
~HEHHblPl MHCTMTYT RAEPHblX MCCI\EAOBAHMPI 
(;J 

,"c. ~IV) 
~I 

0 - 'L,JJJ 
I V 

/,'- ,.9 Kl-



i - ~--~- ·. --,; <-·~· ,' ,'3 - If-< l 
,, ... - .. .._._ ---~-- .. --- -. ----·- - ... :_ 

OTqET 
0 ~EHTEJibHOCTJ1 
OBDE~J1HEHHOrO 
l1HCTJ1TYTA 
H~EPHbiX 
l1CCJIE~OBAHJ111: 

.. 

i G -~- .... : ·~ 
• ' ,, •• L_t~~·~· I - --

EXErO~HOE H3~AHHE 



OrJiaBJieHHe BseneHMe 6 

npoo.lleMHhiA DJI8H OMSU1 Ha 197 4 ro,ll 14 

Hay'IHO-MCCJie,lloBaTeJibCKMe pa6oTbl, 

BbiDOJIHeHHble Jla6opaTopHSIMM OOHM B 197 4 ro.11y 

Jla6o paTOpH.H TeopeTH'IeCICOii: cllH3HICH 20 

Jla6o paTOpH.H BblCOICHX 3HeprHii: 32 

Jla6o paTopH.H .H.IJ.epHblX npo6neM 54 

Jla6 paTOpH.H .H.IJ.epHblX peaiC~Hii: 74 

Jla6 paTOpH.H Heii:TpOHHOH cllH3HICH 94 

Jla6o paTOpH.H Bbl'IHCnHTenLHOii: TeXHHICH 
H aBT OMa TH3a~HH 110 

0T.D. n HOBblX MeTO,II.OB YCICOpeHH.H 120 

PyKOBO.IlJIIIIMe M Koacy JlbTaTMBHble opraabl 

M ellt,llyHapo,llHble CBJ13M 

)l.e.HT enLHOCTL pyiCOBO.IJ..HmHX 
H ICOH CynLTaTHBHblX opraHOB 130 

llpeM HH OHJIH 3a 1973 ro.D. 133 

Me)I(.IJ.yHapo.IJ.Hble CB.H3H H Hay'IHOe 
COTP Y.D.HH'IeCTBO 136 

H3.IJ.a TenLCICHii: OT.D.en 158 

Hay'IHO- TeXHH'Iecxa.H 6H6nHOTexa 158 

H3o6peTaTenLCTBo,pa~HOHanH3a~H.H 
H naT eHTHa.H cny)f(6a 162 

06weMHCTMTYTCKMe CJ1yllt6bl 

A.llMMHHCTP8TMBHO-X03SI~CTBeHHasr ,llesrTeJibHOCTb 

0T,II.en pa,II.Ha~HOHHOH 6e30fiaCHOCTH 166 

Cos eT no pa.IJ.H03nexTpOHHICe 168 

A.IJ.M HHHCTpaTHBHo-xo3.Hii:CTBeHHa.H 
,II.e.HT enLHOCTL 170 



4 

UeJIH H 3a,QaqH 
06'be,QHHeHHOrO 
HHCTHTyTa 
.H,QepHbiX 
HCCJie,QOBaHHH 

06'Le.D,HHeHHbiH HHCTHTyT JI.D,epHbiX HCCJie.D,OBaHHH HMeeT CBOeH :UeJILIO: 

o6ecne1.feHHe COBMeCTHOrO npoBe.D,eHH JI TeopeTH"'eCICHX H 31CCUepH· 

MeHTaJILHbiX HCCJie.D,OBaHHH B 06JiaCTH JI.D,e pHOH cllH3HICH y"'eHbiMH rocy

.D,apCTB - qJieHoB HHCTHTyTa; 

CO.D,eHCTBHe pa3BHTHIO JI.D,epHOH cllH3.HICH B rocy.D,apCTB8.X - "'JieHaX 

lfHCTHTyTa nyTeM 06MeHa OllbiTOM H .D.OCTIDKeHHJIMH B npoBe.D,eHHH TeO· 

peTH"'eCICHX H 3ICCnepHMeHT8.JILHbiX HCCJie.D,OBaHHii; 

llO.D,.D.ep:>KaHHe CBJI3H C 3aHHTepeCOBaHH blMH HanHOHaJILHbiMH H Me:>K· 

.D.YHapO.D,HLIMH Hay"'HO·HCCJie.D,OBaTeJILCICHM H H .D,pyrHMH opraHH3a:UHJIMH 

B .D,eJie pa3BHTHJI JI.D,epHOH cllH3HICH H H3biCICaHHJI HOBbiX B03MO:>KHOCTeH 

MHpHoro npHMeHeHHJI aTOMHOH 3HeprHH; 

CO.D,eHCTBHe BCeCTOpOHHeMy pa3BHTHIO TBOp"'eCICHX CllOC06HOCTeH 

Hay"'HO·HCCJie.D,OBaTeJILCICHX ICa.D,pOB roCy.D,apCTB- "'JieHOBifHCTHTyTa. 

Bceii caoeii .D,eJITeJILHOCTLIO HHCTHTYT 6y.D.eT co.D.eiicTBOBaTL uc

noJIL30BaHHIO JI.D,epHOH 3HeprHH TOJILICO .D,JIJI MHpHbiX neneii Ha 6Jiaro 

acero qenoaeqecTaa. 

: 
Yc•ae OHJIH, zAaea II 



Jla6opaTOpHH 

J1 OCHOBHbie 

ycTaHOBKH 

OJ1HJ1 

• 

lla6opaTOpHB TeopeTHqecKOH I}IH3HKH 

lla6opaTOpHB B~COKHX 3HeprHH 
CHHXpol}la30TpOH ~JIB ycKopeHHB npoTOHOB ~0 3Hep rHH 10 r3B 

lla6opaTopHB B~epH~x npo6JieM 
CHHXPOIUIKJIOTpoH ~JIB ycKopeHHB npoTOHOB ~o 3HeprHH 680 M3B 

lla6opaTOpHB B~epH~X peaKUHH 
l(HKJIOTpoH~ ~JIB ycKopeHHB MHoro3apB~HLIX HOHO 

lla6opaTOpHB HeHTpOHHOH I}IH38KH 
HMnym.cH~H peaKTop Ha 6~cTp~x HeiTpoHax 

lla6opaTOpHB B~qHCJIHTeJILHOH TeXHH K H 
H aBTOMaTH3aUHH 

OT~eJI HOB~x MeTo~oB ycKopeHHB 

5 
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Bae,QeHHe B 1974 ro~y na6opaTopHH 06~e~ueu
uoro HHCTHTyTa g~epHWX HCCne~OBaHHH 
ycnewuo Bwnonusnu nporpauuy uay'IHWX 
sccne~osausi B WHpoKoi o6nacTH ~H3HKH 
3neueuTapuwx 'laCTH:Q, s~epuoi ~H3HKH, 
B o6naCTH pa3BHTHB HOBWX MeTO~OB ~H3H· 
'lecKoro 3KcnepsueuTa. ~anLueiwee pa3-
BHTHe nony'IHnH ue~yuapo~we uay'luwe 
CBB3H HHCTHTyTa. 3aKOH'IeHa DO~rOTOBKa 
uoBoro nsTHneTuero nnaua pa3BHTHB OHJIH. 

TeopeTHKaMH HucTHTyTa npH sccne~o
BaHHH CTeDeHHWX aBTOMO~enLHWX aCHMD· 
TOTHK, ODHCWBaiOUUIX B3aHMO~eiCTBHe 'laC
TH:Q c 6onLWHMH nepe~a'laMH sunym.ca, ua 
OCHOBe DpHH:QHDa aBTOMO~enLHOCTH H npa
BHn o6o6IQeuuoro pa3Mepuoro auans3a 
KBapKOBWX aMDnHTY~ HabeHa TO'IHaB yrno· 
BaS 3aBHCHMOCTL ~cllcllepeH:QHanLHWX Ce'le
HHH paccesuss ua 6onLWHe yrnw. llpH 
paCCMOTpeHHH ps~a DOneR B HenoKanLHOH 
KBaHTOBOH TeOpHH DOKa3aHO, 'ITO B03HHKaeT 
DpOCTaB KnaCCH~HKa:QHB DOneR, COOTBeTCT
BYIOIQas ax nepeuopuspyeuocTH. B paMKax 
KBaHTOBOH KHpanLHOH TeOpHH nons y~anOCL 
onscaTL B xopoweu cornacss c 3Kcneps
ueuTanLHWMH ~aHHWMH pg~~H3H'IeCKHX BB· 
neHHH, CBB3aHHWX C CHnLHWUH, cna6WMH 
H 3neKTpouarHHTHWMH B3aHMO~eHCTBHBMH 
DHOHOB DpH HH3KHX 3HeprHBX. Ba)I(JILIM pe-
3ynLTaTOM BBnseTcs 3aBepweuse npsuwx 
nonyMHKpOCKODH'IeCKHX pac'leTOB DnOTHOC
TH ypOBHeH C~epH'IeCKHX H ~e~OpMHpOBaH· 
uwx s~ep. B paMKax uo~ens, KOTopas y'IH
TWBaeT B3aHMO~eHCTBHB KBa3H'IaCTH:Q C 
~ououaus, paccuoTpeu nponecc ~parueu
Ta:QHH, Be~YIQei K ycno)I(JieHHIO CTPYKTypw 
COCTOBHHH C pOCTOM 3HeprHH B036y~eHHB. 

3KCDepHMeHTW B o6naCTH ~H3HKH BW· 
COKHX 3HeprHH DpOBO~HnHCL KaK B~y6He, 
TaK H ua KpynueiWHx ycKOpHTensx ~pyrsx 
~H3H'IeCKHX :QeHTpOB. rpynna COBeTCKHX 
coTpy~HKOB OHJIH yqacTBOBana, B pauKax 
coBeTcKo-auepsKaucKoro cornaweuss, B 



Jla ceccuu Y~eHozo coeema 06~eouHeHHozo 
UHC•u•y•a JIOepHWX UCCA€0060HUU. 

, 

\ 
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pa6oTax Ha ycxopuTene B liaTaBBB. 3asep 
meHa o6pa6oTxa B3MepeHBi B onwTax n o 
B3y1feHBIO ynpyroro pp -pacceJIHBJI B uH-
Tepsane 3Heprui OT 9 .no 400 T3B. H a 
3TOM )l(e YCKOpBTeJie C nOMOUU>IO ra30BOB 
CTpyiHOB .neiTepBeBOB MBWeHB B3Y1faJIOCb 
.nu~paxuuoHHoe ynpyroe pd -pacceJIHBe B 
o6nacTB BMnyn&cos 50-385 T3B/c. 

3aKOH1feH aBaJIB3 pe3yJibTaTOBBCCJieAO· 
BaHBJI npJIMOrO pacCeJIHBJI nBOHOB C 3Bep· 
ruei 50 T3B Ha 3JiexTpoHax, xoTopoe npo
so.nunoc& Ha CepnyxoscxoM ycxopuTeJie 
o6'beABHeHHoi rpynnoi ~B3BKOB OHJIH B 
KaJIB~OPHBicxoro yHBBepcBTeTa, onpe.ne
JieH 3JieKTpOMarHBTHWB pa.nuyc nBOHa. 
Y'leHWMB OHJIH, Hfi>B3 B KaJIB~opHBicxoro 
yBBsepcuTeTa B3Y1feHo ynpyroe 17-p -pac
ceJIHBe Ha Manwe yrnw npu BMnyn&cax 
nBOHOB 40 B 50 T3B/c. HBTepHaUBOHaJibBaJI 
rpynna cneUBaJIBCTOB B3 OHJIH, H4»B 3, 
HT34» B Caxne 3asepWBJia o6pa6oTxy pe-
3yJI&TaToB BCCJieAOBaHBJI nOJIJlpB3aUBOHHiaiX 
J~exToB B pacceJIHBB 17-p, K-p, pp , pp 
npu BMnyn&ce 40 T3B/c. Ha nyqxe Cepny
xoscxoro ycxopuTeJIJI 3aKOB1feBa HacTpoi xa 
nJITBMeTposoro ucxposoro cnexTpoMeTpa 
OHJIH, Ha HeM Ha'laJIBCb uccne.nosaHBJI .nu 
~paxuuoHHoi ABCCOUBaUBB nBOHOB Ha JIApax 
yrnepo.na. 

Ha CBHxpo4la3oTpoHe OHJIH noJiy'leHw 
.naHHwe o KYMYJIJITBBHOM Me3oHoo6pa:Josa
BBB BO B3aBMOAeBCTBBB npOTOBOB B .neiTpO
HOB C .neiTpOHaMB B CJIO)I(BWMB JIApaMB. C 
nOMOJQbiO C03AaHHOrO B HBCTBTyTe en eXT
poMeTpa 'laCTB~ OTAa'IB nony'leHwnepsw e 
~B3B1fecxue AaBHwe o6 ynpyroM dd-pac
ceJIBBB Ha Manwe yrnw. 

Ha cuHxpouuxnoTpoue swnoJIBeHo npe
UB3BOHHoe B3MepeHBe BpeMeHB )I(B3HB MIO· 
OHa, n03BOJIBBmee B HeCKOJibKO pa3 yJiyq• 
WBTb TO'IBOCTb onpe.neJieBB.fl KOBCTaHTW 
cna6oro B3aBMo.neicTBBJI. B onwTax, npo-

.: 

so.nusmuxcJI cos:w:ecTHO ~B3Bxa:w:u OHJIH 
B UEPHa, o6Hapy)l(eHo uosoe JIBJieHue -
3MBCCBJI CMeJQeHHOrO peHTreBOBCKOrO B3 • 
Jiy'leHBJI npB o6pa30BaBBB MIOOBHWX aTOMOB 
TJI)I(eJiwx JJieMeHTOB - ypaaa, TOPBJI, 
BPBABJI, TaHTana.HCCJieAOBaBB•MBAeJieHBJI 
JIAep T~eJIWX 3JieMeHTOB npB B3aBMOAei
CTBBB C ~--:w:e30HaMB YCTaBOBJieHO cy
JQeCTBeHHOe CHB)I(eHBe Bepo•THOCTB Ae • 
JieHBJI 3TBX •.nep B npBCYTCTBBB MIOOHa 
aa ls -op6BTe Me3oaTo:w:a. Yqeawe HBcTB
TyTa COBMeCTHO C ~B3BKaMB B3 MOCICBW, 
liyxapecTa, TypBBa, Co4IBB, lln:os.nusa B 
P)l(e)l(a .neTan&ao uccne.noBaJIB ynpyroe pac
CeJIHBe nBOHOB JIApaMB reJIBJI•3 B reJIB•-4 
B 06JiaCTB (3/2, 3/2) -pe30HaBCa. 

Tipose.neaw Jxcnepu:w:eHTW no CBHTe3y 
TpaacypaBOBWX 3JieMeHTOB, OCHOBaHHWe aa 
BCnOJib30BaBBB MBWeH.ei B3 CTa6BJibHWX 
3Jie:w:eaTOB I CBBBe~. BBCMYT/ B ycxopeaawx 
Ha UBKJIOTpOHe Y • 300 BOHOB TBTaHa B XPO • 
:w:a. CBBTe3uposaaw B30Tonw 244,246Frn , 
102 3Jie:w:eaTa, 254,255, 256 Ku • Tipu 
06Jiy1feBBB CBBH~a ycxopeHHWMB BOHaMB 
xpo:w;a 3aperBCTpBpOBaHO CnOHTaHHOe AeJie
HBe CBHTe3BpOBaHHOro JIApa C nepBOAOM 
nonypacna.na oxono 0,01 c, xoTopoe 6wno 
BAeHTB~BUBpOBaHO aBTOpaMB KaK B30TOn 

259106. Ha aoso:w: :w:acc-cenapaTope 
li3MC-2, ~YHKUBOBBPYIOJQeM aa nyqxe TJI· 
)l(eJlbiX BOHOB, BCCJieAOBaJIBCb B3JIY'IaTeJIB 
3ana3AWBa.IOIIUIX npOTOHOB. Y COBepmeHCT
BOBaHa MeTOABKa B3yqeBBJI aeiTpOHOB36W • 
TO'IHWX B30TOnOB JierKBX 3JieMeHTOB, B onw· 
Tax noxa3aaa •.nepaaJI cTa6BJI&HOCTb B3o
Tonos 14 Be , 19 C , 2° C /aoswi B30Ton/. 

Ha nyqxax u:w:nyn&caoro peaxTopa 
Hli P-30 npose.neaw B3Mepeau• :w:arHBTHWX 
MOMeHTOB BWCOKOB036f)I(AeHHWX KOM • 
nayHA- COCTO.HBi B 3KCnepBMeHTaX C nOJIJI• 
pB30BaHHWMB •.npa:w:B. B accne.nosaaBJIX 
C YJibTpaXOJIOAHWMB aeiTpOHaMB BCnWTaHW 



O
P

fA
H

b
l 

Y
fi

P
A

B
J

I
E

H
H

.R
 

O
B

oE
aH

H
E

H
H

O
fO

 
H

H
C

T
H

T
Y

T
A

 
.R

aE
P

H
bi

X
 

H
C

C
nE

aO
B

A
H

H
R

 

K
O

M
I1

T
E

T
 

ll
O

J
IH

O
M

O
'-

IH
b

iX
 

n
P

E
ll
C

T
A

B
H

T
E

n
E

fl
 

A
K

a
a

e
M

H
K

 
X

.X
p

H
c
T

o
s
 

(H
a

p
o

n
u

a
g

 
P

e
c
n

y
6

n
u

K
a

 
6

o
n

P
a

p
n

g
) 

n
p
o
~
c
c
o
p
 

ll.
O

cT
p

O
S

C
K

H
 

(B
e

H
P

e
p

c
K

a
H

 
H

a
p

o
n

H
a

H
 

P
e

c
n

y
6

n
H

K
8

) 
f
i
p
o
~
c
c
o
p
 

li
e

 
B

a
H

 
T

x
H

e
M

 
(l

le
M

O
K

p
a

T
H

'I
e

C
K

a
H

 
P

e
c
n

y
6

n
u

K
a

 
B

b
e

T
H

a
M

) 
ll
o

K
T

O
p

 
$

,f
u

n
b

6
e

p
T

 
(f

e
p

M
a

H
C

K
a

H
 

lle
M

o
K

p
a

T
H

'I
e

C
K

a
H

 P
e

c
n

y
6

n
n

K
a

) 
K

H
M

 
b

lu
 

C
a

M
 

(K
o

p
e

i!
c
K

a
H

 
H

a
p

o
n

u
o

-l
le

M
o

K
p

a
ru

q
e

c
K

a
H

 P
e

c
n

y
6

n
u

K
a

) 

ll
po

~c
co

p 
ll.

U
a

s:
>

P
M

H
U

 
( 

M
o

u
P

o
n

i.
c
K

a
H

 
H

a
p

o
n

u
a

g
 P

e
c
n

y
6

n
u

K
a

) 
n
p
o
~
c
c
o
p
 

H
.$

e
n

H
U

K
H

 
(l

lo
n

b
c
K

a
H

 
H

a
p

o
n

u
a

g
 P

e
c
n

y
6

n
H

K
a

) 
l
l
p
o
~
c
c
o
p
 

H
.Y

p
c
y
 

(C
o

u
u

a
n

u
c
fu

q
e

c
K

a
H

 
P

e
c
n

y
6

n
u

K
a

 
P

yM
b

tH
H

H
) 

A
.M

.n
e

rp
o

c
b

H
H

U
 

(C
o

w
a

 
C

o
se

T
C

K
H

X
 

C
o

u
u

a
n

u
cT

H
'I

e
C

K
H

X
 
P

e
c
n

y
6

n
u

K
) 

A
K

a
a

e
M

H
K

 
H

.K
o

*e
W

H
H

K
 

('
-l

e
x
o

c
n

o
s
a

u
K

a
H

 
C

o
u

u
a

n
u

c
T

H
'I

e
c
K

a
H

 ?
e

c
n

y
6

n
u

K
a

) 

<
I>

H
H

8
H

C
O

B
h

if
i"

 
K

O
M

H
'P

_e
T

 

no
 O

Q
H

O
M

Y
 

rr
p

eU
C

T
8B

H
T

en
ro

 
O

T
 

K
8

>
K

.l
l0

A
 

C
T

p
8

H
b

J
-y

q
a

C
T

H
H

U
b

l 

O
H

H
H

 

Y
'-

IE
H

b
lf

l 
C

O
B

E
T

 
0

6
b

E
ll
H

H
E

H
H

O
fO

 
H

H
C

T
H

T
Y

T
A

 
H

ll
E

P
H

b
iX

 
H

C
C

J
IE

ll
O

B
A

H
H

fl
 

H
a

p
o

n
H

a
H

 
B

e
H

re
p

c
K

a
S

I 
ll
e

M
O

K
p

a
T

H
-

P
e

c
n

y
6

n
u

K
a

 
H

a
p

o
n

u
a

g
 

'1
9

C
K

8
S

I 

B
o

n
P

a
p

H
H

 
P

e
c
n

y
6

n
H

K
a

 
• 

P
e

c
n

y
6

n
n

K
a

 
B

b
e

T
H

aM
 

8
K

8
ll

.e
M

H
K

 
aK

an
eM

H
K

 
n

p
$

c
c
o

p
 

3
,l

ll
K

a
K

O
S

 
n

.n
a

n
 

H
P

y
e

u
 

B
a

H
 

X
b

e
y
 

8
K

8
ll

e
M

H
K

 
n

p
$

c
c
o

p
 

ll
a

o
 

B
 O

H
P 

ll
b

tK
 

X
.X

p
H

C
T

O
S

 
ll
.6

e
p

e
H

H
 

$
a

M
 
3

y
u

 
X

u
e

u
 

ll
O

U
e

H
T

 

U
.B

o
u

q
e

a
 

K
a

M
e

p
H

w
A

 
K

O
M

H
T

eT
 

n
p

$
c
c
o

p
 

ll
.K

H
W

 

Y
'le

H
&

tl
! 

c
o

s
e

T
 

D
O

 
~
H
3
H
K
e
 

B
b

iC
O

K
H

X
 

3
H

e
p

rH
A

 

ll
p

e
n

c
e

n
a

T
e

n
b

 
-

a
K

a
u

e
M

H
K

 
K

.l
la

u
n

y
c
 

Y
'le

H
b

ti
! 

c
e

K
p

e
ra

p
b

 
-

K
a

H
u

H
u

a
T

 
<

j>
H

3H
K

o-
M

aT
eM

aT
H


q

eC
K

H
X

 
H

8Y
K

 

M
.f

.W
a

<
I>

P
a

n
o

sa
 

K
o

M
H

T
e

T
 

n
o

 
3

n
e

K
rp

O
H

H
b

lM
 

3
K

C
D

e
p

H
M

e
R

T
8

M
 

n
p

e
n

c
e

n
a

T
e

n
b

 
-

a
K

a
a

e
M

H
K

 
H

.H
.6

o
P

o
n

ro
6

o
s
 

.. 
a

K
a

a
e

M
H

K
 
K

.l
la

u
u

y
c
 

n
p

$
c
c
o

p
 

'-
I.

W
u

M
a

H
e

 
Y

'le
H

b
tl

i 
c
e

K
p

e
ra

p
b

 
-

K
a

H
a

lla
a

T
 

<
j>

H
3H

K
O

-M
aT

eM
aT

H
'Ie

C
K

H
X

 
u

a
y
K

 
IO

.A
.W

e
p

6
a

K
o

s
 

fe
p

M
8

H
C

K
8

S
I 

lle
M

O
K

p
a

T
H

-
tt

e
C

K
8

S
I 

P
e

c
n

y
6

n
u

K
a

 

8
K

8
J

le
M

R
K

 

K
.f

p
o

T
e

 
np

o<
l>

ec
co

p 
6

,K
to

H
 

n
p

$
c
c
o

p
 

f.
M

y
a

u
o

n
b

 

K
o

p
e

li
c
K

a
H

 
M

o
H

ro
Ji

b
cK

aS
I 

H
a

p
o

n
u

o
-)

le
-

H
a

p
o

n
u

a
g

 
M

O
K

p
8

T
l.

P
ie

C
K

8
S

I 
P

e
c
n

y
6

n
u

K
a

 
P

e
c
n

y
6

n
u

K
a

 

K
H

M
 
re

u
 

'-
ly

u
 

n
p
o
~
c
c
o
p
 

6
.'

-l
a

n
p

a
a

 

n
p
o
~
c
c
o
p
 

ll
.'

-i
y
n

T
:>

M
 

Y
'le

H
h

iA
. 

c
o

a
e

r 
D

O
 

T
eO

p
eT

H
tt

eC
K

O
A

 
~
H
3
H
K
e
 

fi
p

e
n

c
e

n
a

T
e

ll
h

 
-

n
p

$
c
c
o

p
 
ll
.H

.B
n

o
x
u

u
u

e
s
 

Y
'le

H
b

tl
l 

c
e

K
p

e
T

a
p

b
 

-
u

o
K

T
o

p
 

<
j>

H
3H

K
o-

M
aT

e
M

8T
H

'I
ec

K
H

X
 

H
8Y

K
 

B
.M

.6
a

p
6

a
w

o
s
 

fi
O

n
h

C
K

a
H

 
H

a
p

o
n

u
a

g
 

P
e

c
n

y
6

n
u

K
a

 

np
o<

l>
ec

co
p 

A
.X

p
b

!H
K

B
S

H
'I 

n
p
o
~
c
c
o
p
 

E
.H

H
H

K
 

n
p

$
c
c
o

p
 

P
 ,C

O
C

H
O

B
C

K
H

 

c
i>

O
T

0
8

M
Y

 II
&

C
H

O
H

H
b

iA
 

K
O

M
B

T
e

T
 t 

K
o

M
H

T
e

T
 

n
o

 
u

e
llr

p
o

H
H

O
ll 

<j
>H

3H
Ke

 

fi
p

e
n

c
e

u
a

T
e

n
b

 
-

n
p

o
¢

e
c
c
o

p
 

ll
p

e
n

c
e

u
a

re
ll
h

 
-
n
p
o
~
c
c
o
p
 

C
o

u
n

a
n

sc
ru

-
C

o
ro

a
 
C

o
s
e

T
-

l.
fe

xo
cn

o
aa

u
K

as
r 

'1
8

C
K

8
S

I 
C

K
H

X
 

C
o

u
u

a
-

C
o

u
u

a
n

u
cr

u
q

ec
-

P
e

c
n

y
6

n
H

K
a

 
nn

cr
ut

te
cK

H
X

 
K

aH
 

P
yM

bl
H

H
H

 
P

e
c
n

y
6

nH
K

 
P

e
c
n

y
6

.,
H

K
a 

8
K

8
.l

le
M

H
K

 
8

K
8

.Q
e

M
H

K
 

n
p

$
c
c
o

p
 

W
.U

u
u

e
l!

K
a

 
A

.A
.J

io
p

y
u

o
s
 

IO
.l

ly
6

H
H

C
K

H
 

n
p

$
c
c
o

p
 

8
K

8
J

le
M

H
K

 
U

O
K

T
O

p 

ll
.6

a
p

6
 

r.
H

,$
n

e
p

o
s
 

1
0

.'
-l

a
i!

K
o

 

U
O

K
T

O
p 

n
p
o
~
c
c
o
p
 

U
O

K
TO

p 

fi
,l

lp
a

P
H

'I
e

C
K

Y
 

B
,f

i.
ll
lK

e
n

e
n

o
a

 
H

,C
e

a
n

a
K

 

Y
q

e
a

b
r:

A
: 

c
o

s
e

T
 

n
o

 
<j

>H
3H

Ke
 

H
H

3K
H

X
 

3
H

e
p

P
H

l!
 

ll
p

e
n

c
e

n
a

T
e

n
b

 
-

n
p

$
c
c
o

p
 

'-
l.

lli
H

M
a

H
e

 
Y

'le
H

h
ll
l 

c
e

K
p

e
T

a
p

b
 

-
K

a
u

a
u

n
a

r 
4

J
H

3
H

K
Q

-M
8

1
'e

M
8

rH


q
e

C
K

H
X

 
H

ay
K

 

IO
.n

.n
o

n
o

s
 

t! 

K
o

M
H

T
e

T
 

n
o

 
c
rp

y
K

ry
p

e
 

ll
ll
p

a
 

K
o

M
H

T
e

T
 

n
o

 
<I

>H
3H

Ke
 

fi
p

e
u

c
e

n
a

T
e

n
b

 
-

n
p

$
c
c
o

p
 

T
 I

D
K

e
n

h
iX

 
H

O
H

O
B

 

• 

fi
p

e
u

c
e

n
a

T
e

n
h

 
-

K
a

n
u

n
u

a
T

 
4

J
H

3
H

K
Q

-M
8

T
e

M
8

-
ll
p

e
n

c
e

u
a

T
e

n
&

 
-

n
p

o
¢

e
c
c
o

p
 

A
.T

y
'l
e

K
 

E
.H

H
H

K
 

)f
(,

)f
(e

n
e

s
 

ll
p

e
n

c
e

n
a

T
e

n
b

 
-

n
p

$
c
c
o

p
 

T
H

'I
ec

K
H

X
 

B
8Y

K
 

ll
.K

H
W

 
H

.)
f(

H
n

H
'I

 

3
.H

o
a

a
K

 
-
-
-
-
-
-
-
-

i 



r 

C
T

P
Y

K
T

\
P

A
 

O
E

'b
E

n
l-

iH
E

H
H

O
rO

 
H

H
C

T
H

T
Y

T
A

 
5

1
L

lE
P

H
b

lX
 

H
C

C
Jl

E
L

lO
B

A
H

H
I1

 

C
E
P
J
J
Y
X
~
A
 H

A
Y

-t
H

o
-

S
K

C
D

E
P

H
M

E
H

T
 

H
ill

A
 O

T
llE

n
 

I 
H

3.
Q

A
TE

JJ
bC

K
H

A
 O

T.
Q

En
 

~ 
I 

D
A

T
E

H
T

H
Y

A
 O

T
llE

n
 

~ 



BWCOK03clxl>eKTBBHWe ra30BWe B HaMopo
lKeBHWe KOHBepTopw - BCTO'IHBKB YXH. 
Pa3BBBaJIBCI> pa6oTW no noacKy na -peaK
IlBB ua pe3ouaucuwx ueiiTpouax. C noMo
IQI>IO co3,nauaoro B OHJIH cneKTpoMeTpa 
ManoyrnoBoro pacceJIHBJI ueiiTpouoB no
nyqeuw nepBwe 3KCnepaMeHTan~ouwe pe-
3yn&TaTw B accne,no:aa.HBJIX reMorno6aua 
BOBWM MeTOAOM. 3aKOH'IBJIBC:b B3MepeHBJI 
aeynpyroro pacceJIHBJI ueiiTpouoB ua o6-
pa3Qe Pr F 3 , no3BOnBBWHe onpe,nenaT& 
napaMeTpw KpacTannaqecKoro non.11 a cxe
MY paciQenneHBJI OCHOBHOrO Myn&TBnneTa 
TpexsaneHTHoro aoua npa3eo,naMa. 

B 06'heASBeHHOM BHCTBTyTe npo,noiDKa
nBC I> pa60TW no COBepmeHCTBOBaHBIO ,neiiCT
BYIOIQBX YCKOpBTeneii B pa3pa60TKe HOBWX 
CBCTeM. 3anyiQeH BOBWB BIDKeKTOp CBHXpo
clla30TpOHa - nBHeiiBwii YCKOpBTen& JIY-20 
ua 3HepraJO npoTOHOB 20 M3B npa TOKe 
20 MA. HuTeBCBBHOCTI> BHyTpeuuero ny'IKa 
cauxpoclla3 oTpoua noBwmeaa .no 10 1 2 npo
•oHo6/11UKA. BBe,neua B 3KcnnyaTaQBIOCBc
TeMa Me,nneuuoro BwBo,na ny'IKa B3 ycKopa
TenJI, ee pa60TOB ynpaBnJIIOT C nOMOIQI>IO 
3BM. BBe,neH B 3KCnnyaT81lBIO BOHHWB 
BCTO'IBBK "KpBOH" BIDKeKTOpa JIY-9M, 6na
ro,nap.a qeyy ycKopeuw .11,npa rena.11 a a3oTa. 
Ha CBHXpOQBKnOTpOHe C03A8H BWCOKO
BHTeHCBBBWB ny'IOK nBOBOB MJI MeABK0-
6aonorB'IeCKBX a ~B3B'IecKBx accne,no:aa
BBi. llpo,noiDKanaC:b no,nrOTOBKa K peKOHCT
PYKilBB ycKopaTenJI. 

3KcnepBMeHTan&HO nOATBep~eH OT
KpwTwi pauee B OHJIH 3clxl>eKT pacWHpeua.a 
38MKHYTW:lt op6BT, BCnOnh30BaHBe KOTOporo 
pemaeT npo6neMy npaKTB'IeCKB 100~-uoro 
BWBO,na npoTOHHOrO ny'IKa B CBepXCBni>HO
TO'IHWX llBKnB'IeCKBX yCKOpBTenJIX C :>KeCT
Koi ~oKycapoBKoii. Be,nyTCJI pa6oTw no 
C03AaHBIO'IeTWpexMeTpOBOrO B30XpOHHOrO 
QBKnoTpoua, npe.naa3uaqeuuoro ,nn.11 yc
Kopeua.a naouoB OT ueoua .no Kceuoua. llpo-
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AOIDKanoCI> CTpOBTen&CTBO KOMnneKCa HO
BOr O MOIQBOrO peaKTOpa HJiP-2, Ha'lanCJI 
MOHTa:>K TexuonoraqecKoro o6opy,no:aa.HBJI. 

BBe,neH B OnWTHYIO 3KCnnyaT81lBIO CBn& 
HOTO'IHWB BMnyn&CHWB YCKOpBTen& 3neKT
poHoB CHJIYH,IJ;, BXOAJIIQBii B cacTeMy Kon
neKTBBHoro ycKopeHBJI TJI:>Kenwx BOHOB. Co-
3,naua qeTwpexcTyneu'laTaJI BMnyn~ocuaJI 

CBCTeMa MJI ~OpMBpOBaHBJI MarHBTHOrO no
n.ll B a,nre3aTope, oua o6ecne'IBBaeT ueo6-
xo,naMoe none B npoQecce Bcero QBKna 
C)l(a TaJI KoneQ. llpo,noiDKanac~o accne.no
BaHBJI CBCTeM KOnneKTBBHOrO yCKOpBTenJI 
npOTOHOB Ha BWCOKBe 3HeprBB C Qen&IO 
no,nrOTOBKB 3CKB3HOrO TeXHB'IeCKOrO npo
eKTa TaKoro YCKOpBTenJI. llpOB3Be,neHO He
CKOni>KO nyCKOB KOn&QeTpOHa - MO,nena 
OCHOBHOB CBCTeMW YCKOpBTenJI. 

Ha KaHane ueiiTpan~ouwx qacTBQ Cepny
xoBcKoro yCKOpBTenJI BOCCT8HOBneH Mar
HBTHWB BCKpoBoii cneKTPOMeTp OHJIH, Ha 
KOTopoM uaqanac~o accne,noBaHBJI pacna,noB 
K80HOB. Jionee 80 .biC. CHBMKOB nony'leHO 
C n OMOIQI>IO BOAOPOAHOB KaMe phi "JIIOAMB
na 

B naouuoM ny'IKe caHxpoclla3oTpoHa 3a
n yiQeH MHOrOQeneBOB 'lepeHKOBCKBB Macc
cneKTpOMeTp "ci>OTOH" Ha 90 KaHanOB. ,ZJ;n.11 
pa6oTw c ny'IK8MB nerKBX .11,nep BBe,neHa 
B ,neiiCTBBe ABYXMeTpOBaJI nponaHOBaJI ny-
3Wpi>KOBaJI KaMepa. ,D;n.11 accne,no:aa.HBJI npJI
u w x .11,nepuwx peaKQBii c o6pa3oBauaeM 
6WCTpWX ,neiiTpOHOB Ha CBHXPOilBKnOTpOHe 
co3,nau ,nBynnequwii cneKTpoMeTp. B Bo,no
po,nuoii CTpBMepuoii KaMepe 3aperBCTpBpO
BaHW TpeKB 3neKTpOHOB, npB'IeM Heo6xo.nu
M8JI .llpKOCT:b cne,nOB nonyqeua npB OTHOCB
Ten i>HO HB3KOB HanpJI)I(eHHOCTB non.11. lly'IKB 
TJI)I(enwx BOHOB acnon&30BaH:Dl ,nn.11 pemeHBJI 
aay 'IHo-TeXHB'IeCKBX 3a,na'l. YcoBepmeucT
BOBaua MeTOABKa npOB3BOACTBa JI,nepHWX 
~Bni>TpOB, B3rOTOBneHW OnWTHWe o6pa3QW 
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ljiHJII.TpOB C DOMOIQJ.IO DY'IJCOB HOHOB JCCeHOHa. 
ITpo~oJI*aJIHCJ. pa6oTw no ucnoJIJ.30BaHHIO 
MeTO~OB aJCTHBallJIOHHOrO aHaJIH3a. 

ITpo~oJI*aJIOCJ. pa3BHTHe H3MepuTeJIJ. 
HO- BW'IHCJIHTeJIJ.Horo JCOMDJieJCca HHcTHTY 
Ta. Ha 6a3oawx ManiHHax BBe~euw B 3JCC 
nnyaTai{HIO CTa~apTHWe HaJCODHTeJIH Ha 
MarHHTHOH JieHTe, ~CJCOBWe CHCTeMW na 
MSTH, HOBWe BapHaHTW MaTeMaTH'IeCJCOrO 
o6ecne'leHHB 3THX 3BM. CoaepweHCTByeT 
CS annapaTypa BH3YaJII.HOi CBS3H C 3BM . 
H3rOTOBJieH rpa4JH'IeCJCHi ~cunei ua 3ano 
MHHaiOIQei Tpy6JCe, Ha'laJIOCh H3rOTOBJieHHe 
pa3pa6oTauuwx B HHcTHTyTe ~cnneea M S 
uanwx 3BM. Co3~aeTcs uaTo6ecne'leHHe 
~CDJieiHWX CTaHI{HH. 3aJCOH'IeHa OTJia~a 
CJCaHHPYIOIQero aBTOMaTa "CnHpaJihHWH H3 -
MepHTeJIJ.", Ha HeM Ha'laJiaCJ. MaCCOBaJil 
o6pa6oTJCa Kauepuwe cHHMJCOB. 06pa6oTJCa 
CHHMJCOB C TpeiCOBWX JCaMep BeJiaCJ. TaiOKe 
ua aaToMaTax HPD H A3nT-l. Pacwupeua 
cHcTeua CBS3H nonyaBTOMaToB ITYOC B 
A3nT-1 c 3BM. ITpo~oJI*aJIHCJ. pa3pa6oTJCH 
MaTeMaTH'IeCJCHX nporpaMM MB 3JCCnepH 
MeHTaJIJ.HWX YCTaHOBOJC, pa6oTaiO~QHX Ha 
JIHHHH C 3BM, a TaiOKe MR CHCTeM o6pa -
60TJCH JCauepuwx CHHMJCOB. ITpo~oJI*aiOT 
pa3BHBa ThCR H3MepHTeJIJ.HWe l{eHTpW Jia6o 
paTopui. BwnoJIHeHilJIJCJinpHICJia~uwx waTe 
MaTH'IeCJCHX paC'IeTOB. 

06'1oe~HeHHWB HHCTHTYT ycneWHO ocy 
IQeCTBJIReT MelK,IJ;yuapo~uoe uay'luoe co -

: 

TPY~HH'IeCTBO. na6opaTOPHH HHCTHTyTa 
BWDOJIHSJIH COBMeCTHO C HayqHO-HCCJie~o
Ba TeJIJ.CJCHMH opraHH3ai{HSMH CTpaH- yqaCT
RBI{ pa60TW DO 160 TeMaM. B CBS3H C npo
Be~eHHeM 3THX pa60T, a TaiOKe MR peWeHHS 
~pyrux 3a~a'l B HHcTHTyTe 6wno npHHRTO 
OJCOJIO 900 CDellJiaJIHCTOB H3 CTpaH-y'laCT· 
RBI{, OHJIH uanpaBHJI B 3TH cTpauw 6onee 
400 COTpy~HJCOB HHCTHTyTa. lionee 110 
coTpy~HJCOB HHcTHTyTa no6wBaJIH ua JCou
fllepeHilJIBX, opraHH30BaHHWX B CTpaHaX, He 
SBJISIO~QHxcs 'IJieHaMH OHJIH, a TaiOKe B 
uay'IHwx l{eHTpax 3THx cTpau. B ,D;y6ue 
6wno npHHSTO 6onee 160 cnellJiaJIHCTOB 
H3 3THX CTpau. B Te'leHHe ro~a 06'1oe~
ueuuwi HHCTHTYT opraHH30BaJI OJCOJIO 40 
Hay'IHWX H Hay'IHO·opraHH3allJIOHHWX Me)l(· 
~yuapo~wx coae~QaHHi, cpe~ uux: II Me)l(
~yuapo~as WJCona no ueiTpouuoi 4IH3HJCe 
B AnywTe, IV MelK,IJ;yuapo~uwi CHMD03HYM 
no fliH3HJCe awcoJCHx 3HeprHii B Bapue, 
MelK,IJ;yuapo~oe coae~QaHHe no MeTo~aM 
HCCJie~OBaHHS JCOJIJieJCTHBHWX B036y)I()J;eH· 
HWX S~ep B ,IJ;y6He. 

;Lf~~ 

H.H.:SO roniO :SOB 
,I(HpeiCTOp 06'1oe~eHHOrO HHCTHTyTa 

S~epHWX HCCJie~OBaHHH 



--

llpo6JieMHbiH TIJiaH 
06'be,QHHeHHOrO 
HHCTHTyTa 

. . u 

H.QepHWX HCCJie,QOBaHHH 
Ha 1974 ro.Q 
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llpo6JieMHbiH nJiaH 
06'be~HHeHHOrO 
HHCTHTyTa 
.H~epHbiX 

HCCJie~OBaHHH 
Ha 1974 ro~ 

: 

~ 

Hayqao-accne~osaTen&cxag, MeTo~

qecxag a aayqao-opraHB3a~aoaaag ~eg

TenhHOCTh 06~e~HeHHOrOBHCTBTyTag~ep· 
HWX BCCne~OBaHBH B 1974 ro~y DPOBO~B
naCh B COOTBeTCTBBB C nnaHaMB, YTBep:>K· 
~eHHWMB YqeawM coseToM OHJIH aa ero 
XXXV ceccaa: 

- nnaaaMB aayqao-accne~osaTen&cxax 
a MeTo~qecxax pa6oT na6opaTopai; 

• nnaHaMB COTpy~HaqeCTBa B COBMeCT • 
awx pa6oT, oc~ecTsngeywx OHJIH, BH
CTBTyTaMB CTpaa·yqaCTHB~B~pyrBX CTpaH. 

IIpa yTsep~eaaa nnaaos aayqao-ac
cne~oBaTen&cxax a llofeTo~aqecxax pa6oT 
na6opaTopai Yqeawi coseT OTMeTan xax 
aaa6onee sa:>KHwe cne~yrollUie aanpasneaag. 

Jla6opaTOpHH 
TeopeTHqeCKO~ $H3HKH 

1. Pa3BBTBe accne~osaaai B o6nacTB 
KBaHTOBOH TeOpBB Dong B TeOpBB 3HeMeH· 
Ta}tHWX qacTH~; paCCMOTpeHBe aBTOMO· 
~en&aoro nose~eaag npo~eccos npa swco
xax 3Hepragx; no~se~eaae BToros accne· 
~OBaHBH DO TeOpBB CBnhHWX B3aBMO~eHCT • 
BBH B o6naCTB HB3KBX 3HeprBH. 

2. Pa3BBTBe Teopaa aTOMHoro g~pa a 
g~epawx peax~i. 

3. Pa3BBTBe Teopaa xo~eacaposaaawx 
cpe~. 



Jia6opaTopJUI 
BbiCOKHX 3Hepndi 

1. (f>uau'lecKue uccAei)oeaHwr Ha ycKo
pu•eAJIX: 

- BCCneAO.BaHBe 3aKOBOYepHOCTei MHO
lKeCTBeHHOrO o6pa30BaBBJI 'laCTB~ C BC
nonJ.30B8.HBeY YaTepBanOB, nony'leHHWX Ba 
xawepe "JhoAYBna", ua weTpouoi lKBAKO
BOAOPOAHOi xawepe, Ha ABYXYeTpOBOinpo· 
nauouoi ny3wpJ.xouoi xawepe; waTepuanou, 
nony'leHHWX B ny'IKaX penJITBBBCTCKBX JIAep, 
a TaKlKe waTepuanou, nony'leHHWX npB o6-
ny'leHBB JIAepHWX :nllfynJ.CBi; 

• BCCneAOBaBBe noBeAeHBJI aYnnBTYA 
6BHapHWX pea~Bi C BCnOnb30B8.HBeY MaTe· 
pBanOB, nony'leHHWX Ha 6a30BOi YCTaHOBKe 
OHJIH - :SHC, no pereuep~ ueiTpanJ.· 
HWX KaOHOB Ha AeiTepBB, YaTepB&nOB no 
rr N -, rra -pacceJIHBJO, waTepuanoB no dd-, 
pd - B pp -pacceJIHBIO B mBpoxoi o6nacTB 
3Heprui; 

• BCCneAO.BaHBe 3neKTPOYarHBTHOi 
cTpyxTypw 3neweuTapuwx 'lacT~ c ucnonJ.-
30.BaHBeY YaTepBanOB, nony'leHHWX Ha yc· 
TaHOBKaX :6HC, "II'IOTOH", B noArOTOBKa 
BCCneAO.BaHBJI npo~eCCOB ~OTOpO)I(AeHBJI C 
ucnonJ.30BaBBeY xawepw "JhoAYBna". 

- pa3BBTBe cBBxp*3oTpoua xax ycxo
PBTenJI penJITBBBCTCKBX JIAep; 

- pa6oTw no A&nJ.Heimewy pacJDBpeHBIO 
Ha6opa ny'IKOB CBHXp0~30TpOHa B ynyq
WeHBIO BX Ka'leCTBa; 
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- pa60TW no ~B3B'IeCKOYY 060CHOB8.HBIO 
B n poeKTBpO.BaHBIO lKeCTKO~KYCBPYIO~ero 
YCKOpBTenJI penJITBBBCTCKBX JIAep "Hyxno· 
TpOH", BCnonJ.3YIO~ero B03YOlKHOCTB TeX
HBKB CBepxnpOBOABYOCTB; 

• npoBeAeHBe noArOTOBBTenJ.HWX 3KC • 
nepBYeHTOB Ha ycTaHOBKaX "ti'IOTOH" B 
CKM,. 200 ua ny'lxax cBHxp.3oTpoua; 

- pa6oTw no C03AaHBIO ycTaHOBKB "Ani.
~" AnJI uccneAO.BaHBJI "N-pacceJIHBJI Ha 
wanwe yrnw; 

- COBepmeHCTBO.BaHBe ny3WpbKOBWX B 

CTpBYepHWX KaYep; 

• pa3BBTBe KpBoreHHWX CBCTeY /BOAO • 
POAHWX B renBeBWX OlKBlKBTenei/, C03AaHBe 
CBepxnpOBOAJI~X ycTpOiCTB; 

• p&3BBTBe B BHeApeHBe B 3KCnepBYeHT 
COBpeYeHHOi 3neKTpOHHOB annapaTypw; . 

- pa3BBTBe YeTOAHKB nony'leHBJI nyq
KOD nOnBOCTbiO BOHB3BpOB8.HHWX aTOYOB. 

Jia6opaTopM.H 
.H,nepHbiX npo6JieM 

1. B o6Aac•u -uau.,ecKux uccAe()oeaHuu 
HQ YCKOpu•eAJIX: 

- npoBeAeHBe 3KcnepBYeHTOB no npo
Bepxe 3axouou coxpaueHBJI nenToBHoro 3a
PJIAa B peAKHX pacnaAaX nBOHOB B YIOOHOB 
B -BccneAO.BaHBIO 11-- e -pacn&Aa B o6nacTB 
Y&nwX 3HeprBi n03BTPOHOB pacnaAa; 

• B3y'leHBe 3neKTpOYarBBTHOi CTpyx· 
Typ w aApOBOB B npo~eccax o6pa30B8.BBJI 
nen TOBHWX nap npB nBOH·ByKnOBBWX CO· 
YAa peHBJix; 
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- HCCne~OBaHHe ~H nHOH-HyKnOHHOrO 

pacceBHHB H peaKUHH o6pa30BaHHB nHOHOB 

nHOHaMH B6n&3H nopora; 

- accne~osaaae CTPYKTYPLI B~ep npn 
pacceBHHH npOTOHOB H nHOHOB B JaXBaTe 

Me30HOB Jl~paMH; 

- HCCne~OBaHHe H30MepHH cltopMLI Jl~e 
H 3KCnepHMeHTLI no nporpaMMe JICHAIITI; 

- pa3BepTLIBaHHe HCCne~OBaHHH ~-

cltpaKUHOHHOH ~CCOUHaUHH ~HOHOB Ha Jl~pax 
c noMOJUI.IO MHC npH HMnyni.ce 40 F3B/c ; 

- nOHCK MeTaCTa6HnhHLIX 'laCTHU B Ha 

HOCeKyH~HOH o6naCTH BpeMeH >K113HH H HC 

cne~osaHHe nonJipH3aUHB B rrp-pacceJIHBB 

Ha ycxopBTene HCZ,B3. 

2. B .o6Aac•u MeJioou'lecKux uccAeoo

eaHuil: 

- npoae~eHBe pa6oT no coJ~aHHIO yc 

TaHOBKB PHCK; 

- pa3BBTBe neHTpa HaxonneHBJI B o6pa -

6oTKB HHcltopManBB Ba 6a3e 3BM X1>10neTT 

Ilaxxap~ B Hecxoni.KBX M -6000 B coJ~aHHe 

JneKTpOHHOH annapaTypLI, ynpaBnJieMOH 

3BM; 

- COOpy)KeHHe npOTOTBna ycTaHOBKB 

Y-120M. 

3. B 06AaCJIU C030QHUJI CUAbHOJIO'IHOZO 

fPa3011pOHQ /yCJIQH06KQ "<ZJ"/: 

- npoae~eHBe pa60T no peKOHCTPYKUHB 
CBHxpon&xnoTpoHa B ycTaHOBKY "CZ," B xypB

pOBaHBe pa6oT no B3rOTOBneHBIO KaMepLI, 

pe30HaHCHOH CHCTeMLI, BapBaTopa B ~p . ; 

- pa3pa60TKa CBCTeMLI BLIBO~a ny'IKa 

B3 YCTaHOBKB "CZ," , C03~aHBe CBCTeM pac 
T JI)KKB nyqxa H ynpaaneHBB ycTaHOBKoii; 

: 

- pa3paOOTKa HOBLIX 3KCnepBMeHTani.

HLIX ycTaHOBOK ~JI CHHhHOTO'IHOrO clta3o

TpOHa; 

- JaaepmeHBe pa3pa6oTKB npoexTa yc

TaHOBKB JICHAilll-2 Ha ny'IKe ycTaHOBKB 
"CZ,". 

Jla6opaTOpJUI 
MepHbiX peaKQKti 

1. Pa60TLI no CBHTe3y B B3y'leHBIO cltB-

3B'IeCKBX B XBMB'IeCKBX CBOHCTB CBepXTJI

)KenLIX JneMeHTOB B npe~onaraeMoi o6-

nacTB cTa6ani.HOCTB Z ~110, N ~ 184 

B peaKUHBX C TJI)KenLIMB BOHaMB; 

2. CBHTe3 TpaHcypaHOBLIX JneMeHTOB 

C Z :::: 105 B B3yqeHBe CBOHCTB BX pa~BO
aKTBBHOrO pacna~a. 

3. IIOBCK CBepXTJI)KenLIX JneMeHTOB B 

npBpo~e. 

4. Pa60TLI no CBHTe3y B B3y'leHBIO 

CBOHCTB Jl~ep, y~aneHHLIX OT ~OnHHLI 6eTa

CTa6BnhHOCTB. 

5. IIo~roTOBBTeni.HLie pa6oTLI no npo

eKT!fPOBaHBIO B MO~enBpOBaHBIO YCKOpBTeng 

TJI)KeHLIX BOHOB /BnnOTh ~0 ypaHa/ UHKno

TpOHHOrO TBna C nenhiO OUeHKB OnTBManh

HLIX CpOKOB C03~aHBJI B napaMeTpOB. 

6. Pa6oTLI no npaKTB'IeCKOMY acnoni.-
30BaHBIO TJI)KenLIX BOHOB ~JI pemeHBJI Ba)K

HWX Hay'IHO-TeXHB'IeCKBX B HapO~HO

X03JIHCTBeHHLIX 3a~a'l. 

7. IIpoae~eHBe pa6oT no ycxopBTenJO 

Y- 200 ~JI Bapwaacxoro yHBBepc&TeTa. 



JI a6opa TopH.H 

HeHTPOHHOH ~H3HKH 

1. IIpoBe,Aeaae pa6oT, cB.a3aHHhiX c co-
opy)l(eaaeM xoMnnexca Hli P- 2. · 

2. H3y'leHBe CBOBCTB .R,Aep C DOMOmJ.IO 
HeBTpOHOB B 3ap.R)I(eHBhiX 'laCTBD;. 

3. Hccne,AoBaaae 
CBOBCTB HeBTpOBOB. 

cilYH.AaMeHTaJIJ.HhiX 

4. H3y'leaae KOH.AeHcapoBaHHhiX cpe,A 
MeTO,AaMB HeBTpOHHOB CDeKTpOMeTpBB. 

5. Pa6o'lee npoexTapoBaaae 3Kcnepa
MeHTaJIJ.Hoii annapaTyphl .AJI.R cilB3B'IeCKBX 
accne,AOBaHBii aa Hli P- 2 a C03.AaHae anna
paTyphl B3MepaTeJIJ.HO-Bhi'IBCJIBTeJIJ.HOrO 
:u;eHTpa HliP-2. 

Jla6opaTopH.H 
BbltiHCJIHTeJibHOH TeXHHKH 

H aBTOMaTH3~HH 

1. Paaeu•ue uaMepu•eAbHo- 6bl'lUCAu
•eAbHozo KOMnAeKca OHJIH: 

- o6ecneqeaae 3cllcllexTBBHoii pa6oThl 
Bhi'IBCJIBTeJIJ.HhiX Maw&H; 

- pa3BBTBe cacTeMhl CDC - 6200 .AO 
CDC -6400 a ee BKJIIO'Ieaae B Bhi'IBCJIB
TeJIJ.Hhlii xoMnnexc OHJIH; ocaameaae Bhi
'IBCJIBTeJIJ.HhiX MawBH ycTpOBCTBaMB BHew
Heii DaM.RTB; 
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- DO,ArOTOBBTeJIJ.Hhle pa60Thl DO pa3-
BBTBIO Bhi'IBCJIBTeJIJ.HOrO KOMnnexca HH
CTBTyTa nyTeM BCDOJib30BaHB.R 3BM-,ABC
neT'Iepa; 

- MO,AepHB3aD;B.R TpaHCJI.RTOpa C ci»OP
TPA Ha, a TaK)I(e pa3BBTae MOHBTopaoii 
CBCTeMhl B 6a6JIBOTeKB CTaH,AapTHhiX DpO· 
rpaMM 3BM :63CM -6 a :63CM -4; 

- pa3BBTBe ,ABCDJieBHOB CTaHD;BB Ha Ma
noii 3BM M -6000. 

2. CoaOaHue, paaeu•ue u ucnoAbaoea
HUe ae•oMa•utlecKux u noAyae•oMa•u
tlec Kux cuc•eM o6pa6o•Ku KaMepHwx CHUM
Koe: 

- 3cllcileKTBBHOe BCDOJib30BaHBe B pa3-
BBTBe B3MepaTeJIJ.HO·DpOCMOTpOBhiX ycT
pOBCTB I HPD , A3nT -1, CH -1, cacTeMa 
IIYOC~a~-CAMET/; 

- MOHTa)l( B KOMDJieKCHa.ll HaCTpOBKa 
CH - 2 a pa3pa6oTxa npocMoTpoBo-a3Mepa
TeJIJ.Horo cTona :6IIC-3Y; 

- BCCJie,AOBaHBe B03MO)I(HOCTB HCDOJIJ.· 
30BaHaJI MBKponponeccopoB .AJI.II ynpaBJieHB.II 
DOJiyaBTOMa TB'IeCKBMB ycTpOBCTBaMB; 

- pa3pa6oTxa cxaaapyroiD;ero ycTpoii
CTBa A3nT - 2. 

3. CoaOaHue npozpaMM o6pa6o•Ku aKc
nep uMeH•aAbHbiX OaHHbiX u npoeeOeHue Ha
y<m o- •exHU'lecKux pac'le•oe: 

- C03,AaHBe B pa3BBTBe CBCTeMhl npo
rpaMM MO.AYJIJ.Hoii CTPYKTYPhl .AJI.II o6pa6oT
xa .AaHHhiX aa :63CM -6, CDC -6200 a 
E C -3BM; 

-
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• UOBhiWeHBe 3<ll4>eKTBBHOCTH CBCTe • 

Mhl nporpaMM o6pa60TKB CHBMKOB C KaMe 

phi "JIIO~Ms.na" B MHC OHJIH; 

- pa3BBTBe CBCTeMhl nporpaMM MJI yc 

TaHOBKB liHC-2 B "AnL«)a"; 

- pa3pa60TKa HOBhiX MeTO~OB UpBKna~ 

HhiX Bhi'IBCneHBB, BKniO'IaJI MaTeMaTB'Ie 

--

cKoe Mo~eJIBpoaause npo~eccoa a KOJIJieK

TBBHOM YCKOpBTene B CBHXpO«)a30TpOHe. 

OT~eJI 
HOBbiX MeTO~OB ycKOpeHHH 

Pa6oThl no 3anycKy ycKopsTenJI TJI:>Ke • 

nhiX BOHOB. 



HayqHo
Hcc~e~osaTe~bCKHe 

paooTbi, 
BbiTIO~HeHHbie 

Jia6opaTopHHMH Ol1Hl1 
B 1974 ro~y 
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Jla6opaTOpHSI 
u 

TeopeTHqeCKOH 
Q:JH3HKH 

--

CTpyKTypa 

TeOpiD1 IIOJUI 

Ba)I(HLie pe3ynLTaTLI nonyqeHLI npa H3y
qeHBB BLICOK03HepreTaqecKoro nose~eHBR 

nponecCOB ~g pa3naqHLIX THDOB B3aBMO
~eHCTBBH. JiLin BLIDOnHeH pg~ pa60T DO 
B3yqeHBID aBTOMO~enLHOrO XapaKTepa BLI
COK03HepreTBqecKBX nponeccos, Haqano 
KoToporo 6Lino nono:lKeHo pa6oToii H.H.lio
roniD6osa, B.C.Bna~BMBposa a A.H. Tas
xena~3e. 

llonyqeHLI HOBWe pe3yllLTaTLI DpB BC· 
cne~OBaHBB CTeneHHLIX aBTOMO~enLHLIX 

aCBMDTOTBK BO B3aBMO~eHCTBBB qaCTBn C 
6onLDIBMB nepe~aqaMB BMnynLca. Ha ocHo
Be DpBHnana aBTOMO~enLHOCTB B npaBBll 
o6o6tneHHoro pa3MepHoro aHanB3a KBapKo
BLIX aMDllBTY~ Haii~eHa TOqHaR yrnoBaR 
3aBBCBMOCTL ~clKllepeHnBanLHLIX ceqeHBH 
pacceRHHR Ha 6onLDIBe yrnLI. Hccne~osaH 
sonpoc o6 orpaHaqeHBRX, HanaraeMLIX o6-
InHMB DpBHnanaMB KBaHTOBOH TeOpHB DOllR 
Ha xapaKTep acBMDTOTBqecKoro nose~eHBR 
aMnnBTY~ ynpyroro pacceRHBR Ha 6onLDIBe 
yrnLI. Haii~eHLI aeo6xo~MLie a ~ocTaToq
HLie . ycnOBBR Ha CDeKTpanLBLie cllYHKnBB 
B npe~CTaBneHBB aocTa·ReMaHa-~aii:co
Ha, o6ecneqasaiDJ.nBe CYJ.neCTBOBaHae cTe
DeHHLIX aBTOMO~enLHLIX aCBMDTOTBK aMn
nBTY~LI pacceRHBR Ha 6onLDJBe yrnLI KaK 
Ha MaCCOBOH, TaK B BHe MaCCOBOH DOBepx
HOCTB. 

HHTepecHLie pe3ynLTaTLI nonyqeHLI npa 
B3yqeHBB CTeDeHHLIX aBTOMO~enLHLIX 

aCBMDTOTHK aMDnBTY~LI ynpyroro pacceg
HBR Ha 6onLDIBe yrnLI Ha OCHOBe KBa3BDO· 
TeHnaanLHoro ypasHeHBR RoryHosa-Tas
xenB~3e ~g DIBpoKoro Knacca aHanBTBqe
CKBX KBa3HDOTeHnaanOB. Haii:~eHa BHTe-



pecHaJI B3aBMOCBJI3h Me~y B:WCOI<03Hep
reTBqeCI<BM nose~eHBeM nonsoro ceqeHBJI 
B3aBMO~eHCTBBJI qaCTBU B xapai<TepOM 803-

MO)f(li:WX nonpaBOI< I< CTeneHHOMy noBe~eHBIO 
~~epeHnsan&Horo ceqeHBJI pacceJIHBJI Ha 
6on&WBe yrn:w. 

llpo~oR*ansc& pa6oT:w no sccne~osa: 
HBIO aBTOMO~en&H:WX peweHBH ~JI MaTpsq
H:WX 3neMeHTOB npOB3Be~eHBH noi<an&H:WX 
TOI<OB B I<OHfilOpMHO-BHBapBaHTH:WX Teo-
pBJIX. Hai~eH:w Hos:we peJyn&TaT:w ~JI 

cnyqaJI qaCTBU, COOTBeTCTBYJO~X YHBTap
HOMY npe~CTaBneHBIO I<OHfilopMHOH rpynn:w 
c Henpep:wBH:WM cnexTpoM Mace. 

HHTepecH:wM JIBnBeTCJI sccne~osaHBe 
peHOpManB3aUBOHHOH BHBapBaHTHOCTB B 
I<BaHTOBOH TeOpBB nonJI. .6:wno B:WJICHeHO, 
qTo peHOpManB3aUBOHHaJI BHBapBaHTHOCTh 
03HaqaeT, no-c~eCTBY, He3aBBCBMOCTh 
Ha6nJO~aeM:wx peJyn&TaToB oT cnoco6a s:w-
6opa napaMeTpa B3aBMO~eHCTBBJI B HOpMB
pOBI<B aCBMnTOTBqeCI<BX COCTOJIHBH B JIBnJI
eTCJI filyH~aMeHTanhH:WM ycnOBBeM B nJ060H 
TeopBB. ,nnJI HepeHOpMBpyeM:WX TeopBH OHO 
npBBO~BT I< HeaHanBTBqHOCTB no I<OHCTaHTe 

CBJI3B B OrpaHBqeHBJIM Ha npOB3BOnhH:We 
napaMeTp:w s:wqsTaHBJI. HHTepecHo, qTo, 
B oTnsqse oT I<Ba3BI<naccsqecxoro cnyqaJI, 
peHopM- BHBapBaHTHOCTh ~onyci<aeT MaC
WTa6HO-BHBapBaHTHOe noBe~eHBe B B TeO
pBJIX C pa3MepH:WMB I<OHCTaHTaMB CBJI3B 

- 2 /B qaCTHOCTB, B TeOpBB TBna(~ 0 ~) /. 

Ha OCHOBe MeTO~OB peHOpManB3aUBOH
Hoi rpynn:w npo~oJDKansc& sccne~oBaHBJI 
no Hea6eneB:WM B ~p. MO~enJIM KBaHTOBOH 
TeOpBB nonJI, CBJI3aHH:We C nOBCI<aMB aCBM
nTOTBqeci<OH CB060~:W BnB I<OHeqHOB peHop
MBpOBI<B KOHCTaHT:W CBJI3B. 

1i:wno sccne~oBaHo acBMnTOTBqecxoe 
nose~eHBe aMnnBTy~:w rny6oxoHeynpyroro 
pacceJIHBJI B Mo~ens ¢. 4 . lloi<a3aHo, qTo 
ecnB BHBapBaHTH:WH 3apJI~ CTpeMBTCJI I< no-
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CTOJIHHOMY npe~eny npB q :l -+ "'-> TO CTpyK

TypH:we fllyHI<UBB W J B W2 BMeiOT CTeneHHYJO 
acsMnTOTHI<Y. BxnJOqeHHe B Mo~en& acsMn
TOTBq eci<B CB060~H:WX noneii: npBBO~BT I< 
norapsfilMsqecKBM nonpasxaM I< cTeneHHoii: 

aCBMnTOTBKe. B MO~ens c Bei<TOPH:WMB qac
TBUa MB CTeneHHaJI aCBMnTOTBKa Bcqe3aeT, 
OCTa eT.CJI TOnhKO norapBfilMBqecKaJI aCBMn

TOTBI<a CTpyKTYPH:WX filyHKUBH. 

llpo~on~anBCh BCCne~OBaHBJI CTpyi<-

Typ:W Henoxan&HOH KBaHTOBOH TeOpBB nonJI. 
.6:wn TaK~e paccMoTpeH Knacc TaK HaJ:wsae
M:WX "c~eCTBeHHO HenBHeHH:WX noneii:", 
T .e. n oneii:, "csrHan" I<OTop:wx pacnpocTpa
HJieTCJI CO CI<OpOCThiO, 3aBBCJIJ.Ueii: OT npOB3-
BO~HOH nonJI. llpB 3TOM paCCMaTpBBanBCh 
CKanJipH:We, CnBHOPH:We B Bei<TOpH:We "cy

IUeCTBeHHO HenBHeii:H:We nonJI". lloi<a3aHO, 
qTo B03HBI<aJOIUaJI npocTaJI KnaccsfllsxansB 
noneii: cooTBeTCTByeT xnaccsfllaxanss noneii: 
no BX nepeHOpMBpyeMOCTB. 

.6:wn JasepweH nsxn sccne~oBaHBii: no 
YHBTapHOCTB B npBqBHHOCTB B Henoxan&HOH 
xsaHTOBoii: TeopBB. Haii:~eHo fllopMan&Hoe 
~oKaJaTen&cTBO yHBTapHocTB S -MaTpsn:w 
B fily HKU:BOHan&Hoii: fllopMe. ,noxa3aHo yT
Bep)l(~eHBe: ecnB B TeOpBB B03M~eHBH 
npoMe~yToqHaJI perynJipB3aUBJI BBO~BTCJI 

qepe 3 nponaraTop:w BBpTyan&H:wx qacTBU 
B c~ecTsyeT xoHeqH:wii: npe~en npB cTene
HB p e rynJipB3aUBB, TO npe~en&HaJI S -MaT
pBua YHBTapHa. 

P a3BBBanac& TeopBJI 3neKTpoMarHBT
Horo nonJI B ycnoBBJIX HeesKnB~osoii: reo
MeTp BB cfllepsqecKoro MBpa ~e CBTTepa. 
IJpe~o~eH HOB:WH Me TO~ B 3neKTpO~BHaMB
I<e - MeTO~ BHBapBaHTHOrO JIIUHKa, I<OTOp:Wii: 
n03BOnBT no-HOBOMY no~OHTP K npo6neMe 
YCTpaHeHBJI 6eCKOHeqHOCTB B KBaHTOBOH 
3neKTpO~BHaMBI<e: BMeC TO paCXO~JI~XCJI 

BHTerpanos nps~eTcJI paccMaTpBBaT& pac
xo~JI~ecJI pJI~:W. lloKaJaHo, qTo B MeTo~e 
BHBapBaHTHOrO JI~Ka rpynna B30MeTpBii: 
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npOCTpaHCTBeHHO- BpeMeHHOrO MHpa HM e

eT .nec.IITL napaMeTpOB H B npe.nene, Kor .na 

pa.IJ.HyC MHpa CTpeMHTCJI K 6eCKOHe'IHOCT~, 

3Ta rpynna nepexo.naT B rpynny llyauKa pe 

nnocKoro Mapa. B 3TOM O'leBH.ZJ.HOe npe a

MYIQeCTBO MeTO,IJ.a HHBapHaHTHOrO JIUUIKa 

nepe,IJ. o6LI'IHOH TpaKTOBKOH. 

llonyqeH p.II.IJ. HOBLIX pe3ynLTaTOB B p a M

KaX KBaHTOBOH TeOpHH llOnJI C HMnynLCHLIM 

npOCTpaHCTBOM llOCTOJIHHOH KpHBH3HLI: 

1/ Pa3pa6oTaH MeTO.IJ. nocTpoeHH.II T - a 

P~npoH3Be.neaaii, acnonL3YJOUUiii K03cl><l>HUH

eHTLI Kne6wa- rop,IJ.OHa rpynnLI .ne CHTTe pa. 

2/ B o6meM BH.IJ.e c!l>opMynapoBaHo y c

nOBHe MHKponpH'IHHHOCTH, HrpaJOmee B p a l

BHBaeMOH TeOpHH ponL OCHOBHOrO .IJ.HHaM H

qecKoro ypaBHeHH.II. 

. 
3/ Hccne.noBaHLI auanaTH'IecKHe cBo ii

CTBa p "lPYHKUHH, BLITeKalOUUie H3 HOBOrO 

ycnOBHJI MHKponpH'IHHHOCTH. 

4/ llony'leHo a accne.noBaHo ypaBHeHHe 

,ZJ.n.ll cnHHOpHoro nonJI, .IIBnHromeec.ll o6o 6-

meHHeM ypaBHeHH.II )J,apaKa B .nyxe p - n p o

CTpaHCTBa llOCTOJIHHOH KpHBH3HLI. 

5/ H3y'leH aHanor MacwTa6Horo n p e

o6pa30BaHHJI B HMnynLCHOM npOCTpaHCT Be 

llOCTOJIHHOH KpHBH3HLI. Ha 3TOH OCHOBe C,IJ.e

naH p.II.IJ. npe,IJ.CKa3aHHH OTHOCHTenLHO llOB e

,IJ.eHHJI ceqeHHH llpH CBepXBLICOKHX 3HeprHJIX. 

Ha OCHOBe BapHaUHOHHOrO npHHUHna 

npe.nno~eu BH.IJ. onepaTopa KOOP.IJ.HHaTLI 

B KBaHTOBoii Teopaa non.11. Co6cTBeHHLIMH 

li>YHKUHJIMH 3TOrO onepaTopa .IIBn.IIIOTCJI c y

nepn03HUHH C nro6LIM 'IHCnOM KBaHTOB, HO 

He COCTOJIHHJI C onpe,IJ.eneHHLIM 'IBCnOM 

KBaHTOB. 

MeTO.IJ. uenpHBO.IJ.HMLIX K03<WlauaeHTHLix 

li>YHKUHH o6o6meH Ha cnyqaii 'laCTHU <l>epM H, 

H Ha OCHOBe 3T~O MeTO,IJ.a paCCMOTpe HLI 

Mo.nena IOKaBLI B .IJ.BYMepHOM a TpexMep-

HOM npOCTpaHCTBe- BpeMeHH, a Ta~e npo

.no~eHa pa6oTa Ha.IJ. Mo.nenLro g¢4 B cnyqae 

'leTLipexMepHoro npocTpaHCTBa- BpeMeHH. 

llOCTpOeHa TeOpH.II COBMeCTHLIX Hena

HeHHLIX peana3aUHH acl><l>HHHOH H KOH!l>OPMHOH 

CHMMeTpHii. 0Ka3anOCL, 'ITO 3Ta TeOpH.II 

TO~,IJ.eCTBeHHa TeOpHH T.llrOTeHHJI 3iiHWTeii

Ha B noneBoii !l>opMynapoBKe. TeM caMLIM 

BLIJIBneH HOBLIH li>aKT - TeOpH.II T.llrOTeHHJI 

eCTL TeOpHJI CnOHTaHHO HapymeHHLIX a!l>

li>HHHOH H KOH!l>OpMHOH CHMMeTpHH, a rpaBH

TOHLI JIBn.IIIOTCJI rOn,ZJ.CTOYHOBCKHMH 'laCTH

UaMH. 

llpe,ZJ.no~eH HOBLIH MeTO.IJ. accne.noBaHHJI 

CynepCHMMeTpHH lio3e -<l>epMH. llpHHUHn 

,IJ.eHCTBHJI Bhlpa~eH KaK HHTerpan no 8-Mep

HOMY MHOroo6pa3HlO 06LI'IHLIX H CllHHOpHLIX 

KOOP.IJ.HHaT. BBe.neH aHanor 8 -!l>yHKUHH)J,H

paKa ,IJ.n.ll aHTHKOMMYTHPYJOUUIX nepeMeH

HLIX. Ha:Me'leHa HHBapaaHTHaJI TeopHJI B03-

M}'IQeHHH, B KOTOpOH nerKO H H3JimHO npo

HCXO,IJ.HT COKpameHHe paCXO.IJ.HMOCTeH H 'IHC

na KOHTp'lneHoB, xapaKTepHoe .nn.11 cynep

CHMMeTpH'IHLIX MO,IJ.eneii. 

CaoiicTaa 
CHMMeTp~fH 3JieMeHTapHbiX qacnm 

3aKOH'IeH pauee Ha'laTLIH UHKn pa6oT no 

HCCne,IJ.OBaHHIO CBOHCTB CHMMeTpHH ,IJ.yanL

HLIX aMnnHTY .IJ.. bLinK Haii,IJ.eHLI KanH6pOBO'I

HLie ycnOBHJI ,IJ.n.ll 4>H3H'IeCKHX COCTOJIHHH, 

B03HHKaiOUUie npH li>aKTOpH3aUHH ,IJ.yanLHLIX 

aMnnHTY.IJ. C llOMOmLIO KOHe'IHOrO 'IHCna 

nJITHMepHLIX OCUHnnJITOpOB. 

Pa3pa6oTaua MexaHHKa pen.IITHBHcT

cKoii CTpyHLI, npH 3TOM 6hlnH cymeCTBeHHO 

acnonLlOBaHLI nony'leHHhle 9 neT ua3a.IJ. 

pelynLTaTLI llO TO'IHOMY pemeHHIOHenHHeii-



Hhlx ypasueuuii THna liopua- Hu!llenb.D;a. Kax 

B cnyqae :nux ypasueuuii, Tax H B cnyqae 

MexaHHKH pemnusucTcxoii CTPYHhl, no-cy

mecTBY, pe'lb H.IJ;eT 06 ypaBHeHHJIX .IJ;ByMep

HbiX MHHHMaJibHbiX nosepXHOCTeH B 11 -

MepuoM npocTpaucTBe MHHxoscxoro. B no

cne.IJ;uee BpeMJI TeOpHJI peJIJITHBHCTCKOH 

CTPYHhl npHMeHJieTcJI .IJ;JIJI onucaHHJI csoiicTB 

anpouos. 

KpHTH'IeCKH paccMoTpeHbl nonhiTKH ua

pyweHH.R CPT-uusapuaHTHOCTH B cxeMe, 

r,IJ;e OCHOBHOH BeJIH'IHHOH CJIY~T HHBa

pHaHTHa.R nJIOTHOCTb raMHJibTOHHaHa B3aH

MO,IJ;eHCTBH.R, a nOJI.II BbiCTynaiOT KaK BCno

MOraTeJibHble KOM6HHaiJ;HH onepaTOpOB po:>K

,1\eHH.R H yHH'ITo:>KeHH.R. Iloxa3auo, 'ITO cxeMa 

C .IJ;OnOJIHHTeJibHbiMH 3PMHTOBbiMH nOJIJIMH 

TaK :>Ke,KaK H CXeMa C .IJ;BYM.R He3pMHTOBbiMH 

noJI.RMH,HecocTO.RTeJibHbl. Pa6oTa .IJ;OJIO:>Keua 

ua IV Me:>K.IJ;yuapo.D;HOM CHMno3HyMe B Bapue. 

838J1MO}leHCTBMe 

3JieMeHTapHhiX qacTMQ 

Y cnewuo pa3BHBaJIHCb npu6JIH:>KeHHble 

MeTO.IJ;bl KBaHTOBOH TeOpHH nOJIJI B npHMe

HeHHH K 3a.IJ;a'le OnHCaHH.II aCHMnTOTH'IeC~o

ro noseneuu.R aMnJIHTY.IJ; pacce.RHH.R. Ha oc

uose MeTona np.RMOJIHHeiiHhiX nyTeii H3 yqeua 

pOJib TaK Ha3biB&eMbiX "nepexpy'leHHbiX 

rpa!llos" /JieCTHH'IHble rpa4lb1 C "TBHCTOM"/ 

npH 060CHOBaHHH 3HKOHaJibHOrO npH6JIH:>Ke

HH.II B KBaHTOBOH TeOpHH nOJI.R, a TaK:>Ke Haii

,IJ;eH COOTBeTCTBYIOlllHH HM p.R.D; nonpaBOK K 

.IJ;ByxqacTH'IHOMY KBa3HnoTeuu;uany. B 3TOM 

npH6JIH:>KeHHH 6biJIH paCCMOTpeHbl HHKJII0-

3HBHble npou;eCCbl B npOCTOH KBaHTOBO

noJieBOH MO,I\eJIH . 

B paMxax MeTo.IJ;a lllYHKIJ;HOHanbHOro HH-
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Terpupoi3aHH.R 6biJIO paccMoTpeuo pacce.R

HHe COCTaBHbiX 'laCTHIJ;. IloKa3aHO, 'ITO 

B B biCOK03HepreTH'IeCKOH 06JiaCTH aMnJIH

Ty.IJ;a pacce.RHH.R nepexo.IJ;HT B rnay6epos

CKYIO .IJ;JI.II CJiy'la.R pacceJIHHJI COCTaBHbiX 

'laCTHIJ; C JIBHbiM Bblpa:>KeHHeM .IJ;JIJI !llopM

cllaxTopa. 

H ccne,IJ;osaua B03MO:>KHOCTh ucnoJib3o

BaHH.R nJIOTHOH JI,IJ;epHOH MaTepHH .IJ;JIJI Bbi

JIBJieHH.II peaJIHCTH'IHOH CXeMbl MHO:>KeCTBeH

HOH reuepau;uu a.D;pOHOB B 3JieMeHTapHOM 

axTe . IIony'leHHhle ypaBHeHHJI no3BOJIHJIH 

npose cTH auaJIH3 6onbworo xpyra cilaKTOB 

a.D;pou - JI.IJ;epuoro B3aHMO.IJ;eiicTBHJI npu Bbl

coxux 3HeprHJIX. IloKa3aHO npeHMYIIJ;eCTBO 

MO,I\e JieH MHO:>KeCTBeHHOH reHepaiJ;HH, OCHO

BaHHbiX ua runoTe3e o uaJIH'IHH npoMe:>Ky

TO'IHhlx COCTO.IIHHH KJiaCTepOB, nepe.D; 

O.IJ;HO'IaCTH'IHbiMH MO.IJ;eJI.RMH. Ha OCHOBe 

npoB e,IJ;eHHbiX HCCJie,IJ;OBaHHH no pa3,IJ;e:ny Ha

Y'IHhlx pa6oT c!llopMyJIHposaHbl npe.D;Jio:>Ke

HHJI no npoeKTY "HyKJIOTpOH", pa3pa6o

TaHH OMY B JIB3. 

B hiBe.IJ;eHo KBa3HnoTeHu;HaJibHOe ypas

HeHH e HOBOrO BH.IJ;a - B T .H. nepeMeHHbiX 

"cse Tosoro !llpouTa" )J.apaxa. IIoxa3aHbl 

npeHMYIIJ;eCTBa 3THX nepeMeHHbiX .IJ;JI.II OnH

caHH .R !llopM!llaxTopos H npou;eccos pacce.R

HH.R COCTaBHbiX 'laCTHIJ; npH 60JibWHX 3Hep

rHJI X H nepe.D;a'lax HMnynbca. 

Haiineubl acaMnTOTH'Iecxae peweHH.R 

KBa3HnOTeHIJ;HaJibHOrO ypaBHeHH.II .IJ;JI.II 

nHQH-HYKJIOHHOrO H HYKJIOH-HYKJIOHHOrO 

pacce.RHH.R c noMOIIJ;biO onepaTopuoro Me

TOAa , KOTOpble 6y.IJ;yT HCnOJib30BaHbl 3aTeM 

.IJ;JI.II OnHCaHH.R COOTBeTCTBYIOlllHX 3KCnepu

MeHT aJibHbiX ,IJ;aHHbiX. 

B paMKaX KBa3HnoTeHu;HaJibHOrO nO,IJ;XO

.IJ;a p a 3BHTa reoMeTpaqecxa.R apryMeHTa'.{H.R 

.IJ;JIJI o6'b.RCHeHH.R H3MeHeHHJI pe~Ma I c 3KC

noue uu;aaJILHoro ua cTeneuuoii/ noseneHH.R 
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JUI!WJepeHUHaJlLHOrO Ce'leHH.II B JaBHCHMOCT H 

OT nepe~aqu HMnynLca. Hau~eua npocTa .ll 

JMnHpH'IeCKa.ll 4JopMyna ~.II OnHCaHH.II aMn -

JlHTY~LI ynpyroro pp-pacce.IIHH.II B o6nacTH 

BLICOKHX JHeprHH. 

llpe~o)l(eH H paJBHBaeTc.ll HOBLIH no~

xo~ ~Jl.ll 06'L.IICHeHH.II Ha6JUO~aiOJUIIXC.II B 3KC

nepuMeHTe ueo6.LI'IHLIX CBOHCTB npouecca 

aHHHrHJl.IIUHH nap e+e- B a~pOHLI . B OCHOBe 

MO~eJlH Jle)I(HT npeMOJlO)I(eHHe 0 ~OMHHHpy

JOI.QeM BJlH.IIHHH MaCCHBHLIX 4JnyKTyaUHH a,IJ.

pOHHOrO BaKyyMa HJlH, B TepMHHaX MO,IJ.eJIH 

napTOHOB, 0 CYI.QeCTBOBaHHH T.ll)l(eJILIX nap

TOHOB C Heo6p.LIBalOJUIIMC.II cneKTpOM Mac e. 

llpO,IJ.OJl)l(aeT pa3BHBa TLC.II npe,IJ.JlO)I(e H

Ha.ll COBMeCTHO C COTPY.IJ.HHKaMH nB3 M O· 

,IJ.eJIL M.HO)I(eCTBeHHOrO po)K,AeHH.II 'laCTHU . 

Mo,IJ.enL ~aeT xopowee onucauue JKcnep u

MeHTaJILHLIX ,IJ.aHHLIX no o6pa30BaHHJO 

CTpaHHLIX 'laCTHU Bnpoueccax rr-p-B3aHM O· 

,IJ.eHCTBH.II, nony'leHHLIX Ha ~BYXMeTpOBOH 

nponauoBOH KaMepe B CepnyxoBe npu HM

nynLce 40 T3B/c. 

llpe~o)l(eua KBapKOBa.ll noneBa.ll M o

~enL, B KOTopou y,IJ.aeTC.II OJUIOBpeMeHHO 

OnHCaTL 6.LICTpoe y6.LIBaHHe aMDJIHTY~ ynp y

rHX npoueccoB c 6onLwou nepe,IJ.a'leH H M 

nynLca H nO'ITH aBTOMO~eJILHOe noBe~eHHe 

rny6oKoueynpyroro pacce.IIHH.II. 3To co

rnacoBauue - ~onOJDIHTeJILHLIH CHJlLHLIH 

apryMeHT B nOJIL3Y COCTaBHOH MO,IJ.eJIH a,IJ.

pOHOB CO cna6ou BeJIH'IHHOH JaTpaBO'IHOrO 

B3aHMO,IJ.eHCTBH.II KBapKOB. 

B paMKaX KBaHTOBOH KHpaJILHOH Teop HH 

nOJl.ll Y.IJ.aJIOCL OnHCaTL B XOpOWeM COrJiaCHH 

C 3KCnepHMeHTaJILHLIMH ,IJ.aHHLIMH UeJILIH 

p.II.IJ. liiHJH'IecKux .IIBJieHHH, CB.IIJaHHLIX c 

CHJlLHLIMH, CJia6.LIMH H JJleKTpOMarHHTHLIM H 

B3aHMO~eHCTBH.IIMH nHOHOB npH HH3 K HX 

JHeprH.IIX: .IJ.JlHHY H 4Ja3LI 7T 11 ·pacCe.IIH H .II, 

JJleKTpOMarHHTH~ pa,IJ.HYC H 4JopM4JaKT Op 

nHOHa, nOJI.IIpHJyeMOCTL nHOHa H p.ll~ c n a-

6.LIX H 3JleKTPOMarHHTHLIX pacna,IJ.OB nHOHOB. 

llpe~o)l(eHo HHBapuauTuoe onucauue 

npocTpaHCTBeHHOH CTPYKTYPLI a,IJ.pouoB ua 

OCHOBe nepexo~a K peJI.IITHBHCTCKOMY KOH· 

4JurypaUHOHHOMY npe,IJ.CTaBJieHHJO, 'ITO no-

3BOJl.lleT BLI,IJ.eJIHTL H3 4JopM4JaKTOpa HyKJlOHa 

BKJla,IJ. UeHTpaJILHOH o6naCTH, HMeJOI.QeH pa

.IUIYC, paBHLIH KOMnTOHOBCKOH ~HHe BOJlHLI. 

,lJ;eTaJILHO H3y'leHO ypaBHeHHe lieTe

CoJIDHTepa ~.II nHOHa, COCTO.III.Qero H3 KBap

Ka H aHTHKBapKa, CB.II3aHHLIX peJI.IITHBHCT

CKHM noTeHUHaJIOM, COOTBeTCTBYJOJUIIM o6-

MeHy 6eCKOHe'IHLIM 'IHCJlOM 'laCTHU, CDeKTp 

KOTOpLix JKcnoueuuuanLHO pacTeT. Oueueu 

JJleKTpOMarHHTHLIH 4JopM4JaKTOp nHOHa npH 

60JILWHX nepe,IJ.a'laX HMnyJILCa, OCUHJlJIHpy

JOIUHH c nepHO.IJ.OM 1 T3B. 

KoM6HHHPY.II noBe,IJ.euue ~eucTBHTenL

uou H MHHMOH qacTeH 4JopM4JaKTopa BpeJo

uaucuou o6nacTH c npaBHJiaMH cyMM, y,IJ.a

nocL 06'L.IICHHTL BCe CYI.QeCTBYJOIUHe 3KCne

PHMeHTaJILHLie ~aHH.Lie ~.II JJieKTpoMarHHT

HOrO 4JopM4JaKTOpa nHOHa. 

llpe~o)l(eH HOBLIH MeTO.IJ. onpe,IJ.eneHH.II 

<' r 2 > ;;, H3 ~aHHLIX ~.II JJleKTpOMarHHT -

uoro 4JopM4JaKTopa. Onpe,IJ.eneu.LI KOHCTaHTLI 

CB.IIJeu K N A H K N 1 ua ocHOBaHHH JKC

nepHMeHTaJILHLIX ,IJ.aHHLIX 0 ~HdxlJepeHUHaJIL· 
BLIX Ce'leHH.IIX a,IJ.pOHOB npH 4JHKCHpOBaHHOM 

3Ha'leHHH. 

llpe~O)I(eHa ,IJ.HHaMH'IeCKa.ll ""KBapK-

napTOHHa.ll" MO,IJ.eJIL HapyweHH.II YHHTapHOH 

CHMMeTpHH ,IJ.Jl.ll KOppeJI.IIUHOHHLIX 4JyHKUHH 

TOKOB. lloKaJaHO, 'ITO HCnOJIL30BaHHe MO

JUI4JHUHPOBaHHLIX cneKTpaJILHLIX npaBHJl 

CYMM C yny'IWeHHLIMH CBOHCTBaMH CXO~H

MOCTH npHBO,IJ.HT K MO,IJ.eJIH "CMeWHBaHHe 

Mace" ~Jl.ll <tl ¢ - CHCTeMLI, KOTOpa.ll nOJBO

Jl.lleT DOJIY'IHTb HOBLie COOTHOWeHH.II ,IJ.Jl.ll 

KOHCTaHT JleDTOHHLIX pacna,IJ.OB Me30HOB, 

xopowo cornacyJOIUHeC.II c JKcnepuMeHTOM. 



3aBepweHa nporpaMMa BLiqacneHHii no 
npoBepKe npaBHn CYMM ~1.11 aMnnHTY~ KOMn
TOHOBCKOrO pacceSHHS. 

Hccne~oBanocL MHO:lKeCTBeHHoe pac
npe~eneHHe qaCTH:U, po~aeMLIX B CTORKHO
BeHHH npoTOHOB BLICOKoii: 3Hepraa. Ha ocHo
Be nonyKnaccaqecKoii MO~ena CTOnKHOBeHHS 
a~pOHOB, COCTOSI:QHX H3 CTa6HnLHLIX KBap: 
KOB, H nyTeM CpaBHeHHS C 3KCnepHMeHTanL
HLIMH ~aHHLIMH ~ MOMeHTOB MHO:lKeCTBeH
HOrO pacnpe~eneHHS onpe~eneHo Haa6onee 
BeposTHoe 3HaqeHae qacna KBapKOB, co
cTaBnsroi:QHx npoToH. Oao oKa3anocL paB
HLIM TpeM. 

Ha OCHOBe CTaTHCTHqeCKOrO no~XO~a 

nonyqeHLI O~HOBHLie xapaKTepHCTHKH MHO
:lKeCTBeHHOrO po~eHHS qaCTH:U npH BLICO
KHX 3Heprasx, noKa3auo, qTo ~BYXKOMno
HeHTHas MO~enL HaXO~HTCS B npOTHBOpeqHH 
C H3BeCTHLIMH COOTHOWeHHSMH Me~y Me
xaHH3MaMH MynLTHnepa~epaqecKoro a~
~paK:QHOHHoro o6pa30BaHHS a~pOHOB. 

~Ba coTpy~HHKa na6opaTopaa npHHSnB 
yqacTHe B pa6oTax no H3MepeHaro < r ~ > ~s 
naoHa Ha CepnyxoBCKOM ycKopaTene. IIpe~
no:lKeH onLIT no onpe~eneHaro 3HaKa KOH
CTaHTLI cna6oro B3aHMO~eii:CTBHS H3 npo

:QeCCOB rny6oKoHeynpyroro paccesaasno
nspH30BaHHLIX nenTOHOB aa ayKnoaax /3TH 
onLITLI B HacTosmee BpeMs ~enaiOTcs B Cep
nyxoBe H liaTaBHH/. 

B 1973 ro~y B lipyKxeii:BeHe o6Hapy:lKeHLI 
HeKoTopLie Koppens:uaa THna "pacna~- o6pa-
3oBaHae" ~s X(960) -Me3.oHa, OTBeqaiOI:QHe 
cnaH-qeTHOCTH 2- H yKa3aHHLie paHee B 
na6opaTOpHH, B CBS3H C qeM nepeqacneHLI 
Bce B03MO:lKHLie Koppens:uaa TaKoro po~a. 
H3MepeHHe KOTOpLIX MO:lKeT n03BOnBTL pe
ID1JTL npo6neMy cnHH-qeTHOCTH X -Me3oHa. 

Pa3pa6oTaH MeTo~ pacqeTa ceqeaaii: 
paccesHHS ,. B ~ByxKaHanLaoii: 3a~aqe c yqe-
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TOM 3aKpLITOrO KaHana H Ha 3TOH OCHOBe 
BLiqacneHLI ceqeHas npo:ueccoB d 11 + p 
p /1 + p , d /1 + d , t /1 +- t B HH:lKHeM COCTOSHHH 
cBep xTOHKoii CTPYKTypLI. 

C oBMeCTHO co IIIBeii:uapcKHM HHCTHTy
TOM s~epHLIX accne~oBaHHii (SIN) npo~on
:lKeHLI HCCne~OBaHHS BnBSHHS XHMHqecKHX 
can Ha npo:uecc1a1 3aXBaTa 11- -Me30HOB. 

DoAyMHKpocKonHqecKHH no~xo~ 

B TeOpHH H~pa 

Ba:lKHLIM pe3ynLTaToM sBnseTcs 3aBep
weHa e npSMLIX nonyMHKpOCKOnHqecKHX pac-

qeToB nnoTHOCTH ypoBHeii cl}lepaqecKHX H 
~e~opMapoBaHHLIX s~ep. B~a~qacneHa nnoT
HOCTL ypOBHeii: HeqeTHO-HeqeTHLIX S~ep. 

H3yq eHa 3aBHCHMOCTL nnoTHOCTH OT 3Hep
raa B036y:lK~eHHS, CnHHa H qeTHOCTH. YqTe
HO BnBSHHe Bpai:QeHHS Ha llnOTHOCTL ypOBHeii: 
H n oKa3aHO, qTo OHO ~g ypOBHeii: CO cpaB

HHTeRLHO HeBLICOKHMH CnHHaMH npHBO~HT K 
yBenaqeHHro nnOTHOCTH B HeCKORLKO pa3. 
Pe3y nLTaTLI pacqeTOB nnoTHOCTH ypoBHeii 
C yqeTOM BH6pa:QHOHHOrO H poTa:QHOHHOrO 
~H:lKeHHH XOpOWO COrnaCYIOTCS C COOTBeT

CTBYIOI:QHMH 3KcnepaMeHTanLHLIMH ~aHHLIMH 
npa 3Hepraa CBS3H HeiiTpoHa. IIoKa3aHo, qTo 
~s ps~a c~epaqecKHX s~ep npa npoMe:lKy
ToqHLIX 3HeprHSX B036~eHHS pe3yRLTaTLI 
np:<IMLIX pacqeTOB CHRLHO OTnHqaiOTCS OT 
npe~CKa3aHHH CTaTHCTHqeCKOH MO~enH. 

IIpe~c'raBnseT HHTepec 3KCnepaMeHTanL
Hoe H3yqeHae 3Toro HecTaTHCTHqecKoro 
3~eKTa. 

B paMKax MO~ena, yqaTLIBaiOI:Qeii: B3a
HMO~eii:CTBHS KBa3aqacTH:Q C ~OHOHaMH, 
pacc MoTpeH npo:uecc ~parMeHTa:UHH, Be~y
meii: K ycno:lKHeHaro CTPYKTYPLI cocTosHaii 
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c pocTow 3HeprHH B036YJKAeHHJI. Pa3pa -

6oTaH DpH6JDDKeHHWR MeTO,A peweHHJI ypaB 

HeHHR MO,AeJIH, OCHOBaHHWR Ha }"feTe BCe X 

ICOrepeHTHWX 'IJleHOB H DOJIIOCHWX HeKOre 

peHTHwx 'IJleHoB. Y'ITeHo BJIHJIHHe qneuo s 

BOJIHOBWX liiYHICIUii "ICBa3H'IaCTH:Qa DJIIOC 

;J,Ba liiOHOHa" Ha HH31COJie~~e COCTOJIHH JI 

He'leTHWX ;J.elilopMHpOBaHHWX JI,Aep. 

flpoBe,AeHW HCCJie,AOBaHHJI CBOHCTB ICOJI 

JieiCTHBHWX ICBa,ApyDOJibHWX COCTOJIHHH B 

CHJibHO .AelilopwHpOBaHHWX JI,Apax. floKa3a · 

HO, 'ITO eCJIH H~iwHe B036YJI(AeHHWe CO 

CTOJIHHJI HMeiDT DpOCTYID O.AHOiiiOHOHHYID 

CTPYKTYPY, TO .ABYxlllouoHHwe cocTOJIHH JI 

CHJibHO CMeWaHW C COCTOJIHHJIMH C 60JibWHM 

qucJioM c)oHOHOB. 3TOT lKe weTO.A npHweue u 

IC HCCJie,AOBaHHID nepeXO;J.HWX H clilepH'IeCKH X 

JI;J.ep, r;J.e nony'leHo xopowee cornacHe Te o -. 
peTH'IeCKBX pe3yJILTaTOB C B3MepeHHWM H 

3KCDepBMeHTaJibHO 3HeprHJIMB B BepOJIT 

HOCTJIMH 3JieKTp~eCICHX KBa;J.pyDOJibHW X 

nepeXO;J.OB. flpoBe,AeHW BCCJie;J.OBaHB JI 

CBORCTB 0+ ·COCTOJIHBR, B036YJI(AaeMWX B 

peaK:QBJIX .ABYXHyKJIOHHOR nepe,Aa'IH, H pac 

C'IBTaHw ce'leHBJI TaKBX pea.ICI{Bii. Hccne,Ao 

BaHBJI DOKa3aJIB, 'ITO 3TH Q+ - COCTOJIHB JI 

RMeiDT CJIO)I(JIYID npBpO.AY. TiapHwe xoppenJI 

:QBB B HRX HOCJIT ,AHHaMR'IeCKRii xapaKTep , 

3aMeTHO BJIHJIHBe aJILiila·qacTR'IHWX KOp · 

peJIJIIllli. Y'leT aurapMOHB'Iecxax :JclxllexTo B 

yny'llllaeT cornacae TeopeTR'IeCKHx pe3yJIL 

TaToB C 31CCDepRMeHTaJILHWMR ;J.JlJI Ce'leHHR 

peaK:QBR. 

Hccne;J.osauw pasuosecHwe .AelilopMalliiR 

OCHOBHWX COCTOJIHBR HeiiTpOHOR36WTO'IHW X 

JI,Aep B 06JiaCTR 6apRJI B Hei:TpOHO.AeliiRnBT 

HWX R30Tonos TOPRJI R ypaua. C;J.eJiaHHW e 

npe,ACKa3aHRJI paBHOBeCHWX .AelilopMa:QBR 

npe,ACTaBJIJIIDT 60JibWOR liiH3R'IeCKHR HHTe 

pec, oco6eHHO B CBJI3H c pa6oTaMR, nna 

HHpyewwwa B JUIPe. PaccwoTpeHa CBJI 3 b 

KOJIJieKTRBHWX H KBa3H'IaCTH'IHWX CTeDeHe ii 

CB060;J.hl JI,Apa B,:"pa3JIB'IHWX clilepH'IeCKRX 

JI,ApaX. floKa3aHO, 'ITO CBJ13b OKa3WBae T 

cy~eCTBeHHOe BJIHJIHRe Ha CBORCTBa HR3KO· 

nelKa~x cocTOJIHBii JI;J.ep. ~e3 ee y'leTa 

HeJib3JI ;J.OCT~b npaBHJlbHOrO ODRCaHRJI 

:mepruii B seposTHOCTei nepexo;J.oB Me)I(;J.y 

3TBMB cocTOJIHRJIMH. Hccne;J.osaHw caoiicT

Ba HHlKaiiWHX HepoTa:QHOHHWX COCTOJIHRR B 

JierKHX 'leTHWX R He'leTHWX H30TODaX TOpH.II 

H ypaua. 

CoawecTHO c COTPY.AHHKaMH JIB T A npo

;J.OJI)I(anacL pa3pa6oTxa nporpaMM .AJI.II 3BM 

DO TeopeTB'IeCKOR JI,AepHOR liiR3HKe. ~WJIB 
C03,AaHW nporpaMMW ;J.JIJI paC'IeTa DJIOTHOC

TH clilepH'IeCKHX H ,AelilopMRpOBaHHWX JI,Aep 

B paMKaX DOJIYMHKpOCKODH'IeCKOrO DO,AXO· 

,Aa. flpB pac'leTaX DJIOTHOCTH ,AelllopMRpO

BaHHWX JI;J.ep Y'IHTbiBaiOTCJI poTanaoHHwe 

cTeneHH cso6o;J.w. CocTaaneHa nporpaMMa 

;J.JlJI paC'IeTa B paMKaX MO.AHiiiB:QHpOBaHHOR 

3KCRTOHHOR MO,AeJIH3HepreTR'IeCKHXCDeKT

poB 'laCTBU, HCDy~eHHWX BWCOKOB03-

6y)I(;J.eHHbiM JI.APOM. Bcero co3;J.aHo DJITL 

nporpaMM. 

CTpyKTypa JI)Wa 

H Jl,ll;epHbie peaKI.I,HH 

npH HH3KHX 3HeprHJIX 

• 3aaepweua pa3pa6oTKa Hea;J.&a6aTR'Ie

cxoii MO,AeJIH C DpOMelKyTO'IHOR CBJI3biD ,AJIJI 

ODRCaHBJI Bpa~aTeJibHWX COCTOJIHHR B He

'leTHWX aTOMHWX JI,Apax. flpH HCDOJib30Ba

HHH He60JibWOrO 'IHCJia lileHOMeHOJIOrB'Ie

CKHX napaMeTpOB MO,AeJib D03BOJIJieT DOJiy· 

'IHTb e,AHHOe ODRCaHHe BCeX Ha6JIIO,AaeMWX 

Ha ODWTe xapaKTepHCTHK poTa:QBOHHWX 

ypoBHeii, npocne;J.HTL Hx H3MeHeH&e c poe

TOM yrJIOBOrO MOMeHTa R ycTaHOBHTb rpa

HB:Qhl DpRMeHHMOCTR a;J,Ra6aTH'IeCKOrO np&-

6JIHlKeHHJI. 

flpe,AJIOlKeH KBaHTOBOMeXaHH'IeCKRR 

MeTO,A DOCTpOeHHJI 3clxlleKTBBHWX MelKHyK-



nOHHLIX B3aBMO,neiiCTBBB B Jl,npax, 6a3Bpyro
~XCJI Ha npBH~Bne BHBapBaHTBOCTB ra
MBnLTOHBaHa OTHOCBTenLBO npeo6pa30Ba
HBB rpynnLI CBMMeTpBB. TaKae B3aBMo
,neiicTBBJI, cornaCOBaHBble C ciK>pMOB CTaTB· 
qecKoro Jl,nepHoro nons, acnonL3oBaHLI AJIJI 
BCCne,noBaHBJI CBOBCTB 1+-so36y»meHBB B 
HeccllepB'IeCKBX Jl,npax B BX ponB B ciK>PMBpo: 
BaHBB B30CKanRpHoro KBa,npynonLaoro pe-
30HaHca, a TaK*e .nBHaMB'IeCKBX 3apJI,nOB 
AJIJI E2 -nepexo,nos B He'leTHLIX Jl,npax. 

Pa3pa6oTaHa npo~e,nypa BLI'IBcneHBJI 
ycpe,nHeHHLIX MOMeHTOB BHep~BB Jl~ep. Ilo
Ka3aHo, 'ITO MeTo,n ,naeT ycToii'IBBLie pe-
3ynLTaTLI B 003BOnJieT BCDOnL30BaTL pa3· 
nB'IHLie MO,nenB KaK AJIJI BLI'IBCneHBJI cpe,n
HHX MOMeHTOB BHep~B, TaK B OTKnOHeHBH 
OT HBX. 

Pa3BBT MeTo,n BLI'IBcneHBJI ciK>PMLI spa
maJO~XCJI •.nep, KOTop~a~:ii acnonL3osaa .n.n• 
B3y'leHBJI cllopMLI nerKBX B30Tonos PTYTB. 
06'LJICHeHLI Ha6nro,naeMble aHOManBB cpe
,nHeKBa,npaTB'IHLIX pa,nayCOB B He'leTHLIX 

B30TOOaX B 3HeprBB poTa~BOHHLIX KaCKa,nOB 
E2 -nepexo,nos B 'leTHLIX B30Tonax. 

Ha OCHOBe HOBOrO MeTO,na Bbl,neneHBJI 
ABB>KeHBJI ~eHTpa TJI)I(eCTB KnacTepOB npo
se,neHLI paC'IeTLI a6COniOTHLIX WBpBH a -
pacna.na AJIJI ccllepaqecKax JI,nep. IloKa3aao, 
'ITO MeTOA D03BOnJieT Ka'leCTBeHHO ynyq
WBTL cornacae Teopaa c 3KcnepaMeHTOM. 

Hccne,nosaHLI Hea,naa6aTa'lecKae 3cll-
clleKTLI BpameHBJI B 'leTHO·'IeTHLIX JI,npax 

Ha OCHOBe MBKpOCKODB'IeCKOB KBaHTOBOH 
Teopaa. IIpoaHanB3Bposaao B3Meaeaae na
paMeTpos cllopMLI B napHLIX B3aBMO,neBCT • 
saii B pe,nKo3eMenLHLIX R,npax a ,naaa BHTep
DpeTa~BJI "cTpaHHLIX" B3MeHeHBH napaMeT
pOB cllopMLI, He 06'L.IICHBMLIX Ha OCHOBe CO· 
o6pa>KeHaii· o ,neiicTBBB ~eHTpo6e)I(HLIX can. 
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3aKOH'IeHLI aHanB3 poTa~BOHHLIX CDeKTpOB 

B pa MKax clleHoMeaonoraqecKoro Do,nxo,na, 
a Ta K>Ke accne,noBaHBe cDeKTpos He'leTHLIX 
•.nep s MBKpocKonaqecKoii uo.nena. ITpe,n
no)l(eHa cllB3B'IeCKaJI DapaMeTpB3a~BJI uaT
PB'IHLIX 3neMeHTOB MynLTanonLHLIX oDepa
Topos Me »my COCTOJIHBJIMB C 6onLWBMB yr
nOBLIM~ MOMeHTaMB. 

ITpa paccMoTpeaaB yDpyroro a aeynpy
roro pacceJIHBJI 3neKTpoaos aa R,npax 61a1no 
ycTaHOBneHO, 'ITO He BCe 4N - Jl,npa KnacTe
pB30BaHLI B OCHOBHOM COCTOJIHBB, O,nHaKO 
Do Mepe pocTa so36~,neaaJI ax KnacTepa-
3a~JI ycanasaeTCJI. ITocTpoeaa Mo,nenL AJIJI 
COBMeCTHOrO ODBCaHBJI pacceJIHBJI3neKTpO
HOB B anLclla- 'laCTB~ BLICOKBX 3HeprBH 
cnO)I(HLIMB R,npaMB, a Donyqeao y,nosneTBO
pBTen LHOe ODBCaHBe 3KCDepBMeHTanLHLIX 
,naHHLIX. Hccne,nosaabl aea,naa6aTB'IeCKBe 
3cllclleKTLI B KynoHOBCKOM yopyroM pacceJIHBB 
cno)I(HLIX •.nep. IToKa3aao, 'ITO npa c6nB)I(e

HBB Jl,nep ,no paCCTOJIHBB DOpJI,nKa BnB MeHL· 
WBX BX pa,nayCOB yqeT BHyTpeHHBX KOnneK· 
TBBHLIX B036y»meHB:ii Jl,nep DpBBOABT K pe3-
KOMY B03paCTaHBIO DpBBe,neHHOB MaCCLI. 
)];aHa HOBaJI ciK>pMynBpOBKa o6paTHOH 3a,na'IB 
pacCeJIHBJI·BOCCTaHOBneHBJI DOTeH~Bana 

B3aBMO,neiiCTBBJI DO DOnO)I(eHBIO pe30HaHCOB 
B BX WBpBH. Ee KOHKpeTHaJI pa3pa60TKa c,ne-

naHa .nn• pacceJIHBJI, coDposo)l(,naJOmerocJI 
B036y »meHBeM KOnneKTBBHLIX COCTOJIHBB B 
MBIIIeHB, B ,nnJI Cny'laJI B3aBMO,neBCTBBJI, 
3aBBCJimero OT CKOpOCTB. ITpose,neHLI TO'I· 
Hble BLI'IBCneHBJI ABYX'IaCTB'IHLIX Jl,nepHLIX 
BOnHOBLIX cllYHK~B:ii B C BX DOMOmLIO BLI'IBC
neHLI ce'leHBJI pea~ai ,nsyxayKnOHHLIX De
pe,na'l . 0Ka3anOCL, 'ITO BCDOnL30BaHBe 3TBX 
DpaBBnLHLIX cllYHK~BB R,npa pe3KO ysenB'IB· 
saeT 3Ha'leHae a6conJOTHLIX ce'leHaii nepe
,naq B 3Ha'IBTenLHO C6nB)I(aeT BX C 3KCnepa
MeHTanLHLIMB 3Ha'leHBJIMB. ITpose,neH y'leT 
Heynpyrax 3cllclleKTOB Ha OCHOBe MeTO,na 
CBnLHOB CBJI3B KaHanOB B pea~BJIX DO,n-
6apLepHOB nepe,naqa HyKnoHa Ha Jl,npe ypa
Ha. 3 TO D03BOnBnO nony'IBTL a6COniOTHLie 



IioAzapcKOMY •eopeiiiUKY C.Maepooueey npucyJKoeHa y'leHa.ll c•enellb 
KQHOUOa•a ;u3UKO- Ma•eMa.U'l€CKUX HayK. 

Hay'lHbiM pyKoeoou•eAeM ezo pa6o•br 61>1A B.F.KaowweecKuil. 



Co•pyOHUKU Aa6opa•opuu •en~~o no30pa6UAU 6be HaMcKozo y'leHozo 
,4ao BoHZ ,4b1Ka c ycnewHoii 3QJI#U1IIOU OOK1110pCKOii ouccep•aijUU. 

KoJIJieKTHB yqeHbiX Jla6opaTopHH TeopeTHqecKoii ciJH JHKH HrpaeT 6onL
WYJO ponb B fiO.D,I'OTOBKe HayqHLIX Ka.D,pOB BbiCOK OH KBanHciJHKaiJ,BB. 

qexocAo6af4KUii f/Ju3UK C.,4y6HU'IKa,y'lacm-
6YIOU#UU 6 pa6omax no meopuu 3AeMeHmap
HbiX 'lacmuf4. Heoa6HO oH cma11 KaHouoamoM 
r/JU3UKO- Ma1/leMa1/IU'IeCKUX HayK. 

Acnupa Hlll Capalllo6cKozo YHU6epcumema 
B.r. M aAbllllKUH pa6olllaA 6 Aa6opa111opuu noo 
PYK06 00C11160M r.B.Et/JUM06a . Ha OCH06QHUU 
pe3yAb•a•o6 c6oux pa6o• oH 3QJI#U111UA KaH
ouoa CKYIO OUCCep111aijUIO . . 
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3HaqeHBJI B3MepeHHbiX ceqeHBH B peaKUBJIX 

nepe,ZJ;aqu HYKJIOHa. 

PeaK~HH npH BWCOKHX 3HeprH»X 

H CTpyKTypa »Apa 

Hccne.ZJ;oaaHLI npoueccbl .ZJ;eneHB.II aT o M

HLIX JI.ZJ;ep a.ZJ;pOHaMB B JierKBMB .II.ZJ;pa MB 

BLICOKOH 3HeprBB. JioKa3aHO, qTO KaCKa,ZJ;· 

uo-ucnapBTeJibHa.ll MO.ZJ;eJib .R.ZJ;epHLIX peaK

uuii B coqeTaHBB C npe,ZJ;Jio:>KeHHLIM clleHOM e

uonoruqecKBM cnoco6oM onucaHB.II 6apbe

poa .ZJ;eneHBJI npaBBJibHO nepe.ZJ;aeT noae,ZJ;eHBe 

OCHOBHLIX xapaKTepBCTBK peaKUBB, a .ZJ;JIJI 

MHOrBX BeJIBqBH .ZJ;aeT KOJIBqeCTBeHHOe co

rnaCBe C OULITOM. 3TO, B qaCTHOCTB, ce

qeHBe ,ZJ;eJieHBJI, MHO~eCTBeHHOCTb conpo

BO~aiOUUIX qacTBU, BLIXO.ZJ;LI B30TOUOB .ZJ;JIJI 

KOHKYPBPYIOIUero npouecca paciUenneHB.II 

.II.ZJ;pa. )J,JIJI BTOpOH - BCnapBTeJibHOH - CTa

.ZJ;BB peaKUBB ~pe,ZJ;JIO~eHa MOABcllBUBPOBaH· 

Ha.ll MO,ZJ;eJib 3KCBTOHHOrO B036y~eHBJI B 

npe.ZJ;paauoaecuoro ucnycKaHB.II qacTBU JI.ZJ;· 

pOM. B OCHOBe MO,ZJ;eJIB Jie~T paCCMOTpe

BBe npouecca YCTaHOBJieHBJI CTaTBCTBqe

CKOrO paBHOBeCBJI B .II.ZJ;pe KaK cnyqaiiHOrO 

MapKoBcKoro npouecca. Ha ee ocuoae BLI

nonueu p.II.ZJ; pacqeToB ucnapBTenbHLIX 

cneKTpOB B peaKUBJIX C HeiiTpOBaMB, q To 

npBBeJIO K 3aKJIIOqeHBIO 0 CYJUeCTBeHHOH p o

JIB 3cllclleKTOB npe.ZJ;paauoaecuoro ucnycKaHB.II 

qacTBU. )J,JIJI HeHTPOHHLIX cneKTPOB, non y

qeHHbiX B3 clloTO.II.ZJ;epHLIX peaKUBH B peaKUBH 

norJIOIUeHBJI OCTaHOBBBWBXCJI MIO· Me30H OB 

.II.ZJ;paMB, noKa3aHo, qTo qpe3Bblqaiiuo aa~o 

yqBTLIBaTb KOJIJieKTBBHLIH xapaKTep c o

CTOJIHBH rBraHTCKOrO .ZJ;BUOJibHOrO pe30Ha H

ca. 

P accMa TPBBa.RBCb 

npoueccbl a p e aKUB.IIx 

MHO~eCTBeHHble 

B3aBMO,ZJ;eHCTB BJI 

a,ZJ;pOHOB C .II.ZJ;paMB, Ha6JIIO.ZJ;aeMLie B JIB3 

B .ZJ;pyrBX UeHTpax. 06paJUeHO BHBMaHBe 

Ha Ba:lKBOCTb yqeTa HHcllopMaUBB 0 UOBe,ZJ;e

HBB B JI,ZJ;pe a,ZJ;pOHHLIX KJiaCTepOB, po~eu

HLIX BO BHYTPB.II.ZJ;epHLIX CTOJIKHOBeHBJIX. 

0,ZJ;HBM B3 OCHOBHLIX HanpaBJieHBH 6LIJIO 

BJyqeuue npoueccoa cna6Lix B3aBMO.ZJ;eiicT

auii MIOOHOB B HeHTpBHO C JierKBMB .II.ZJ;paMB. 

TaK, OTKl)LITBe HeHTpaJibHLIX TOKOB UOCTa· 

auno aonpoc o6 ux CTPYKType, a napuuanb

Hble nepexo.ZJ;LI B nerKBX .II.ZJ;pax MoryT cny

~Tb XOPOWBM cneKTpOM COOTBeTCTBYJOUUIX 

aMUJIBTy,ZJ;. JipoBe,ZJ;eHHLIH aHaJIB3 U03BOJIBJI 

yKa3aTb Ha p.II.ZJ; TaKBX nepeXO.ZJ;qB, KOTOpble 

MOryT peWBTb BOllpOC 0 CTPYKType TOKa. 

B cooTaeTCTBBB c 3TBM pa3pa6oTaua npo

rpaMMa /coaMeCTHO c H.HH B Hc;I»B3/ 3Kc

nepuMeHTaJibHLIX BCCJie,ZJ;OBaHBH Ha YCKOpB· 

Tene Tuna "Me3oHHaB clla6pBKa". TeopeTu

qecKuii auanu3 npoueccoa nornoiUeHB.II MIOO

HOB ,ZJ;eHTpOBOM UOKa3aJI, qTo npe.ZJ;CTaBJI.IIeT 

BHTepec BCUOJib30BaHBe TaKOI peaKUBB .ZJ;JIJI 

HelaBBCBMoro onpe.ZJ;eneHB.II ueiiTpou-uei

Tpouuoii .ZJ;JIBHLI pacce.RHB.II. lioJibWBM npeu

MYJUeCTBOM yKa3aHHOH peaKUBB JIBJIJieTCJI 

OTCYTCTBBe TpeTbeH,CBJibBO B3aBMO,ZJ;eHCT· 

BYIOJUeH qacTBULI, qTo U03BOJIJieT BHTepnpe

TBpOBaTb 3KCnepBMeHTaJibHble pe3yJibTaTLI 

C 60JibWOH TOqHOCTbiO. 

Bonpocw TeopHH TBepAoro Tena 

H KOHAeHCHpOBaHHOrO COCTO»HH» 

B paMKax o6IUeii nporpaMMLI B3yqeHB.II 

CBOHCTB aurapMOHBqecKBX KpBCTaJIJIOB pac

CMOTpeHLI CTpyKTypHble clla30Bble nepexo

.ZJ;W, B qaCTHOCTB, clla30Bble nepeXO.ZJ;LI B 

cerHeT03JieKTPBKax. 

Ilpoae.ZJ;eHLI uccne.ZJ;oBaHB.II no onpe.ZJ;ene

HBIO CO,ZJ;ep~aHBJI 6o3e·KOB,ZJ;eHCaTa B~B,ZJ;· 

KOM reJIBB II . IloKa3auo, qTo TeopeTuqe-



cKaJI MO,I\enb )I(H,I\Koro reJIHJI ,1\aeT npoueHT

HOC CO,I\Cp~aHHC KOH,I\CHCaTa, paBHOC 3 ± 
± 1,3 npH TeMnepaType 1,2 °K. 

H3y'leHa .I\HcllpaKUHJI Me,I\neHHLIX 3nCKT

pOHOB npH HanH'IHH DOBCpXHOCTHLIX npHMC • 

ceii c y'leTOM BKna,I\a noBepxHOCTHLIX nna3-

MOHOB. IJpOBC,I\CH paC'ICT 3nCKTpOHHOrO 

cneKTpa B naHTaHH,I\ax. 3Ta pa6oTa noJB~-
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JIHna pacWHcl>poBaTb 3KCnepHMCHTanbHLIC 

,1\aHHLie no pacce.IIHHIO HeiiTpOHOB B pe.I\K0-

3eMe nLHLIX COC,I\HHCHHJIX. 

HOBLIC B03M0)1(110CTH DO,I\XO,I\a K MO,I\Cnb· 

HLIM CHCTCMaM, npe,I\nO~CHHOrO B HHCTHTY • 

Te p aHee, 6LinH H3Y'JCHLI H HCDOnb30BaHLI 

B T COpHH na3epoB·Ma3epOB H B TCOpHH 

cl>aJ o Bpro nepexo,I\a MeTann-,I\H3neKTpHK. 
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Jia6opaTopH.H 
BbiCOKHX 

(,) 

3HeprHH 

: 

B na6opaTopHH aenHCL Hay•IHLle Beene

)J;OBaHHJi no cllH3HKe 3lleMeHTapHLIX 'laCTH:U, 

B o6naCTH pen.IITHBHCTCKOB .li,nepHOB cllH3HKH, 

pa60TLI no C03)J;aHHID HOBLIX npH60pOB )J;n.li 

npoae,neHHJi cllH3H'IeCKHX 3KCnepHMeHTOB, no 

pa3pa60TKe H COBepWeHCTBOBaHmo MeTo

)J;OB npoae,neHH.Ii 3KcnepHMeHTOB, no coaep

WeHCTBOBaHHID OCHOBHOB yCKOpHTenLHOB 

6a3Ll na6opaTOpHH - CHHXpOclla30TpOHa, no 

paCWHpeHHIO B03M0)1(110CTeB CHHXpOclla3o 

TpOHa )J;n.li nOCTaHOBKH HOBLIX 3KCnepHMeH

TOB. Ba)I(HaJi qacTL Hay'IHOB nporpaMMLl 

na6opaTOpHH 6Llna CBJi3aHa C 3KCnepHMeH

TaMH Ha CepnyxoBCKOM ycKopHTene 

70 T3B H Ha ycKopHTene 400 T3B B .6a

TaBHH • 

.6onLWaJi 'laCTL HCCne,noBaHHH npOBO,nH

nacL Ha OCHOBe WHpOKOI'O Me:>K,nyHapo,nHOI'O 

COTpy,nHH'IeCTBa C na6opaTOpH.IiMH H HH

CTHTyTaMH cTpaH·yqacTHH:U OHJIH . 

Hayt~Ho
Hcc~eAOBaTe~hCKHe 

pa6oThi 
0oBeAeHHe 

aMllRHTYA pacceHHHH 

B 3aBHCHMOCTH 

OT 3HeprHH B3aHMOAeMCTBYJO~X '43C~ 

1. 3a8epweHa o6pa6o111Ka U3MepeHuu 8 
3KcnepuMeH111e no u3y~eHu~ ynpyzozo pp
pacceJIHUJI 8 UH111ep8aAe 3Hepzuu 0111 9 oo 
400 T3B, npoae,neHHoro B paMKax coaeT

cKo-aMepHKaHCKoro cornaweHH.Ii Ha ycKo

PHTene 400 T3B /.6aTaBH.Ii/. B onhlTe 

HCnOnL30BanaCL ra30BaJi CTpyBHaJi BO,no

pO,nHaJi MHWeHL C pel'HCTpa:UHeB npOTOHOB 

OT,na'IH C nOMOIULIO n03H:UHOHHLIX nonynpo

BO)J;HHKOBLIX ,neTeKTOpOB. 

,D;n.11 .nHcllpaK:UHOHHoro ynpyroro p p- pac -



CeJIHBJI BDepe~ B3MepeH HaKJIOH 0 ( S) B 
~ana3oHe nepe~aHHbiX BMDYJILCOB · t · 

= o,oos~ 0,09 F3~06uap}')KeH I puc. 1/ 
pOCT HaKJIOHa b( S) B 3aBBCBMOCTB OT S • 

B HHTepsane s = 100 ~ 750 F3B 2 3uaqe
HBJI BeJIB'iBH HaKJIOHa b(s) ODBCaHbl 3aBB
CBMOCTLIO b(s) ~ b0 j 2a ' fns, r~e bu = 
= 8,23±0,27 B (/ , 0,278±0,024 F3B- 2. 

7 

• 
1. HaKAOH ou{/jpaKijUOHHozo 
nepeoaHHozo uMnyAbca I t / 
3Q6UCUMOCJIU 0111 K6a0palla 
6 C.ij.M. 

nuKa h(s) OA..R 
0,12 F3B2 6 

noAHoii :mepzuu 

0THOWeHBe u p p peaJILHOH 'iaCTH aM-
DJIBTY~bl ynpyroro pp -pacceHHHJI. snepe.n 
K MHBMOB qacTB, B3Mepeuuoe B o6nacTH 
3HeprBH E = 50 ~ 400 F3B, cocTaBJIJieT 
/puc. 2/ 

• -[71} 
x-[13] 

A-[4} 

. 7 0~~3- c_Z'x103' 
EJtAsPB 

33 

a pp = -0,157±0,012 npBE =51,5 F3BB 

a vt• - +0,039±0,012 npB E = 393 F3B. 

Ben.H'iBHa a pp = 0 npB 3Ha'ieHBB E = 
= 280±60 F3B. Ilocne yKa3aHBii, nony
'ieHHbiX B 3KCnepBMeHTe Ha BCTpe'iHbiX 
ny'iKax U.EPHa, snepBble ua~e)I(HO ycTa-

. HOlmeR 31CCDepBMeHTaJibHbiB ci>aKT, 'iTO a pp 

DpB BbiCOKBX 3HeprBJIX MeHJieT 3HaK C OT
pBUaTeJILHoro Ha nono:lKBTeJILHbiB. 

B BHTepsane 9-400 F3B Bbl'iBCJieHo 
ceqeuBe ynpyroro npoTou- npoTOHHoro pac
ceHHBH. B o6nacTH 3Hepruii 6onLwe 
100 F 3B ua6JIJO,naeTcH poeT ceqeuBJI yn-
pyroro npoTou-npoTOHHoro pacceJIHBJI 
I puc. 3/ . 

11HTepeCHOH oco6eHHOCTbiO DOBe~eHBH 
ynpyror o Ce'ieHBH HBJIJieTCJI npaKTB'ieCKOe 
DOCTOJI CTBO OTHOWeHBJI ynpyroro ceqe
HBJI K OJIHOMY a" l / a tot npB 3HeprBJIX 
CBblwe 100 F3B. 

B pose,lleHHB 3KcnepBMeHTa B o6pa-
6oTKe H3MepeHHH yqacTBOBaJIH ~H3HKH 

011.»11, <I>HY JI /6aTaBHJI/, PoK~eJIJiepos
cKoro y u- Ta /HLJO- HopK/, PoqecTepcKo
ro yu- Ta /Pol.fecTep/. 

2. J13y~eHO OUfPpaKijUOHHOe ynpyzoe pd
pacce..R Hue 6 o6Aacmu uMnyAbC06 50-
385 F :J B/ c c noMOlULIO raJosoii cTpyiiuoii 
,lle HTe pn eBOH MHWeHH H Ha6opa DOJIYDPOBO,ll
HHKOBbiX ,!leT eKTOpOB Ha YCKOpHTeJie Y- 400 

2 . OmH oweHue peaAbHOU u MHUMOii ~ac
meii aM nAUIIIYObl ynpyzozo pp- pacce..RHU..R 6ne
peo npu t 0 6 3a6ucuMoc•u o• 3Hepzuu. Kpu-
6ble 6i.r ~ucAeHbl no oucnepcuoHHbiM coo•
HoweHU..RM c 6apuaHmaMu: I- 6eAU'IUHbl noA
HbiX ce ~eHuii a, ( pp) u a, (p p) pac11y11, KaK 
0,49 l' n2 ( S ' 122) ooE"' , II- noAHOe ce~e
Hue ,, , (pp)npU3HepzuuE 120F3B..R e/uem
c..R KOH CJIQH11fOU, paeHOU 38 M6H, IJJ - nOAHOe 
ce~eHue ,, t \ pp) npu 3Hepzuu E 2000 r3B 
CllfQH06UJI C..R nOCIIIO..RHHbiM, pa6HbiM 44,2 M6H . 
Bo ec ex 111pex eapuaHIIax npeonoAazaemc..R, 
~111_90 , 6 ~ t(pp) Cllp€MUJIC..R K "

1 
( pp) KQK 
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/:SaTaBB.R/ COBeTCI<o·auepBI<aHCI<Oi r pyn· 
noi. 

i 
Q; 

10 

11 

9 

7 

5 

Pi 
~ H 
Hr 

+u~. .. ,4' '1 ~ I 

10 100 

t t 

1000 P(rt i,IC) 

3. 3Hepze•u-.ecKaJI 3aeucuMoc•• ce-.eHUJI 
ynpyzozo npo•oH- npo•oHHozo pacce.JIHUJI. 

11.25 

~ 
~ 

0.20 

0.15 

fH 
f H 
f!\1 . ·_, 

'!l.. ,_ _ ._,.,...- ' 
{"' !=l~ Tr1=r _,_~~0 , 

', ---' .......... ________ -

0.10 10 100 1000 P(Gevjc) 

4. 3Hepze•u-.ecKaJI 3aeucuMoc•• o•Howe
HUJI Ce'4eHUU aelfo / atot C>11.11 pp-630UMO· 
C>euc•eu.11. 

B BHTepBaJJe nepe~aHHLIX BMDym,COB 
It/= 0,05+0,12 F3B2~clMilepeH.IlBaJIJ.Hoe 
ce'leHBe ynpyroro pd -pacce.RHB.R 41BTB
posanocJ. 41YHI<URei 

.sk.. - exp ( b t + c t 2 ) . 
dt 

Onpe~eneuo 

b(s)= /35,7±1,1/ + /0,73±0,17/ fns 
a BenB'IBHa C 6panaCJ. DOCTO.RHHOi, pas· 
HOB c = 0,06 F3B - 4 • 

B nony'leHBB 3I<cnepBMeHTanJ.HLIX ~aH
HLIX yqacTBOBaJIB coTpy~HBI<B OHJIH, ~HYJI 
/:SaTaBB.R/, Poi<41enneposci<oro yu-Ta 
/HJ.IO·Ropi</ B Po'lecTepci<oro yH·Ta /Po
'lecTep/. 

3. 3aeepweHa o6pa6o•Ka pe3y.11••a•oe 
3KcnepuMeH•a no u3y'4eHUIO ynpyzozo rr-p
pacce.IIHUJI npu uMny.IIJ.cax nuoHoe 40 u 

~.mb/(GeV/c)' 

to' ~ \ 1t-· p-1t- •P 

~~-
~ -~ 

a) 

10
1 

.01 .02 

to' b) 1t- . p-lt-. p 

pc = 50 GeV 

\ I j .t I I + ~c'-t-,-l.LL,... c. I ' I I • • 

10
1 

.01 .02 .03 

- t ,(GeV /c)' 

5. )lu~epeH~Ua.IIJ.Hwe ce-.eHUJI ynpyzozo 
rr-p-pacce.JIHUJI npu 3Hepzu.Jix 40 u 50 F3B. 



SO F3B/c ua Ma.Jlhle yrJILI ua Cepnyxos
CKOM YCKOpHTene C DOMO~L~ MarHHTHOrO 
acxposoro cnexTpoMeTpa. Ilo 5000 co6LI
THJIM ynpyroro 11-p -pacceJIHBJI npa 
40 F3B/c a 8000 co6LITBJIM npa 50 F3B/c 
onpe~eneuLI ~a~epeuuaanLHLie ceqeuaJI 
d a I d t B 3aBBCBMOCTB OT nepe~auuoro 
BMnynLca /puc. 5/. 

~nJI BenaqBHLI OTHOWeHBJI peanLHOB. 
qacTa aMnnBTY~LI ynpyroro pacceJIHBJI sne
pe~ K MHBMOii qacTB nonyqeuo 3uaqeuae: 

a11 p = -0,074±0,033 npa 40 F3B/c B 
a11 p = - 0,006±0,026 npa 50 F3B/c. 

Pa6oTa npose~eua coTpy~HBKaMB 

OHJIH, H~B3 /Cepnyxos/ a Kana<llopuaii
cxoro yuasepcaTeTa. 

4. Ha'la•o u3y'leHue npofleccoe ynpy
zozo dd-pacceJIHWI ua cBHxpo<lla3oTpoue 
B BHTepsane 3Hepraii 6-10 T3B C DOMO~L~ 
CDeKTpOMeTpa qaCTBU OT~aqa . lJpBHUBD 
~eBCTBBJI YCTaHOBKB COCTOBT B pean&3a-

0 fO 20 

... ·. 

30 £-t.E 
1'138 

6. ,4eyxMepHwii cneK•P 'lac•ufl o•oo'lu, no
Ay'leHHWii npu U3y'leHuu ynpyzozo cJcJ - pac
ceJIHUJI. 

.. 35 

usa pe)I(HMa MHoroxpaTHoro npoxo)K~eHBJI 
BHyTpeuuero nyqxa JI~ep cauxpo<lla3oTpoua 
qepe 3 TOHK~ MBWeHL npB O~HOBpeMeHHOB 
peracTpauaa yrna BLineTa a 3Hepraa qacTBU 
OT~aqa. qaCTL ~eTeKTOpOB qacTBU OT~aqa 
MO)KeT YCTaHaBnBBaTLCJI HeDO~BB)KHO, a 
qacTL nepe~saraeTcJI B ~aana3oHe yrnos 
OT 75 ~o 91,5°no OTHoweH~ K uanpasne
HH~ nyqxa. Pa6oTa se~eTCJI ua nBHHB 
C 3BM . Ilpe~yCMOTpeH pe)KHM ~BYXMepuoro 
auana3a cnexTpos qacTBU OT~aqa ~JI o6ec
neqenaJI B~eHTB<ilBKaUBB qaCTBU OT~aqa 

/puc . 6/. 
B o6nacTB nepe~~HHLIX BMnynLcos I t I = 

= 0,0 08 .;. 0,15 F3B accne~osanocL ynpy
roe dd-pacceJIHBe npa 3Hepraa ~eiiTpo
uos OT 6 ~o 10 F3B. IIonyqeuLI npe~sapa
TenLHLie ~aHHLie o ~a~epeuuaanLHOM ce
qeuau ynpyroro dd-pacceJIHBJI. 

B npose~euaa 3KcnepaMeHTa yqacTsy
~T coTpy~uaxa OHJIH a HJIH /Bapwasa/. 

MexaHH3M 

po.>K,D;eHHl! H pacna,na qacTHQ H pe30HaHCOB. 

llOHCK HOBbiX pe30HaHCOB 

1. IlpoeeoeHa o6pa6o•Ka U3MepeHuii 
Heynpyzozo pd-e3auMooeiic•euJI B o6na
CTB 3Hepraii E =50 .;. 400 F3B ua yc:Kopa
Tene Y-400 /liaTaBBJI/ c noMo~L~ ra3o
Boi cTpyiuoi ~eiTepaesoi MBWeHB a ua-
6opa t:. E , E -c3~saqei nonynposo~uaxo
BLIX ~eTeKTOpOB. 

pa B3yqeuaa peaxuaa p d .... N * d yc
TaHo neuo, qTo npa 3HepraJix 180 a 
270 F 3B ceqeuae ~<llpaxuaouuoro B036y)K
~eu:il N* B o6naCTB Ma.JlhiX Mace N* He 
3aBBCBT OT 3uepraa I puc. 7/. 

3yqeuo nose~euae ausapaaHTHoro ce
qeuaJI ~<llpaxuaouuoii ~c couaauaa ua ~eiiT
poue B peaxuaa p d .... X d B o6nacTB 3Hep-
raii E = 50 4000 F3B ~nJI BHTep-
sana nepe~aHHLIX BMDynLCOB/t / = 
= 0 ,03.;. 0,12 F3B 2 . 06uapy)Keuo, qTo B 
cnexTpe Man~>~x Mace ~OMBHBpyeT Maxca-
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-t d6 MJ'If 

~ dMJ r.&~ '~ i? 
::J ~ -~! 
.I -i 

I 

1.5 

o 1BO r~&fc 
• 2. 70 r~6/c. 

T 

2.0 
I I ..,... 

2.5 3.0 
Mx2 Jn,6 /c~-/· 

7. 3Hepze•u'lecKaJI 3a6ucuMoc•t. ce'leHUJI 
6036yJICOeHUJI N* 6 peaK~uu p cJ .. N*cJ. 

5 

N 4 
I 

) 3 

N ,_ 
~ 2 

~ 
.il 
E 1 

0.03< It I <0.04 (GeV/cl
2 

~~!. 
I d

2
CT I d

2
CT --- ~(pd-xd) -- (pp - xpl 

Fd ( t ) dm, dt dm~dt 

~ 
~i 

2 

o 50 GeV/c 1• 175 GeV/c 
0 150 • 260 

0 385 • 400 

0 

' 8 0 l 8 8 
0 0 0 
D o 

0 
0 & ~-8 
0 

3 4 

m, 2 - (GeV/ c2 l 2 

5 

8. Ce'leHue o6pa3o6aHUJI M2 
( x) 6 peaK~uu 

p cJ ... X cJ npu 6WCOKUX 3Hepzu.Rx. 

2 2 
MYM nps M (X) = 1,8 F3B /puc. 8/ , a 
t -JaBBCBMOCTb ceqeHBB npB ~BKCBpOBaH
HOM M2 (X) - xapaxTepsJyeTcJI 6wcTpw M 
yMeHbWeHBeM BeJIBqBHW HaKJIOHa b OT 

3HaqeHBJI 18 rJB-:nps M2 (X) > 6 F 3B 2 

/puc. 9/. 

7~ ~: tl 
~ ,0 1 I 

p+d- X+d 

o 150 GeV/c 

v 210 

"' 260 
0 385 

N>< 

E ~~ w ~ 5 

I 
t 

~ 

f f 

0 10 20 30 
2 2 2 

mx- (GeV/c ) 

I 

9. 3a6UCUMOC•t. HQKAOHQ OU(J{/JepeH~UQAb
HOZO ce'leHUJI o6pa3o6aHUJI X 6 peaK~uu 
p cJ ... X cJ npu 6WCOKUX 3Hepzu.Rx. 

B nonyqeHBB pelyJibTaToB s o6pa6oT
xe B3MepeHBB npBHBMaiOT yqacTBe ~B3BKB 
OHJIH, ci>HYJI /IiaTaBBJI/, Pox~eJIJiepos
cxoro yH-Ta /Hbro-Ropx/ B PoqecTepcxo
ro yH-Ta. 

2. llpoooAJICae•cJI uccAeoo6aHue Heyn
pyzux rr-p, rr-n U rr-c -630UMOOeilc•6uilnpu 
UMnyAt.ce 40 F3B/c c noMombro ~syxMeT
polioii nponaHOBOB ny3WpbKOBOB KaMepw, 
o6nyqeHHOB Ha ycxopBTene 70 F3B /Cep
nyxos/. CoTpy~HsqecTso na6opaTopsi An
Ma-ATbl, Iiy~anewTa, IiyxapecTa, Bapwa
sw, )l;y6Hw, Kpaxosa, Mocxsw, Cepnyxosa, 
Co~BB, TawxeHTa, YnaH- IiaTopa, XaHOJI, 
qaH~Brapa /H~BJI/ Ha CTaTBCTBKe 10500 
C06WTBR rr-p- B rr-n -s3aBMO~eBCTBBB, 
15000 raMMa-KBaHTOB B rrN -a3aBMO~ei
CTBBJIX B oxono 12 000!\-s K0 -qacTBU no
nyqsno cne~yromse pelyJibTaTbl: 

a/ 06Hapy:>KeH paHHBB CKeBJIBHr B 06-
JiaCTB ~parMeHTaUBB DBOHa ~JIJI peaKUBB 
rr- p ... rr+ . .. nps E ~5 F3B, ~JIJI xoTopo-

ro ~ocT a To quo ycJIOBBJI 3K30TBqHoCTB <t>par-

I 

~ 

m 

~ 



MeHTBPYIOUleB CBCTeMbl /B ,naHHOM cnyqae 
TT-TT-;. 

6/ B o6nacTB ~parMeHTa~BB HyKnoHa· 
MBWeHB nonyqeHO yKa3aHBe Ha paHHBB CKeii· 
nBHr TOnbKO npB ycnOBBB 3K30TBqHOCTB 
peaK~BB /11.n11 rr-n .. rr+ ... cKeiiJIBHr BMeeT· 
CB.j. 

B/ )1;n11 rr-N-pea~BH C po)KJI;eHBeM 2rr · 
Me30HOB 06Hap}')KeHbl 6nB3KBe KOppenB.~HB . 

2rr ·Me 30HOB c lJ.nBHoii KOppenB.~HB L = 2. 
r I 3HaqeHBe aensqBHbl KoppenB.~BOH • 

HOB ~YHK~BB 

d2a d a d a 
R ( YI, Y2 )=a I--·--.,,..---- 1 

in dy1 dy2 dy 1 dy2 

AnB. CBCTeMbl ( 17 + 17 -) npBMepHO B 2 pa3a 
6onLWe no cpaBHeHBIO C CBCTeMOB ( 77 + 77 +) 
BnB (77-1TJ. 

.nf 3HaqeHBe R ( 0,0) 11.n11 rr -p • B3aBMO • 
lJ.eiicTBBii npB BMnynLce 40 F3B/c B npe· 
11.enax ±10~ coana11.aeT c aHanorsqHoii ae· 
nsqsHoii R ( 0,0) 11.n11 p p - B3aBMOlJ.eiicTBBii 
npB 3Heprsn 200 B 1500 F3B. 

e/ OnpelJ.eneHbl ceqeHBB. lJ.B~paK~BOH • 
Horo npo~ecca 11-p--p ... ad= 2,32±0,12 M6H 
B MHO~eCTBeHHOCTb BTOpBqHbiX qaCTB~ 
< "+ ..J> = 3,8±0,2. 

CpaaHeHBe ceqeHHii ad npB BMnynL· 
cax 40 B 205 F3B/c /lJ.aHHble B3 liaTa· 
ass/ noKa3ano BX coanalJ.eHBe a npe11.enax 
OWB60K. 

~1 CpaaHeHBe HOpMBpoaaHHbiX cTpyK· 
TypHbiX ~YHK~BB lJ.nB. pea~BB 

rr-p-- y + . .. s rr -c --y + 
noKa3ano, qyo a o6nacTB ~parMeHTa~HB 
nHOHa OHB COBnalJ.aiOT B npe11.enax ±7~, 
a B o6naCTB ~parMeHTa~BB npOTOHa B B.lJ.pa 
yrnepo11.a pe3KO pa3nBqaroTCB., qyo coana· 
11.aeT C npelJ.CKa3aHBJIMB napTOHHOB MOlJ.e· 
nB. 

3/ llpOlJ.O~anOCb B3yqeHBe BHKni03BB· 
Hblx pacnpelJ.eneHBii A -.B K0 

• qacTB~. 
B/ llpB B3yqeHBB 3apB.lJ.OBOrO 06MeHa 

B rr-p ·B3aBMOlJ.eBCTBBJIX nonyqeHO, qyo cy· 
IJleCTBeHHYIO ponb BMeiOT npo~eCCbl He· 
,nB~paK~BOHHOrO TBna jannOTb 11.0 3HeprBB 
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400 F3B/, qyo cornacyeTCB. c npelJ.CKa3a· 
H.BJIMH MynLTBnepB~epsqeCKOB MOlJ.enB C 
KnaCTepaMB. 

3 . HccAeooeaHue rr- p • 830UMooeikllleuii 
npu uMnyAbce 5 F3B/c npoao,nBTCB. c no· 
MOIJlbiO OlJ.HOMeTpOBOB ~AKOBOll.OPOAHOB 
ny3blpbKOBOH KaMepbl, o6nyqeHHOB Ha CHH· 
xpo~a3oTpoHe OIUIH. 

llp oBelJ.eHO cpaaHeHBe pacqeTHbiX lJ.aH· 
HbiX no MOll.enB OPER c OlJ.HBM Ha6opoM 
napaMeTpOB B Oll.HBM ~OpM~KTOpOM C 3K· 
cnepBMeHTanLHbiMB lJ.aHHbiMB peaK~B 

rr-p -> prr+ IT -17- /cneKTpbl 3~eKTBBHbiX 

Mace , yrnoable pacnpelJ.eneHBJI B T .lJ../ a 
WBpOKOM BHTepaane 3HaqeHBB 3HeprBB OT 
2 11.0 205 F3B. llonyqeHo cornacse He xy~e 
20~ . 

3aaepweHo cpaaHeHBe 3KcnepBMeH • 
TanbHbiX lJ.aHHbiX 0 pea~BB 17 -p -+ n 17 + 17- C 
pacqeTaMB no MOlJ.enB OPER B nonyqeHo 
YlJ.OBn eTaopBTenLHOe cornacse. 06pa6oT· 
Ka p e3ynLTaToB aenacL ~B3BKaMB OHJIH a 
COTPYll.HBqecTae c ~B3HKaMB HT3~ /MocK· 
sa/ . 

4 . B3aUMOOeiic•eue oeiillp01106 c UM· 
nyAb COM 3,3 F3B c npolloHaMu B3yqanocL 
C n OMOUlbiO OlJ.HOMeTpOBOH ~lJ.KOBOlJ.O· 

polJ.HOii ny3blpLKoaoii KaMepbl, o6nyqeHHoii 
a ny qKe cenapspoaaHHbiX lJ.eiiTpOHOB Ha 
CBHxpo~30TpoHe OHJIH. 

H a craTHCTBKe 8380 co6biTBB 
yyoqHeHo ceqeHBe peaK~HB d p ... ppn a = 

= 37 ,2±1 ,4 M6H, a 11.n11 pea~BB c coxpa -
HeHBeM 3apB.lJ.OB y B3aBMOlJ.eBCTBYIOIJlBX 
qacTB~ a = 30,8±1,2 M6H. llonyqeHHoe 
.nscWlepeu~sanLHoe ceqeHBe d a 1 d t an· 
npOKCBMBpOBaHO ~YH~Beii C ~OpM~aKTO. 
poM AnL6epB, liepToqqu H liB.nKOBCKoro 
I AB I I puc. 10/. 

llpoae11.eH aHanB3 yrnoablx pacnpe11.e • 
neHBii cneKTaTopa. IlonyqeHo, qyo B o6na· 
CTB ManbiX BMnynLCOB cneKTaTOpOB /0 • 
40 M 3B/c/ 11.n11 onscaHBJI lJ.aHHbiX lJ.OCTa· 
ToqHo yqecTL TOnLKO nepayro nonrocHyro 
.nsarpaMMY. 

C11.enaua o~eHKa aepxHeii rpaHB~bl npu • 
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MCCB 6 6 - COCTO.JIHB.Jf B BOJDIOB}'IO IPYHKUHIO 
~eihpoua: -100 MK6H. 

Pa6oTa npoBo~HTC.Jf rpynnaMH IPH3HKOB 
OlUIH, TrY /T6HJIHCH/, HJIH /BapwaBa/, 
BapwaBcKoro yHHBepcuTeTa. 

100 

~ 

} .. 
~ 

! 
a!~ 

10 

·~~ 
~ 

-02 O.'t 

f: .16, f9 

t,= 6,1 19 

tp = 5,016 

ll, ~ 7, ~26 

lip ·~ 6,1,25 

rOVfl MO"'!'IITUPf IRANSFtll ( v..V/<) 1 

10. ,l(ut/JtPepeHfiUQAbHO€ 
peaKfiUU d !' _, p p n . 

cet.teHue da I d t 

5. B3aUMooeuc•eue aHIIunpomoHoe c 
UMnyAbCOM 22,4 F3B/c c npomoHaMu 
H3y'laeTC.Jf C llOMOIJ.{biO ~BYXMCTpOBOB )f(H~
KOBO~OpO~HOB ny 3bipbKOBOH KaMepbi "Jl10~
MHJia", 06JIY'ICHHOB llY'IKOM cenapupoBaH
HhiX aHTHnpoTOHOB ua ycKopuTeJie 70 F 3B 
/Hcl>B3, CepnyxoB/. 06J.e~uueuua11 rpynna 
10 Jia6opaTopuii:: ,[(y6Hhl, liyxapecTa, llpa
ru, Kowuue, XenbCHHKH, MocKBhl, T6unu
cu, AJJMa-ATbi ua cTaTHCTHKe 11558 c o-
6hiTHii: npOBena aHaJJH3 TOllOJIOrH'ICCKHX Ce
qeuuii: pp -B3aHMO~eii:cTBHii:. Pacc'IHTaua 
Cpe~H.Jf.Jf MHO)I(CCTBCHHOCTb 3ap.Jf)I(CHHhiX 
'laCTHU 

n+- = 4,69±0,05 H ee ~ucnepcu.Jf · 
D = 2,30±0,06. 

Hccne~oBaH paHHHii: KNO-cKeii:nuur 
HOpMHpOBaHHhiX TOllOJJOrH'ICCKHX CC'ICHBH. 
3a ro~ nonyqeuo 81 lllbiC. Ka~poB B ny'IKe 
aHTHnpoTOHOB c-""uMnyJJbCOM 22,4 F3B /c. 

6. H3yt.teHue e3auMooeucmeuu MOHo-
3Hepzemut.tecKux H€UIIIPOH06 C UMnyAbCQMU 
om 1 oo 5 F3B/c c npolloHaMu npoBO~HTC.Jf 
C llOMOIJ.{biO O~HOMCTpOBOB ~KOBO~opo~
HOH ny3hlpbKOBoii: KaMephl, o6nyqeuuoii: B 
ny'IKC HCBTpOHOB Ha CHHXpO<ila30TpOHe 
OHJIH. Ha CTaTHCTHKe -200 •b1c. 3Be3~ 
Onpe~eJJCHhl TOllOJJOrH'ICCKHe CC'ICHH.Jf np
B3aHM o~eii:cTBHii: I puc. 11/. 11Mny JJbCHhlii: 
CllCI<Tp HCHTPOHOB npH HMllYJibCC p = 
= 3,8 F3B/c npuBe~eH ua puc. 12. 

Pa6oTa Be~eTc.Jf IPH3HKaMH OHJIH H 
HAc!> /liyxapecT/ . 

I 

·- Clt,t 
•-61 

"- C5 3 
·-65 

40 ~- •• 

---.. 
""' E 
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30 f--

10 20 1-

10t-

• tf f 
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f 

i 

li 

I II 
1 2 ~ 

P., (r~8/c) 
0 

I I 

• • • 

-

f 

' f 

i 

i 
i 

• I • I 
• 

4 5 

11. TonoAozut.tecKue cet.teHUJI n p - e3auMo
oeuc•euJI 6 UH•epeaAe UMnyAbCOB o• 1 00 
5 F3B/c. 
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12. HMnyAr.cHwii cneK•P Heii•poHoe, naoaiO
JIIUX Ha OOHOMe•poeyiO JltUOK06000pOOHYIO 
ny3wpr.Koeyl0 KaMepy e OOHOM U3 ceaHcoe 
06Ayt~eHU.R. 

7. H3yt~aAc.R MexaHU3M o6pa3oeaHU.R 
A p- cuc•eMr.l c noMo~hiO nponaHoBoii ny-
3~PhKOBOii KaMep~, o6nyqeHHOH nyqKOM 
17--Me30HOB c HMnynhCOM 4 T3B/cu nyqKoM 
HeiiTpOHOB co cpe.IJ;HHM HMnynLCOM 7 T3B/c. 
~nB HMHTaUHH flHKa B CfleKTpe 3~eKTHB
H~X Mace /1. p -cucTeM~ npu 2058 M3B 
ucnonh30Banoch BblpaJKeHHe ceqeHHB A p -
pacceBHHB B npH6JIIDKeHHH 3~eKTHBHOrO 
pa.IJ;Hyca. fiHKH npH 3HaqeHHBX Mace 2127 
H 2251 M3B onuc~sanucb c noMomhro 
<}lopMyn .nnB ceqeHHB pe3oHaHcHoro /1. p
pacceBHHB B <}lopMe RpeiiTa-BHrHepa. no
nyqeHH~e pe3ynbTaT~ CBH,IJ;eTenhCTBYIOT B 
nonh3Y npe.nno:>KeHHoro MexaHH3Ma o6pa-
30BaHHB pe3oHaHcH~x nHKOB A p -cscTeM~ 
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KaK cne,IJ;CTBHB OC06eHHOCTeH B ceqeHHH 
ynpyr oro pacceBHHB Ap npu HH3KHX 3Hep
rHBX . 

8 . IlpoeeoeH aHaAU3 pacnaooe K0 -Me-
30Hoe, 3aperHCTpHpOBaHH~X 6ec<}IHnhMO
B~M HCKpOBbiM CfleKTpOMeTpOM Ha YCKOpH
Tene 70 T3B /Cepnyxos/. llonyqeHbl cne
.nyro~e pe3ynhTaTbl: 

a/ Ha CTa THCTHKe 32 000 cnyqaeB pac
na.na Kl. .... 11 + 11-17 ° uccne.nosaH K03~uuueHT 
HaKnoHa KBa.npaTa MaTpHqHoro 3neMeHTa, 
KOTOp~H OKa3anCB paBH~M a I = -0,280± 
±0,014. 

6/ Ha cTaTHCTHKe 50 000 cnyqaes 
+ 

pacna.na Kl. .... 11 - e- + v .nnB nuHeiiHoii 
napaMeTpH3auuu <}lopM<}laKTopa pacna.na 
<}lyHKUHeii 

f + ( t) = f + (0) • (1 + A. +t I m; ) 
nony eHo 3HaqeHHe napaMeTpa HaKnoHa 

,\+ = 0,047±0,005, 
qTo x opowo cornacyeTcB co 3HaqeHHe,ld pa
Hee n onyqeHHoii senuquH~ A.+ = 0,046± 
±0,00 8 MB pacna.na KJ'. .... TT± Jl ± v. 

P a 6oTa se.neTcB coBMeCTHO OHRH, 
~Hci>H /Ey.nanewT/, ci>H qcAH /llpara/, 
Hci>B 3 /EepnuH/ . 

9. ,l(A.R u3yt~eHu.R pacnaoa K"s .... 2 11 B 

Hci>B 3 /CepnyxoB/ C03,IJ;aH HOB~H KaHan 
HeHTpanbHbiX qaCTHU, Ha KOTOpOM BOCCTa
HOBneHa 3KCnepHMeHTanbHaB yCTaHOBKa -
6ec<}IHn hMOBbiH HCKposoii cneKTpoMeTp. 
llocne 3anycKa cneKTpoMeTpa Ha MarHHT
H~e n eHThl 3anucaHo 430 Jrr.tc. 3anycKoB 
YCTaHOBKH, H3 HHX 300 llbiC. flO flOHCKy 
Ko -> 2 J1 . 

s 
B pa6oTe yqacTBYJOT coTpy.IJ;HHKH OH.:IH, 

~Hci>H /Ey.nanewT/, ci>H qcAH /llpara/, 
Hci>B-3 /EepnHH/. 

10 . Ilpu U3yt~eHUU 63QUMOOeUC11f6U.R npo
JfOH06 c 3Hepzueii 70 T3B u nuoHoe c 
3Hepzueii 50 T3B c .ROpaMu ~ollf03MyAr.cuu 
npoBe,IJ;eHO cpaBHeHHe COBOKyflHOCTH 3K
cnepuMeHTanbHbiX .naHH~x c TeopeTuqec
KHMH Mo.nenBMH. Oco6eHHO 6nH3Koe cosna
.neHHe HMeeTcB c Mo.nenhro R.H.KanuHKHHa 
H B. ll .liiMOHHHa. C.nenaH B~BO.IJ; o .nsyx-
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TaKTHOM MeXaHB3Me B3aBMO~eHCTBB.II a~
poH-HYKJIOH, CBJI3aHHOM C o6pa30BaHBeM 
KJiacTepa c uocne~YIO~M ero pacua~QM. 
O~eHeHo, 'ITO ce'leHBe B3aBMo~eiicTBBJI 

a~poHHoro xnacTepa B .11~pe cpaBHBTen LHO 
Mano. Jla6opaTopBB AnMa-ATw, ~y6Hw, 

~ymaH6e, EpeBaHa, MocxBw, TaWKeHTa 
Ha'lanB BCCne~OBaTL B3aBMO~eiiCTBBe DBO
HOB c 3Hepraeii 50 F3B c JI~paMB clloTo-
3MynLCBB, 06ny'leHHLIX B BMDynLCHOM Mar
HBTHOM DOne 200 KFC. 

3~eKTpoMarHHTHaH CTPYKTypa 
3~eMeHTapHhiX qacnu~ 

1. 3aeeprueH aHaAU3 oaHHr.ax no onpe
oeAeHUIO 3AeK•pOM02HU.H020 paouyca nuo
HO DyTeM Dp.IIMOrO pacceJIHB.II DBOHOB C 
BMDynt.COM 50 F3B Ha 3neKTpOHaX B BO
~opo~oii MmweHB C DOMO~L~MarHBTHOrO 
BCKpOBOro CDeKTpOMeTpa Ha nBHBB C 3 BM 
Ha ycxopBTene 70 F3B /CepuyxoB/. 

B pe3ynLTaTe o6pa6oTKB 6wno BLI~ene
HO oxono 40 000 cnyqaeB yupyroro " e -
pacce.IIHB.II. ~OPMcllaKTOpLI 6LinB BLI'IBCn eHLI 
B BHTepaane uepe~aHHLIX BMnynLCOB I t / = 
= 0,014 o- 0,035 F3B /puc. 13/. IIpB Manwx 

l2 

IF. I' 

.4i 

.2 

o ~ m m ~ 
q'!Ge'llcl' 

13. 3aeucuJKoc•r. / F77 / 
2 o• nepeoaHHozo 

uMnyAr.ca. HpueeoeHHr.ae oruu6Ku J16AJI10•c.11 
nOAHI>IMU. FopU30H.aAbHOJI AUHUJI xapa K•e
pU3ye• noeeoeHUe ~OpM¢aK•opa •o~e~H020 
nuoHa, HYKAOHHID - pe3yAr.•a• ~u.upoeaHUJI 
3KcnepuMeH•aAbHWX •o~eK. 

3Ha'leHB.IIX uepe~aHHLIX BMDynLCOB / t/ DO
ny'leHO, 'ITO cpe~HeKBa~paTB'IHLIH pa~BYC 

uaoHa paBeH 
1 

< r; >Y. = 0,78±0,10 ti>M. 
BenB'IBHa pa~ayca He upoTBBope'IBT 

O*B~aeMOMY pe3ynLTaTy B3 MO~enB Bex
TOpHOH ~OMBHaHTHOCTB B cornacyeTC.II C 
~aHHLIMB ~pyrBX 3KCDepBMeHTOB. 

Pa6oTa 6wna upoBe~eHa cilB3BKaMB 
OHJIH B KanacllopHBiicxoro YHBBepcBTeTa. 

2. HpoeeoeH noucK pacnaoa 71 o .... "o e+e-u 
X o .... 77° e + e- Ha uneHxax, uony'leHHLIX upa 
o6ny'leHBB 30-nBTpOBOH KCeHOHOBOH uy-
3LIPLKOBOH xaMepw OHJIH B uyqxe "+-ye-

30HOB c BMnynLCOM 2,34 F3B/c. IIoacx 
upoBo~ancJI c ~enLIO o6Hap)')KeHB.II 3cllcllexTa 
HapymeHB.II C-BHaapaaHTHOCTB B 3nexTpo
MarHBTHOM BnB B CBnLHOM B3aBMO~eHCT
BBB a~pOHOB . Ha CTaTBCTBKe 1,3 MAH. cny
qaeB 7T +Xe-B3aBMO~eHCTBBH He Haii~eHO HB 
O~HOrO C06LITB.II, COBMeCTBMOrO C pacua
~OM 71° (X0) .... " 0 e +e-. B upe~uono>KeHBB 
pacupe~eneHB.II IIyaccoHa Ha 90~-HOM ~o
BepBTenLHOM ypoBHe uony'leHw o~eHKB upe
AenoB ~.II OTHOCBTenLHOH BepO.IITHOCTB pac
ua~a 

R = r (7Jo .... "o e+ e-) < 1,6.10-4 

R"" 

r (7]0--> ) ~JI7J0-Me30Ha, 

(xo o + -) 
r .... 7T e e < 0,8.10-3 

r(X0 --> ) ~n.IIXQMe30Ha. 

Pe~XTHBMCTCKaH s~epuas 

<l>M3MKa 

1. Ha cuHxpo¢a3olllpoHe OJUIH npoee
oeHo UCCAe0060HUe C60UC1116 KYMYAJI.U6H0-
20 Me30H006pa3060HUJI. C DOMO~LIO 3neKT
pOHHOH auuapaTypw B aHTBna6opaTOpHOH 
CBCTeMe KOOp~BHaT Me~neHHO BLIBe~eHHLIM 
DY'IKOM DpOTOHOB B ~eiiTpOHOB C BMDynL
CaMB 4,2,6 B 8,4 F3B/c Ha HyKnOH o6-
ny'leHLI .11~pa D , Li6 , Li 7 , C, Al, Cu,Sm 14! 



Sm 15,4 W 18 2 , W 186 H Pb • llony'leHLl cne

~y~~e 3KCDepHMeHTaJILHLle pe3yJibTaTLl: 

a/ iloKa3aHO, 'ITO B a~pOH·a~pOHHLIX 
Jl~epHLIX B3aHMO~eHCTBHJIX, Ha'IHHaJI C HM· 

nynbca ua o~HH HYKJIOH JI~pa 4 T3B/c, 
HMeeTCJI He HC'Ie3a~IUaJI C pOCTOM HMDYJib· 

ca 'laCTb, COOTBeTCTB~IUaJI MHOrOHYKJIOH· 

HLIM B3aHMO~eiiCTBHJIM /~0 DJITH/, T . e. 

KYMYJIJITHBHOMY po)I(,D,eH~ BTOPH'IHLIX 'lac:. 

THU /pHC. 14/. 

10 
0 

-! 

10 0 c de =2.5 
• Ae 
D. Cu 

Pr / GeV.c"'/ 

2. ~ . 6. 

14. 3aeUCUMOCifb UH6apuaHJfH020 Ce'leHUJI, 
Hop..wupoeaHHozo Ha alfOMHbiU eec (Jpaz..weH
•upy~arqezo .110pa o• u..wnyA~>ca, npuxooJJrqe
zocJJ Ha OOUH HYKAOH .110pa, OAJI pa3Hb1X 
3Ha'leHUU OlfHOJUeHUJI K . K - OlfHOJUeHUe 
3Hepzuu pOJKOeHH020 nUOHa K MQKCUMQAbHO 
603MOJICHOU no KUHeMalfUKe HYKAOH- HYKAOH· 
H020 63QUMOOeUCif6UJI. 
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6 / BLIXO~ DHOHOB B JaBHCHMOCTH OT 

aTo uoro seca <!>parMeHTHp~mero JI~pa 
nponopuuouaneH o6»eMy JI~pa I puc. 15/, 
T.e. aKy M-An ,r~e n = 1. 

1.3 n 
, I 0 

~ I . I 
! I I' Q + + 1.1 .:fJ~; I 

I 

+ i t 
.! "~~ 1 . rt t 

0.9 
I' I I ' I 

~\~ .. : 

~~ 
' 6 

0.7 I I 

r 8. 4 1r 

t8.4 Jn· 
Q5 9 6.0 r; ,, .. T (NN - 1() 

0 1 2 3 ~ 

15. 3a eucu..woc•~> noKa3alfeAJI c•enellll n OAJI 
3Q6UCUMOCifU a 'K ~ "" .An Olf OlfHOJUeHUJI 
3Hep zuu poxoeH'VIozo nuoHa K ..waKcu..waAbHO 
eo3..woxHou no KUHe..wa•uKe NN - e3au..wooeu
c•euJJ. 

I 3uepreTH'IeCKHe cneKTPLl KYMYJIJI· 

THB LIX Me30HOB HMe~T 3KCDOHeHUHaJibHLIH 

xapa KTep, DpH'IeM napaMeTpLl ODHCaHHJI 

CDeK TpOB npaKTH'IeCKH He JaBHCJIT OT 3Hep-

rHH I puc. 16/. .l 

2 . HccAeooeaHue 1'e3au..wooeuc•euu 
oeuJIIpOH06 c u..wnyAbCOM 9,4 T3B/c c .110-
pa..w u (JOif03MYAbCUU DpOBO~HJIOCb C no

.MOIUb iO COBMeCTHOro npHMeHeHHJI <!>OTO· 

3MYJibCHH C 06Ll'IHLIM Jl~epHLIM COCTaBOM 

H C o6orameHHeM nerKHMH Jl~paMH. JTO 

~aeT B03MO~OCTb paJ~eJIJITb xapaKTepH· 

CTHK H B3aHMO~eHCTBHH Ha Jl~pax rpyDDLl 

( C, , 0) H rpynnLl JI~ep ( Ag, Br) . 

Onpe~eneu 3HepreTH'IeCKHii cneKTP 

Me~neuu~a~x qacTHU I puc. 17/ H o6uapy>Ke

HO, 'ITO KpHTepHii MHHHMaJibHOrO npo6era, 

OCHOBaHHLIH Ha BeJIH'IHHe KYJIOHOBCKOrO 

6apb epa JI~pa, KOTOpLlii WHpOKO HCDOJibJO· 
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BaJJCJI B Me)K.nyHapO.!J.HOH npaXTHXe, He M O
~eT CJJY~HTL cpe.!J.CTBOM .!J.JIJI paJJJ.eJJeHBJI 
BJaBMo.n.eiicTBB:ii ua rpynnax JIJJ.ep. 3xcn e-

m· 

100 

.. 
10 

.. 
10 

'6 
2E &j3' 

/m& GeY
2

C
3

/ 

8 .~ GeV/c 
pA-n- 1110· 

A 
I 

• De 
a C 
• At 
v Cu 
o Pb 

16. 3KcnoHeHf#UOIIJ,HOJf 306UCUMOC•t, ce· 

Nc~ 

301 I I -, 
I 
I 
I ---C.N.O 
I -Ri,s, 
I 
I 

20 ~ I I I 
I 
I 

10 
-.I 

50 fOO f(Ma6) 

17. 3Hepze•utteCKUii cneK•p MeOAeHHWX 
ttac•ut~ OA.Jr zpynn JrOep IC, N, 0 I u I Ag, 
Br /. 

N, 

tteHuii o• KUHe•uttec~roii 3Hepzuu poJttl>eHU.Jr 100 •• 
nUOH06. 

pBMeHTanLawe ,Aaauwe TaJOKe ae cornac y
IOTCJI C MO.!J.eJJLJO HCnapeHBJl B036y~,AeHHWX 

Jl.!J.ep I puc. 18/. 
Y•ottHeH•r cetteHU.Jr 630UMooeiicllf6U.Jr 

a- ttac•ut~ c uMnyAt,COM 17 F3Bic c Jropa 
MU: 

a(aC) = 380±38 M6H, 
a (a 0) = 460±27 M6H, 

· a(aA~=l,!50±80 M6H, 
a(aBr) =1''520±65 M6H. 

80 

0 5 10 IS w 25 JD E(i.tib) 

18. CpaeHeHue 3Hepze•uttec~rozo cne~r•pa 
lzuc•ozpaMMal c Mooe11•10 ucnapeHu.Jr oo3-
6yJttoeHHozo Jropa l~rpuea.Jr AUHU.Jrl. 



fiony'fCHhl npe,naapBTCJihHbiC ,naHHhiC 0 
cpparMCHTal.lBB a -qacTBI.l C BbiJICTOM p , d , 
T u He;:. 

Pa6oTa nposo,nuTCR rpynnaMB cpu3BKOB 
)l;y6Hhi, Bapwasw, Kowuue, Jleuuurpa,na, 
raT'IBHhl, MoCKBbl B TaWKCHTa. 

3. Ha c•puMepHou KaMepe CKM-200 
Ha'laJICR Ha6op cpB3B'ICCKOH BHcpOpMaUBB. 
B nyqxe a -qacTBI.l c BMDYJILCOM 17 T3B/c 
npB HCOHOBOM HanOJIHCHBB KaMCphl C.IlCJiaHO 
CBhiWC 80 JlbJC. CHBMKOB, npB rCJIHCBOM -
OKOJIO 10 JlbJC. CHBMKOB. 

4. CoeAaHa OfleHKa nepcneKmue zune
poHHoiJ fPU3UKU U UCCAe006QHUU MHOZ06apu
OHHbJX pe30HQHC06 B CTOJII<HOBCHBRX pCJIR
TBBBCTCKHX R,nep. B npe,nnOJIO~CHBB cnpa
BC,nnBBOCTB BMDYJihCBOrO npu6~CHBR, C 
BCnOJih30BaHBCM B3BCCTBhiX B3 OnbiTa CC
'ICHBi po~.neHHR A- runepouos B NN- B3aBMO
.IICHCTBBRX, Bhi'IHCJICHbl CC'ICHBR pO~.IICHBB 
i\ -runepOHOB B CTOnKHOBCHBRX penBTH
BBCTCKBX x.nep H1 H 2 He 4 , _c ~ c Jf.Il-

H 2 He it B i 0 C l2 Xe I 3 I Pt I 92 paMB , , , , , B 
U238 

OueHCHhl CC'ICHBB o6pa30BaHHB 
runepR,nep u csepxcTpauuwx a.nep, co.nep
~allUix oT o.nuoro .no nRTB J\ -runepouoB, 
a Tax~e ceqeuux ucnycxauua I 1-51 1\- ru
nepouos B 3TBX peaKUBRX. PaccMoTpellw 
nepcneKTBBhl uccne.nosauui MHoro6apuou
uwx, B TOM 'IBCJIC MHOrorunepOHHhiX pe-
30HaHCOB, CBCpXCTpaHHhiX a,nep B CBepx
nJIOTHhiX COCTORHBH x,nepuoro BCll.lCCTBa. 
OueHKB ce'leuui nonyqeuw .nna BMnynLcos 
R,nep 5,5 B 25 T3B/c ua HYKJIOH. 

TeopenrqecKJte 

HCCJie~OB8IDUI 

1. IlpoeeoeHo paccMollpeHue fPpazMeH
JIOfiUU peAJIJIU6UCJICKUX JIOep. llony'leHa cpop
Myna, .naromax npocToe onucauae 3Hepre
TB'Iecxux B yrJIOBhiX 3aBBCBMOCTCH BbiXO
.IIOB npo,nyKTOB cpparMCHTaUBB B 06'hRCHBJO
ll.laB cpaxTopu:JaUBJC ceqeuui. Bse.neu pena-
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TBBBC TCKHH BHBapuaHTHhiH napaMeTp, no-
3BOnJHOlllHH KJiaCCBcpHUHpOBaTh peaKUBH C 

penBTBBBCTCKBMB x,npaMB, B 'laCTHOCT.H, 
Bhi.IlCJIRTh KYMYJIRTBBHhiH 34xile.KT B "ocxo
JIO'IHhiC" npoueccw. lloKa3aua uenpasunL
HOCTh HHTCpnpeTaUBB ,naHHhiX no cpparMCH
Tauuu a,nep, npe.nno~eugaa «l»B3BKaMB B3 
liepKJIH, .H npe,nc.Ka3aHhl HCKOTOphiC 3aKOHO
MCpHOCTB . 

2. Ilpu paccMOJipeHuu eonpocoe Kop
peAJifiUU 1110JtCOeCJI6€HHbJX 'IQCJIUII B HHKniD-
3BBHbi X peaKUBBX 6hiJIO noKa3aHO, 'ITO Me~
.IIY CnCKTpaMB nap rr + TT +, TT 0rr O H rr +TT- HMC
eTca o,nH03Ha'IHaa CBB3h, o6ycnonneuuaa 
B30TOnH'ICCKOH BHBapBaHTHOCThiD; yrJIOBOC 
pacnpe,neneHHC OTHOCBTCJihHOrO HMDYJILCa 
naphl nuouos onpe.nenaeTCB pa3MepaMH o6-
nacTu , B xoTopoi npoucxo.nuT o6pa3oaauue 
'laCTBU; 6wno BBC.IICHO DOHBTBC «l»YHKUBB 
B3aBMHOH KOrepeliTHOCTB nap DBOHOB B 
pa3pa6oTau annapaT pac'leTa BHTep«llepeu
uuouuw x xoppenauui. 

3. llpoeeoeH AopeHII- uHeapuaHmHbJU 
QHQAU3 JIY'IWBX B3 MBpOBhiX ,naHHhiX 0 t -

3aBBCBMOCTB 3neMeHTOB Ma TPHD.hl nnoT
uocTB .nna p , K* u .!'13 3 -pe3ouaucoB npu 
Ha'lanLHhiX HMnyn~>cax P = 2,8 d 7 T3B/c. 
B o6na cTB B3Meueuua nepe.nauuwx BMnynL
cos I t / = 0 .; 1 T3B 2o6napy~euo csoicT
BO COXpaHCIIBR B npOCTpaHCTBC CKOpOCTCH 
Jlo6a'ICBCKOrO HanpaBJICHHH "co6CTBCHHOH 
OCH" I<BaHTOBaHBR CnHHa 3TBX pe30HaHCOB 
npu pa 3HhiX t ua "co6cTBCHHblii nonroc 
KBaHT aauaa" P . Onpe.nenenuwi «lluTuposa
HBCM nOniDC p pe3KO OTJIH'IaCTCB OT 3a
,naBaCMhiX 3apauee I .no onLnal nonrocoB 
a B . C .IlJIJI 06utenpBHRThiX B CnBHOBOM 
auanu3e uanpasncnui .n~excoua B uanpas
neuui " cnupanLHOCTH" I puc. 191. 3To rpyn
nosoe GBoiicTBO apameuui aoKpyr nonroca 

03Ha'laCT CTporoe OT.IICJICHBC KBHCMaTBKB 
KBaHT onauax cnuua OT .nuuaMBKB I co6-
CTBCHHhiX 3Ha1ICHHH MaTpB.Ubl DJIOTHOCTHI 
B yKa3hiBaeT Ha HCCBKJIB.IIOBY npupo,ay cnu
Ha pe 3ouaucos. Ouo B~Ho .nm1 'ICTKoi no 
cTauo KH npo6JICMhl pacn03HaBaHHJI B npo-
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y 
f 

f X 

-I 
19. CxeMa KeaHaoeaHUJI cnuHa pe3oHa Hca 
A CMJI 6uHapHoii peaK&~Uu a + b .... A+ B 6 Mo
OeAu EeAbapaMu HeeeKAuooeou nAOCKocau 
poxOeHUJI pe3oHaHca. Ha cxeMe noKa3a Hw: 
3MnUpU~eCKUe HanpaeAeHUJI K60Ha060 HUJI 
,lloHaXbJO- XezacceHa/ capeAKU ,ll.H/, na
paMeapU3YIOJIIUU UX ny~OK npJIMbJX Jlo6a
~e6CKOZO C nOAIOCOM p , fPUKCUp060 HHble 
ny~Ku npAMbiX ; - 011.11 HanpaeAeHuii ,llx eK
coHa u H - 011.11 HanpaeAeHuii Ha ao~KY C 
/l#.M. peaKl#UU/. 

CTpaHCTBe CKOpOCTeH no6aqeBCKOrO CTa· 

THCTHqeCKHX o6pa30B B036y>K,AeHHhlX. a n po

HOB H DOHCKa ODTHMaJibHhiX DyTeH pewe HHJI 

ee. 

CosepmeHCTBOBaHHe 
~eifCTBYIOJ.UHX 
H pa3pa60TKa HOBbiX 
~H3HqecKHX npH6opos 
H YCTaHOBOK 

1. Ha ny~Kflt- OIIfpU&~a•eAbHbiX nuoHoe c 
UMnyAbCOM p = 3,65:!:.0,04 F3B/c CMOH-

•upoeaHa 6oAbiUaJI MHOZOl#eAeeaJI yc•aHoe
Ka - ~epeHKoecKuii Mace- cneK•poMe•p "<l>o
•oH" Ha 90 KaHaJIOB. YcTaHOBKa COCTOHT 

H3: a/ wecTH DpoDopl{HOHaJibHhiX xaMep, 

pa6oTaiOUUIX Ha JIHHHH c 3BM HP 2116B ; 
6/ 32 DpOBOJIOqHhiX HCKpOBhlX KaMep 

pa3MepOM 1x1 M 2 C MarHHTOCTpHKI{HOHHhiM 

C'beMOM HHclx>pMal{HH; 

B/ Cl{HHTHJJJIJII{HOHHhiX cqeTqaxoB I AJIH-

HOB ,I\0 100 CM/; 
r/ 90 qepeHKOBCKHX CDeKTpOMeTpOB; 

AI )I(HAKOBOAOPOJJ.HOH MHWeHH; 

e/ cacTeMhl raJopacDpeneneHHJI H ra-

300qacTKH HCKpOBhlX H DpODOpl{HOHaJibHhlX 

xaMep; 

>K/ 3BM HP2l l613 . 

Ha ycTaHOBKe DpoBeAeHo 6 MeTona

qecxax 3aDyCKOB H OC~eCTBJieH KOMDJieKC

HhlH 3aDyCK YCTaHOBKH "<I>OTOH" B DOJIHOM 

o6'beMe. 

2. Ha c•puMepHoii KaMepe CKM-200 
OTJia>KeHa CHCTeMa Bhi,I\eJieHHJI a -qacTHI{ 

H BKJIIOqeHa B TpHrre~, CMOHTHpOBaHa MH· 

weHb c H30TODOM Li , coxpameHo BpeMJI 

DaMJITH xaMephl no 5-6 MC. H DPOBene

Hhl ,I\pyrHe MepoDpHJITHJI DO ynyqweHHIO 

xapaKTepHCTHK KaMephl . 

3. Ha oeyxMe•poeou xuoKoeooopoOHoii 
ny3biPbKoeou KaMepe "JliOOMUAa" DpoBeJJ.e

Hhl pa60Thl DO ycoBepweHCTBOBaHHIO XOJIOA

~OH qacTH MeXaHH3Ma pacwapeHHJI,DO,I\KJIIO· 

qeHHJI CHCTeMhl DHeBMOaBTOMaTHKH AJIJI 

cTpororo DOMep>KaHHJI pe)I(HMa B xaMepe, 

DO H3rOTOBJieHHIO H HCDhlTaHHIO ODhlTHhlX 

o6pa31{0B JieHTODpOTJI>KHhiX MeXaHH3MOB Ha 

2 cpa6aThiBaHHJI Ja 1 l{HKJI pa6oThl ycxopu

TeJIJI,DO C03,!\aHHIO CHCTeMhl Dpel{H3HOHHhlX 

H3MepeHHH MarHHTHOrO DOJIJI KaMe phi B pa-

6oqax ycnoBHJIX. 3<WlexTHBHOCTb pa6oThl 

xaMephl DOAHJIJiacb no 75~ Ha Dyqxe qacTHI{. 

4. ,lleyxMempoeaJI nponaHoeaJI ny3blpb
KoeaJI KOMepa DOJIHOCTbiO CMOHTHpOBaHa, 

C,I\aHa B 3KCDJiyaTal{HIO H DOJiyqeHhl ~OTO· 

rpa~HH co cnenaMH qacTHI{ xocMaqecxoro 

H3JiyqeHHJI. 



· 5. Co30aHue ucKpoebJX u nponopt~uo

HaAbHbJX KaMep: 
a/ pa3pa6oTaHhl, BCnhlTaHbl Ha CTeH,ZJ;e 

n nepe.D;aHhl B 3KcnnyaTaumo 3 nponopuno
BaJILHhle KaMephl pa3MepOM 900x300 MM 2 , 

6/ no,ZJ;rOTOBJieHhl B BCnhlThlBaiDTCS Ha 
CTeH,ZJ;e 8 npOBOJIO'IHhlX BCKpOBhlX KaMep 
pa3MepoM 2x1 M ~ 

B/ B3roToBneHo 20 nponopunonanLnhlx 
KaMep pa3MepoM 200x200 M,; .D;JIS .D;nar
HOCTBKB UY'IKOB, 

r / B3rOTOBnenhl n ncnhlTanhl na cTen.D;e 
.D;peiclloBhle xaMephl pa3MepoM 200x 
X 200 MM2c pa3JIH'IHOH ,ZJ;JIHHOH ,ZJ;peiclla, 

,ZJ;/ BBO,ZJ;BTCS B 3KCnJiyaTaUHIO CTeH,ZJ; 
,ZJ;JIS BCnhlTaHBS 6eccllBJILMOBhlX ,ZJ;eTeKTOpOB 
pa3MepOM ,ZJ;O 4 M, 

e/ ycTanoBnena B BBe,ZJ;ena B 3Kcnnya
TaUBIO 3BM EC-1010 ,ZJ;JisncnblTanns,ZJ;e
TeKTopoB na cTen,ZJ;e. 

6. Pa3pa6o•Ku ebJ'IUCAu•eAbHou •ex
HUKU U ae•OMQ.U3QijUU U3MepeHUU: 

a/ ,ZJ;JIS YCTaHOBKB "cllOTOH" OTJia)l(eHO 
96 xaHanoB nanocexyH.D;noi cnexTpoMeT
pn'leCKOH 3JieKTPOHBKB, conpS)I(eHBe 3BM 
C ycTaHOBKOH, 

6/ B3rOTOBJieHbl B OTJia)l(eHhl 6JIOKB 
,ZJ;Jis perncTpaunn co6hlTBi c 400 xananoB 
nponopUBOHaJILHhlX KaMep ,ZJ;JIS ycTaHOBKB 
"AnLclla" , 

B/ C03,ZJ;aHhl B C,ZJ;aHhl B 3KCnnyaTaUBIO 
MHOrOBXO,ZJ;OBble Ma)I(OpBTapnble CXeMhl COB· 
na,ZJ;eHBH C UBcllPOBhlM OT60pOM co6blTBH 
,ZJ;JIS ycTaHOBKB BHC, Ha'laTa pa6oTa no 
C03,ZJ;aHBIO CBCTeMbl ynpaBJICHBS C'IBTbiBa
HBeM ,ZJ;aHHhlX C ycTaHOBKB, 

r/ ocy~eCTBJieHo ynpaBJieHne Me.D;JieH
HhlM BhlBO,ZJ;OM 'laCTBU B3 CBHXpOclla30TpOHa 
Ha OCHOBe 3BM TPA. 

7. Pa3pa6o11rKa u eHeopeHue :JAeKmpo
HUKU 0€1/J€KII~Op06: 

a/ 3aBepmena pa3pa6oTKa cncTeMhl 
nporpaMMHO- ynpaBJIBeMblX 6JIOKOB HaHO-
ceKyH,ZJ;HOH 3JieKTpOHHKB, 

6/ pa3B~Ta MHOrOKaHaJILHaBannapaTy
pa ,ZJ;JIB B3MepeHBB 3apB,D;OB, aMnJIBTY.D; B 
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BpeMeHHhlX BHTepBaJIOB Ha BHTerpaJILHhlX 
cxeMax co cpe,ZJ;Hei cTeneHLIO BHTerpaunn, 

B/ c oBMeCTHO c HJicl> COAH CCCP 
3aBepweHa pa3pa6oTKa n B3roTaBJIHBaeTCB 
B npOMhlWJieHHOCTB rn6pB,D;HaB BHTerpanL
HaS CXeMa "yCBJIBTeJIL-cllopMBpOBaTeJIL", 
pa3pa6oTaH KaHan perncTpaunn cnrnanoB c 
3TBM YCBJIBTeJieM, BMeiOil.UIH BhlCOKYIO 
nJIOTHOCTb ynaKOBKB - 730 KaHaJIOBBKpei
Te KAM AK. 

3a ro.D; nocTpoeHo n nepe.D;aHo B 3K
cnnyaTaUBIO 120 6JIOKOB 6blCTpOH 3JieKTpo
HBKB B cTaH.D;apTe KAMAK n 70 6noxoB 
perBCTPBPYIOIUei 3JieKTpOHBKB Ha BHTer
paJILHhlX cxeMax. 

8. Ony6AuKoeaHbJ ~u3ut~ecKoe o6ocHo
eaHue u •exHut~ecKue npeoAoxeHu.R no 
coopy)f(eHBIO )l(eCTKoclloxycilpYJOIUero xpno
rennor o ycnnnTens penBTBBBCTCKBX B.D;ep 
"HyKJIOTpOH". llpoBe,ZJ;eHbl pac'leThl Mar
HHTHOr o nOJIB, CBCTeMbl BBO,ZJ;a B BhlBO,ZJ;a, . 
,ZJ;OnyCKOB Ha MarHBTHhle nOJIB, Ha TO'IHOCTL 
ycTaHOBOK 3JieMeHTOB "HyKJIOTPOHa". 

9. B o6Aacmu pa3pa6omoK KpuozeHHou 
•exHuKu C03,ZJ;aH cTeH.D; co cTpyiHoi MB
meHLIO, BaKyyMHOH CBCTeMOH B BMBTaTo
pOM K JILUa yCKOpBTeJIB ,ZJ;JIB B3y'leHBJI BO
npOCOH, CBS3aHHhlX C C03,ZJ;aHBeM ra30BOH 
cTpyiHoi renneBoi Mnmenn. MnmeHL 6y
,ZJ;eT n c nonL30BaHa B 3KcnepnMeHTe na yc
xopnTene B BaTaBnn, roTOBBIUeMCB B paM
xax c oBeTcxo-aMepnxaHcxoro cornameHBB 
c yqac TneM y'leHhlX OHJIH. 

P a 3pa6oTana n B3rOTOBJieHa MO.D;eJIL 
CBepx pOBO,ZJ;BIUero BbiKJIIO'IaTeJIS Ha KpB
TB'IeCKBH TOK 0,92 KA, conpOTBBJieHBe 
2,5 M A, MBHBMaJILHoe BpeMs 0,35 MC. 

P a 3pa6oTaHhl, B3roTOBJieHhl n ncnhlTa
Hhl B pa3JIB'IHhlX KpBoreHHhlX cpe,D;aX 3JieKT
pOB30JIJIUBOHHble KOHCTPYKUBB BBO,ZJ;OB B 
)f(B,IJ;KBH reJIBH. C nOMOIULIO ycTaHOBKB 
HCKPH3 B3y'leHhl xapaKTepncTBKB noBe
,ZJ;eHBB OKOJIO 30 MO,ZJ;eJieH npOXO,ZJ;HhlX B30-
JIJITOpOB. 

3a KOH'IeHa pa6oTa no BCCJie,ZJ;OBaHBIO 
COnpOTBBJieHBB BJI3II:OMY Te'leHBIO BBXpei 



B yc•aHoeKe ucnoAb3ye•cJI coepeMeHHOJI MUHu- 3BM. 

Ha6op U3 32 ucKpoewx KaMep. .bwc•po.oei.ic•eyiOII#OJI 3AeK•poHuKa yc•aHoeKu. ~ 



FoAoaHaJI <~ac•t. yc•aHoBKU 

Ha DY'IKe OTpHUaTenLHbiX llHOHOB CHHXpo4la3oTpOHa CMOHTHpOBaHa 
MHOro~eneBa.ll ycTaHOBKa "cl»OTOH" - 'lepeHKOBCKHH M ace- cneKTpOMeTp 
~n.ll H3y'leHH.Il npo~eCCOB C y'laCTHeM raMMa-KBaHTOB, 3neKTpOHOB H 
D03HTPOHOB. 



MoH•ax yc•aHoeKu Ha nyt~Ke cuHxpo(Ja3o
'!POHa. 

CoJ.I(aH cneKTpoMeTp qacnm OT.I(aqH ,I(ml 

HJyqeHHJI ynpyroro pacceJIHHJI nerKHX JI.I(ep 
Ha npoToHax H Ha JI.I(pax. 

~ Iloozo•oeKa KapeJIKU c noAynpoeooHuKoer.a
., MU OeJieKJIOpaMU 'IQCJIUll OJIOQ'IU. 

,4eJieKJIOPbl 'IQCJIUI# OJIOQ'IU. 



,aA.II yCKOpeHUJI /leZKUX JIOep HO CUHXpo~-
30.poHe C030oH 3/leK.pOHHO-Ay~eBOU UOH
HWU uc•o~HUK- yc•aHoeKa KPHOH /Kpuo
zeHHWU UOHU3a•op/. Hc•o~HUK CMOH•upo-
60H Ha uHJKeoope cuHxpo(Ja3o•poHa 
JIY- 9M. C noMOJIIbiO KPHOHa u uHJKeK•opa 
ycKopeHt.l .110pa zeAUJI u a3o•a. 



~IIJI UCCA€006QHUJI ynpy2020 paCC€JIHUJI aOpOH06 HQ CUHXpo(KJao•poHe 
C030aHa annapa•ypa, 6KAIO'lQIOJIIQJI np onopijUOHQAbHW€ U Opewpoawe 
KaMepw jyc•aHOBKa "AAbr/la"/. 

Hazo•oaAeHUe KapKaC06 opeii~06WX KaMep u o6pa3€fi20.060U KaMepbl. 
3•u KaMepw coaoa10•cJ1 cnet~uaAuc•aMu OHRH OAJI 3KcnepuMeH•oa 
no onpeoeAeHuiO paouyca nuoHa Ha ycKopu•eAe a Ea•aauu. 



HaMo•o'4Hblii c•aHoK OA.R u3zo•oeAeHu.R uc
Kpoeblx KaMep 6oAbiiiUX pa3Mepoe /oo 3M/. 

B OH.HH H3roTaBnHBaiOT 6onLlllHe nposo
noquwe HCKposwe KaMepw, npe~Ha3HaqeH
Hwe ~llJI pa3nHqHWX 3KCnepHMeHTOB. 

Hoe• npo14ecc HaMo•Ku KaMepbl pa3MepoM ~ 
1M X J M. 
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B CBepxnpoBO,D;.II~X CUJiaBaX C HeBLICOKHMR 
KpRTR'IeCKRMR TOKaY& BO BCeii 06JiaCTR 
CYJQeCTBOBaHR.II CBepxnpOBO,D;RMOCTR. 

YcoaepmeHCTBOBaHHe 

CHHXJXXPa30TpOH8 

C,D;aH s 3xcnnyaTaumo a pa6oTaeT xax 
RH~exTop cauxpo~3oTpoua uoswii nau eii
uwii ycxop&TeJib JIY-20 ua 3HeprRIO 
20 M3B. 

Bse,D;eua B OUbiTHYJO 3KCUJiyaTallRIO ca
cTewa aKTRBHoii xoppexuaa noxa3aTeJI.II 
CUa,D;a uarHRTHOrO UOJI.II CRHXp0~30TpOHa 
C nporpaMMHLIM ynpaBJieHReM. 

B uacTO.IIIIlee spew.11 ocYJQeCTBJieHa eTa-
6&JIR3all&.ll pa3wepa a nono~eHR.II nyqx a ua 
BXO,D;e• BO BTOpOH BLIBO,D;HOH MarHRT Uy TeM 
ynpaBJieHR.II T()KaMR OTKJIOH.IIIOIIlero MarHR
Ta B Ha'laJie R B KOHile BLIBO,D;a R TOKOM 
JIRH3LI. Cornacosauae ,D;aT'IRKOB c 3 BM 
ocYJQeCTBJI.IIeTc.ll cacTewoii KAMAK ua JIR
HRR c TPA 1001 . llpose,D;euua.ll pa 6oTa 
o6ecneqasaeT coxpallleH&e speweuu ua
cTpoiixa CRCTeMLI BLIBO,D;a R CTa6RJibHOCTR 
UpOCTpaHCTBeHHLIX xapaKTepRCTRK BLIBe
,D;euuoro uyqxa. 

YcTauosxa "KPHOH" R3roTosneua , npo
DIJia BCeCTOpOHHRe RCULITaHB.II R CMOHTRpO
BaHa Ha JIRHeiiHOM ycxop&TeJie JIY-9M . C 
noMOIIlbiO "KPHOHa" ua JIY-9M ycicopeuw 
.II,D;pa reJIR.II R a3oTa, RHTeHCRBHOCTR n y 'IKOB 
COCTaBJI.IIIOT ,D;O 10 9 He /UA~fn. R J07Nj uMn. 

-=-

C UOMOIIlbiO ycTaHOBKR R3MepeHLI Ce'leHR.II 
UOCJie,D;OBaTeJibHOi ROHR3allRB 3JieKTpOH
HLIM y,D;apow .II,D;ep yrnepo,D;a oT C 2 + ,D;o C 6+ 

H .II,D;ep a3oTa oT N 3 + ,D;o N 7 + I •a611. 1 ,2, 
puc. 20/. 

Ta6JIRua 1 
3xcnepaweuTaJibHLie R TeopeTR'IeCKRe 
Ce'leHB.II UOCJie,D;OBaTeJibHOH ROHB3allRR a To
MOB R ROHOB yrnepo,D;a npR Ee = 2500 3B 

CeqeHH.H 8Kcne- PacqeT no KaaHTO-
(xlo-IDcM 2) pHMeHT ¢opMyne BOMexa-

floTua / 411 HHqeCKHH 
pacqeT 

a -> 1 - 2500 2200[16-] 
0 

a -> 2 8oo* 11 I 810 7001551 
I 

a2 -> 3 200± 300 400 157 I 

a -.4 57;±:_12 120 140 1571 
3 

a 
4 

-> 5 30±.7 20 28157 I 

a -.6 14+2 6 91571 
5 -
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20. 3aeucuMoc•t. euoa cneK•poe 3apJIOHoc- ~ Bp;MSI npc>neTaiMKcl BpeM5I rrponeTa IMKcl 
•eu UOH06 KCeHOHQ o• epeMeHU UOHU3Q(#UU. , 

Ta6JIIIna 2 
3KcnepHMeHTanLHLie H TeopeTH'IeCKHe 

Ce'leHHR nocneAOBaTenLHOH HOHH3ai(HH 

aTOMOB H HOHOB a30Ta npH Ee = 2100 3B 

Ce'ieHH5I 
( -:D 2) x10 CM 

ao .... 1 

al .... 2 

a .... 3 
2 

a .... 4 
3 

a .... 5 
4 

as .... 6 

a6 .... 7 

3Kcrre- Pac"!eT no KaaHTO-
pHMeHT cpopMyne BOMexa-

floTua / 41/ HH'ieCKHH 
pac"!e T 

4000*/ 56/ 2800 440(1'/ 16/ 

700* / 17 I 

400*/7/ 

125±..22 

39;:_7 

9±..2 

4 ± 

960 1100/ 55/ 

410 440/ 55/ 

180 250 / 57 I 

74 100 / 57 I 

11 21/57 I 

4 7 / 57 I 

3KCnJiyaTCll..\HH 

CHHXpo4Ja30TpOHa 

3annauaposauuoe speMs pa6oTM ycxo

PHTens - 4734 t~aca. 

Bpe M5I nponeTaiMKCI BpeM5I nponeTaiMKCI 

Y CK OpHTenL pa6oTan: 

a/ Ha 3KCDepHMeHTanLHLie HCCneAOBa

HHR DO I}IH3HKe 3neMeHTapHLIX 'laCTHI( H 

RApa - 2616 'laC CO cpeAHeH HHTeHCHB

HOCTLlO 1,7-10 II YCKOpeHHLIX npOTOHOB, 

2,5 · 1 0 I () YCKOpeHHLIX AeHTPOHOB H 

2·103 ycxopeHHLIX anLcpa-qacTHn 3a naxn 

ycxopeHHs; 

6/ Ha COBepweHCTBOBaHHe CHCTeM yc

KOpHTenJI - 1601 'laC. 
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Jla6opa TOpHll 
ll,nepHbiX 
npo6JieM 

: 

Hayqao-HccneAOB&TenbcKax Aexrenb
HOCTb na6opaTOpHH OC~eCTRDRnaCb no 
cneAYJOIQHM rnaBHWM HanpasneHHRM: 3KC
nepH:wearanbawe HccneAOBaHHR axryanb
awx npo6ne:w cllH3HKH Jne:wearapawx qacTH~ 
H aTOMHOrO JIApa Ha CHHXpo~nOTpOHe 
OHJIH, nporoaao:w CHHxporpoae 70 T3B 
B Cepnyxose H CHHXpoclla3oTpOHe OHJIH; 
pa3pa60TKH, CBJI3aHHWe C peKOHCTpyK~ei 
CHHXpO~KnOTpOHa B CHnbHOTOqHWB clla3o
TpOH I ycraaosxa "~"I; pa3BHTHe aoswx 
MeTOAOB HCCneAOB&HHB, B.KJIJOqag pa3pa6or
KY H C03AaHHe KpynHWX YCTaHOBOK MR 
3KcnepH:wearos s Cepnyxose H aa cHnbHO
roqao:w clla3orpoae OHJIH. 

Haytrno
Mcc~e~oBaTe~hCKMe 

pa6oTbi 
lbyqeHHe CHMMeTpHH 

B3aHMOAeHCTBH.H 3JieMeHTapHbiX qacTHQ 

H 3aKOHOB COXpaHeHH.H. 

CTpyKTypa qacTHQ 

Ocyr~~ec•aAeHo npef4U3UOHHOe uaMepe

HUe apeMeHU JICU3HU nOAOJICU.eAIJHO 30p.JI

JICeHHOZO MIOOHO - Ben&qHHW, HMeiOutei 
cllYHAaMeHTanbHOe 3HaqeaHe MR cllH3HKH 
cna6wx B3aHMOAeicrsHi. Bwcoxax roq
HOCTb pe3ynbTaTa AOCTHrHyTa 6narOAapg 
OpHrHHanbHOi nOCTaHOBKe 3KCnepHMeHTa: 
MHWeHbiO MR OCTaHOBKH MIOOHOB Cny)I(Jin 
paA&aTOp qepeHKOBCKOrOAeTeKTOpa, KOTO· 
pwi perHCTpHpOBan n03HTpOHW MIO-pacna
Aa. Hcnonb30B&HHe 4rr - reo:werpHH MJI pe
rHCTpa~H n03HTpOHOB n03BOnHnO 6onee 
qe:w aa nopsAOK ysenaqHTb qHcno 3ape
rHCTpHpOBaHHWX C06WTHB pacnaAa no cpas
HeHHIO C npe.zunecTBYJOIQHMH H3MepeHHRMH. 
0AHOBpeMeHHO 6wno nOAaBneHO BnHRHHe 
3cllclleKTOB, CHH:lKaBUIHX TOqHOCTb H3MepeHHi 
s paaee nposeAeaawx onwrax. Cne~anb· 



HO pa3pa6oTaHHWe 6nOKH 3neKTpOHHKH Ha 
HHTerpanLHWX cxeuax H npeo6pa3oaaTenL 
"speu•-xoA" HecTaHAapTHoro THna, aHa
nBTH'IeCKHi BW60p OnTHManLHWX ycnOBHH 
3KCnepHMeHTa H npoBeAeHHe 3KCnepHMeH
Ta Ha nBHHH C 3BM n03BOnBnB CBeCTH 
annapaTypHwe H ~H3H'IecKHe nouexH AO 
yposH• 10 -5 . HJuepeHHoe speu• )I(JI3HH 
MIO+ -Me30Ha paBHO T + = /2,19711± 
±0,00008/ MKC. TO'IHocfL H3MepeHHJI yse
nB'IeHa B 4 pa3a no cpasHeHHIO c HOBeiwH
MH AaHHWMH ~paHny3CKHX ~H3HKOB H B 8 
pa3 no cpaBHeHHIO C TO'IHOCTLIO, AOCTHrHy
TOi B MHpe K 1973 rOAY. Ilony'leHHWi pe-
3ynLTaT CTaBHT nepeA TeOpHei 3aAa'ly 
BW'IHCneHH. paAHanHOHHWX nonpaBOK K npo
neccau cna6oro B3aHMOAeicTBHJI. C no-

!(p:J 
2,20100 0 FARLEY 

MKCeK 
~ NILLAMS 

0 DUCLOUS 
2,20000 • 5AI\AHJUH 

(OHflU) 

2,19900 

2,19800 

21. Pe3yA~>•a•~>r 3KcnefuMeH•oe no U3Me
peHuiO epeMeHu ..-u3HU p. - Me3oHa. 
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MOIIU>IO HOBOrO 3KCnepHMeHTanLHOrO 3Ha
'leHHJI r + onpeAeneHo HaH6onee TO'IHOe 
3Ha'leHHf KOHCTaHTW cna6oro B3aHMOAei
CTBHJI: 
g

11 
=/1 ,43544±0,00004/ • 10-49 3PZ· CM :l. 

3aeeprueH nepe~>ul 3•an 3KcnepuMeH•a 
no nOUCKy H061>1X Melllac•a6UAbHWX 'IOC.UI# 
c epeMelleM ..-u3HU 6oA~>rue 0,1 c. Iloxa-
3aHo, 'ITO Ce'leHHe o6pa30BaHHJI TaKHX 'laC
THU npH B3aHMOAeiiCTBHH npOTOHOB C 3Hep
rHeii 45 H 70 F3B C JIApaMH CBHHUa He 
npesww aeT 10-33 cM2. 

B3aHMo,neHCTBHe nHOHOB, 

KaoHoB H HYK~OHOB 

c HYK~oHaMH H ».npaMH 

3aaeprueHa o6pa6o•Ka oaHHI>IX, noAy
'leHHWx co•pyOHU'Iec•eoM H4>B3- CaKAe
OHJIH- HT34> e 3KcnepuMeH•e no uc
cAeooeaHuK> noA.RpU30I#UOHH~>rx 3fjx/JeK•oe Ha 
ny'IKe o•puija•eAbHI>IX 'IOC.UI# npu UMnyAbCe 
40 F 3B/c. C uenLIO H3y'leHHJI cnHHOBoi 
CTPYKTy pw aMDnBTYA pacceJIHHJI Bnepswe 
npH CTOnL BWCOKOH 3HeprHH H3MepeHW 
napaMeTpw nonJlpH3aUHH H nosopoTa cnHHa 
B rr-p - H K- p- CTOnKHOBeHHJIX H nonJlpH3aUHJI 
B aHTHnpoToH-npoToHHOM pacceJIHHH. OA
HospeMeHHo nony'leHw AaHHwe o AHclxllepeH
UHanLHwx ce'leHHJIX ynpyroro rr-p-, K-p
H p p - pacceJIHHJI B HHTepsane nepeAaHHWX 
HMnynL COB, 3aMeTHO npeBWWaiOIUeM HCCne
AOBaHHWH paHee. CpasHeHHe peJynLTaToB 
C AaHHWMH DpH MeHLDJBX 3HeprHJIX DOKa3W
saeT, 'ITO nonJlpHJaUHJI B rr p- pacceJIHHH 
y6wsaeT c 3HeprHei He MeAneHHee, 'I eM 
S -1 

• PeJynLTaTw HJMepeHHJL nonJlpHJa-
UHH Ha XOAJITCJI B cornaCHH C npeACKa3a
HHJIMH TeOpHH DOniOCOB Pe)VKe H B KBa3H

D~TeHUHanLHOM DOAXOAe. IlonJipH3aUHJI ' 
K p - pacceJIHHH npH t = -0,6 /F3B/c( 
yMeHLWaeTCJI C 3HeprHeii: KaK S -(I ,5±0,5 • 

IlosopoT cnHHa R B rr-p-pacceJIHHH B npe
Aenax OWH6ox paseH senH'IHHe, nony'leHHoi 
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22. JIOAJipU3Qf1UJI 6 

aH•unpo•oH-npo•oHHOM 
•oHHOM pacceJIHUU. 
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23. ,.l{u,.epeHfiUaAr.Hr.ae ce'leHUJI ynpyzozo 
rr- p, K- p u aH•ullpo•oH- npo•oHHozo pacceJI
HUJI nou UMnyAr.ce 40 F3B/c. 

paHee npa 6 H 16 F3B/c. Cpe,!Uiee 3Haqe
HHe napaMeTpa R B K- p -pacceJIHHH B 
HHTepsane t = -0,2 +-0,5 I F3B/c/2 cos
na,ZJ.aeT c senaqHHoii, nonyqeHHoii B rr p -
pacceJIHHH, qTo yKa3wsaeT Hanpeo6na,ZJ.a
HHe pacceJIHHJI C 06MCHOM H30CDHHOM 1 = 
=0. B 1974 ro,ZJ.y HaqaTw H3MepeHHJI Ha 
nyqKe DOJIO~HTCJILHO 3ap~eHHWX qaCTHU 
H nonyqeHw nepswe cse,ZJ.eHHJI o DOJIJIPH3a
UHH B pp-pacceJIHHH npH 45 F3B/c. B 
UCJIOM DOJiyqeHHWe pe3yJILTaTW CBH,!J.CTCJIL
CTBYIOT 0 CYJI(CCTBCHHOH pOJIH CDHHOBOB 
3aBHCHMOCTH B a,ZJ.pOHHWX B3aHMO,!J.CBCT
BHJIX DpH BWCOKHX 3HeprHJIX . 

Ynpyzoe pacceJIHue nuoHoe JIOpaMu ze
AUJI-3 u zeAuJI-4 B o6nacTH /3/2, 3/2/ -
pe30HaHCa ,!J.CTaJILHO HCCJIC,!J.OBaHO B 3KCDe
pHMCHTaX, npose,ZJ.eHHWX OHJIH cosMeCTHO 
c HAc:l> /liyxapecT/, yHasepcaTeToM Typa
Ha, c:I>H IJAH, HJIH /P~e)l(/, IlnoB,ZJ.HBCKHM 
yHasepcaTeToM a HHHJic:l> MrY. AHaJIH3 
,!J.HdxllepeHnaaJILHWX ceqeHHii ynpyroro pac
CCJIHHJI, H3MepeHHWX Ha MarHHTHOM CDCKT
poMeTpe C reJIHeBOB CTpHMepHOB KaMepo:i, 
,ZJ.aJI CJIC,!J.YJOJIUIC OCHOBHWC pe3yJILTaTW: 

a/ Bnepswe Hai,ZJ.eHa 3HepreTaqecKaJI 
3aBHCHMOCTL ~3 DHOH-JI,ZJ.epHOrO paCCeJI
HHJI. 06Hapy)I(CHO, qTo DOJIO~CHHe pe30-
HaHCa 3aMCTHO CMeutaeTCJI /oT 180 K 
L50 M 3B/ no cpaBHeHHIO c naoH- HYKJIOHHWM 
pacceJIHHeM ,ZJ.a~e ,ZJ.JIJI CTOJIL nerKHX JI,ZJ.ep. 
Onpe,ZJ.eneHHaJI H3 aHaJIH3a ,ZJ.JIHHa rr 4He
pacceJIHHJI 

Re ao = -0,160±0,010, 

Im a0 = 0,055±0,007 

HaXO,!J.HTCJI B XOpOWCM COrJiaCHH C ,ZJ.aHHWMH, 
DOJiyqeHHWMH H3 HCCJIC,!J.OBaHHJI MC30aTOMOB 

Re a0 = -0,143±0,004 H 

Im a0 = 0,042±0,003. 



57 

-r--r-..--r --r-"]· 

(Dit 
35 

25 

&. 
['Difrll] 

-10 

-20 

-30 

-40 

'l. 
.a 
.& 

.~t 
.4 

24. 3Hepze•u<iecKaJI 3a6UCUMOC.b (Ja3 
ynpyzozo pacceJIHUJI nUOH08 JIOpaMU 
zeAuJI-4. 

6/ Haii~eHo 3Ha'leHHe 3JJeKTpoMarHHT

Horo pa~Hyca nHoHa, pasHoe < r ~ > ~- 2 
= /0,83±0,17/ tiJM. Onpe~eneHHe pa~Hyca 
nHoHa H3 aHaJJHJa rr He- pacceJIHHJI JIBJJX

eTCJI HOBbiM CDOC060M HaXQ)J<~eHH.II 3TOH 

4Jyn,l\aMeHTaJJbHOH BeJJH'IBIIbl, He 3aBHCJI11UIM 

OT BCDOJJb30BaHIIbiX paHee. Hosoe 3Ha'leHBe 

xopowo cornacyeTCJI c peJyJJLTaTaMH, no

ny'leHHbiMH H3 ~pyrHX ODbiTOD /0,7± 
±0 ,2/ filM - H3 3JJeKTpOpO)K)J;eiiHJI DHOHOB, 

/0,78±0,10/ (f>M - H3 rr e -pacceJIHHJI, 

/0,75±0,14/ 4>M - H3 06paTHOro 3JieKTpo

po:>K,neHHJI llHOHOB/. 

o/ Ynpyroe rr±- 3 He -pacceJIHHe npo-

anaJTB3HposaHo C llOMOLQbiO ODTH'IeCKOH MO

~enH pacceJIHHB. 

r I liJyqeua npuMeHHMOCTL HMnynLc

Horo npu6nH~eHHJI M.ll onucanHJI pacceJHIHJI 

&a 

1Q 

:~ 
I 

~ 120 6» T[MeVJ w.,. 
d 

DHOHOB R,I(paMH :3 He H 4- He B HCCJJe~OBaH
HOB o6n acTH :JHeprHii. lloJ<aJaHo, 'ITO 3KC

nepHMeH TaJJLHble ~aHHble MoryT 6wTL onH

caHw n yTeM nepenopMHPOBKB c)lalbl P
BOJJHbl B BBe~eHHeM MHBMOH ~o6aBJ<H B c)lale 

S • BOJJHbl . BeJJB'IHna pa~ayca JI~pa 4 He , 
BXOA.IIll.\a JI B pac"'eT B Ka'leCTBe napaMeTpa, 

He JaBH CHT OT :meprHB npa 'Irr > 70 M3B 
B 6JJH3 K a K 3JICKTpOMarHHTHOMY pa~Bycy 

anLcila· l.faCTHIJ;bl. 

lloJiy'lenHe 3KCDepHMeHTaJJbHbiX ~aHHbiX 

o pacc e JIHHH nnoHOB B~paMB 3 He B 4 He Ha 

CHHXPOUHKJIOTpOHe JUJU H HX 4JB3B'IeCJ<aJI 

BHTepnp eTaiJ;BJI JIBJJJIIOTCJI BruKHbiM waroM 

B BCCJie~OBaHBB MeXaHB3Ma pacceJIHHJI DBO

HOB MaJJOHYKJIOHilbiMH CHCTeMaMH. 

C fl eAbiO noAy'ieHUJI oaHHbiX o nuoH
nuoHHOM e3auMooeiic•euu uccAeooeaHa pe
aKliUJl 77 + p ·> 77 + 77 +0 B6JJB3H ee 3HepreTB· 

qecKoro nopora. HJMepeHbl ce'leHHJI peaK-
- + + 0 + + IJ;BH rr p · > 77 7T p B 77 p ·-• 77 py DpH 3Hep-

rHJIX 230 H 275 M3B. Onpe~eneHbl HlOTo-
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25. ,4uazpaMMW ApzaHa OAA S , P , D , F u 
G- 60AH 6 ynpyzoM pacceAHUU nuoH06 AOpaMu 
zeAUA-4. ~wjpw y KpU6WX nOK03W60IOa KU· 
Heau'leCKYIO 3HepZUIO nUOHa 6 Aa6opaaopHOU 
cucaeMe KoopouHaa. 

DB'IeCJCB BHBapBaHTHWe a:wnJIBTYJlW peaJCIUIB 
17 N ... 17 17 N Ha nopore B cocTo.aHBJIX P B 

· II 
P31 • B paMJCaX TeOpBB "N.arJCBX" DBOHOB 
onpeJleJieHw S - BOJIHOBwe JlJIBHW 7717 - pac
ce.aHBJI: a 0 = /0,18±0,02/ m-;1 

, a 2 = 
= /-0 07+0 01/ m-1 

t - t TT 

HAepHaH CTPYKTypa 

K MexaHK3M SAepHbiX pea.I<UKif 

IlpOOOAJICOAOCb UCCAe0060HUe nOAApU· 
3aiiUOHHwx A6AeHuiJ 6 AOepHbiX peaKIIUAX. 
H3:wep.anac:a. acs:w:weTpBJI B yrnoBoM pac
npeJleJieHBB JCBa~synpyroro pacceJIHB.a no-

I ' I I I ~r J I --- e,, 
lmf>J - (5!. 

150 

100 

50 

50 

26. IlapfiUOAbHWe ce'leHUA ynpyzozo pacce
AHUA U nOAHWe ce'leHUA OAA f = 0,1,2,3,4 
6 pacceAHUu nuoH06 AOpaMu zeAuA-4. 

t + 

0{-/e) 

'0 

30 

20 

+ 10 

+ 
+ 

; 

e- Kltzatg"P!J• pp•ptltc8NUI 

6 - gttpgtfJf pp • ptl«ftNUI 

100 50 0 50 

27. AcuMMeapuA 6 yzAo6oM pacnpeoeAeHuu 
K6a3uynpyzozo pacceAHUA noAApu3o6aHHWX 
npoaoHo6 c 3Hepzueu 635 M3B npoaoHaMu 
6 A Ope AUaUA· 6. 

JIJipB30BaHBWX DPOTOBOB C 3Bepr&ei 
635 M 3B npoToHaMB B JIJlpax 6 Li B 

12 C . 
06Hapy:lKeHHaJI paHee B 3JCcneps:weHTax c 
JIBTBeM·6 3aBBCBMOCTh aCBMMeTpBB OT Be· 
JIB'IBHW npoeJCUBB BMDYJIJ.Ca p oz OCTaTO'I· 
Horo JIJlpa Ha HanpaBJieHBe naJlaiOJUero npo
TOHa npo.aBJI.aeTc.a B nps pacce.aHBB Ha 42 ° 



B C.n;.M. HaJJeTaiOJn;ero DpOTOHa B DpOTOHa 

B •APe 12c . Ha6moAae:wwi 3flwlleKT He :wo

lKeT 6wn. o61o•cHeH B pa:wJCax s:wnym.cHoro 

DpB6JIBlKeHB.. C DJIOCICBMB BOJIB&MB B Tpe-

6yeT y'leTa BTopB'IBoro B3&BMOAeicTBBJI 

DpOTOBOB B •Ape B CDBH·op6BT&JlbHOi CBJI3B 

HYKJIOHOB. 3Kcneps:weHT&JI&Hwe A&HHwe 

H&XOA .. TC .. B IC&'IeCTBeHHOM COrJiaCBB C pe-

3YJI&TaTa:ws pac'leToB Mapsca s AeMoHcT

psp~T BWCOIC~ 'IYBCTBBTeJibHOCTb DOJIJI• 

10° ! photof iss ion ( crf/~) 
8 f prompt fission 
6 

4 f delayed f ission 

f f f f 2 

10-f t£ f f 8 
6 

>. 4 
h - ~ y :.0 

.8 2 
0 .... a. 

10"2 

:'£ 8 
102 

0 6 
:J c 4 

~ 
9 

' 2 
"'0 
Q; 
·;;.. 101 10J 
c 8 

.Q 6 
Ill 
Ill - 4 

2 Ac Th Po u ,...N~r- Pu 
"' "' lf!l(: 

cor-on 
"' "' ,., ,., ,.,,.,..., ._. M ... "' "' N "'"' "'"'"' "'"'"' "' N 

10. 16" 
X 

28. BepoJJ•Hoc•r. oeiU!HUJI •JJ..-eAwx JJOep 
/o•HeCeHHQJI K nOAHOU eepoJJ•Hoc•u JIOep
HOZO 630UMOOeuc•euJJ/ noO Oeuc•eueM o•· 
PUIIa•eAr.HO 3apJJ..-eHHWX MIOOH06 /'4epHWe 
•o'4KU - MZHoeeHHoe oeAeHue, o•Kpw•we 
Kpy..-Ku - 3ana30W60JOfllee oeAeHue/. )1AA 
cpaeHeHUJJ npueeoeHw OoHHwe o {Jo•ooeAe
Huu /o603HO'IeHW K6aOpa•UKOMU/. 

59 
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pB3aD:BOHHWX JIBJieHd B •AepHwx peaKD:BJIX 

IC :wexaHB3MY peaKn;Bi. 

HccAeooeaHo oeAeHue JJoep u..-eAwx 
3AeMeH•oe npu 63auMooeuc•euu c p.-·Me-
3oHaMu. fiOJiy'leHHWe pe3yJibT&TW B3Mepe

HBi Bep O .. THOCTB AeJieHBJI B30TODOB TOpBJI, 

ypaHa, HeDTYHBJI B DJIYTOHBJI D03BOJIJIIOT 

CBCTeM&TB3BpOBATb a6COniOTHWe BepOJIT· 

HOCTB AeJieHBJI •Aep T.lllKeJIWX 3Jie:WeHTOB 

DOA A e iCTBBeM OTPBO:&TeJibHWX MIOOHOB. 

AHaJIB3 AAHHWX 0 BepOJITHOCTB AeJieHBJI 

DpB 6e3p&AS&O:BOHHWX nepeXOA&X B Me30· 

aTOM&X TJilKeJIWX 3Jie:WeHTOB DOIC&3WBaeT, 

'ITO Dp BCYTCTBBe MIOOHa Ha ls ·op6BTe 

Me30&T OMa 3H&'IBTeJibHO CHBlK&eT BepOJIT· 

HOCT& ~OTOAeJieHBJI JIApa. ConocTaBJieHBe 

BepO.IITHOCTeii AeJieHBJI DOA AeiCTBBeM MIOO • 

HOB B ~OTOAeJieHBJI A&eT HOB~ BH~pM&O:BIO 
0 CTpyK Type 6ap&epa AeJieHHJI . 

06Hapy..-eHO UH.eHCU6HOe o6pa3060HUe 
Heu•poHooe{Juflu•Hwx u3o•onoe, 3Ha'ls

TeJI&Ho YAaJJeHHWX OT nonocw 6eTa- e Ta-

6BJibHOCTB /BDJIOTb AO 12·13 M&CCOBWX 

eASHBO:/ B peaJCUBJIX 3&XB&Ta "-·Me30HOB 

.IIAP&MB T.lllKeJIWX 3JieMeHTOB. llOK&3&HO, 'ITO 

B 3TBX peaJCO:BJIX 3flwlleKTBBHO B036y)I(A&IOTCJI 

BWCOKOCDBHOBWe JIAepHWe COCTO .. HBJI. B 
OTAeJibHWX CJIY'I&JIX peaKO:BJI 3aXB&Ta DBO· 

HOB Dp BBOABT IC He06W'IHO BWCOICBM B30• 

:wepHw:w OTHoweHBJIM: B peaKO:BH Pb + rr _. 

-> X n + 198Tl R30MepHoe OTHOWeHBe a / a = m t, 
=5,0. llpoBeAeHHWe 31CCDepBlioteHTW DOIC&JW· 

BAIOT, 'ITO JIAepHWB 3aXBaT 77- ·Me30HOB 

MOlKeT CJIYlKBTb HOBWM 3flwlleKTBBHWM Me TO · 

AOM DpB BCCJieAOBAHBB CTPYKTYPW BWCOJCO· 

CDBHOBWX •AepHWX COCTOJIHBB. 

JlccAeooeaHa peaKIIUJf 
4 . :l 

+ He + • H + n + r- . lloKa3aHo, 'ITO c aepo-

JITHOCT&IO /1,1±0,1/· 10-2 HA &ICT 3&XBa· 

Ta pea Kn;BJI ocy~n;ecTBJIJieTc• nyTe:w B03-

6y)I(AeHBJI npo:we)l(fTO'IHoro JIApa 12 B Ha 

ypOBHB B BHTepBaJJe 20-35 M3B. 3JCCDeps

:weHT&JibHOe 3H&'IeHBe BepOJITHOCTB T&KOrO 

pelOH&HCHOrO MeX&HB3M&,BCCJieAOBAHHOrO 

B pa6oTax TeopeTBKOB OHJIH, DOATBep)I(Aa

eT Teop eTB'IeCKBe on:eHKB. 
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29. CneK•P zaMMa- U3Ay'leHU.II .110ep cauHija, noAy'leHHozo npu o6Ay'le
Huu 6UCMYJra 71- . M€30HQMU. 

CneKTpocKonH~ 

HeHTpOHO.Ue$H~HTHbiX .stnep. 

KopoTKO)I(HBymMe H30TOnhi. Pa,wfoXHMH~ 

IlpoOOAJitQAUCb 3KcnepUM€HIIbl no npo
zpaMMe JICHAliii /JI~epHa.& CfieKTpOCI<OfiHJI 
ua ny'IKe npoTOHOB c JHepruei 670 M 3B/ : 

1. 3aaepmeuw ~eTanJ.uwe uccne.I(oBa
HBJI CHO)I(HhiX CXeM pacna~a B30TOfiOB 77Rb, 
85y , R8 ,H9 Nb , 148 ,150 ,152 , 153 , 155 ,1570 y . 

l56 ,158 , 16 0Ho l 56 ,158 .16 0E l59-- 16 2 ,166 T , r , m • 
162 Yb a ~pyrux .s.~ep. OTicpwTw u oawe 
BlOTOllhl 158, 159, 160yb , 157Tm , 143 Sm 
132 Ph • 0TKphiTO B30Mepuoe COCTORHHC 
156 Ho c T •:. : : 1 .MUH. YTo'IHeHa u~eHTH · 
cilBKallBII l ;;r; Er J. T v =19,5 MUH.j. )l;nJI 

I ( (J - I 8 1 li 0 ' ~ 
Jl~ep '' Er , .) · ' Dy npoae~eu eTa-
TBCTB'leCKBB auan&3 CBOBCTB .&~epHhiX 

ypoauei c Jueprue:ii awme 2 M 3B. B :noi 
o6nacTB 3Heprui. so 36y)l()teHBJI ua6mo~aeT
C.& cilparMeHTa~H.B ~Byx· B 'leTwpeXKBa 3B· 

'laCTB'IHhiX COCTOJIHBB. flony'leHHa.& BHcilop· 
Ma~BJI CYIQeCTBeHHO DODOnH.&eT CBCTeMaTB· 
KY CBOBCTB KonneKTHBHhiX B KBa3B'laCTB'l· 
HhiX COCTOJIHBB. flony'ICHO yKa3aHBe Ha 
CYIQeCTBOBaHBC aHOManJ.HO YCKOpeHHOrO 
6eTa-nepexo:\a nepaoro 3anpe~eHBJI npu 
pacna~e 156 • 60f:r . 

2. COBMeCTHO C cilB3BKaMB YHBBepcs· 
TeTa B CacceKce I AHrnuJI/ npo~oiDKeuw 
RCcne~oBaHBJI yrnoawx pacnpe~eneuui 

raMMa • B 3Hy'ICHBJI OT OpBeHTBpOBaHHhiX 
.&.l{ep. 3THM MCTO~OM B3y'leH pacna~ 

rss , ls6Tb • H3:wepeuw ape:weua )1(113HB 

B yrnoawe y y -Koppen.a~BB npu pacna~e 
B036y)l()teHHhiX COCTO.BHBH .a~ep 147 ,149Gd. 

3. Pa3pa6oTau p.a~ uoawx 6wcTpwx 
paAUOXBMB'leCICBX MeTO~OB Bbl~eneHBJI npo • 
~YICTOB Jl~epHhiX peaiCilBB B3 o6ny'leHHhiX 
6wcTphiMB npoToaa:wu :wumeaei. AnJi scene
~oaaHBJI acTaTa, ca:woro TJI)Kenoro rano
reaa, He BMeJO~ero CTa6BJJJ.HhiX H30TO
DOB, pa3pa6oTaHa OpBrBHanJ.HaJI MeTO~HICa 
JICcnpeccaoro aw~eneHBJI acTaTa B3 ropJI
~ero ypaua B HOBhiB BhiCOICO'IYBCTBBTenJ.-



HLlB xpoMaTorpa4>H'IeC.KHB YeTOA aHaJIH3a 

CMeceii paAUOaKTHBHLlX 6naropOAULlX ra • 

30B. 3THM MeTOAOM npe,!UipBH.RT nOHCK 

HeBTpOHOH36LlTO'IHLlX .RAep 222 ,223,22~t B 

npOAYKTax rny6oKoro pacmenneua.& ypaua. 

PaAHOXHMH'IecKa.R rpynna o6ecneqasa

na WHPOKHB Kpyr HCCJieAOBaHHB paAUOaK· 

THBHLlMH npenapaTaMH 25 XHMH'IeCKHX 3Jie· 

MeHTOB. 
N<1 ua xpo- II Ill IY y Yl 
MB T OI'p8MMe F F F CL Cl a 
Coe.nnHeHHe ©At © ©At © ©At ©At 

TeMnepaTypa At At 
KHITeHHR 2 14,4 2 14,9 22 1,5 2581l 263 ,3 264,6 

30. PaouoxpoMa•ozpaMMa wec•u coeou
HeHuu ouzaAozeH6eH30Aa, cooepxaUIUX a•o
MW ac•a•a. 

Me30MOJieKy MipHbie npoi.J,eccbi , 

3J18KTpOHHa~ CTpyKTypa BemeCTBa 

HccneAOBaHH.R no Me30XHMHH npoBOAH

JIHCL C UeJILIO: 

a/ BLl.RCHeHHJI MeXaHH3Ma o6pa30BaHH.R 

Me30MOJieKyJI H HX noBeAeHH.R B BemecTBe; 

6/ nOHCKa H HCCJieAOBaHH.R ~H3H'IeC.KHX 
3~eKTOB, n03BOJI.RIOmHX C nOMOmLIO Me30· 

HOB onpeAeJIJITL XHMH'IeCKYJO CTPYKTYPY 

Bell{eCTBa. 

06HapyxeHO H060e JI6AeHUe - 3MUCCUJI 
CMeUieHHOZO 3AeK•poHHOZO peH•zeH06CKOZO 
U3Ay'leHUJI npH o6pa30BaHHH MIOOHHLlX aTO· 

MOB TJI)I(eJILlX · 3JieMeHTOB • ypaHa, TOpH.R, 

.. 61 

HPHAHJI , TaHTana . 3xcnepaMeHTLl npoBOAH

JIHCL COBMeCTHO C ~H3HKaYH QEPHa Ha 

MIOOHHOM ny'IKe cauxpoUHKJIOTpoua OHJIH. 

B cneKTpe peuTreuoscxoro H3Jiy'leHHJI, 

B03HHKa iOmero OAHOBpeMeHHO C OCTaHOB.KOB 

MIOOHa, uanpaMep, B ypaue I Z =92/, 
Ha6JIIOAa iOTCJI JIHHHH, 6JIH3.KHe no 3HeprHH 

x JIHHHJIM K- cepaa peHTreuoscKoro H3JIY-

. 'leHH.R 3JieKTpOHHOi 060JIO'IKH npOTaKTHHHJI 

I Z =91/, uo cMemeHHLle B cTopouy 6om.

nmx 3He prHB Ha HeCKOJILKO COTeH 3JieKTpOH

BOJILT . 3~eKT MO)I(eT 6LlTL 06'1t.RCHeH B 

npeAnOJIO)I(eHHH 0 TOY, 'ITO Ha6JIIOAaeMOe 

H3Jiy'leHHe B03HHKaeT npH 3anOJIHeHHH sa· 
KaHCHB B 3JieKTPOHHOB o60JIO'I.Ke MIOOHHOrO 
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31. PeH• z eHoecKue cneK•pw MIOOHHwxa•o
Moe ypaHa. BepxHAJI KpueaA - uaAy'leHue, 
ucnycKa eMoe oOHoepeMeHHO c oc•aHosKou 
MIOOHO, HWICHJIJI KpU60JI - 3ana30W60H>IIIee 
uaAy'leHue. 
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~ 32. 3Hepzeau-.ecKuii coeuz AUHUii K- cepuu 
~ peHazeH06CKOZO U3AY'l€HUJI MIOOHHWX oao

M06 a.RJIC€/II>IX 3A€M€Ha06. 

40 

aTOMa ypaua, Bhl3BaHHWX MIOOHHWMH O>Ke
nepexo~aMH. TaK KaK MIOOH npH 3TOM ua
XO~TCJI Ha ~OCTaTO'IHO BWCOKOH op6HTe 
I n ll = 6-8/, Bhi3WBaeMoe HM 3Kpauupo
sauue JI~epuoro 3apJI~a CHR*aeT 3~eK
THBHWii 3apJI~ JI~pa MeHbWe, 'leM Ha e~
HHU.Y. 3TO npHBO~HT K C~BHry 3HeprHH 
H3ny'leHHJI no cpasueuHIO c K -cepueii 
npoTaKTHHHJI. 06uap}')Keuuoe JIBneuue ~aeT 
uoswii no~xo~ K H3yqeHHIO ~aMHKH o6· 
pa30BaHHJI Me30aTOMOB. 

33. 306UCUMOC111b OC11101110'lHOU nOAJipU30fiUU 
!1-- M€30H06 /no 0111HOUI€HUIO K nOAJipU30fiUU 
6 zpo~ume/ 6 KUC/101/IOX /1/ U ZUOpOOKU· 
c.Rx I I c o6111eii cmpyKmypHoii ¢opMyAoii 
Hn (0 H) Z 0111 01/IOMHOZO HOMepa 3Ae
M€H1110 Z", U3M€p€HHOJI npu nOCOOK€ MIOOHO 
HO 01/IOMbl KUCAOpOOO. 

~ 

50 

ZKOmHn 
N+OH--H- N=O 
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60 70 80 z 



H3y'leHr.J Me3opeHazeHoecKue cneKapr.r 
MIOOHHWX aaOM08 AUaUJI. lloKa3aHO, 'ITO 

BHTeHCBBHOCTB Me3opeHTreHOBCKBX nHHBB 

3aBBCJIT OT XBMB'IeCKOrO COCTOJIHBJI nB

TBJI MeTaJIJIB'IeCKBB nHTBH BJIB rB~pB~ 

nHTBJI. CpaBBeHBe c Teopaei o6Hapy)I(BBaeT 

'IYBCTBBTeJibHOCTb MeTO~a K Ha'laJibHOMY 

pacnpe~eJieHHIO Me30HOB no COCTOJIHBJIM 

C pa3nH'IBWMB op6BTaJibHWMB MOMeHTaMB. 

TaKaJI BHcllOPMailBJI Heo6xo~Ma ~JIJI no

HBMaHBJI Ha'laJibHOB CTa~BB 3aXBaTa Mroo

HOB B Me30MOJieKyJie. 

H3MepeHa ocaaiiO'IHaJI noAJIPU30fiUJI ll-
Me30H08 B KBCJIOTaX B rB~pOOKBCJIX C 06~eB 

CTPYKTYPHOB cllopMynoB: Z k 0 m H n • 06Hapy

~eH nepBO~B'IeCKBH xapaKTep OCTaTO'IHOB 

nOJIJipB3a.IUIB OT BeJIB'IBHW Z , o6yCJIOBJieH

Hwi B3MepeHBeM xapaKTepa CBJI3B ra~po

KCBJibHOB rpynnw OH npB npoxo)l(.neHBB Z 
no nepao~y Ta6.liBlJ;w MeH~eneeBa. 3ToT 

pe3yJibTaT ~eMOHCTpBpyeT B03MO:>KHOCTb 

BCnOJib30BaHBJI ~enOJI.IIpB3a.UBH MID- Me30-

HOB B Ka'leCTBe MeTO~a ~JI BCCJie~OBaHBJI 

CTeneHB BOHHOCTB XBMB'IeCKOB CBJI3B. 

HpoeeoeHw 3KcnepuMeHar.a no u3y'leHUIO 
XUMU'IeCKOZO cocaaea XU8f>IX opzaHU3M08 
nyaeM pezucapaijUU Me30peHIIZeH06CKOZO 
U3Ay'leHUJI. 3KCnepBMeHTbl npe~C'I'aBJIJIIDT 

BHTepec ~JIJI BCCJie~OBaHBJI 6BOXBMB'IeCKHX 

nponeccoB B )I(BBWX opraHB3Max a pa3BBTBJI 

MeTO~OB paHHeB ~arHOCTBKB /"MIDOHHaJI" 

~arHOCTBKa/. 

TeopeTJrqecKHe 
HCCJie.noBaHHH 

PaccMollpeHr.a 3AenrpoMazHumHr.ae 3(J
(JeKIIf>l 6 OU(JpaKfiUOHHOM paCCeJIHUU aopo
H06 npu er.acoKux 3Hepzu.11x. BwqacneHa 

BeJIB'IBHa C~BBra B nOJIO~eHBB BaKyyMHO

ro nonroca a nonpaBKa K 3Ha'leHHIO Tpex

noMepoHHOB KOHCTaHTbl CBJI3B, Bbi3BaHHWe 

BKJia~OM :meKTpOMarHBTHbiX B3aBMO~eBCT

BBB. lloKa3aHO, 'ITO BKJia~bl BHTepciJepeH.UHB 

:meKTpOMarHBTHbiX B CBJlbHbiX B3aBMO~eB-
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CTBBB B co6cTBeHHO- 3HepreTB'IecKyro 'laCTb 

noMep oHa MOryT B3aBMHO COKpaTBTbCJI. B 

TO ~e BpeMJI ~BYXcllOTOHHaJI C06CTBeHHO-

3Hepre TB'IeCKaJI 'laCTb He MO~eT 6b1Tb 

CKOMn eHCBpOBaHa B He 3KpaHBpyeTCJI CBJib

HbiMB B3aBMO~eBCTBBJIMB B B3BCCTHWX Ba

pBaHTa X TeOpBB nOMepoHa. 

H p oaHaAu3upoeaHw u3eecaHr.re 3Kcne
puMeHIIciAr.Hr.re oaHHr.re o6 BHKJIW3BBHWX 

cneKTp ax peaK.UBB P P .. P X · Tiony'leHw Ha-

6opw 3Ha'leHBB Tpexpe~OHHWX KOHCTaHT 

CBJI3H , Heo6xo~Mwe ~· pac'leTa ~a
rpaMM , OnBCWBaiD~X UIBpOKBB Kpyr npo

.UCCCOB npB BWCOKBX 3HeprBJIX. B 'laCT

HOCTB , nOJIBJIJieTCJI B03M0)1(BOCTb KOppeKT

HOrO Bbi'IBCJieHBJI 3HepreTB'IeCKOrO pOCTa 

nonHor o ce'leHBJI pp-pacceJIHBJI . B OTJIB'IBe 

OT C~eCTByro~X o6pa60TOK, B aHanH3e 

Y'ITeHa BHTepciJepeH.UBJI nOMepoHa CO BTO

pB'IHbiMB TpaeKTOpBJIMB B HaH~eHO He

CKOJlbK O pemeHBB. Ha 3TOB OCHOBe C~epaHW 

npe~cKa3aHBJI ~JIJI 3KCnepBMeHTOB, npOBO

~MbiX B NAL coBMeCTHo c OHJIH. 

Hp oooAxeHr.a uccAeooeaHuJI no •eopuu 
630UMOOeUCII6UJI 'IOCaUfl . 6f>ICOKOU 3Hepzuu 
c JIOpaMu. B paMKax TeopHB MHoroKpaT

Horo p acceJIHBJI ycTaHOBJieHa CBJI3b Me)l(.ny 

BHKJiro3BBHbiMB cneKTpaMB 'laCTB.U, po~

~eHHWX Ha npOTOHaX B CJIO:>KHWX JI~pax. 

Pa3pa6oTaHa MeTO~BKa y'leTa npBH.UBna 

Tiayna B nponeccax nepe3apJI~KB qacTB.U 

Ha a T OMHWX JI~pax C y'leTOM 3ciMIIeKTOB 

B3aBMO~eHCTBBJI B Ha'laJibHOM B KOHC'IHOM 

COCTOJIHBJIX. llpoaHanH3BpOBaHa pOJib 341-

clleKTOB HCCTa6BJibHOCTB B nponeccax He

KOrepe HTHOrO po)l(.neHBJI pe30HaHCOB Ha Jl~

pax . . H3y'leHo noporoBoe no nepe~aHHOMY 

BMnyJibCY DOBe~eHBe Ce'leHBB HeKOrepeHT

HOrO po)l(.neHBJI 'laCTB.U Ha Jl~pax B He

~cllpaK.UBOHHWX nponeccax. Pa3pa6oTaHa 

CXeMa aHaJIB3a nOJIJipB3a.UBOHHbiX 3ciMIIeKTOB 

B npo ueccax ~BcllpaKUBOHHOB ~CCOIUia.IUIB 
nBOHOB Ha Jl~pax, BCCJie~OBaHBe KOTOpbiX 

fi03BOJIHT DOJIY'IBTb ~OnOJlliBTeJibHYID BH

cllopMa UBID 0 B3aBMO~eHCTBBB HeCTa6BJibHbiX 

CBCTeM C HYKJIOHaMB. 
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Kpyrrnhie 3KcnepHMeHTaJibHbie 

ycTaHOBKH. _ 

HoBbie MeTO)J;bi HccJiep;osaHH5I. 

3JieKTpOHHKa 

IloAy'-leHo 70 llfbiCJI'-1 r;/Jomozpa(Juu Ha 
nJIIfUM€1fp060M MOZHUTfiHOM UCKp060M 
cn~KifpoMeape npH ocymecTsneHHH npo

rpaMMLI HCCfle,AOBaHHJI .AH$paKI.(HOHHOH ,ABC· 

COI.(Hai.(HH DHOHOB C HMnynLCOM 40 F3B/c 
Ha JI,Apax. ~nJI o6ecne'leHHJI ueo6xo,AHM oii 

TO'IHOCTH H3MepeHHJI HMDYflLCa BTOpH'IHLIX 

'laCTHI.( H BLICOKOH 3$tiJeKTHBHOCTH OT60pa 

H perHCTpai.(HH MHOrO'IaCTH'IHLIX C06LITHH 

npose~H PJI.A MeTO.AH'IecKHX pa6oT: a/ H3-

MepeHa Tonorpa$HJI MarHHTHoro nonJI B 

8 M 3 pa6oqero o6'LeMa cneKTpoMeT pa. 

HanpB:>KeHHOCTL nonJI H3MepeHa B 200 00 

TO'IeK C TO'IHOCTLIO ny'IWe 0,1 ~; 6/ BBe,AeHa 

B 3KCnnyaTai.(HIO OpHrHHanLHaJI CHCTeMa B LJ· 

COKOBOflLTHOrO llHTaHHJI HCKpOBLIX KaM ep, 

o6ecne'IHBaJOIQaJI swcoKoe nepeHanpB:>KeHHe 

Ha KaMepax H yKopoqeuHe HMnynLca c no

uomLIO wyHTHPYJOmHX pa3pJI,AHHK OB; 

B/ CMOHTHpOBaHO o6opy,AOBaHHe, llpH6LJB· 

wee H3 UEPHa .AnB cosuecTHoro npose,Ae

HHJI 3KCDepHMeHTa /oxpaHHLie CI.(HHTHnnJI· 

.I.(IIOHHLie C'leT'IHKH, 6LICTpaJI 3neKTpOHHKa, 

3BM HP2100A/. 

IloAy'-leHbl IIP€KU 3A€KIIfPOH06 e eooop oo
HOU capuMepHou KaMepe. Heo6xo,AHMaJI .AflJI 

$oTorpa$HpOBaHHJI JlpKOCTL TpeKOB,AOCTH· 

raeTCJI DPH ,AaBneHHH BO,AOpO,Aa OT 0,25 ,AO 

1 QlfM DpH OTHOCHTenLHO HH3KOH HallpJI:>Ke H • 

HOCTH HMDYflLCHOrO llOflJI • 27 KB/CM. 3TOT 

pe3ynLTaT DOnyqeH 3a C'leT HCDOflL30BaHHJI 

",AJIHHHOro" BLICOKOBOflLTHOrO HMDYflL Ca 

/pe:>KHM CaMOWYHTHpOBaHHJI/ H BBe,AeHHJI 

ManLJX ,Ao6asoK /- 0,5~/MeTaHa. Pa3pa6 o

TaHHaJI MeTO.AHKa npe,AcTaBnBeT co6oii sa:>K

HLii mar B C03.Aa,HHH CTpHMepHLIX KaMep C -BO,AOpO,AHLIM HanonueHHeM. 

34. flloaozpa(Ju.R cAeoa 3AeKapoHa e capu
MepHou KaMepe, HanoAH€HHOU 6000pOOOM 
npu aaMoc(JepHoM oaeAeHuu c 0, 5*- Hou 
npUM€CbiO MelfaHa. 

Co3oaH ebrcoKOUHifeHcueHbru nuoHHbrr'.l 
ny'-IOK OAJI MeouKo- 6uoAozu'-leCKUX u (Ju-
3U'-IeCKUX UCCA€006QHUU. fiHOHLI, reuepH· 

pyeuwe DpOTOHHLIM Dy'IKOM B MHWeHH, tiJo· 

KYCHPYIOTCJI C DOMOIQLIO WHpOKOyronLHOH 

MarHHTHOH JIHH3LI C aKCHanLHO • CHMMeTpH'I • 

HOB KOH$Hrypai.(Heii DOflJI. 3Ta OpHrHHanL· 

HaJI $OKYCHpyiOmaJI CHCTeMa HMeeT HCKJIIO· 

'IHTenLHO BLICOKHi aKcenTaHc: Tenecuwii 

yron 3aXBaTa DHOHOB COCTaBnJieT OKOflO 

0,44 cp. B $oKyce JIHH3LI c03,AaeTCJI "nHoH

HOe H306pa:>KeHHe" MHWeHH C DflOTHOCTLIO 

DOTOKa H DnOTHOCTLIO OCTaHOBOK DHOHOB 

Ha O,AHH· ,ADa DOpJI,AKa BLIWe, 'leM B ,ApyrHX 

DHOHHLIX DY'IKaX, C03,AaHHLIX Ha yCKOpHTe· 

flJIX. 3TO OTKpLIBaeT HOBble B03MO:>KHOCTH 

,AnJI npOBe,AeHHJI Me,AHK0-6HOflOrH'IeCKHX H 

$H3H'IeCKHX HCCne,AOBaHHii: MOmftOCTL ,A03LI 

B llY'IKe -400 63p/'-laC ,AOCTaTO'IHa ,AnJI 

npose,AeHHJI uenoro pJI,Aa pa,AH06HonorH

'leCKHX H HeKOTOPLIX KJIHHH'IeCKHX HCCne,AO· 

BaHHi no nyqesoii TepanHH OHKonorH'Ie

CKHX 60flLHLIX; DY'IOK npe,ACTaBnJieT He· 

COMHeHHLIB HHTepec H ,AnJI DPOBe,AeHHJI $H • 

3H'IeCKHX 3KCnepHMeHTOB, B KOTOpLIX Hy:>K-



HLI BLICOKHe HHTeHCHBHOCTH H llJIOTHOCTH 

OCTaHOBOK llHOHOB. 06Hapy)l(eHHe 34MtleK • 

THBHOrO B036y)I(AeHHJI BLICOKOCllHHOBLIX CO· 

CTOJIHHB HeBTpOHO~e~H~HTHLIX H30TOllOB B 

peaK~HJIX rr·3aXBaTa - pe3yJILTaT O~HOrO 

Hl 3KCnepHMeHTOB, npoBe~eHHLIX Ha HOBOM 

nyqxe B 197 4 ro~y. 

OcHOBHbie napaMeTpbi nHOHHoro nyqKa 

ABB M€AHK0-6HonorHqeCKHX 

H ~H3HqeCKHX HCCB€AOBaHHH 

Cu 
llo~OR Dpo'rOHOB (p/ceR) (I,Ij:,O,I),I()li 

JljiCDepoBJ! opo6era IIIIOHOB B ~0 (OM) O,Bj:,O,I 

31WJBR'riiBR811 DJIOIQ8.11J> Dy'IR8 
IIKOBOB ( cM2) 

llo~OK ( '7< /ceR) 

UBKCBMS~HSH DJIO~HOC'r~ 

-:![ 

o,9±.<J,3l .ro7 

82+20 -
:r.+ 

3,6..0,9).I07 

oooroKS (lt' /crl-. cex) (I, 05±0, 15 Jio5 (4,2j:,0,6).1o5 

llaRCIIIM!l~HaH IIJJO'rHOC'r!. 

OC~SHOF.OR B ~0 

(~ /cu3cex) (0,54j:,O,OS)Ia5 (2,3±.<J,4l .ra5 

.noaa Ha BX0.11.6 K ptBOll 

Bparra (pa.ll.!IIBB) 

.IIoaa B IIKK6 ( PBWIIBB) 

-
llp11116C~ /( - 11680HOB DO 

O~BOUI61111J) K rlf-- Me 30HBII 

llpllleC~ 1(+ -Mil30HOB B 

IIJ'I1I8 W -Mil30BOB 

llMOK 8.116K!poBOB B ~8 

flr-- lleSOHOB ( e /creeK) 

I,4j:,O,I 2,8j:,0,2 

3,0j:,0,2 4,9j:,0,4 

12% 

(3 + IOJ,Io4 

3aeepweHa pa3pa6o•Ka npomoHHou no
AJIPU3oeaHHou MUWeHU H060ZO muna - "3a

MOpO)I(eHHOB" llOJIJipH30BaHHOB MHWeHH. 

B03MO)I(HOCTL C03~aHHJI TaKHX MHWeHeB 

6Lina OTKPLITa B npo~ecce no nonyqeuaro 

CBepXHH3KHX TeMnepaTyp MeTO~OM paCT

sopeuaJI reJIHJI-3 B renaa-4. B uacTOJIII(ee 

BpeMJI 3TOT MeTO~, BnepBLle pa3pa6oTaH· 

HLIB B OHJIH, wapoxo acnonLlyeTcJI B 

Mape. BonLwaJixono~onpoalso~aTenLuocTL 
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ycTaHOB OK; OCHOBaHHblX Ha paCTBOpeHHH 
3 He B t He, nolBOJIJieT oxna)l(~aTL MHWeHH 

~0 TeMnepaTypLI B HeCKOJILKO COTLIX ~OJieB 

rpa~yca KenLBHHa. llonJipH30BauuaJI MH

weuL, BBe~eHHaJI B ~eBCTBHe, HMeeT 6onL

WHe npe HMyll(eCTBa nepe~ MHWeHJIMH o6Liq

HOrO T Hna: BLICOKaJI CTeneHb llOJIJipH3a· 

~HH I -8011/ol, y~o6uoe speMJI penaxca~HH 
lnopJI~Ka. COTeH qacoBI, B03M0)1(H0CTL pa-

60TLI B MarHHTaX C 60JihWHM 3a30p0M H 

Manos uanpJt)l(euuocTLIO l-0,5 Tl. 3TH 

KaqeCTB a MHWeHH OTKpLIBaiDT WHpOKHe B03-

MO)I(HO CTH ~JIJI HCCJie~OBaHHJI llOJIJipH3a~H

OHHLIX 34MtleKTOB BO B3aHMO~eBCTBHJIX a~
pOHOB B LICOKHX 3HeprHB. 

BeeOeHa 6 oeucmeue MOOeAb UOHHOZO 
UCJIO'IHUKa nOAJipU306QHHbiX np01110H06 ~JIJI 

CHHXpO~HKJIOTpOHa. 0CHOBHLIMH y3JiaMH MO· 

~eJIH JIBJIJIIOTCJI:~HCCO~HaTOp,WeCTHllOJIIDC• 

HOB Mar HHT, BLICOKoqacTOTHLIB llOJIJipH3a

TOp, H OHHlaTop a nonJipHMeTp. ATOMHLIB 

nyqoK B HOHH3a TOpe HMeeT HHTeHCHBHOCTh 

5·10 
14 

0111/C, TOK llOJIJipH30BaHHLIX npo

TOHOB Ha BLIXO~e HOHH3aTOpa COCTaBJIJieT 

0,1 M KA. CTeneHL nonJipH3a~aa I- 7511/ol 
onpe~eJIJieTCJI HOBhiM 34MtleKTHBHLIM MeTo

~OM H3 M epeHHJI llOJIJipH3a~HH HOHOB C 3Hep

raei OT 1 ~0 4 K3B, qTO ll03BOJIJieT onpe

~eJIJITh llOJI.IlpH3a~HID npOTOHOB ~0 HX YCKO-

peHHJI CHHXPOUHKJIOTpOHe. 

BeeoeH e oeucmeue npu6op OAJI aemo
Mamu .. ecKozo U3MepeHUJI cpeoHeu 3Hepzuu 
np01110H 06 B llY'"IKe CHHXpO~HKJIOTpOHa. llpa-

6op ocuosau ua npe~o)l(eHHOM B OHJIH 
MeTo~e H3MepeHHJI cpe~uei 3Hepraa npoTo

HOB c · CllOJihlOBaHHeM ~BOBHOrO OTpa)l(e

HHJI Hln yqeuaJI Basanosa- qepeuxosa. 

Pa3eueaAcJI Aa6opalllopHblu &~eHIIP Ha· 
KOnAeHUJI U o6pa60JIKU UHfPOpMOijUU. 3uaqa

TeJihHO pacwapeHLI B03MO)I(HOCTH BLlqHC • 

JIHTeJihH LIX MaWHH ~eHTpa: Ha 3BM 

HP-2116C pacwapeua onepaTHBHaJI na-

MJITL, BBe~eHa B ~eBCTBHe ~HCKOBaJI one

pa~HOHHaJI CHCTeMa H onepa~HOHHaJI CHC· 



MoH•CJJIC u Hac•poiiKa yc•aHoeKu. 

Ha MIOOHHOM ny'IKe CHHXPOUHKJIOTpOHa 
CMOHTHpOBaHa ycTaHOBKa AJIR H3MepeHHR 
aCHMMeTpHH yrJIOBOrO pacnpeAeJieHHR 3a
p.ll.>KeHHhiX 'laCTHU, HCnycKaeMhiX npH RAep
HOM MIO· 3aXBaTe. 

liAOK nponopfiUOHaAr.Ht.~x C'le•'luKoe OAJI 
6WOeAeHUJI oc•aH060K MIOOH06 U U3MepeHUJI 
UOHU3Qf1UOHHWX no•epb UcnycKaeMWX 3apJI· 
JKeHHWX 'lac•ufl. 



KpuozeHHa.JI cuc•eMa co ceepxnpoeoO.JI
IIIUM MaZHU.OM /Ha CHUMKe cnpaeaj U cuc
•eMa U3MepeHU.JI c•eneHu no.tupu3a~uu eo
oopooa. 

I Pa3pa6o•aHa npo•oHHa.JI noA.JIPU3oeaHHa.JI 
MUWeHb "3aMOpOJICeHHOZO"' •una. 

• 

Hu3Ko•eMnepa•ypHa.JI c•yneH& oXAaxoeHU.JI, 
pa6o•a10111a.JI e pexuMe 0,02K. Cnpaea -
eHy•peHH.JI.JI 'lac•& c•yneHu - pe3oHa•op, ~ 
3anoAH.JieMwu eooopoocooepxa111uM ee- r 
111ec•eoM /nponaHOUOA/, U 60AH0600HbiU 
•paK •. 



.. 

3Kcnpecc- o6pa6o•Ka zaMMa· cneK•poe Ko· 
po•KOJKU6YfiiUX U3o•onoe, UCCAeOyeMWX nc 
npozpaMMe .HCHAIIll, 6 U3Mepu•eAbHOAI. 
fleH•pe Jla6opa•opuu .ROepHbiX npo6AeM. 

Yc•aHoeKa nHeeMonott•~>z Ha eweeoeHHOM 
ny'IKe npo•OH06 CUHXPOfiUKAO.POHQ 0.11.11 Oo· 
c•aeKu o6AytteHHbiX MUJUeHeii K Mace- cena
pa•opy . 

.bwc•poe za3o•epMoxpoMa•ozparjuttecKoe 
~ ewoeAeHue U3o•onoe ac•a•a U3 ypaHa, o6· 
., Ay'leHHOZO npo•oHHbiM ny'IKOM CUHXpo· 

fiUKAo•poHa. BpeM.R 6biOeAeHU.R OKOAO 5Mu· 
HY•· 



Si( Li) - oe•enop c OXAaxoaeMWM KQCKa
OOM npeoycUAu•e~ OAR cneK•poMe•puu 
peH.Z€H06CKOZO U3Ay'leHUR U 3A€KIIpOH06 
KOH6epcuu. Pa3pewa10111aR cnoco6Hoc•~> OAR 
zaMM'!i-K6aH•o6 c 3Hepzueu 6.4K3B coc•a6-
~e• :JBO 3B. 

Yc•aH06Ka Si ( Li) - oe•eK•opa 6 ZOA06KY ~ 
C OXAQ.ll"OQeMWM KQCKQOOM npeoycUAU.eAR. , 

ra3o•epMOXpOMa•ozpa¢JJ'IeCKUU QHQAU3 
opzaHu'lecKux npou3600Hwx ac•a•a. Me•oo 
n0360ARe• QHQAU3Up06Q.b XUMU'IeCKO€ C~
C.ORHUe a ·c•a•a 6 KOAU'Iec•6e 10 - 1 -
JQ-16 z. 

• 



C•eHO OA.R uccAeOo6aHu.R uoHHbiX ucJIO'IHUK06, 
pa3pa6a•r.a6aeMr.ax 6 Aa6opaJaopuu. 

Pa6ot~ee co6efl4aHue no 6onpocaM U3ZOIII06Ae
HU.R Y3A06 I#UKAompoHa 6 l(eHIIIpaAr.Hr.ax 3Kc
nepuMeHmaAt.Hr.ax MaCmepCKUX HHCIIIWIIyJia . 

Hc•ot~HUK noA.Rpu3o6aHHWX uoHo6 OA.R yc•a
H06KU "(1>". Ha CHUMKe: Hac•poilKa nOA.Rpu
Me•pa OA.R U3MepeHu.R noA.Rpu3ai#UU t~ac•ull 
Ha 6Wxooe uc•ot~HUKa. 

Ilpo~oJDKaeTcx pa3pa6oTKa npoTOTHna H30-
xpouuoro UHKJIOTpoua Y-120M. 

(f)eppOMOZHUJIHWe UIUMMW U nOAIOCHOU OUCK 
6 ycKopulleAr.Hou KaMepe. 



HOAOOKO OKOHe~H020 KOCKOOa 

ewcoKo~ac•o•Hozo zeHepa•opa. 
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TeMa peanLHoro speMeHH H p.11,n cny :lKe6-
HLIX DporpaMM; BBe,neHa B ,neHCTBHe HOBaJI 
~ci>pone'la'IL 3BM M -6000 H C03,.naHa 
34>4.leKTHBHaJI MOAHci>HKa~HJI TpaHCn JITOpa 
c acceM6nepa; sse,neH oc~annorpaci> co 
CBeTOBLIM KapaH,naWOM Ha 3BM MHHCK-22, 
HCDLITLIBaeTCJI CHCTeMa ABYXCTOp OHHeH 
CBJI3H C 1i3CM -6, BBe,neH B CTpOH KOMD
neKC nporpaMM 3Il0C, D03BOnJIIO~H as
TOMa TH'IeCKH o6pa6a TLIBa TL CDeKTpLI B DpO
~ecce 3KcnepHMeHTa. 

IlpOOO.IIJICQ.IIQCb pa3pa6011Ka CUCIIeMbl 
fiUfPp06biX 3./leKIIPOHHbiX 6.110K06 6 CIIQH
oaplle KAMAK: pa3pa6oTaHO 10 HOBLIX 
THnOB 6nOKOB, H3rOTOBneHO H Hana :lKeHO 
6onee 70 6nOKOB. 4 CHCTeMLI 6nOKOB HC
nonL3YIOTCJI B 3KCnepHMeHTaX no HCCne
~OBaHHIO npo~eCCOB ,na4.lpa~HOHHOH AHCCO
~aiXHH naoHOB Ha .11,npax /MHC OHJIH/, 
DO DOHCKY pa,nHOaKTHBHOCTH HOBOrO THna 
npH B3aHMo,neicTBHH npoTOHOB 70 F3B 
C JI,npaMH, no H3y'leHHIO pacceJIHHJI DHOHOB 
Ha renHH, H3MepeHHIO K034>4.lH~eHTa KOp
penJI~HH DOnJipH3a~HH B HyKnOH-HyKnOH
HOM pacceJIHHH H ,np. 

Paapa6o•aHr.a Hoer.ae .llozu~ecKue 3./leKm
poHHt.le 6./IOKU HQHOCeKyHOHOZO ouana30Ha 
Ha HHTerpanLHLIX cxeMax. Ilpo,non:lKeHa pa3-
pa60TKa ope~H3HOHHLIX cneKTpOMeTpH'Ie
CKHX ycTpOHCTB ,nnJI BpeMeHHOrO H a MnnH
Ty,naoro aHana3a HMnynLcos OT nonynpo
BOAHHKOBLIX ,neTeKTOpOB.Ha 6a3e 3THX yeT
pOHCTB C03,naH peHTreHOBCKHH CDeKTpo
MeTp C pa3peweHHeM 290 3B Ha nHHHH 
6,4 K3B,KOTOPLIH HCDOnL3yeTCJI B 3KCnepH
MeHTaX no nporpaMMe JICHAIIII H B Jla6opa
TOPHH JI,nepHwx peaK~i. Pa3pa6oTaH npe,n
ycanaTenL ,nn.11 pa6oTLI c 3arpy3KaMH ,no 
107 uMn/c npa 3HepreTH'IeCKOM pa3p ewe
HHH 60 - 100 K3B H eMKOCTH ,neTeKTOpa 
~o 500 nf/>. AnnapaTypa TaKoro THna HC
DOnL3yeTCJI B COBMeCTHLIX 3KCDepHMeHTaX 
OHJIH c NAL /liaTaBHJI/. 

Paapa6o11(1Ha •exHo.11ozu.11 uazo• oe.lle
HUJI KpeMHueer.ax u zepMaHueer.ax oelleKIIw-

poe MeTOAOM HOHHOrO nerHpOBaHHJI. Ha 
KpeMHHeBLIX HMDnaHTHpOBaHHLIX ,neTeKTO
pax nnow:a,nLIO ,no 1 ,5 eM 2 nony'leHo pa3 -
peweHHe 20 K 3B npH 3HeprHH anLcPa- 'laCTH~ 
5,5 M3B H Ha repMaHHi-naTHeswx HMn
naHTHposaHHLIX ,neTeKTopax o6-..eMOM ,no 
1 CM 3 - 570 3B AnJ13HeprHH raMMa-nyqei 
60 K3B. Pa3pa6oTaaw MeTo,nw nony'leHHJI 
Ka'leCTBeHHLIX p-n -nepexo,nos Ha csepx
'IHCTOM repMaHHH. 

Pa3pa6oTKH 
a o6~acTH ycKopHre~e~ 

IlpoeeoeH 6o.11r.wou o61>eM pa6o•, ce.R
aaHHr.ax C peKOHCIIPYKfiUeU CUHXPOfiUK.IIO
IIpOHa OHJIH e CU.IIf>HOIIO~Hf>IU d)aao•poH: 

a/ BLIDOnHeH TeXHH'IeCKHH npOeKT 
CHCTeMLI BLIBO,na DpOTOHHOrO DY'IKa, OC
HOBaHHLIH Ha HCDOnL30BaHHH ci>eppOMar
HHTHLIX 3neMeHTOB H DpOeKT ronOBHOB 'laCTH 
:lKene3HOTOKOBOrO KaHana. J.Kene3HOTOKO
BLIB KaHan HCDLITaH B MaKeTHOM HCDOnae
HHH; 

6/ pa3pa6oTaH H BBe,neH B ODLITHYJO 
3KCDnyaTa~HIO MaKeT CHCTeMLI CTa6HnH3a
~H qacTOTLI Mo,nynJI~H ycKopJIIOUJ:ero Ha
DpJI:lKeHHJI, H3rOTOBn.eHLI, CMOHTHpOBaHLI H 
HCDLITaHLI Ha CTeH,ne OCHOBHLie Y3nLI MO-

• ~enH aKCHanLHOrO HH:lKeKTOpa HOHOB; 
a/ ycnewuo npose,neua onwTHaJI 3Kc

nnyaTa~HJI Ha ,neiCTBYJOW:eM CHHXpO~Kno
TpOHe sapHaTopa qacTOTLI c npocllaneM no
naToK YCTaHOBKH "4»" H CHCTeMLI BLICOKO
'IaCTOTHOH paCT JI)KKH BO BpeMeHH BLIBe
,neHHoro npoToauoro ny'IKa. 

IIpooo.11xeHa paapa6o11Ka npo•o•una 
uaoxpoHHozo fiUK.IIollpoHa Y-120M. CMoa
THposau H Hana:lKHBaeTCJI BLICOKO'IaCTOT
HLIH reHepaTop MO~OCTLIO 150 KBII; 3a
KOH'IeHo Mo,nenaposauae CTPYKTypw Mar
HHTHoro non.11; sse,neHa a ,neicTBHe cac
TeMa ynpasneHHJI YCKOpHTeneM Ha OCHOBe 
3BM, H3rOTOBneHa CHCTeMa aBTOHaCTpoi-



KH BWCOKO'IaCTOTHOrO pe30HaTOpa yCKO· 
pHTeni, H3rOTOBneHa 'laCTL y3nOB nHKno
TpOHa. 
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35. ~eK• paCIIIUpeHUJI 3QMKHY•biX op6u•. 
PaouaA~>Hoe pacnpeoeAeHue •o~eaycKopeH
HbiX 3AeK•poHoe e 3AeK•poHHoil MOOeAu 
~UKAo•poHa C xec•KoU ~OKYCUp06KOU. ~i -
•oK Ha O~epeH~UaAbHYIO MUIII€H b/ ~R = 
= 2 MM/, I - •oK Ha UH•ezpaAbHYIO MUIII€Hb 
j (), R = 26 MM/. 

3KcnepuMeH•aAbHO ooKa3aHo cyJI#ec•
eoeaHue 3f}i¢e~e•a pacwupeHUJI 3aMKHY•biX 
op6u• B ceKnsoHsposaHHwx CTPYKTypax 
MarHHTHWX nonei nHKnH'IeCKHX ycKopsTe
nei. PaHee B OHJlH 6wno noKa3aHo Teo
peTH'IeCKH, 'ITO nOHIDKeHHe rny6HHW BapHa
nss noni B paioHe npe.I{enLHWX op6HT 
B TaKHX YCKOpHTeniX MO:lKeT Bhi3WBaTL 
3Ha'IHTenLHOe pacWHpeHHe op6HT Ha npo
TI:lKeHHH O.I{Horo o6opoTa. B 3KcnepHMeHTax 
Ha 3neKTpOHHOB MO,I{enH CHnLHOTO'IHOrO 
npoTOHHoro nsKns'lecKoro ycKopsTeni no
ny'leHo nonsoe pa3.I{eneHHe 3MHTTaHCOB 
ny'IKa Ha npe.I{enLHoi op6HTe. BenH'IHHa 
pa3.I{eneHHI no pa.I{Hycy cocTaBnieT 
2,5-3 CM npH He3Ha'IHTenLHOM HCKa:lKeHHH 
nonepe'IHWX 3MHTTaHCOB H 6e3 noTepH 
HHTeHCHBHOCTH ny'IKa. 

HcnonL30BaHse 3cWleKTa pewaeT Kap.I{H
HanLHYIO npo6neMy, B03HHKaiOU,.YJO npH pa3-
pa60TKe CBepXCHnLHOTO'IHWX YCKOpHTenei 

-.... 
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CO CTanHOHapHWM MarHHTHWM noneM 
o6ecne'leHHe 100~-Horo BWBO.I{a ny'IKa. 
3To co3,I{aeT xopoWHe nepcneKTHBW .I{ni 

,I{anLHeiwero pa3BHTHI Me30HHWX «<la6pHK 
Ha OCHOBe CBepXMO~WX nHKnB'IeCKHX YCKO
pHTenei, CnOC06HWX ,I{aTL cpe.I{HHe TOKH, 
B 20 - 100 pa3 6onLWHe, 'leM no.I{o6Hwe 
.YCTaHOBKH1 C03.I{aBaeMWe Ha 6a3e nHHeBHWX 
yCKOpHTenei. 

nn 
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4. 

5. 

6. 

7. 

8. 

9. 

Pa6oTa CHHxpoQHKAOTpoHa 

BH.I{ pa6oTw BpeMI 
/B qacax/ 

3KcnepsMeHTanLHwe 
pa60TW no cbH3HKe 5.820 

Hccne.I{OBaHHI OT.I{e-
na C6HXponHKnOTpOHa 160 

IIO.I{rOTOBKa K pa6oTe 
cbH3H'IeCKOB annapaTy-
pw H TexHonorH'IecKai 
no,I{rOTOBKa yCKOpHTeni 490 

3KcnnyaTansoHHwe 
npOCTOH 90 

PeM HTHWe H MOHTa:lK· 
HO- Hana.I{O'IHWe pa60TW 1830 

Pa6oTa Me30HHoro 
TpaKTa 2070 

Pa6oTa cscTeMw 
"MarHHTHOB pac-
TI:lKKH" 1940 

Pa6oTa npoTOHHoro 
TpaKTa 1135 

Pa6oTa CHCTeMw 
"Bll - pacT IlKKH" 985 

89 

2,4 

7,5 

1,4 
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Jla6opa TOpH.H 
.H,nepHbiX 
peaKD;HH 

-=-

( 

0CHOBHWe YCBITBS KORneKTBBanaoopa

TOpBB B TeqesBe BCTeKWero ro~a OWITB 

HaDpasneaw aa CBHTe3 106 3neMeHTa, aa 

paoOTW DO COBepmeHCTBOBaHmoyCKOpBTe

neii Y-300 B Y-200 B C03~aHBe HOBOro 

ycKopsTens Y-400, aa pacwspease accop

TBMeHTa yCKOpSeMWX BOHOB, DOBWWeHBe 

BHTeHCBBHOCTB B 3HeprBB DyqKOB BOBOB 

xpowa, JKene3a aa llBKnOTpoae Y-300 B 

BOHOB KCeBOBa Ba CBCTeMe Ta~eM•JlBKJlO• 

TpOHOB naoopaTOPBB. YcDeWBO 3aBe.pwsnc.a 

COBMeCTHWi 3KCDepBMeHT C rpynnoi c)B3B• 

KOB Opc3 f•paauss/ DO B3yqeamo wexaas3-

Ma B3aBMO~eiCTBB.a .a~ep. illBpOKOe pa3BB· 

THe DonyqBnB paOOTW DO BCil0Ilh30BaHBIO 

DyqKoB TSJKenwx BOHOB ~· pemeBBS Hayq

BO·TeXHBqecKBX 3a~aq B COBepmeHCTBOBa· 

HBIO MeTO~OB aKTBBallBOHHOrO aHanH3a. 

HayqHo-Hcc~e~oaaTe~bCKHe 

pa6oTbi 
CHHTe3 H Hccne~oBBHHe csolcTB 

TpaHccpepMHeBbiX 3JieMeH TOB 

1. Ilpec>AoxeH Noer>ul Me•o() cuH•e3a 
JUXeiiWX 311eMeH.06, BCDOilh3yiOIIUIH MB· 

WeBB B3 CTaOBilhBWX 3IleMeHTOB B YCKOpea

HWe Ba llBKilOTpOHe Y- 300 BOHW C MaCCOi 

?. 40 a.e. IloKa3aao, qyo ecnH B KaqecTBe 

MBWeHB BCDOilh3yiOTCS "MarsqecKBe" .a~pa 

208 Pb BnB ero coce~ei, KOTopwe 6ow6ap

~PYIOTC.a BOBaMB aproaa, TBTaHa, xpoMa 

B T .~., TO OOpa3yiOIIUieCS COCTaBHWe .a~pa 
OKa3WBaiOTC.a cnaOOB030~eHBWMB B De

pexo~.aT B OCBOBHOe COCTO.aHBe nyTeM BC· 

DYCKaass 2 BnB 3 aeiTpoaos. B cDeJlllan:a.

HWX 3KCDepBMeHT&X OWilO DOK&3aHO, qyo 

DPB oonyqeHBB 208 Pb BOBaMB OT 40 Ar ~0 
54 Cr He DpOBCXO~T yBenHqeass oap:a.epa 

B3aBMO~eiCTBB.a. JiWJIB B3MepeHW ceqe

HBS OOpa30BaHB.a nerKBX B30TODOB 
244[,m B 

246 Fm B peaKUBSX 206,207 ,208Pb + 4 Ar . 



llOJiy'leHHhle 3KCnepHMeHTaJIJ.Hhle 3Ha'leHH.S: 

ceqeaai peaK~BB ( 40 Ar , x n) npa x = 1 ,2, 

3,4 CBH,AeTeJIJ.CTBYJOT, 'ITO C HaB60JIJ.WeB 

BepO.S:THOCTJ.~ B3 COCTaBHOrO .S:,Apa BCnyc

Ka~TC.S: 2 HJIB 3 HeiTpOHa, B OTJIH'IHe OT 

TOrO, 'ITO HMeeT MeCTO npB 06pa30BaHBB 

.S:,Aep C Z ~ 100 B peaiOlH.S:X C BOHaMH MeHJ.

wei Maccw, r,Ae aaa6onee sepo.s:THWMB 

.S:BJI.S:~TC.S: peaiOlHB C BCnapeHHeM 4 BJIB 5 

HeiTpOHOB. 

EcJIB npa CBHTe3e Tpaac~epMBeswx 
3JieMeHTOB B Ka'leCTBe MBWeHB HCnOJIJ.30-

BaTJ. CBHHe~, BMeCTO pe,AKBX B CBJIJ.HO 

aKTHBHwx B30Tonos Pu, Cm, Cf , TO non

HOCTJ.~ BC~'IaeTC.S: ~OH CnOHTaHHOrO ,Ae

JieHH.S: KaK OT COCe,AHBX .s:,Aep, TaK H OT 

cnoaTaHHO ,Aen.s:~xc.s: B30Mepos, 'ITO no-

3Bon.s:eT npHMeH.S:TJ. BhiCOKO'IYBCTBBTeJIJ.

BYIO H 3KCnpeCCHYJO MeTO.AHKY .AJI.11 o6Hapy

:>KeHH.S: .S:,Aep no CnOHTaHHOMY ,AeJieHH~. 3TO 

06CTO.S:TeJIJ.CTBO 6h1JIO BCnOJIJ.30BaHO npB 

CBHTe3e HeiTpOHO,Ae~B~THhiX B30TOnOB 

Kyp'laTosa.s: B peaK~B Pb + Ti • B peaK

~B 207 Pb(50Ti,2n) 255Ku 6h1JI CBHTe-

3HpOBaH B30Ton 255 Ku c nepBO.AOM nony

pacna,Aa no cnoHTaHHOMY ,AeJieH~ - 4 c, 
a B peaK~B 208 Pb(50Ti, 2n)256 Ku CBHTe-

3HposaH B30Ton 256Ku c nepBO.AOM nony

pacna,Aa no cnoHTaHHOMY ,AeJieH~ 5 MKC. 

llony'leHHhle pe3yJIJ.TaThl CYIQeCTBeH

HhiM o6pa30M MeH.S:~T npe,ACTaBJieHB.S: 0 

CTa6BJIJ.HOCTB T.S::>KeJihiX .S:,Aep OTHOCBTeJIJ.HO 

cnoaTaHHoro ,Aeneaa.s:. EcJIB .AJI.S: 'leTHWX 

B30Tonos Cf , Fm H 102 3JieMeHTa BMeeT 

MeCTO 3Ha'IHTeJIJ.HOe nOBWWeHHe CTa6HJIJ.

HOCTB /B 10 6 - 10 
12 

pa3/ B6JIB3H N = 

= 152, TO .AJI.S: 'leTHWX B30Tonos Ku TaKoi 

3c}lclleKT OTCYTCTByeT B nepHO,Ah1 CnOHTaHHO

ro ,Aeneaa.s: nnasao so3pacTa~T /He 6onee 

'leM B 100 pa3/ npa nepexo,Ae OT N =152 

K N = 156/. BeJIB'IHHW ce'leHBi o6pa30BaHB.S: 

B30Tonos Fm H Ku noKa3aJIB, 'ITO noswi 

MeTO,A ,AO]I)I(eH 6WTJ. e~Qe 6onee 3c}lclleKTBB

HhiM npB CHHTe3e 106 3JieMeHTa B peaK~B 
Pb + 54 Cr. ,lJ,eicTBBTemoHO, B pe3yJIJ.TaTe 

MHOrO'IBCJieHHhiX 3KCnepHMeHTOB 6WJIO no-
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UCJIO HeiTpoi!OI' 

36. Cuc• eMa•uKa nepuoooe cnoH•aHHozo 
(}eAeHUJI (}AJI pa3AU'4HbiX U30.0n06 3AeMeH
•oe C a•OMHWMU HOMepaMU 98, 100, 102, 
104. B cuc•eMa•uKy 6KAI0'4eHw Hoewe (}aH
HWe no neouo(}aM cnoH•aHHozo (}eAe'JiuJI 
u3o•onoe 250 102, 254 104, 255 104, 
256104. llepHwe •peyzoAt.HUKU coo•ee•c•
ey~ 'le•Ho- 'le•Ht.IM U3o•onaM Ku, o•Kpw
•we - He'le•HwM. 

Ka3aHo, 'ITO npB o6ny'leHBB B30TOnoJi! 07PbB 

:nJ Pb aoa aMB 54 Cr s peaiOla.s:x c acnycKa

HBeM B 3 COCTaBHOrO .S:~a 2 B 3 HeiTpOHOB 

o6pa3ye TC.S: B30TOn 
2 a 106, KOTOphiB 

HcnwTwsaeT cnoaTanaoe ,Aenenae c nepao

.AOM nonypacna,Aa - 0,01 c. CTOJIJ. 3Ha'IB

TeJIJ.Hoe BpeM.S: )KH3HB 106 3JieMeHTa CBH

,AeTeJIJ.CTByeT 0 CyiQeCTBeHHOM nOBWWeHBB 

CTa6BJIJ.HOCTB T.S::>KeJihiX .S:,Aep B .S:BJI.S:eTC.S: 

HenOCJ?e ,ACTBeHHhiM yKa3aHHeM Ha B03Mo:>K

HOCTJ. CYIQeCTBOBaHB.S: CBepXT.S:)I(eJIWX 3Jie

MeHTOB B 06JiaCTB Z ~ 110. C ,Apyroi CTO

pOHhl, p a3pa6oTaHHwi B OHJIH MeTO.A CHH

Te3a TpaHC~epMHeBWX 3JieMeHTOB OTKphiBa

eT WHpOKHe necpneKTBBhl ,AJI.S: npO,ABB)I(eHB.S: 

B o6nac TJ. e~Qe 6onee T.ll)l(enwx 3JieMeHTOB. 

2. Ha aHaAU3a•ope Heu•poHoe (}eAeHUJI, 
pa6oTa~eM Ha JIHHBB C MaJIOB 3BM 

TPA-10 01 B BMe~IQeM 3c}lclleKTBBHOCTJ. pe-
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rHCTpaUBH HeiTpOHOB 45~, npOBOAKflOCh 
H3MepeHHe cpe~HHX xapaxTepHCTHX MrHO
BeHHWX HeiTpOHOB, B03HHXaJOIQIIX npH CfiOH-

0.40 

TaHHOM ~eneHHH TJI)I(enlolX XOpOTXO)I(HB}'IIUIX ~ 
252.,02 

.&~ep, nony'laewwx B ~epuwx peaXItHJIX o.30 

a) ~~8~0g 8 o% 
0 

o o0 o o 0 

) ~"oo o o 
b Lo:O o oo 

50 

oo 0 
0 0 0 

0 

20?, 208pb+54Cr 
~ 

~ 
€)10 
~ . 

5 

1 

~.,! 

"l" 1 1 ' T 

"'l'k 1 
37. BpeMeHHOe pacnpeoeAeHue •peKoe oc
KOA~oe cnoH•aHHozo OeAeHUJI U3o•ona 

2S 106, 06JX)3YKJII#eZOCJI 6 peaKfiUJIX: 
a/ 207Pb + 54 Cr u e/ 2118 Pb + 54Cr. 

Ha ny'lxe TJI)I(enwx HOHOB ycxopHTenJI 
Y-300. ,l(nJI H30Tona 102 :meweuTa c wac
cosww 'IHcnow 252 H nepHo~ow nonypacna~a 
2,4 c, nony'laeworo B peaxnHH 235 U ( 22 Ne, 5n) 
252 102 , onpe~eneuo cpe~ee 'IHcno u ruo
seuuwx ueiTpOHOB ua axT cnoHTaHHoro 
~eneHHJI: V = 4,15±0,3 OTHOCHTenhHO i/ = 
= 2,69±0,01 ~Jl cnoHTaHHoro ~eneHHJI 
244 Cm. H3wepeuo TaX)I(e pacnpe~eneHHe no 
'IHcny Hcnycxaewwx ueiTpOHOB Pv . 

3. Ocyll#ec•eAeHo pa30eAeHue • PYOHO 
QHQAU3UpyeMOJf CMeCU UOOa, ac•a•a U p•y
•u Ha Tepwoxpowa torpa,41H'Iecxoi xonouxe, 

0.00~----~--~----~--~----~--~~--~--~--~~ 
0 1 2 3 4 5 6 7 8 9 

v 
38. PacnpeoeAeHUJI 'IUCAa Heu•poHoe I Pv l, 
ucnycKaeMwx npu cnoH•aHHOM oeAeHuu 

2S2J02 u 244Cm. 

s.o 
lC. ~

IIi 

OR:. 
OJ 

~8 

0 1 0~ 
~ 
0 ~ 

1 4,4. 

4, 

1,2 1,4 

'M-0 

c.so 

oRb "' 

1,6 1,8 2.0 

--•logV2 

39. 3aeucuMoc•t. 3Hepzuu aK•uea&~uu o• 
a•OMHOZO 061teMa OuN-yHOUPYKJII#UX a•oM06 
I¢ 6 KaA., v2 6 CM 3 I OAJI Me•aAAU'IeCKOZO 
a- •opu.11. 

uanonueuuoi xsap~esww nopowxow c uaue
ceuuww ua ero nosepxuocTh cepe6pow. 
B xa'leCTBe ra3a-uocHTenJI Hcnonh30sancJI 
B03~yx. MeTo~Hxa MO)I(eT 6wTh Hcnonh3o
saua ~nJI pa3~eneHHJI Ha3BaHHWX 3neweu
TOB H HX csepxTJI)I(enwx rowonoros npH 



pa6oTe uenocpe,ACTBeHHO ua nyqKe ycKopR

TenJI. 

4. HccAeoo6aAacr, KUHe•uKa yAe•y~u-

6aHUJI npo,AyKTOB JI,AepHLIX pea:tenRH R3 OKR· 

CR TOpRJI B RHTepBane TeMnepaTyp 1350~ 

.;- 1800° C. IIOKa3aHO, qTo CKOpOCTL yneTy· 

qRBaHRJI 3aBRCRT OT pa,ARyCa .AR<W!YH.ARPYJO· 

mero BORa R CB060.AHOH 3HTanLnRR o6pa-

30BaHRJI ero OKRCR. Onpe,Aeneuw 3<WleKTRB

HLie K03~R~ReHTLI .AR<W!Y3RH B OKRCR TO· 

pRJI .AnJI ~enoro PJI.Aa 3neMeHTOB. AHano

rRquwe 3KCnepRMeHTLI npoBO,ARnRCL C MC

TannRqecKRM a • TOpReM B RHTepsane TeM • 

nepaTyp 960-1330° C. 3MnRpsqecKR uaii.Ae

HLI KOppenJI~R Me:>K,Ay aTOMHLIMR 06'LeMaMR 

.AR~YH.ARPYJOmRX aTOMOB rnaBHLIX no,A· 

rpynn, K03~R~ReHTaMR .AR<W!Y3RR R 3Hep

rReH aKTRBa~R. 3TH ,AaHHLie He06XO,ARMLI 

,AHJI npoeKTRpOBaHRJI pa3nRqHLIX MeTO.AOB 

pa3,AeneHRJI npo,AyKTOB JI,AepHLIX peaK~H, 

OCHOBaHHLIX Ha neTyqeCTR OKRCHOB.IIOny

qeHHLie KOppenJI~RR n03BOHJIIOT no .AR<W!Y· 

3ROHHOMY noBe,AeHRIO HOBLIX 3HeMeHTOB ,Ae • 

naTL 3aKnroqeHRJI 06 RX OCHOBHLIX I}JR3RKO· 

XRMRqecKRX CBOBCTBaX. 

llOHCK H30TOflOB 

B npHpOAHhlX MaTepHanax 

1. llpOOOAJICOAUCb 3KCnepuMeHIIbl no 

nORCKy CBepXTJI~enLIX 3HeMeHTOB B npR· 

po,Ae. Ha ycTaHOBKe MJI perRcTpa~RR MHO

~eCTBeHHOrO RCnycKaHRJI Heii:TpOHOB, noMe

meuuoi B conJIHYJO waxTy, onpe,Aeneu npe

,Aen co,Aep~aHRJI caepxTJI~enwx 3neMeHTOB 

B MeTeOpRTaX TRna yrnRCTLIX XOH,ApRTOB. 

3TH MeTeOpRTLI npe,ACTaBHJIIOT oco6eHHLIB 

RHTepec B CBJI3R C rRnOTe30B, CBJI3LIBaJO· 

mei cymeCTBOBaHRe aHOMaHLHOrO H36LITOq· 

HOrO CO,Aep~aHRJI TJI~enLIX R30TOnOB KCe

HOHa B yrnRCTJilX R HepaBHOBeCHLIX XOH,ApR· 

.. 77 

Tax co c noiiTaHHLIM ,AeneHReM csepxTJI~e

nwx 3neM eHTOB. H3MepeHRJI npoBO.ARHRCL 

c MeTeo pRTaMR El}lpeMoBKa, AnneH.Ae R 

CapaToB c R36wToquwM co,Aep~aHReM R3o

Tona 136 Xe R yKa3anR ua B03MO~oe npR

cyTCTBRe B HRX npRMeCR CBepXTJI~enLIX 

3HeMeHTOB C KO~eHTpa~Rei "-10-l5z/z. 

~pe,Aen qy~CTBRTenLHOCTR MeTO,ARKR o6yc

noBneH cnOHTaHHLIM ,AeneHReM npRMeCR 

ypaHa R B3aRMO,AeBCTBReM KOCMRqeCKOrO 

1025 
~===~ 

I 24 
:q 10 
ro 
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u 10 
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40. 3a6ucuMoc•r, 6eAu~UHbl T / C o• cpeoHe
zo ~ucAa Heii•poHo6 v • conpo6oxoaiOUIUX 
oeAeHue zuno•e•u~ecKozo c6epxa.11xeAozo 
3AeMeH•a I T - nepuoo noAypacnaoa zuno
•e•u~ecKozo U3Ay~a•eA.11, C - ezo KOlffleH•
JXll#UJI 6 6eco6biX ooA.IIX/. a - ypaH, 6- c6u
Hefl, 6 - Capa•o6, z - AAAeHoe, o - E(Jpe
M06Ka. 

H3nyqeHR JI c semecTBOM MeTeopHTa. Ha-

6nro,AaeM Lii 3~eKT cnouTauuoro ,AeneHRJI 

npeBLIWa eT B03MO~Lie RCTOqHRKR I}Joua, 

HO a6COnJOTHaJI BenRqRHa aKTRBHOCTR qpe3 • 

swqaii:u_o Mana, R TPY.AHO nposecTR Ha.Ae~

HYJO R,AeHTRI}JRKa~RIO B03MO~oro R3nyqa· 

TenJI. 

2. C nOMOUibiO HeiJ•poHHOZO oemeKJIOpa 
R 6onLWRX nponop~ROHaHLHLIX cqeTqRKOB 

6LinR npo Be,AeHLI nORCKR CnOHTaHHOrO ,Aene • 

HRJI csepxTJI~enwx 3neMeHTOB B ~ene3o

Maprau~eswx KOHKpe~RJIX, R3BneqeHHLIX C 

rny6HHLI 5000 M B TRXOM OKeaHe. IlpOBO· 

,ARHOCL XRMHqecKOe o6orameHRe OT,AenLHLIX 
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3HeMeHTOB H aHanH3HpOBanHCL Hene pepa-

6oTaHHLie H o6ora~eHHwe o6pa3n;w . Pe-

3ynLTaTLI, DOny'leHHLie 6e3 XHMH'ieCKOH 

nepepa60TKH C DOMOID;hiO HeHTpOHHOr O ,IJ;e

TeKTOpa, ,IJ;aiOT BepXHHH npe,D;en CO,IJ;ep )KaHH.S: 

CBepXT.S:)KenLIX 3HeMeHTOB B KOHKpe D;H.S:X, 

COOTBeTCTBYJO~H T/ C :C. 13:,.61 · 10
23 Ae111 

npH v ~ 5 I T - nepHo.D; nonypacna.D;a He

KOMoro 3neMeHTa, C - ero KOHD;eHTpa n;H.s:l. 

Jionee BLICOKHe npe.D;enw T/ C n o nyqa

JOTC.S: ,IJ;n.S: 3HeMeHTOB C Z = 112-11 5 , eCnH 

npe,D;DonaraTL, 'ITO 3~eKTHBHOCTL H X XH· 

MH'IecKoro o6ora~eHH.S: 6wna TaKo i )Ke, 

KaK y nerKHX aHanoroB. fhDKHHe n p e,D;enw 

T/C .D;n.s: 3KapTyTH H 3KaTannH.s: 

5·10 23 Ae111, ,IJ;n.S: 3KaCBHHD;a - 2 ·10
24 Aelll, 

M.S: 3KaBHCMyTa - 4 ·1 0 
24 .11e111. Y K a3aH

HLie npe,D;enw 6nH3KH DO 'IYBCTBHTenL HOCTH 

K T<~H, 'ITO Tpe6yeTC.S: ,IJ;n.S: DOHCKOB B KOHK

peD;H.S:X CBepXT.S:)KeHLIX .S:,IJ;ep KOCMH'Ie CKOrO 

DpOHCXO)K,Il;eHH.S:. 

3. IIpoeeoeHo cucmeMallut.tecKoe uccAe
oo6aHue 100 MM3 OnHBHHOB H3 p a 3HH'f· 

HLIX noKanHJan;Hi B MeTeopHTe MapL.s:n axTH, 

pacnono)KeHHLIX Ha rny6HHe oT 4.;-6 .D;O 

10.;-12 CM OT ero ,IJ;OaTMOCiilepHOH D OBepx

HOCTH lrny6HHa 5 CM OT nepBOHa'lanLHOH 

,IJ;OaTMOCiilepHOH DOBepXHOCTH COOTBeT CTBy· 

Nt. . 

15 

10 

5 

'100 SOD 600 700 800 goo R,t'"" 

41. PacnpeoeAeHue oAuH cAeoo6 KocMu
'lecKux lloep 6 o6Aac•u ZL.70 /oAUHW cAe-
006 2 360 MKM/, noAyt.teHHWX npu npo
cMo111pe 40 Mli 3 OAU6UH06 ua noaepx Hoc•
HWX yt.tac111K06 Me111eopu111a MapbllAax•u. 

• 

~~ 
4 

T 

104
M 105M 106M 

2~gry~ 1 2 · 3~g i o· 23t-~9 ~on. 

t , , ' , , j 
8 9 10 11 12 13 14 

pH-

42. BAUJIHUe pH Ha o6AaCIIb cy6c•exuoMe111-
put.tecKozo aw•ecHeHUJl Tl ua Tl H Dz 6 aa-
6UCUMOC111U 0111 a6COAI01/IHOU KOHfleHIIpafiUU 
Tl H D z 6 opzaHut.tecKou f}jaae. IIo ocu op
ouHall 011/lOJKeHa QKIIU6HOC111b paCII80pa 6 
npOU360AbHbiX eOUHUfiOX, no OCU a6CIIUCC -
OIIPUfiOIIeAbHbiU AOZapu(IM KOHfleHIIpafiUU 60· 
OOpOOHbiX UOH06. 

eT o6naCTH 3HeprHH T.S:)KenLIX KOCMH'Ie

CKHX .S:,D;ep :C. 2 FaB/HYKAOHI. llony'leH 

CDeKTp ,IJ;nHH cne,IJ;OB KOCMH'IeCKHX .S:,D;ep B 

o6naCTH Z ;;: 70 I.D;nHHLl cne,IJ;OB :C. 360 MKMI. 
EcnH npe.D;nonaraTL, 'ITO rpynna cne,IJ;OB 

,IJ;nHHOH CBLIIDe 580 MKM o6ycnoBneHa KOC· 

MH'IeCKHMH .s:.D;paMH Th - U , To Hx pacnpo

CTpaHeHHOCTL DO OTHOWeHHIO K .S:,D;paM rpyn

DLI )Kene3a COCTaBn.S:eT S 6 ·10-7 , 'ITO 

CornacyeTC.S: C ,IJ;aHHLIMH, DOny'leHHLIMH C 

• DOMO~LIO .S:,D;epHOH 3MYHLCHH H nnaCTHKOB. 

0.D;HaKO,BBH.D;Y OTCYTCTBH.S: KanH6pOBO'IHLIX 

,IJ;aHHLIX DO ,IJ;nHHaM TpeKOB B OnHBHHaX ,IJ;n.S: 

.S:,D;ep C Z > 36, HenL3.S: HCKniO'IHTL Dpe,IJ;DO· 

HO)KeHH.S:, 'ITO rpynne .S:,IJ;ep C Z :C. 90 COOT· 

BeTCTBYIOT TpeKH ,IJ;nHHOH > 800 MKM, 'ITO 

yMeHLWHT HX OTHOCHTenLHYJO pacnpOCTpa

HeHHOCTL DpHMepHO B 10-20 pa3. 

4. B npot~ecce noucKo6 c6epxuxeAbiX 
3AeMeH11l06 B npHpO.D;HLIX cpe,IJ;ax 6wn pa3-

pa6oTaH HoBwi MeTo.D; onpe.D;eneHH.S: co

.D;ep)KaHH.S: TaJIJIH.S: B WHpOKOM ,IJ;HaDa30He 

KOHD;eHTpan;Hi. flpHMeH.S:HOCL H30TODHOe 

pa36aBneHHe c HcnonL3oBaHHeM 202 Tl 
I T y,; = 12 .D;Heil B Ka'leCTBe OTMeT'IHKa 



B pa3pa60TaHHOM MeTO,!J.e cy6cTeXHOMeT • 

PH'IecKoro BLZTecHeHH11. MeTO.D. 6LZJI HC • 

UOJIL30BaH AIIJI onpe,!J.eJieHHJI CO.IJ.ep:>KaHHJI 

Tl a pa3JIH'IHLlx o6pa3u,ax: MHHepaJILZ, 

OCa,!J.KH, HOHHLle 06MeHHHKH H T.,!J. . B ,!J.Ha

Ua30He KOHIJ,eHTpaD,HH OT HeCKOJILKHX npo

IJ,eHTOB .D.o Io- 4
· Ofo . 

npoTOHHoro pacnaga Rgep 

3KCUepHMeHTLl UpOBO,!J.HJIHCL C UOMO

IIJ,LIO li3MC-2 • Macc·cenapaTopa Hany'IKe 

TJI:>KeJILlX HOBO B. llpoBe,!J.eHO yCOBepWeHCT

BOBaHHe OT,!J.eJILHLlX y3JIOB npH6opa /pa3-

pa6oTaH HOBLlH BapHaHT HOHHOrO HCTO'IHBKa, 

BBe,!J.eHa MeXaHB'IeCKaJI MO.D.YJIJIIJ,HJI UY'IKa 

Np 

.-----~----~-----

1 

43. CneK•pw 3ana30W60IOII#UX npo•oHoe OAJI 
ll9Ba e coenaOeHuu c no3u•poHaMu u 6e3 

coenaOeHuu. H3 coo•HollleHU.R uH•eHcueHoc
•eu HOXOOU.C.R pa3HOC.b MOCC UCX00H020 
U KOHe'IHOZO .ROep. 

IJ,HKJIOTpOHa, BBe,!J.eHa TeUJIOBall 3aliJ,HTa MH

meHH, B ,!J.eTeKTBpYJOID,YJO CBCTeMy BKJIIO'IeH 

Ge ( Li ) - .D.eTeKTop/. llpO.IJ.OJI)I(aJIHCL He· 

CJie,!J.OBaHHJI paHee OTKpLlTLlX B3JIY'IaTeJieH 

31fft3.IJ.LZBaiOIIJ,HX npoTOHOB 
119 Ba , 

121 
Ba H 

Cs . liLlJIH H3MepeHw npoTOHHwe cneKT

pw B COBUa,!J.eHHH C U03HTPOHaMB B 6e3 

79 

--~----------------------
N~ 67 77Rb 
x10~ 77Rb 

3 , 79 

77 Kr 

30 . 

100 

77 
Rb 

424 

51 , 

_______1_ ______ . ...__ __ ---J 

200 300 KAHAflbl 

44. CneK•pw y -Ayt~eu 77Rb u 76Rb, U3Me
peHHwe nocAe pa30eAeHu.R U3o•onoe Ha 
E3MC-2. 

coana.D.e HHH. CpaaHeHBe cneKTpoa no3BOJIJI

eT OUpe,!J.eJIBTL pa3HOCTL MaCC BCXO.D.HOrO 

H KOHe'IHoro JI.D.ep B {3+ -p-pacna.IJ.e. 3Ta 

BeJIH'IHHa Ba)I(Ha AIIJI npoaepKB TeopHii: a TOM

HWX Mace B HaH60Jiee BHTepeCHOH 06JiaCTB -

npa 3 Ha'IHTeJILHOM Y.D.aJieHHB oT .D.OJIHHW 

6eTa-cT a6HJILHOCTB. 

AHaJIH3 rpocc-cTpyKTypw npoTOHHWX 

cneKTpo a 
119 Ba B 121 Ba , npoBe.D.eHHWH c 

UOMOIIJ,L IO CTaTHCTH'IeCKOH MO,!J.eJIB, yKa3W

BaeT Ha CYID,eCTBOBaHBe pe30HaHCOB B CH

JIOBOB WYHKD.HH 6eTa- pacna.D.a, CBJI3aHnwx 

C UOBblWeHHOH BepOJITHOCTLIO 3aCeJieHHJI 

onpc.IJ.eJieHHWX TpeXKBa3H'IaCTH'IHWX CO-

CTOJIHHH . 

Hcc ne.D.OBaJICJI pacna.D. nerqaii:WHx H3o-

Tonoa py6H.D.HJI . ,lJ.nJI 76 Rb ycTaHoBJieHa 
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BepXBIB rpaBKQa BepOBTHOCTHHCnyCKaBHI 
3ana3AWBaiOUUIX npOTOJIOB, paBBai 10 - 6 • 

B 3THX 3KcnepaueBTax TaiOKe snepsw~ no
nyqeBw cneKTPW Y-nyqeA, conposo~aiD

lltHX (3-pacnaA 76Rb/ - 39 c/ H 75Rb 
I -- 17,6 c/ H yyoqseBw nepHOAW nonypa cna
Aa, OTBOCHTenbHO KOTOpWX B nHTepa Type 
npHBOAHnHCh npoTHBopeqHBwe AaBBwe . 

llpoBeAeBw nepswe H3MepeHHI c p eAKo-
3euenhHWMH 3neueaTaMH. HaAAeHo, qyo 
nonaa• 34xlleKTHBHOCTh ycTaaOBKH Ani pa3-
AeneBHI AHCnpo3HB Be ueBee 20~. llonyqe
HW npeABaPHTenbBWe AaHBWe 06 H3nyqa Tene 
3ana3AWBaiDlltHX npoTOBOB 133 Sm • 

. 

CnoHTaHHO ~e~ecH 

H30Mepbl 

1. Ha MUKpo•poHe npoBeAeHW onWTW no 
nOHCKaM y - H3nyqeHHI npH DaCnaAe CnOH" 

239 
TaBHO Aen•~eroc• H30Mepa Pu I T y, = 
= 8,5 MKC/. H3ouep nonyqanc• B peaK~H 
239 Pu ( Y, Y ' ) 239m f Pu npH 3Hepra.a Y -
KBaBTOB 10 M3B. H3Mep•nci cneKTP 3neKT
poaos KOHBepCHH Me~y HMnynb CaMH 
MHKpOTpOHa. fioKa3aHO, qyo BWXOA 3neKT" 
pOHOB KOHBepCHH C nepHOAOM nonypacnaAa 

-4 8,5 MKC COCTaBnBeT MeHee 10 OT 'IHCna 
aKTOB AeneHHB 239 Pu. 

2. B co•pyoHu~ec•ee c l(Hfi'H / liyAa
newT/ 3aKoHqeBa o6pa6oTKa cneKTJ>OB Y -
H3nyqeHHB, CBB3aHHOrO C 3aceneHHeM CDOH
TaHHO AenBLQerOCB H30Me~a 236m f U , 
o6pa3yiDLQerocB B peaKD;HH 35 U ( n y). 

fioJiyt~eHHe 

HeiTpOHOH36hlTOl.IHhlX H30TOllOB 

JierKHX H~ep 

1. 3aeeprueHbr 3KcnepuMeH111br no nony
qeHHID 19 C H 2 O C /HOBWR H30TOD/ B peaK

~JUX cpwsa ~TLlpex DPOTOHOB H DOAXBaTa, 
COOTBeTCTBeHHO , OAHOrO B ABYX HeRTpOHOB 

#1~~ 
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45. Bwxoow uao•onoe Be, Li u Henpu 63au
Mooeuc•euu uoHoe 1SN c 3Hepzueu 145 M3B 
c 232Th .~•puxoeaHHwe AUHUU coo•ee•c•-
6YIO• MOOeAbHWM U3MepeHUJIM 6ea ucnoAb
aoeaHUJI epeMJI· npoAe•Hou Me•oouKu. 

npa o6nyqeHHH 232 Th aoaaua 22 Ne c 
3HepraeA 174 M3B. JVI• &AeHTHcilHKa~B 
H30TODOB HCDOnh30BanaCb YCOBepWeHCT" 
BOBaHBaB MeTOA&Ka - KOM6HH~HB MarHHT
aoro aaana3a, ueTOAa !'!. E , E H speu•
nponeTHOR TeXHHKH. fionyqeHHe 19 C 
npeACTaBnBeT oco6wA HHTepec, TaK KaK 
3TO BAPO DO TeopeT&qecKHM O~eHKaM o6-
naAaeT 3HepraeA CBB3H BeRTpoaa scero 

· 20 K3B. CeqeHHB o6pa3oBaBHB 19C B 
20 c YAOBneTsopBIDT Qgg -cacTeMaT&Ke. 

2. llpoeeoeHt.r 3KcnepuMeH•t.r no npo
sepKe HyKnOHHOR YCTORqHBOCTH BApa 14Be. 
~n• ero no~qeHHB acnonb3osanach peaK
~· 232 Th( 15 N, 14 Be). 3a 40 qacos o6ny
qeHHB 6wno 3aperHCTPHPOIH-HO 16 BAep 

14 Be H 100000 BAep Be . Ce'leHHe 
o6pa30BaHHB 14Be OKa3anOCb Ha DODBAOK 
BH)I(e BenH'IHHW, DpeACKa3aHHOR H3 Q gg" 
CHCTeMaTHKH. 3TO OTKnOHeHHe He MO>KeT 
6WTb 061oBCHeHO ManOR 3HeprHeR CBB3B 
BeRTpOHOB B 14 Be , TaK KaK APYrBe BApa 
C e~e MeHbWeR 3HeprHeR CBB3H YAOBneT· 
sopBIDT Q M -cacTeMaTHKe. BwcKa3wsa-



eTc• npeAQono~eaae, qyo 3TO oTxnoaeaae 
cs•3aHo c .nepaoiaecTa6BnhHOCThm•~pa 
13 Be/npe.JUDeCTBYJOJilero 14 Be. 14BeMo
~eT o6pa30BaThC• JIBWh DpB DO~XBaTe cpa-
3Y naplal BeiTpOBOB. 

Allanoraqaye OTKDOHeHB. OT Q~~-
CBCTeMaTBKB Ha6nm~anBCh ~· ceqeHBJI 
o6pa30BaBB.K 11 Li B pea~mBB232Th(1 ls,llLi). 
Jl~po 1 0Li BYKDOBBO HeyCTORqBBO B 06 • 
pa3osaaae 11 Li s 3TOi pea~mBB Tpe6yeT 
no~xsaTa on•Th·TaKB napw aeiTpoaos. B 
peaKIUIB cpwsa 232Th( 15N, 1 1Li) ceqeaae 
o6pa30BaHB.K II Li y~osneTsop•eT Q ~~
CBCTeMaTBKe. 

3. C noMOIIIf>IO 3./leK•poMaZHU.HOZO 
Mace- cenapa•opa 3MCHAllTH nposo~

n&Ch 3KCDep&MeHTial DO CBHTe3y B B3yqe· 
BBm CBORCTB HeiTpOHOB36IaiTOqalaiX B30TO· 
nos 24 F, 26 Ne , 30 Mg B peaKIUIJIX 
9Be(Ifb,3p) 24F ,IIB(180,3p) 26Ne • 
26 Ne B 1i3( 22 Ne, 3p) 30 Mg . lloKa3aHO, 

qyo B ~OCTYDBOM BHTepsane 3BeprBR BO· 
BOB I== 8 M3B/HYKAoH/ ceqeaae o6pa3o
saHB.K B30TODOB B 3TBX peaJCnBJIX He 
npeslallll8.eT 10-30 eM 2 , qyo JIBnJieTCJI 
Be~OCTaToqay:y ~JI BX Ha~e~OB B~eH· 
TBcii&KaiUIB. 

Mexa.HH3M 

83aHMOAe~CTBHH T~e~ HOHOB 

C HApaMH 

1. B •et~eHue •pex MeC.IIflee B OHJIH 
DpOBO~BnBCh COBMeCTHiale BCCneAOBaHBJI C 
na6opaTopaeii Macc-cenapaTopos 
BM. P .Eepaaca /CilpaHIUIJI/. 3KcnepaMeHTial 
DpOBO~BnBCh C DOMOJilhiD cllpaHUY3CKOrO 
uacc- cenapa Topa, KoTopwii 6wn ~ocTasneH 
B ~y6Hy B CMOHTBpOBaH Ha nyqKe TJI~enwx 
BOBOB IUIKnOTpOHa Y- 300. Bnepswe q&CTO 
uacc-cneKTpocKonaqecKaJI MeTo~Ka 6wna 
acnonh3osaaa ~· B3yqeHBJI cno~oro Me
XaHB3Ua B3aBMO~eRCTBBJI .K~ep C TJI~e

nwua BOHaMa· OT I 0 B ~o 40 Ar sKnroqa-

81 

TenhBo. H3uepeaw ciiYBKnBB B036~eHB.K 
~· peaKIUii, npoTeKaiDJilBX c o6pa.aosaHBeM 
cocTasaoro •Ju>a: I07Ag (180,xn) 125-x Cs , 
63 Cu(18o ,xn )81-xRb , 59c0(22Ne,xn) 8I-11:Rb, 
IOiphe2 e,xn)I2s-xcs • soTi(3IP,xn)81-x Rb, 

r~e X= 2-10. B DIBPOKOM BHTepsane 
3Heprai B3Mepeaw B30TODBiale pacnpe~e

neBBJI OCKOnKOB ~eneBBJI B peaKIUI.KX: 

N 

100 

10 

c. 

\ 

0.1 L-.J--':---"---':----'---=-'::-...__:-:----'-~=--'---' 
20 40 60 80 100 

noAHall aHepzu" 
8oatJVM8e.HUR tMs8) 

46. fl>yH KfiUU 6036yJtt~eHUJI ~.11.11 peaKijUU 
59Co( 22Ne, xn) 81-xRb c ucnapeHUeM 
o• 1 ~o 4 Heu•poHoe, U3MepeHHwe c ucnoAt.· 
306QHUeM ~paHf1Y3CKOZO Macc-cenapa•opa 
Ha nyt~Ke •JIJtte.llt.IX UOH06 Y· 300. 
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47. H3o•onHoe pacnpeoeAeHue Cs , n8Ay
'I€HHoe npu oeAeHuu 238U uoHaMu 4 Ar, 
U3MepeHHOe C nOMOfl#biO t/JpaHf1Y3CKOZO 
Mace- cenapa•opa Ha ny.,Ke 111JIJIC€AbiX uo
H06 Y-300 OH.RH. 

158 Cd( 22Ne ' f) Rb ; 238 U( 22Ne ' f) Rb ; 

238 U( 22Ne ' f) Cs ; l82W ( 40 Ar ' f) Rb ; . 

l82W(40Ar , f)Cs ; 23\J(40Ar,f)Rb ; 

238U( 40Ar , f) Cs. 

2. H3y'laAUCb ce'leHUJI o6pa3o6aHUJI oc
KOAK06 oeAeHUJI ua TOHKHX MHIIleHJIX 

208 Pb 
H 238 U B 3aBHCHMOCTH OT 3HeprHH 6 oM-

6apAHPYJOUUIX HOHOB 40 Ar H 
52 Cr . C no

:wom~>IO UOJIY'IeHHWX 3aBHCHMOCTeii 6WJI 

onpeAeJieH KyJIOHOBCKHH 6ap1.ep B3aH MO • 

AeHCTBHJI JIAep H COOTBeTCTBYJOUUIH eMy 

31WleKTHBHwii p~Hyc B3aHMOAeiicTBHJI , KO

Topwi OKa3aJICJI UOCTOJIHHWM AJ}Jl B CeX 

Mr 

~~j 20 
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48. 3a6ucu.Moc•t. ce'leHuJI oeAeHUJI o• 6eAu
'IUHbl I/ E l10Ha /c.fi.M./ OAJI peaKfiUU 
oeAeHUJI 208Pb( 40 Ar , f) u 208 Pb( 52 Cr , f) · 

102 ---, 

' 1~o."o ~ \c ,,, 1 ~ ">;o " ;'o 

1 ".,~~N • '·"c 11)!,• 10~ 9•• \' 6H~ 
•c '"o • 16 ...., 11c• \\"c '\ •\• "\ 

\/'o ~~ "'w 16c "• \ 1ls •,, • 

\v21o "'N ~\ ,17c "•• •\ •u\ 
10° 
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V'i 10 

-Cl
E ,02 ., 

-gjg ,oJ 

t04 

- 10 - 10 

' '"- \ 18c "''•• 

8 \, .\ "\"• '\ · "" \ ~N \ . ~. \ 
t\ "\ "c . \ \ 

20c . \ 

- Jo - 4u -so - 60 - 70 

a99 - 5P-6n IMevl 

- 80 

49. Cuc•eMa1/luKa ce'leHuii o6pa3o6aHUJI 
U3o•ono6 6 peaKfiUU 232Th + 22Ne npu 
3Hepzuu UOH06 Ne 174 M3B u yzAe pezu
c•pa.f~UU npooyK1II06 40° 6 JICK. Q99 =( M 1 + 
+M2)-(MJ + M4 ) , o(n) u o(p)- nonpa6KU, 
Y'IU111bl6al0fi#Ue napHble 3t/J(JeK111bl npu nepe
Oa'le HYKAOH06. 

HCCJieAyeMWX pea:tmHH H COCTaBJIJIJI 1 ,44± 
±0,02 fi>M. 

3. lit.IAU u3y'leHbl 3aKOHoMepHOC111U OAJI 
C€'1€HUU MHOrOHYKJIOHHWX nepeAa'l B CHC· 

232 22 94 22 
TeMax Th + Ne H Zr + Ne . 
liwJIH BBeAeHw napuwe nonpaBKH AJIJI nepe

AaHHWX HeiiTpOHOB H npOTOHOB 0 (n) , 0 (p) , 

Y'IHTWBaiOUUie TOT lilaKT, 'ITO nepeAa'la HyK· 

JIOHOB TJDKeJIOMY JIAPY MHIIleHH HAeT rnas-



HLIM o6pa30M Ha B036}')K,AeHHLie YPOBHH. 

Ha6mo.AaJOUUieCJI OTI<JIOHeHHJI ceqeuui 

06~a30BaHHJI H30TOUOB KHCROpO,Aa 
16 0 , 

I 0 , 18 0 , 190 OT Q gg 3aBHCHMOCTH 

o6ycnoaneHLI BKna,AoM upoueccoa ucuape

HHJI a - 'laC THULl H HYKROHOB H3 Heyupyropac

CeJIHHOro, B036Y:>K,AeHHOro JI,Apa 
22 Ne . 

B cucTeMe 232 Th + 16 0 upu 3Hepruu 

HOHOB 137 M3B 6LinH H3MepeHLI Ce'leHHJI 

o6pa30BaHHJI, 3HepreTH'IeCKHe CUeKTpLI 

a yrnoBLie pacupe,AeneHHJI 3neMeHTOB c 

3 ~ Z ::;. 12. lloKaJaHo, 'ITO B ceqeuae Mano

uyKnoHHLIX uepe,Aa'l OCHOBHOB BI<Jia,A ,AaeT 

KBaJayupyrai upouecc, Tor.Aa KaK B ceqe

HHe MHOrOHYKROHHLIX nepe,Aa'l - rny60KO

ueyupyrai. 

~nJI HHTepupeTauaa rny6oKoueyupyrax 

uepe,Aa'l upe,Ano)l(eHa MO,Aem. .ABoiuoi JI,Aep

uoi CHCTeMLI, B KOTOpOB UOBepXHOCTH JI,Aep 

CHRLHO uepeKpLIBalOTCJI, a HX OTHOCHTenL· 

HaJI CKOpOCTJ. Mana. 06na,AaJI 6onJ.WBM 

yrnOBLIM MOMeHTOM, ,ABOHuaJI JI,AepHaJI CHC

TeMa MO)I(eT UOBOpa'IHBaTLCJI KaK e,li;HHOe 

uenoe, UpH 3TOM BpeMJI )I(HJHH ,ABOBHOB 

JI,AepHOB CHCTeMLI ,AO pacna,Aa OKa3LIBaeTCJI 

ua uopJI,AOK 6on1.me xapaKTepuoro JI,Aep

uoro apeMeHH I - 10 -
22 c/. B peJynLTaTe 

3TOrO B CHCTeMe MO)I(eT yCTaHOBHTLCJI 'laC

TH'IHOe CTaTHCTH'IeCKOe paBHOBeCHe B OT· 

HOWeHHH 06MeHa 3Hepraei H HYKROHaMH 

Me)I(,Ay JI,ApaMH. llpe,AnonaraeTCJI, 'ITO o6-

paJoaauae ,ABOBHOB JI,AepHOH CHCTeMLI .fiB· 

RJieTCJI cne,ACTBHeM 60JILWOB BJI3KOCTH 

JI,Aepuoi MaTepaa a cna6oi C)I(HMaeMOCTH ee 

B HaCLIII(eHHOM COCTOJIHHH. 

4. BbmOAHeH p11o pac'le1flo6 no (Jo•o
pacfllenAeHUIO 110ep B WBpoKoi o6nacTH 

Mace. PeJynLTaTLI pac'leTOB xopowo corna

CYJOTCJI C 3KCUepaMeHTanLHLIMH ,AaHHLIMH. 
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50. CxeMa 3KcnepuMeHifa no U3MepeHUIO 
6peMeHU JICU3HU yp06H€U M€BOOOM OOnnAe
p06CKOZO C06UZO y - U3AY'I€HUJI JIOep o•Oa'IU 
6 peaK~UJIX c IIJIJICeAbJMU uoHaMu. HHoeKcw 
S U V OIIHOCJI.CJI K U3AY'I€HUIO, UCnycKaeMO· 
MY 11opoM o•oa<~u Ha Aelly u nocAe oc•aHo6KU 
6 c•onnep e, cooJJ6e•c•6eHHO. 

§ 
>-

0.1 

0 - w 

& P[MH T ( 10-12ml 

10 15 20 25 

18·· 16. 
16"- t4· 

• t4• - t2* 
• i 2"- i0* 
• •t- a· 
• s·- 6* 
• s·-,. 

40 60 80 100 120 1~0 160 
P A CCTO~HUE D ( M~M ) 

51. 3KcnepuMeH•aAbHbJe KPU6we pacnaoa 
po•a~uoHHWX ypo6Heii u3o•ona 164Yb • Jlu
Huu - pe3yA~>•a• Ma•eMa•u<~ecKozo MooeAu
po6aHUJI KPU6WX pacnaoa npu on•uMu3upo-
6:JHHOM Ha6o;?_e napaMe•po6 6p€M€HU JICU3HU 
ypo6Heii. Y ( D) - o•HollleHue uH•eHCU6Hoc•u 
H€CM€UI€HHOZO y - nuKa K nOAHOU UH.eH
CU6HOc•u nepexooa. 
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J.·by qenHe 

CTPYKTypbi H,Zq>a 

cneKTpOMeTpHqeCKHMH MeTO,l.l;aMH 

1. H3MepeHbJ epeMeHa JICU3HU s:weoKo· 
enBHOB:WX BpamaTem.H:WX eoeTOJIHBB B30TO· 
nos 164 Yb u 166 Yb , o6pa3yeM:wx B pe· 

128 130T ( 40A ) aKIUIJIX ' e r, X n , e nOMOIUblO 
MeTO,I{a .I{OnnnepoBeKOrO eMeiUeHBJI Y ·H3. 
nyqeuu.a: JI.I{ep OT.I{a'IB. U.enbJO on:wToB 6:wno 
nony'leHHe ,I{aHH:WX 0 3aBBeBMOeTB npBBe • 
AeHuoii: sepo.a:TuoeTB nepexoAa B (E2 , 1 ~1-2) 
B KBa.I{pynonbHOrO MOMeHTa OT enBHa 
BpamaTenbHOrO eoeTOJIHBJI .I{nJI JI.I{ep 164 Yb 
B 166 Yb. llony'leHo, 'ITO speMeHa lK113HB 
yposueii: BnnoTb .!{0 3Ha'leHBii: 177 = 1 0-t- B3 • 
MeHJIIOTeJI e poeTOM enHHa B eorna eHB e 
MO,I{~nbiO )KeeTKOrO poTaTOpa, T .e. e MO· 
,I{enbiO, npe.I{nonarruomeii: noeTo.a:ueTBO 
KBa.I{pynonbuoro MOMeHTa. ,l(n.a: 6onee 
s:weoKBX enuuos o6uapy)KeHo ue6onbwoe 
TOPMO)KeHBe nepexo,I{OB. B o6naeTH enHHOB, 
r.I{e BMeeT MeeTo pe3Koe ysenB'IeHBe Mo· 
MeHTa HHep~BB / 34xl!eKT 63K6eH.I{BHra/ , l}laK • 

TOphi TOpMO)KeHBJI T::JKCll eoeTaBnJIIOT 
'poT 

1,25±0,35 B 1,45±0,25 .l{nJI ne~eXO,I{OB 
14 ~ 2 H 16 ~ 14 B B30TOne 6 4 Yb • 

llo.I{o6u:we pe3ynbTaT:w nonyqeu:w u .I{nJI 
166 Yb . 3TH ,I{aHH:We HaXO,I{JITeJI B eorna· 

eBB e TeopeTB'IeeKBMB MO,I{enJIMB, pae • 
eMaTpBBaiOIUBMB pa3pyweHBe enapHBaHBJI 
no,!{ .I{eiieTBBeM eHn Kopuonu~a KaK npB'IBHY 
ysenB'IeHBJI MOMeHTa HHep~BB pe.I{K03e· 
MenbH:WX JI.I{ep B o6naeTB enHHOB 12-161'1 . 

,l(n.a: B30Tona l6°yh H3Mepeu:w s p eMeHa 
lK113HB BpamaTenbH:WX eoeTOJIHBB BnnOTb 
.I{O 3Ha'leHBii: I 

77 
= 10+ . Haii.I{eHo . 3aMeTHoe 

ysenuqeuue 3Ha'leuuii: B ( E 2, 1 ~ 1 - 2) e poe· 
TOM enBHa llO OTHOWeHBIO K npe.I{eKa3aHBJIM 
MO,I{enu )KeeTKoro poTaTopa. 3ToMy y senu· 
'leHBIO B MO,I{enB ~eHTpo6elK110rO paCTJirB· 
BaHBJI JI.I{pa eQDTBeTeTByeT 3Ha'leHBe napa· 
MeTpa Hea,I{B:6aTB'IHOeTB a=/2±1/ · 10-3 . 

1312+ 1·2 min 641 -- 108 ms 587.3 
10-

(1/2-)::::j::=Y::: 130 
(3/2-) . 60 
str o 7.;_• -.¥.-- 0 

2g~Po119 201. 
85A t 119 

204 
52. CxeMa pacnaoa u3oMepoe e .110pax 7u u 

203p0 • 

2. IlpeoAoxeHa Ma•eMa•u-.ecKa.JI Mo· 
oeAb nepepaenpe.I{eneHBJI JI.I{ep OT.I{a'IB no 
B036y)K.I{eHH:WM eoeTOJIHBJIM B MeTO.I{e .!{On· 
nneposeKoro eMemeuu.a:. PaeeMoTpeu o6· 
IUBii enyqaii: npueyTeTBHJI ue3asueuMoro 
3aeeneHBJI ua see ypoBHB nonoe:w. llpo· 
rpaMM:W, eoeTaBneHH:We Ha OeHOBe B:WBe. 
,I{eHH:WX MO.I{eneii:, n03BOnBnB peWBTb 06· 
paTHYIO 3a,I{a'ly HaXO)K,I{eHBJI BpeMeH lK113HB 
u speMeH 3aeeneHBJI yposueii: nonoe:w oe· 
HOBHOrO eoeTOJIHBJI B3 3KenepBMeHTanb· 
H:WX ,I{aHH:WX .I{nJI B30TOnOB l60Yb , 16 4 yb , 

166 Yb . 

3. 3aKoH-.eHa o6pa6o•Ka 3KenepuMeu· 
TanbH:WX pe3ynbTaTOB no Beene,I{OBaHBIO 
B30MepH:WX eoeTOJIHBB B He'leTH:WX B He'leT • 
uo·He'leTHwx JI.I{pax Bi B At • Haii:.I{eu:w 
HOB:We B30Mepu:we eoeTOJIHBJI B 202 ,204, 206At. 

Pa3pa6oTaHa nporpaMMa ,I{nJI o6pa6oTKB 
3KenepBMeHTanbH:WX eneKTpOB Ha 3BM 
Ji3CM ·6 B MBHeK·32. 

4. H3MepeHbJ c nOMOUibiO Si (Li) - oe· 
•eK•opa BWXO.I{W Kx ·uJny'leHBJI npB BlaB· 

- t36x MO,I{eHeTBBB BOHOB 
54 

e e MBWeHJIMB 

41Nb ' 42 Mo ' 4.s Rh '46 Pd ' 48 Cd ' 
49Jn ' so Sn • 64 Gd • 65 Tb • 70 Yb 
73Ta , 77 Tr , 78 Pt . B npe.I{nono)KeHBB, 

'ITO Kx • Blnyqeuue uenyeKaeTeJI TOnbKO 
B3 nosepxuoeTHoro eno.a: MBWeueii: TOniUB· 
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53. CneK•P X - Ay'leii, noAy'leHHWii npu 
c•oAKHoeeHuu uoHoe Nb c 3Hepzueii 65 MaB 
c a•oMaMu Nb • C•peAKaMu o6oaHa'leHw 
noAoJICeHu.R Ka 1 Kal K {3 1 K 8 2 AUHuii, coo•
ee•c•eYJOUIUX U3Ay'leHUJO K603UMOAeKyAW 
Pb. 

Hoi 1 Mz/cM 2 , onpeAeneuw a6coniDTHWe 
3Ha'leHHJI Ce'leHHH a ka H a kB . 3aBHCH
MOCTb Ce'leHHJI OT aTOMHOrO HOMepa Be
~eCTBa MHWeHH o6c~aeTCJI Ha OCHOBe 
MOAenH KBa3HMOneKynw . 

llpu 6ou6apAHpOBKe uHWeHei As , Zr, 
Nb , Mo H Rh HOHaMH Nb c 3HeprHJIMH 
65 H 40 MaB ua6nwAanHCb cnnowuwe 
cneKTpw X -nyqei, uueiO~x uaKcuuanL
Hwe 3HeprHH B o6nacTH 3Heprui xapaKTe
pHCTH'IecKHX KX - nyqei KBa3Ha To:wos c 
JIAepuwu 3ap11AOM z "' z

1 
-f· Z2• BwcoK03Hep

reTH'IecKaJI qacTb 3THx cnnowuwx cneKT
pos HHTepnpeTHpyeTCJI KaK Kx-u3ny'leHHe 
KBa3HMOneKyn, KOTOpWe 06pa3YJOTCJI KpaT
KOBpeueHHO B aAHa6aTH'IeCKHX CTOnKHOBe
HHJIX TJI)KenWX HOHOB. 

06uapy)KeHo KBa3HuoneKyn11pHoe Kx -
H3ny'leHHe MJI O'leHb TJI)Kenwx CHCTeM C 
cyuuapHWM 3apJIAOM Z = Z 1 + Z 2= 111 H 
114 B CTOnKHOBeHHJIX Xe + La H La + LanpH 
3HeprHJIX 100 H 150 MaB. 

fipoBeAeH aHanH3 :JciMlleKTOB TOpM03HOrO 
H3ny'leHHJI H B036~AeHHJI BTOpH'IHWX 
:meKTpOHOB B CTOnKHOBeHHJIX TJI)KenWX HO
HOB C aTOMaMH, TaK)Ke npHBOAJI~X K BW
COK03HepreTH'IeCKHM cnnOWHWM CneKTpaM 

• 85 

X -nyqei. 3KcnepHMeHTW H COOTBeTCTBYJO
~e pac'leTw MJI CHCTe:w 41 Nb + Z 2 

5 4 ~ ~e + Z 2 H 57 La + Z 2 noKa3wsa-
IOT, 'ITO Ha6niDAaeuwe cneKTpW KBa3R
MOneKyn JlpHOrO H3MepeHHJI He BW3WBaiOTC.a 
APYrHMH npo~eccauu. 

5. HccAeooeaAact. c•pyK•ypa eoa6yJtC-
. oeHHbiX CQC.OJIHUU H30TOfiOB 104-107 In npH 

pacnaAe H30Tonos 104- 107 Cd, nonyqeu-
uwx B peaK~HJIX 89 Y + 22 Ne , 93 Nb + 22 Ne 
u 93Nb + 1so. 

1. H a 3BM " MuHcK-32" pa3pa6oTaH H 
ycTaHOBneH rp~H'IeCKHH AHCnneH CO C»e
TOBWM KapaHAaWOM AnJ1 npoBeAeHHJI 3KCne
pHMeHTOB Ha nHHHH C YCKOpHTeneM H 3BM, 
ycTauosneua 3BM TPA-1 B Ka'leCTBe AHC
nneiHoH CTaH~HH AnJI 0Tpa60TKH nporpaM:W 
3KcnepuueHTOB ua ct>OPTP AHe H C03AaHo 
COOTBeTCTBYJO~ee MaTeMaTH'IeCKOe o6ec
ne'leHHe . Pa3pa6oTaH KounneKc :JneKTpou
uwx 6noKoB AnJI ycKopHTenei, npeAHa3ua
'leHHwx AnJI aBTOMaTH3a~HH HX ynpasneHHJI, 
BBeAeH B AeHCTBHe 100-KaHMbHWH auano
rOBWH c KaHep c 3BM P,D;P-8/1. 

2. CoaoaH peH•zeHoecKuii Si ( Li ) 
cneK•poMe•p c pa3peweuueu 330 aB ua 
nHHHH 6,4 K3B. YKa3aHHoe pa3peweuue 
fi03BOnJleT 3ciMlleKTHBHO HCnOnb30BaTb 
cneKTpoueTp AnJI pemeHHJI sonpocos, CBJI-
3aHHWX C aHanH30M BOAW, B03AyXa, fiO'IBW, 
aHanH30M PYA H B APYrHx npuKnaAHWX 3a
Aa'laX HapOAHO-X03JIHCTBeHHOrO 3Ha'leHHJI. 
CneKTpoueTpHJI peHTreHOBCKoro H3nyqe
HHJI B PJIAe cnyqaeB O'leHb YAa'IHO AOnon
HJieT HeHTpOHHO-aKTHBa~HOHHWH :WeTOA 
H fi03BOnJieT fiOBWCHTb Ka'leCTBO H TO'I
HOCTb auanu3a. liwna pa3pa6oTaHa npo
rpauua o6pa6oTKH peHTreHoBCKHX cneKT-



011KAOHJUO~Ue nAUCIIUHW CUCIIeMbl CKUHUpO· 
6UHUJI ny'lKU IIJIJICeAbiX UOH06. 

B HucTHTyTe pa3pa6oTaH MeTo~ H3roToa
neHHH B~COKOKaqecTBeHH~X H~epH~X 

cl>HllbTpOB H3 flOllHMepH~X nneHOK. 

06~UU 6UO YCIIUHOBKU OAJI 06Ay'leHUJI noAU· 
MepHbiX nAeHOK 6 6UKyyMe HU ny'lKe IIJI· 
.xeAbiX uoHoe o• fiUKAOIIPOHa Y- 300. 

JleHJtOnpOIIJIJICHbiU MeXUHU3M. 



Yc•poilCJI60 OAJI ~UAbJIJXlijUU xuo
KOCJieU C MeXaHU'leCKOU O'lUCJIKOU 
noaepxHoc•u ~UAbJIJXl. 

Yc•pouc•ao OAJI ~UAbliiJXlJ4UU xuoKoc•u: yc•aHoaKa ~UAbllfpa . B npoijec
ce ~AbllpaJ4UU npoucxoou111 yoaAeHue 'lOCIIUJ4 c noaepxHoc•u ~UAbJipa 
caMOU ~UAblllPYJOII#eilcJI XUOKOCIIfbJO. 



Yc•aH06Ka 0.11.11 U3MepeHUJI YZ.II060U acuM
Me•puu cn.IIOJUHr.tx cneK•po6 peH•zeHo6-
CKUX .lly'leU, 603HUKOIOUIUX 6 JIOepHr.tX c•o.11· 
KH06eHUJIX C o6pa306QHUeM .JIJICe.llr.tX K6Q3U" 
a•oM06. Ha CHUMKe: MOH.QJIC K6apfi(J 6 cuc
•eMe Ha6AIOOeHU.R ny<~Ka •JIJICe.llr.tx UOH06. 

llpO~OJDKalOTC.Il HCCJie~OBaHH.Il HOBOrO Mexa· 
HH3Ma pea~HH rny6oxoHeynpyrHx nepe~aq, 
Bhl3LIBaeMhlX T.ll)l(eJIIalMH HOHaMH. 3KcnepH· 
MeHTLI Be~yTC.Il Ha MarHHTHOM CDeKTpO· 
MeTpe, B ~OKaJILH~ DJIOCKOCTL KOTOpOrO 
ycTaHOBJieH Tenecxon tt.E , E -~eTeKTopoa. 

Yc•aH06Ka MUJUeHeu e KaMepe pacce.RHU.R. 



B ~y6ue ycnewuo npowen 3KcnepHMeHT no 
H3y'leHHIO MeXaHH3MOB JI,nepHbiX peai<nHH 
C TJDKeJibiMH HOHaMH, KOTOpbiH BbiDOJIHeH . 
o6'Le,naueuuoB: rpynnoB: y'leHbiX OHJIH H 
Jla6opaTopau HM. liepuaca /Opc3, cl>pau
UHJI/. Pa6oTa senacL ua ny'IKe TJDKen~a~x 
HOHOB UHKJIOTpOHa Y-300 C DOMOIULIO«l!pau
UY3CKOrO Macc-cenapaTopa. 

Yc•aHoeKa •eAecKonoe U3 t-.E,E -oe•eK•o
poe. 



llpO,D;OIDKa.IOTCJI UOHCKH CBepXTJDKenbiX :me
MeHTOB B npHpo,ne, Hccne.nosaHmo no,nuepr
nHCL MeTeOpHTbl pa3nH'IHbiX THUOB. 

~ Hoozo•oeKa K 3KcnepuMeH•Y no u3y'leHU10 
-, pacnaoa Kopo•KoJICU6Yfi#UX u3o•onoel06- zo 

3AeMeH•a. 

Ha Mace- cenapa•ope E3MC- 2 noAy'leHw 
U UCCA€0060HW H06bl€ npo•OHHW€ U3Ay'IO· 
•eAu- U3o•onbl fl€3uii-116, 6apuii-119,121. ~ 
Ha CHUMKe: 6biCOKO.eMnepa•ypHWU UOHHWU , 
UC.O'IHUK cenapa•opa, 30KAIO'I€HHWU 6 •en
A060U 3KpaH, U 6WIUIZU6010fi#UU 3AeK•poo. 

Me•eopu• "E;peMoeKa" -
oouH U3 Me•eopu•oe, ~eo
•opble U3Y'IOAUCb Y'I€HbiMU 
HHc•u•y•a. 

Y'leHwe OHJIH 6Mec•e 
C HOY'IHWM co•pyOHUKOM 
KoMu•e•a no Me•eopu•aM 
AH CCCP o•6upa10• o6-
pa3f1W Me•eopu•a "Cuxo
•3·MuH~>" OAR uccAeooea
Huii. 



Paoo•w no noucKy c6epXIIJIJtteAwx 3AeMeH
•o6 6 npupooe 6eOy•cJI HQ OCH06e IIIUPOKOZO 
MeJttOyHapooHozo co•pyOHU'Iec•6a. Ha 
CHUMKe: y'leHwe OHJIH 6Mec•e c iJpaHuya
CKUMU KO./IAeZQMU QHQ./IU3Upyro• •peKU •11· ~ 

ll"e.IIWX KOCMU'IeCKUX JIOep 6 MUHepa./IQX U3 , 
Me•eopu•a "HzA C•er'JIIIH". 

B OHJIH coaC>ae•cJI 'le•wpexMe•poewu u3o
xpoHHWil flUKAo•poH Y-400. Ha CHUMKe: 
COOpKa onw•HOU Oa./IKU OC.06Q MQZHUM 
UUK./IO.pOHQ 6 30QHUU 6yOyJ11eZO ycKopu•e./IJI. 
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54. CneKap MeOHo- MOAu6oeHoeoii p )!OW e 
HaCWIIIeHHOM c.11oe, noAy'leHHwii Ha Si(Li) 
cne,xapoMeape. npu eo36)!xOeHuu X -Ay'leii 
U30aOnHWM UCaO'IHUKOM !09Cc/. 

pos ua 3BM MHHcx-32. Oco6euuo 3ctMllex
TBBHO DpHMeueuue 3BM DpB MHOr03ne
MeHTHOM aHanB3e, KOr,z~a CDeKTpW BMeiOT 
CnO)I(JIWR xapaKTep. IlpB Man03neMeHTHOM 
aHanB3e MOryT 6WTI> BCDOni>30BaHW ,AOCTa
Toquo DpocTwe ycTpoicTsa, D03BonaiO~e 
nonyqaT& oDepaTBBHYIO HHclJopManBIO B Do
neswx ycnosusx. B Dpose,Aeuuoi 3Kcne,AB
IUIB 6wno BWDOnBeHO "" 2000 3neMeHTO
ODpe,Aeneuai B Doneswx ycnosasx. B coT
py,AuaqecTBe c yqeuwwa MHP pa3pa6oTaua 
MeTO,AHKa peuTreuoclJniOopecneuTuoro aua
nB3a MOnB6,AeHO·Me,AHWX py,A. 

3. llpoeeoeH HeiiapoHHo-aKauea~uoH-
HbJU . OHO.IIU3 Ha CO,Aep)l(aHHe MHKp03n eMeH
TOB B 3,AOpOBWX H DOpa)l(eHHWX BHnTOM 
/rpa6xosoe 3a6onesauae, KOTopoe Dpaso
.ABT K ru6enu xnonqayuuxa/ pacTeuaax 
xnoDqaTuaxa. BwDonueu auanu3 · 300 6uo
noraqecxax o6pa3nos. 0Dpe,Aeneuo c o,Aep
)l(auae 25 3neMeHTOB C qyBCTBHTen&HOCTI>IO 

: 

,AO 10 - 7 - 10 -8 zjz H ~ 17 H3 HHX 
OTMeqeuw HeKOTOpWe aHOManBH B KOHUeHT
paiUIH. Bwcxa3auo Dpe,ADono)l(euae, qyo ua-
6niO,AaeMwe oTxnoueuaa xouneuTpanai MHK
po3neweuToB MoryT sanaT&cs npuqauou 
una pe3yn&TaToM 3a6onesauaa xnoDqayuuxa 
BHnTOM. 

4. llpoooaa.~~uc" pa6o•"' no coeep
weHcaeoeaHu~ aexHoAozuu DPOH3BO.ACTBa 
S,AepHWX clJHni>TpOB H BHe,ApeHHIO HX B pa3-
nuquwe o6nacTH uayxu H TeXHHKH. Pa3pa-
6oTaua MeTO.AHKa Mo,AenupoBaHaa B Dyqxax 
Ta)l(enwx aouos pa,AaanaoHHwx Dospe~euai 
MaTepHanOB, C03,AaBaeMWX HeiiTpOHHWMH 
DonaMH. 

Pa3pa6oTKM 

B o6~aCTM yCKOpMTe~eH 

1. B na6opaTopaa co3,AaeTca qeTwpex
MeTposwii H30XPOHHWH UHKnOTpOH TS)I(enwx 
HOHOB /Y-400/, KOTOpWH D03BOnBT DOny
qaTb HHTeHCHBHWe Dyqxa HOHOB OT Ne ,AO 
Xe BKniOqaTen&uo c MaKCHMan&uoii 3Hep-

rueii E = 625 __!! M3B/HYK.IIOH/. HHTeHCHB
A2 

HOCTI> YCKOpaeMWX HOHOB COCTaBHT OT 
-10 14 'laca/c .Ana aouos ueoua, .AO 
10 ll 'laca/c .Ana aouos xceuoua. Uaxno
Tpou Y-400 no3BOnBT DonyqaT& ycxopeu
uwe aouw THTaua, xpoMa, )l(ene3a,uaa6onee 
Ba)I(JIWX .AnS pa60T DO CHHTe3y Tpaucypauo
BWX 3neMeHTOB C HHTeHCHBHOCTaMH B 
-100 pa3 6onee BWCOKHMH, qeM Ha IUIKno
TpOHe Y- 300. 

2. B CBS3H c pa3pa6oTKoi Dnaua pa3-
BBTHs OHJIH ua 1976-1980 rr. Dpose,Aeuw 
pa60TW DO DpOeKTHpOBaHBIO CeMHMeTpOBOrO 
H3oxpouuoro IUIKnOTpoua. Ilpe,ADonaraeT
ca, qyo OCHOBHWe KOHCTPYKTHBHWe pewe
HHa, 3anO)I(eHHWe B 3neMeHTW YCKOpHTeneu 



Y- 200 H Y- 400, 6y,I:\yT DOJIHOCTLIO nepe

ueceuw B KOHCTPYI<UHJO Y-700. 
3. Be,I:\yTcs pa6oTw no coJ,I:\aHHJO HJo

xpouuoro IUIKnoTpoua Y- 200 ,I:\n.R IIHP. 
CMOHTupo:aau MarHHT ycKopuTenJI H npo

H3BO.z:\HTCJI DO,I:\rOTOBKa K MarHHTHLIM H3-

MepeHHJIM, C03,I:\aeTCJI CTeH,I:\ HCDLITaHHJI HC

TO'IHHKOB. 

• 93 

4. O cuoauwe l!lH3H'IecKHe 3KcnepuMeu

TLI B H CTeKIIIeM ro,I:\y DpOBO,I:\HJIHCL Ha yc

KOpHTen e Y- 300, BpeMJI pa60TLI KOTOporo 

Ha lilH3H 'IeCKHe H XHMH'IeCKHe HCCne,I:\O:&a

HHJI COCTaBHnO 5600 'lOC06. HHTeHCHBHOCTL 

ny'IKOB uouoa Ti , G , Fe , ucnonL3ye

MLIX B pa6oTaX DO CHHTe3y 3neMeHTOB C 

Z ~104, COCTaBHna 5-8·10 11 'lOC.Uij/C. 
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Jia6opaTopHa 
HeitTpOHHOit 
4>H3HKH 

--

~eJITeJILBOCTL Jla6opaTOpBB BeiiTpoB

BOB 41B3BKB B 1974 ro.u;y 6wna uaDpasneua 

Ha BLIDOJIHeHBe Tpex OCHOBHLIX 3a,D;a'l: 

Dpose.u;euue DporpaMMW uay'IHWX uccne.u;o

sauuii: ua HMDYJILCHOM peaKTope HliP-30 

C HIDKeKTOpOM JIY3-30, C03,D;aHHe MOUUIOrO 

peaKTopa Hli P- 2 c ycKopuTeJieM- HIDKeKTO

pOM JIHY-30 H Ha DO,D;rOTOBKY K 4IH3H'Ie

CKHM 3KCDepuMeHTaM ua HliP-2. 

Hoswe pe3yJILTaTw DOJIY'IeHw B uccne

.u;osauuu an~- u raMMa- pacDa.u;a ueii:Tpou

HLIX pe30HaHCOB, B H3MepeHBJIX HX MarHHT· 

HLIX MOMeHTOB H CDHHOB, B 3KCDepHMeHTaX 

C 3apJI)I(eHHLIMH 'laCTH:QaMH, B ODWTaX C 

YJILTpaXOJIO,D;HLIMH Heii:TpOHaMH H B HCCJie

,D;OBaHHH KOH,D;eHCHpOBaHHLIX cpe,D; C DO

MOJ:QLIO BeiiTpOHOB. 

llpoeKTHpOBaJIHCL H H3rOTOBJIJIJIHCL HO

BWe 3KCDepHMeHTaJILHWe yCTaHOBKH ,D;JIJI 

peaKTopa Hli P- 2, seJIHcL pa6oTw DO co-

3,D;aHHIO HOBOrO H3MepHTeJILHO-BLI'IHCJIH• 

TeJILHOrO KOMDJieKCa Jia6opaTOpHH. 

Ha CTPO.KJ:QeMcJI peaKTope HEP-2ua'laT 

MOHTa)l( TeXHOJIOrH'IeCKOrO o6opy,D;OBaHHJI. 

HaytiHO
Hcc~e~oBaTe~hCKHe 

pa6oThi 
AJih$a-pacnap; 

pe30HaHCHWX COCTOHHHH H,D;ep 

Pa3BHBaJIHCL pa60TLI DO DOHCKY HOBLIX 

CJiy'laeB na·peaK:UHH Ha pe30HaHCHLIXHeii:

TpOHaX. BDepswe o6uapy)l(eH an~a41a-pacDa.u; 
ueiTpOHHLIX pe30HaHCOB H30TODOB ra,D;OJIH· 

HHJI·157 H HTTep6HJI·171 /puc. 55/. H3Me

peuuwe 3Ha'leHHJI DOJIHLIX aJIL41a·IIIHpHH 3THX 

.K,D;ep OKa3aJIHCL 6JIH3KHMH K Dpe,D;CKa3aH

BLIM DO sapuaHTY ODTH'IeCKOH MO,D;eJIH, pa3-

pa6oTauuoMy B OHJIH. 
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55. Pe3oHaHcw na -peaKfiUU Ha 171Yb, U3MepeHHWe Me•o<)oM epeMeHu 
npo.11e•a In t- HOMep KaHaAa aHaAU3a•opa/. Hot) pe3oHaHcaMu yKa3aHw 
3Ha'leHUJI cnuHoe u 3Hepzuu Heil•poHoe e 3AenpoHeo.~~r.•ax. 

HoBwe, c JIY'IIIIHM pa3peweuueM, H3Me
peuuJI BhiXOAa am.llla- qacTun npoBeAeHw 
AJIJI caMapuJI-149. 06uapy)l(euo, 'ITO pe3o
uauc 8,9 3B JIBJIJieTcJI AY6JieTOM. Pacnpe
Aeneuue an~tllla·wupuu pe3ouaucoB co cnu
BOM 4, B OTJIH'IHe OT pe30BaHCOB CO CUB· 
HOM 3, OKa3aJIOCL /puc. 56/ 3Ha'IHTeJILHO 
y)l(e TeopeTH'IeCKH O)I(HAaeMoro /'IHcno 
CTeneuei CB060AW X~pacnpeAeJieHHJI v = 
=14 BMeCTO 0)1(8AaeMoro 3Ha'leHHJI v -2,5/. 

56. Pacnpe<)eAeHu.R noAHWX aA~>(Ia-wupuH 
Heii•poHHWX pe3oHaHcoe caMapuJr-149 /zuc
•ozpaMMW/. F Aa<)KUMU KpU6WMU nOKQ3QNW 
•eope•u .. ecKue pacnpe<)eAeHU.R c pa3Au'I
HWM 'IUC.IIOM .c•eneHeii C6000()W V • 

95 
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MarnHT~e MOMeu~ 

KOMIIaynA-COCTOSHH~ H~ep 

3asepweua o6pa6oTKa U3MepeuuB: Mar
HUTHLIX MOMeHTOB KOMnayH,IJ;- COCTOJIHUH 
,IJ;UCllp03UJI, B036y)I(.IJ:aeMLIX npu 3aXBaTe 
pe 30HaHCHLIX HeHTpOHOB. 3HeprUJI HeHTpO-
HOB U3MepJinacL no speM~Hu nponeTa 
/puc. 57/. HcnonL30BaH MeTO.IJ: c .nsura 
HeHTpOHHLIX pe30HaHCOB 3a C'leT CBepx
TOHKOrO MarHUTHOro B3aUMO,IJ;eHCTBUJI B 
JI,IJ;epHOH MHWeHU, opueHTUpOBaHHOH npu 
CBepXHU3KUX TeMnepaTypax. 

Ha puc. 58 noKa3aHLI3KcnepuMeHTanL
HLie 3Ha'leHUJI BpeMeHHLIX C,IJ;BUrOB ,IJ;nJI 

uccne,IJ;yeMoro pe3ouauca 163 Dy/1,7 1 3B/ 
u KO~TponLuoro pe3ouauca 121Sb/15,4 3B/. 
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58. 3KcnepuMeH•aAr.Hr.le 3Ha'leHUJI 6pe
MeHHWX C06UZ06 OAJI UCCAeOyeMOZO pe-
30HOHCa 163Dy I 1, 71 3BI u KoH•poAr.Hozo 
pe3oHaHca 12TSb I 15,4 3BI. CnAOIUHble 
Kpu6we - HopMaAr.Hwe pacnpeoeAeHuJI c 
OUCnepCUJIMU, o6yCA06A€HHWMU c•a•uc•u
'I€CKUMU OIUU6KOMU. 
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57. Hell•poHHwe pe3oHaHc r.• oucnpo3UJI 6 3a6ucuMoc•u o• 6peMeHu 
npoAe•a It - HOMep KaHaAa aHaAu3a•opa IUUPUHOU 2,5 MKcl, OAJI 
KoypWX U3M€pJIAUCb MQZ HU.Hbl€ MOMeH.bl. l..(UrPfJW HQO pe30HQHCOMU -
3Ha'leHUJI 3Hepzuu Heu•poHo6 6 3AeK•poH60Ar.•ax. 
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Bnepawe onpe,neneHbl MarHHTHwe Mo -
MeHThl 'leThlpex pe30HaHCOB ,nHCnp03HJI, 
KOTOpble COCTaBnJIIOT 2,8±0,5; -0,4±0,7; 
-1 ,8±0, 9 H 0,5±1 ,2 JI,nepHbiX MarHeTOHOB 
,nnJI peJOHaHcoa c 3HeprHJIMH 1,71; 2,72; 
3,69; H 4,35 3B, COOTBeTCTBeHHO. 3Kcne
puMeHTanLHwe peJynLTaTw cornacyiOTCJI c 
TeopeTu'leCKHMu oueHKaMH . IIony'leHbl 
npe,naapuTenLHble ,naHHble ,nnJI peJoHaHCOB 
ronLMUJI U Tep6HJI. 

Y Jlb1'paXOJIO,D;Hbie 

HeifrpoHbl 

1. IlOUCK HOU6011ee 3(x/JeK1fiU8HbiX KOH
eepllopoe - ucTO'IHUKOB YXH, cnoco6Hwx 
pa6oTaTL B ycnOBUJIX MOUUfbiX pa,nHaUHOH" 
HbiX Harpy30K, npOBO,nHnCJI B COBMeCTHOH 
pa6oTe c HHCTHTYTOM JI,nepHoil ~u3HKH 
/AnMa-ATa/. B peJynLTaTe npoae,neHHbiX 
u3MepeHHH awxo,na YXH Hl pJI,na raJoo6pa3-
HbiX /puc. 59/ H HaMOpO:>KeHHbiX /Bo,na, 
cnupTbl/ KOHBepTOpOB YCTaHOBneHO, 'ITO 

10 
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59. 3aeucuMoc•b uH•eHcueHoc•u pezuc•pa
fiUU YXH i lcer1 I o• OaeAeHUJI P la•MI 
u •eMnepa•ypw HanoAHJIK>JIIUX KOHeep•op 
Z0308: 1 - eooopoo npu 8Cf'K, 2- eooopoo 
npu 300 o K, 3 - oeu•epuu npu 80° K, 4 -
oeu•epuu npu 300°K, 5- eo3oyx npu 30d' K, 
6 - ze11uu npu 300°K. 
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HaMopo:>KeiiHaJI ao,na npu ·TeMnepaType :>KH,n
Koro a JoTa o6na,naeT MaKCHManLHbiM aw
xo,noM YXH, B 25 pal npe:sLiwaiOUUie BLixo.n 
YXH u 3 aniOMHHHJI /puc. 60/. 

----1 
({)() 

50 

0 0,02 0,0. 0,06 0,08 

60.3a 8UCUMOCIIb UH1fi€HCU8HOC.U pezuc•pa
I#UU YXH J lceK- 1 I o• •oAJIIUHbl d I z · CM-2/, 
HOMOpOJit€HHbiX Ha OIIIOMUHU€6YK> nOOIIOJitKY 
JltUOKoc•eu: 1 - eoOa npu 80'4, 2- 3•UAoewu 
u 6y•u11oewu cnup•bl npu 80 K. 

2 . KaHaAbl YXH U3 HepJttaeeK>JIIeU cma11u 
H3rOTOBneHbl U ycTaHOBneHbl B HHCTHTyTe 
aTOMHOH 3Hepruu /MOCKBa/ H B HHCTUTyTe 
a TOMHLIX peaKTopoa / ,Il;HMHTpoarpa,n/. Ho
BbiH KaHan YXH Ha peaKTope CM-2 /,D;u
MuTpoarpa.n/ o6na,naeT CKOpOCTLIO C'leTa 
2·103 YXHic/. PeaKTOp CM-2 cKaHanoM 
YXH JIBnJieTCJI caMwM nepcneKTHBHbiM pe
aKTOpOM COBeTCKOrO npOH3BO.ACTBa MJI 
npoae,neHuJI 3KcnepuMeHTOB c ynLTpaxono.A
HbiMU HeHTpOHaMH. 

3. BwnoAHeH fiUKA meopemu~ecKux pa-
6om, n ocBJIIUeHHbiX ,nenonJipuJaUHH YXH B 
HeO,nHOpO,nHOM MarHHTHOM none, y,Aep:>Ka
HHIO Y XH B MarHHTHbiX noaywKax, TpaHc
nopT~poBKe YXH no HeiiTpoHoao,naM co 
cno:>Kuoii reoMeTpHeil. 

4 . IlpoooAJttaAuc b pa6ollbl no coopy:>Ke
HUIO y c TaHOBKU "TpUCTOM" ,nnJI H3MepeHUJI 
3neKTpU'IeCKOrO ,AHnOnLHOrO MOMeHTa 
HeiiTpoua c noMOIULIO YXH. 3aKOH'Ieuo pa-
60'Iee npoeKTUpOBaHue OCHOBHbiX y3nOB yc
TaHOBKu. HJroToaneHw MarHHTHbiH 3KpaH 
I o6oeMoM -3 M 3 I, cucTeMa paJMarHH'Iu
BaHUJI , pOTOpHbiH 3neKTpOCTaTH'IeCKHH re-
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Hepa TOp Ha 300 KB H KBaHTOBLIH onTH'Ie
CKH:ii MarHHTOMeTp /'IYBCTBBTenbHOCTb 

-10-8 3/ CBCTeMbl CTa6BnB3aUBB Mar
HBTHOrO nonJI. reoMarHBTHoe none s ueHT
pe MarHBTHoro 3KpaHa ocna6neHo ~o JHa
'leHBJI 5• 10 -S 3. 

B3~0AeiCTBHe HeitpoH-3AeKTpoH 

1. 3aeeprueHa o6pa6o•Ka U3MepeHuu 
~~paKI{BB He:iiTpOHOB Ha MOHOKpBCTannax 
W -186, BCnonb3yeMLIX ~nJI BCCne~OBaHBJI 

R 

-~.~60 

f 1.i~o 
f,f20 

I, too 

f,O&O 

~060 

~OliO 

1,020 

tOOO 

0,'40 
L 
0 

i 
fC220J 
~ (lfO) 

z 
~ [TA) 

61. lloA.IIpu3af.IUOHHoe o•HorueHue R e 3aeu
cuMoc•u o• MQZHU.HOZO nOAJf ~~- • ecAa/ 
OAJI oeyx 6p3ZZ(#JCKUX o•paxeHUU 1fer'l•p oH06 
o• MOHOKpuc•aAAQ 60AbtjpaMa-186. 

n e - B3aBMO~eHCTBBJI. C BBe~eHBeM rBnO
Te3LI 0 ~OnOnHBTenbHOM pacceJIHBB HeB3" 
BeCTHOH npBpO~bl ~nJI aMnnBTY~LI pacceJIHBJI 
HeiiTpOH- 3neKTpOH nony'leHO 3Ha 'leHBe a n e = 
= /-1,55±0,02/· 10- 16 CM. 

2. llpOOOAJICQAUCb pa6o•brno BbiJICHeHBIO 
npBpO~bl ~OnOnHBTenbHOropacceJIHBJI,~aiO

Iltero BKna~ B 6p3rrOBCKBe nBKB, npB ~BcP
paKUBR HeiiTpOHOB Ha MOHOKpBCTanne BOnb

cilpaMa-186. C 3TOH uenbJO B COBMeCTHOH 
pa6oTe c HHCTBTYTOM Jl~epHoii cPBJBKB 
/P)I(e)l(, qccp I BLinonaeHLI BJMepeHBJI ~acll
paKUBB nonJipB30BaHHLIX HeiiTpOHOB Ha 
MOHOKpBCTanne BOnbcPpaMa-186, noMeuteH
HOM B MarHBTHOM none. ,ll;nJI OTpa)l(eHBJI 
/220/ o6Hapy)l(eH auoManbHLiii poeT nonJI· 
PB3aUBOHHOro OTHOWeHBJI C yBenB'IeHHeM 
MarHBTHoro nonJI /pac . 61/. ,ll;nJI o~H03Ha'I
Ho:ii BHTepnpeTauaa peJynLTaTa Heo6xo~a
MLI ~OnOnHBTenbHble BCCne~OBaHBJI. 

HeiTpoHHWI cneKTpOCKOIDUI l!Aep 

1. H3MepeHbl cnuHbl 60 pe3oHaHcos 3p-
6BJI-167 B 56 peJOHaHCOB BTTep6BJI-173 
MeTO~OM MHO)I(eCTBeHBOCTB raMMa- nyqe:ii 
pa~Bal{BOHHOrO 3aXBaTa HeHTpOHOB C nOMO" 
utbJO KPBCTannos Na I . llony'leHLI cpeLJ.HBe 
paccTOJIHBJI D (38) B canosLie cPYHKUBB 
S 0 {10 - 4') ~nJI 3p6BJI-167: 

Dy=4 = 7,5 ± 0,6 , 

so 4= 2,0 ± 0,5 , y= 

B BTTep6BJI-173: 

Dy=3 = 14,0 ± 1 ,3, 

s o . =1,2 ± 0,3 , 
y=.3 

Dy=3 =9,3 ± 1,0, 

s o 3 =2,5 ±0,8 r= 

D y=2 = 20 ± 2 , 

so = 1,5± 0,5. 
y=2 



Ha pac. 62 .IJ.n.JI npaMepa noKa3aHa 3asa
CHMOCTL CYMMLI DpHBe,lJ,eHHLIX Heii:TpOHHLIX 
WHpHH OT 3HeprHH HeBTpOHOB .II.ll.JI pe3o
HaHCOB l7:lyb C pa3HLIM CDHHOM, ,lJ,eMOHCT· 
papyJOwa.JI OTCyTCTBHe 3aMeTHOB CDHHOBOB 
3aBHCHMOCTH CHllOBOB «<IYHKUHH. 

I.{,",----------- -----, 
90 

17JYb 

60 

JO 

0 150 JOO 1.50 600 E eV 

62. 3a6UCUMOCJib CYMMbl npueeOeHHbiX 
HeilapOHH~IX IIIUPUH OJI 3Hepzuu HeilapOH06 
OAJt pe30HaHcoe 173Yb c pa3HbiM cnuHOM. 

~ .. 
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0.1 o.t o.s 1 s 10 50 100 soo E.• 

63. 3tx/JeKaueHoe ce<~eHue pacceJtHUJI Heila
poHoe npa3eOOUMOM, U3MepeHHOU 00 pe3o
HQHCHOU /nyHKaup/ o6Aacau 3Hepzuil. 

2. IloAHoe ce<~eHue pacceJtHUJI uesTpo
HOB B HHTepBane 3HeprHB 0,5 c 10 3B/ a ,. = 
3,1±0,2 6H, pac. 63/ a KorepeaTHoe ceqe
HHe pacce.JIHH.JI TennOBLIX HeBTpOHOB/ a , . .,h= 
= 3,0±0,2 6H/ H3Mepeuw .IJ.n.JI npa3eO.IJ.HMa. 
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llonyqeua · sepxuss oueHKa cnau-ueKore

peHTHor o ce'leHH.JI / a in c::;: 0,4 6H/, 3HaHae 

KOTOpo r o He06XO.IJ.HMO .IJ.ll.JI .IJ.H«<lpaKUHOHHLIX 
accne.IJ.oBaHHB .JI.IJ.epaoro MaraeTH3Ma B au
TepMe Tanne PrCu 2 . 

raMMa-pacnap; 

HeHTpOHHbiX pe30HaHCOB 

Msr Kae raMMa-ny'IH H3 peaKUHH 
147sm (n y ) 148 sn accne.IJ.OBaHLI uaHJiP-30 
MeTO.IJ.OM speMeHa nponeTa /pac. 64/. H3-
Mepeuw OTHOCHTenLHLie HHTeHCHBHOCTH 
Tpex M.JirKHX raMMa-nepeXO.IJ.OB: 550,3; 
611 ,4; 6 30,0 K3B, COOTBeTCTB}'IOUUIX pac
na,IJ,y y p oBHeB 550,3, 1161,7 H 1180,3 K3B 
C pa3n H'IHLIM CDHHOM. 0THOWeHHe HHTeH
CHBHOCTeB TaKHX nepeXO,lJ,OB 3aBHCHT OT 
CDHHa pe30HaHCa. Onpe,lJ,eneHLI CDHHLI 20 
pe3ouau cos. ~ns KOnH'IeCTBeHHoro onaca
HH.JI 3<WleKTa B paMKaX CTaTHCTH'IeCKOB 
MO,IJ,enB BLIDOnBeH pac'leT 3aceneHHOCTeB 
HH3KOne)l(aUUIX ypOBHeB H OTHOWeHHJI COOT
BeTCTBYJOUUIX HHTeHCHBHOCTeB nepeXO.IJ.OB. 
Ha6nJO.IJ.aeMoe OTKnoueuae 3KcnepaMeH
TanLHLIX 3Ha'leHHB OT paC'IeTHLIX /pac.65/ 
yKa3WBa eT Ha B03MO)I(HOCTL CYJ.QeCTBOBa
HH.JI HeH3BeCTHOrO DOKa MeXaHH3Ma pe30· 
uaucuor o 3axsaTa, Be.IJ.YJ.Qero TaK)I(e K Kop
pensuaa Me)I(.IJ.y npHBe,lJ,eHHOB HeBTpOHHOB 
wapauos pe3ouauca a napuaanLHLIMH raM
Ma- WHpHHaMH. 

TeoplUI. MaJIOHYKJIOHHbiX CHCTeM 

l1 aJib<lJa-pacnan;a 

1. P a3pa6omaH H06blil MeJroO y<~ema 

KOpOTKO.IJ.eBCTBYIOUUIX CHHryn.JipHLIX CHn B 
3a.IJ.a'le .IJ.BYX H Tpex qacTau. llocTpoeua 
cepH.JI HYKllOH·HyKllOHHLIX DOTeHUHallOB C 
pa3llH'IHLIMH pa,lJ,HyCaMH CHHrynspHOrO B3a
HMO,lJ,eBCTBH.JI, XOpOWO ODHCLIBaiOIUa~ TaK)I(e 
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64. BpeMeHHOU cneK•P "'luc•oiJ" /nocAe 6W'Ie•a (JoHa/ ZQMMQ- AUHUU 
550 K3B 6 peOKf#UU f41Sm( n y ) 148 Sm . Ilo OCU a6Cf#UCC - HOMep KQHQ
Aa aHaAU3a•opa, no ocu opc)uHa• - 'IUCAO o•c.,e•o6 Ha KaHaA /x 10-4/. 
J!utjpw Hac) pe30HQHCQMU - 3HQ'IeHWI 3Hepzuu HeiJ•poH06 6 3AeK•poH-
60AI>.QX. 

2000 

n&,--------r--------.--------,--------~ pa,ABOaKTBBHLIX .II,Aep /DOnyqeHLI BeJIHqBHW 
-10-3 -:- 10 - 6 /. Pa3pa6oTaH MeTo.A sw
,AeneHB.II ,ABB~eHBJI ~eHTpa TJI~eCTB Knac· 
Tepos s .II,Apax a paccqaTaaw a6conroTawe 
sepo.IITHOCTB a - pacna,Aa cclJepaqecKBX .II,Aep 
c acnonh30BaHBeM o6onoqeqaoro 6a3HCa 
By,Aca-CaKcoaa a c yqeT.OM napawx Kop
pen.ll~i. Ilonyqeao cooTaoweaae .An.ll pac
qeya ycpe,AHeaawx an~oc)a.·WBpBH aeiTpoa
awx pe3oaaacos. 
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HAepHhle peru<nHM 
C 3apDCeHHbiMJI li8CTHQaMH 

65. 0.HOIIIeHUe UH.eHCU6Hoc•eiJ AUHUU 630 
U 550 K3B c)AJI pa3HWX pe30HQHC06 CQMQ
puJI-147. 3aw•puxo6aH Kopuc)op pac'le•Hwx 
3HQ'IeHUU. 

1. BwnoAHeHo uccAec)o6aHue raMMa· 
pacna,Aa B3o6ap-aaanoroswx pe3oaaacos 
Me,AB-63. H3Mepeaa clJyaK~B.II B036y~eHBI 

peaK~H 62Ni ( p, y) 63 Cu , aa6nro,AanacJ. 
pe30HaHCLI DpH 3HeprBB DpOTOHOB 2455, 
2468, 2475, 2492, 2509,2516 K3B. H3Mepe
HLI raMMa-cneKTpLI, COOTBeTCTBYIOUUle 
np.IIMLIM nepexo,AaM c pe3oHaacos aa HH3Ko· 
ne~aUUie cocTO.IIHB.II 6 3 Cu . Ilonyqeaw 3Ha· 
qeHB.II UpBBe,AeHHLIX BepO.IITHOCTeB nepexo· 

ayJCJioa-ayKnoaawe c)a.3w .AO 400 M3B. 
2. Pa36u•a acuMn•o•u.,ecKaJi KAac-

•epHaJI MO..@eAb a -pacna,Aa, D03BOJIJIBWa.ll 
paccqaTaTh BepO.IITHOCTB CYlQeCTBOBaHBJI 
a •qacTB~ B DOBepXHOCTHLIX o6naCTJIX a -



N 
700 

w 
1
1 

\~ 500 
\ 
I 
I 
' 

I.{)(J I 
I ~·) 

I 
.JOO 

• y., 

\ ~ I I 
P.i6·) j 

,,} 
\: Ys· 

• v 
200 

I v I 

\ 
\ 

100 '~.....;-. 
I 

\ 
'-"'-'" \..r 

I 
0 

100 200 

66. Cne np npo•oH06 U3 peaK14ui1 zeAu.R- 3 
c .ROpaMu 6opa-JO u 6opa-ll. Xopowo 6W

OeA.R~C.R zpynnblnpo•oHo6,coo•6e•c•6Y~
II#Ue o6pa306QHU~ KOHe'4HWX .ROep 13 C 6 
OCH06HOM COC.O.RHUU U 12 C 6 OCH06HOM 
u nep6oM 6036yxOeHHOM coc•o.RHU.Rx. 

~oa THna auanor-aHTHauanor H npoae~euo 
HX cpaBHCHHe C COOTBCTCTBYJOUUIMH BenH· 
'IHHaMH a 6eTa- pacna~e . 

2. 3a6epweHo U3MepeHue peaK14Ui1 re
JIHJI-3 c lOB , liB H 19F C BhlnCTOM npo
TOHOB. IlpHMCHJIJIHCh MHWCHH CCTCCTBCHHO· 
ro H30Tonuoro cocTaaa, a H3y'laeMaJI peax
UH.II Bhl~enJinach c noMOUU>IO auana3a 3Hep
rHii npoTouoa IPHC. 661 . H3MepJinHch«iJyux
UHH B036y)I(,II.CHHJI peaKU:HB H yrnOBhle pac
npe~eneHH.II npoTouoa a o6nacTH 3HeprHii 
renHJI-3 1,5+"4,2 M3B. Ilpoae~eu TeopeTH -

• 101 

I ~(13"} 
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.J \ u ..... ,..~ \ 
300 J,aJ 500 N11 

'ICCKHB auaJIH3 llOJiy'ICHHhiX pe3yn.bTaTOB C 
llpHBne'leHHCM CTaTHCTH'ICCKOB H pe30HaH
CHOB TeOpHB, a TaK)KC TeOpHH ~BYXHyKnOH· 
uoro cp~a~aa IPHC. 67 I. 06uapy)KeH cnO)I(HhiB 
xapaKTep B3aHMO~CBCTBHJI reJIHJI-3 C .ll~pa
MH 6opa, BKniO'IaiOUUIB KaK MeXaHH3M o6pa-
30BaHHJI cocTaauoro .11~pa, TaK H np.IIMhle 
npou:ec chl. 

l1ccJie,D,oBaHHe 

Co3~au nepahlii aapHaHT cnexTpoMeT
pa Man oyrnoaoro pacceJIHH.II Tennoahlx ueii
Tpouoa c HcnonLJOBaHHeM apeMeHH npone
Ta. IIpoae~eHhl npo6uhle Hcn~a~TaHHJI a mene
aoii reoMeTpHH 12 x 10 eM 2 I ua xaapu:e-
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67. IlOOZOHKa YZII06WX QOCnpeOeAeHUU npo
•oH06 U3 peaKIIUU 11 B ( 3He, Po) 13 C no pe-
30HaHCHOU •eopuu u •eopuu oeoiiHozo cpw
ea. Xoo yz11oewx pacnpeoeAeHuii noo MaAw
Mu yZAaMU onpeoeA.Re•cJI np.RMWMU npoflec
caMu, 011.11 6o11t.111ux yz11oe - MexaHU3MOM 
o6pa3-06QHUJI coc•a6HOZO JIOpa. 

swx mapHJCax ¢ 154 A H Ha re:worno6HHe. 
Pa.AHyc HHepi{H~ re:worno6HHa HabeR pas
HWM 24,5±0,6 A • Cornacae JToi seJIH'IH
Hhl C ,ApyrHMH ,AaHHhiMH ,AeMOHCTpHpyeT B03-
MO)KHOCTL onpe,AeJieHHJI pa3MepOB 6HOJIOrH
'IeCJCHX uaJCpouoneJCyn H noJIH:wepos. Co
rnacHo TeopeTH'IecJCouy aHaJIH3y, cneJCT
po:weTp .AOli*eH o6Jia,AaTL PJI.AOM npea:wy
IQeCTB no cpaBHeHHIO C ycTaHOBJCaMH Ha 

.=-

CTai{HOHapHhiX peaKTOpax, B TOM 'IHCJie 
Jiy'IWeB CBeTOCHJIOB npH 60JILWHX nepe,Aa
qax HMnyJILCa, MeHLWHM ypOBHCM HeJCore
peHTHOrO «lloHa. 

~HaMHKa KOH,QeHCHpOBaHHbiX Cpe.Q 

1. 3aKOH'IeHt.J U3MepeHUJI Heynpyroro 
pacceJIHHJI HeiiTpoHoB Ha o6pa31{e Pr Fa.ITPH 
pa3JIH'IHhlx Te:wnepaTypax, BKJIIO'IaJI 77 H 
4,2 K, npoBO.AHBWHecJI no :weTO.AY o6paTHoi 
reo:weTpHH c 6epHJIJIHeBWM WHJILTPOM 
/puc. 68/. llony'leHa cxe:wa paciQenneHHJI 
OCHOBHOrO MYJILTHnJieTa TpexBaJieHTHOrO 
HOHa npa3eO.AHMa no,A ,AeBCTBHeM HH3JCO· 
CHMMeTpH'IHOrO ICpHCTaJIJIH'IeCKOro nOJIJI. 
3Ha'leHHJI 3HeprHH B MHJIJIH3JieJCTpOHBOJILTaX 
H THn npe,ACTaBJieHHJI /B CK06JCax/ .AJIJI ,Ae
BJITH HH3KOJie>KaiQHX ypOBHei paBHhl:0,0( r; ) 
7,4(f2). 8,601). 16,1n2 >. 25,1 <n r. 
27,601 ), 36,o(r1 ), 41,0U2 A62,o<n). 

2. Heynpyzoe pacce.RHue Heu•poHoano
JIHKpHcTaJIJIH'IecJCHM HaWTaJIHHOM H3MepeHO 
Ha peaJCTOpe HJiP-30 B COBMCCTHOBpa6oTe 
06'Le.AHHeHHOrO HHCTHTyTa JI,AepHhiX HC
cne,AoBaHHi, HHcTHTyTa WH3HKH Tsep,Aoro 
Tena AH CCCP H HHcTHTyTa JlayJ·JiaH>Ke
BeHa /rpeHo6nL/. H3:wepeHHJI npa Te:wne
·paTypax 296, 77 H 4°K BhlnOJIHeHhl MeTO.AOM 
o6paTHoi reo:weTpHH c 6epHJIJIHesw:w wanL
Tpo:w H MOHOKpHCTaJIJIOM nepe,A ,AeTeJCTOpOM. 
3KcnepHMeHTaJILHhle pe3yJILTaThl /pHC.69/ 
conocTasneHw c pac'leToM s npH6JIH)I(eHHH 
>KeCTKOB pemeTJCH H >KCCTKOB MOJieJCyJihi.AJIJI 
BHYTPHMOJieKyJIJipHhiX H Me>KMOJieJCyJIJipHhiX 
JCOJie6aHHB. fiony'leHhl nJIOTHOCTH COCTOJIHHB 
WOHOHHWX cneJCTpos H .AaHHwe o cTeneHH 
Y'laCTHJI BO.AOPO.AHhiX a TOMOB B ICOJie6a TeJIL
HhiX ,ABH>KeHHJIX . 
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68. 3KcnepuMeH•aAbHbiU u •eope•ut~ec~euu 
/zAaoKaJI KpueaJI/ cne~e•pw Heynpy~o 
pacceJIHHWX Heu•poHoe npu 7~K OAJI Pr F3 • 
I - UH.eHCU6Hoc•b 6 o•Hocu•eAbHWX eou
HUJ4QX, - HOMep ICQHQAQ QHQAU3a•opa; nUK 
npu N - 320 o6ycAoeAeH 6epuAAueebiM 
{1ullb•poM. 

69. 3KcnepuMeH•aAbHWe cne~e•pw Heynpy
zozo pacceJIHUJI Heu•poHoe Ha HafP•aAuHe 
npu pa3AU'IHWX •eMnepa•ypax. 



IlOJIJipH30Ba.HHaJI DpOTOHHaJI MHWeHb C03~a
Ha ~JI DOJiyqeHHJI nyqxa DOJIJipH30Ba.HHWX 
HeiTpoHoB Ha peaKTopax HliP-30 H HliP-2 
I cTeneHL DOJIJIPH3allHH nyqxa 701o/. 

Kpuoc•a• yc•aH06Ku. 

CBq- pe3oHa•op. 

CnexTpo:w:eTp :w:anoyrnosoro pacceJIHHJI 
TeDJIOBWX HeHTpOHOB ~JIJI HCCJie~OBa.HHJI 
CTpyKTypw 6HOJIOr&qeCKHX 06'beKTOB Ha 
HliP-30 :w:eTo~o:w: spe:w:eHH nponeTa. 



~ 

Cuc•eMa OAA ae•oMa•u~ecKou cMeHw o6-
pa3li06. 

):le•enopHaA cuc•eMa cneK•poMe•pa e ea- ~ 
KYYMHOM Heu•poHOBOOe. , 

C6opKa cneK•poMe•pa. 
~ 



~ 

HMnyAbCHWii peaK•op Ha 6wc•pwx Heii•po
Hax HEP- 30 eo epeMJI O'lepeoHoii npotjuAaK
•uKU. 

TeAueebJU KpUOCJIQJI 0/1.11 OXAClJICOeHUJI Kpyn
HO?a6apUIIHbJ.X o6pa3fl06 oo •eMnepa•ypw 
4,2 °Ke 3KcnepuMeH•ax no HeynpyzoMy pac
ceJIHUKJ JlenA06biX HeiillpOH06 HQ peaKIIOpe 
HEP-30. 



Ha capouaeAr.ca6e H06ozo peaKflopa HEP-2. 

MazHuaHwu 3KpaH ycaaH06KU OA.R U3Mepe
HU.R 3/l€KapU'l€CKOZO OUnO.IlbHOZO MOMeHaa 
HeuapoHa 6 zoao6.RUI€MC.R 3KcnepuMeHae 
c yAr.apaxoAoOHWMU HeuapoHaMu Ha peaK
aope HEP-2. 

MexaHu<~ecKuu npept.16aae.11r. ny<~Ka Heuapo
H06 jpa6o<~a.R MooeAr./ OA.R KoppeA.RfiUOH
Hozo c neKapoMellpa, co30a6aeMozo OA.R pa-
6oat.l Ha peaKaope HEP- 2 . 
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3KCnJiyaTai.VUI, 
coaepmeHCTBOBaHHe 

H pa3BHTHe 

OCHOBHMX ycTaHOBOK 

H annapaTypbi 

l13MepHTeJibHO-BblqHCJIHTeJibHbiH IJ,eHTp 

1. CoeMec•Ho c JIBTA Ha<~a•~>r paapa-
6o•Ku annapaTypM B3MepuTenbHoro MOAY
nJI, nono:>KeHHoro B ocuosy npoexTa HBK 
HBP-2. Pa3pa6oTaHbl B onpo6osaHbl KOHT
ponnep xapxaca AnJI CBJI3B c 3BM M -400, 
BapBaHT B3MepBTenbHOH CBCTeMbl, YCTpoii
CTBO BB3yanbHOH CBJI3B C 3BM • 

.2. JipOOOAJICQAUCb pa6o•bl no pa3BBTB10 
CBCTeM aHanoro- UBci>pOBMX B .UUci>POBbiX 6no
KOB B cTaHAapTe KAMAK: pa3pa6oTaH PJIA 
6noxos c nporpaMMHbiM ynpasneHBeM na
paMeTpaMB, nOArOTOBneHa AOKyMeHTaUBJI 
Ha 3TH 6noxu AnJI Q3M OHJIH, C03AaHo 
BXOAHOe YCTpOHCTBO AnJI aHanB3aTOp OB TB
na AH-4096, ynyqmaroiUee ero xapaxTepuc
TBKB, B TOM 'IBCne 6biCTPOAeHCTBBe. 

3. B nAaHe pa6o• no ae•oMa11u3a11uu 
ci>B3B'Iecxoro 3KcnepBMeHTa B ynpasneHBJI 
peaKTOpOM pa3pa6oTaHbl, nOArOTOBn eHbl B 
onpo6osaH~a~: sapuaHT nporpaMMHoii opra
HB3aUBB B3MepeHHH C nepBOAB'IeClCOH CMe
Hoii o6pa3U:OB B perucTpauueii Tpex cneKT
pOB, MaKeT nyCKOBOH annapaTypbl peaKTOpa 
HliP, ycTpoiicTso An.ll B3MepeHB.II ypoBHJI 
MOIUHOCTB B BpeMeHHOrO nono:>KeHH.II BM
nynbCa MOIUHOCTB. fipopa6aTbiB8.nBCb BO· 
npocM KOHTpon.ll napaMeTpos peaKTopa c 
nOMOII{biO 3BM HOBOrO B3MepBTeJibHOrO 
u:eHTpa. 

4. PaaeueaAacb U3Mepu11JeAbHOJI cuc
•eMa An.ll npoBe,D.eHB.II HeCKOnbKBX ci>B3B'Ie
CKBX 3KCnepBMeHTOB Ha 6a3e Manoii 3BM 
TPA- i , MarHBTHMX .D.BCKOB HP u BH.D.B
KaTopa "TEUPOHHKC": B3roTosneH~a~pa
.D.B03neKTPOHHble 6nOKB B pa3pa6oTaHO co-

OTBeTCTBYIOIUee nporpaMMHOe o6ecne'leHBe 
An.ll Tpex 3KCnepBMeHTOB: no AeneHBIO .IIAep, 
yrnoBMM pacnpeAenenB.IIM pacce.IIHB.II HeiiT
poHoB B no HeynpyroMy pacce.IIHBJO c npu
MeHeHBeM KOppen.IIU:BOHHOrO MeTO,D.a. 

5. BbmOAHeH ocHoeHoil o6-..eM pa6o• 
no C03,D.aHBIO Ha 6a3e MaWBHbl Ji3CM -4 
B T P A cl>opTpaHHoii cTaHU:BB ,D.n.ll nepeAa'IB 
B JIB T A cnexTpoMeTpuqecxoii BHci>opMaUBB 
B o6paTHoro npueMa pe3ynbTaTOB o6pa-
6oTKB. 

Ha 63CM -4 pa3susanacb B cosepmeH
CTBosanacb CBCTeMa MaWBHHOrO npoeKTB· 
poBaHB.II 3neKTpOHHbiX 6nOKOB. 

PeaKTop H ycKopHTeJIH 

3a ro,D. pa60TM /BIOHb 1973 r. - BIOnb 
197 4 r. - .uuxn Me :>KAY perynJipHbiMB npo
cl>unaKTB'IeCKBMB peMOHTaMB/ peaKTOp npo
pa60Tan Ha 3KCnepBMeHT peKOPAHOe KOnB· 
'leCTBO 'laCOB - 6300, B3 HBX 3020 'laCOB 
B pe:>KBMe COBMeCTHOH pa60Tbl C HH:>KeKTO
poM-ycKopuTeneM JIY3-40. B pe3ynbTaTe 
npoBe,D.eHHOH MO,D.epHB3aUBB CBCTeM CBq
nBTaHB.II B KOHTpOmt 3a BaKYYMOM CYIUeCT· 
BeHHO nOBbiWeHa CTa6BnbHOCTb pa60Tbl yc
KOpBTen.ll. BBe,D.eHa B 3KCnnyaTaUB10 BOBaJI 
BOnbci>paMOB8.JI MBmeHb C ynyqmeHHbiM OX
na:>KAeHueM. MoiUHOCTbiO HBP-30 cuH:>KeK
TopoM ysenu'leHa B .D.Ba pa3a B .D.OBeAeHa 
AO 7 KB• /npB BCnOnb30BaHBB BOnbci>paMo
BOH MBmeHB/. 

3neKTpOCTaTH'IeCKBH reHepaTOp 3r- 2 
3KCnnyaTBpOBanCJI B COOTBeTCTBBB C no
Tpe6HOCTJIMB 3KcnepuMeHTa. YcKopBTenb 
3r-s c oKTJI6pJI 1973 r. no oKTJI6pb 1974r. 
npopa6oTan Ha 3KcnepBMeHT 3700 qacos. 

fiOAr'OTOBKa 

HOBOH ¢H3HqecKOH annapaTypbi 

AJIH l1BP -2 
YcTaHOBKa "llonJipB30B8.HHaJI npoToH-



HaB MHDieHb" CMOHTHpOBaHa Ha HeiiTpOHHOM 
ny'IKe peaKTopa Hli P • 30. IlpoBe,neHa Ha • 
na,nKa ocHOBHWX y3nOB ycTaHOBKH. Ha'laT 
KOMnneKCHWH 3anyCK ycTaHOBKH B uenoM. 
Benacb pa6oTw no no.nroTOBKe clla3H'IeCKHX 
3KCnepHMeHTOB C ny'IKOM nonBpH30BaHHWX 
HeHTpOHOB, nonyqaeMWX C nOMOIUbiO 3TOH 
ycTaHOBKH. 

IlpoBe,neHW CHCTeMaTH'IeCKHe HCnw· 
TaHHB Ha ny'IKe HliP-30 Mo,nenLHoro Ba
paaHTa KOppenBUHOHHOrO cneKTpOMeTpa, 
,naBDIHe nono*HTenLHwe pe3ynLTaTw. Ha
'laTa pa6oTa no C03,naHHIO KOppenBUHOH· 
Horo cneKTpoMeTpa .nnB Hli P- 2 . 

Ha ny'IKe HeiTpoHoB peaKTopa Hli P- 30 
npOBe,neHW HCnWTaHHB CHCTeM ynpaBneHHB 
H CHHXpOHH3aUHH BpaiUaiOJ.UerOCB KOnnHMa
TOpa H ero clJH3H'IeCKHX xapaKTepHCTHK 
B pe*HMe .naclJpaKl.lHOHHoro H Heynpyroro 
pacceBHHB HeHTpOHOB. 

3aKOH'IeHa pa3pa6oTKa KOHCTPYKUHH 
HeHTPOHOBO,nOB nonaoro BHyTpeHHero OT
pa*eHHB H HCnWTaHHe CTeKOn ,nnB HHX. 
1-:brOTOBnBnaCb 20- MeTpOBaB CeKUHB HeHT
POHOBO,na. 

BwnonHeHw pa6oTLI no onTHMH3aUHH 
3aMe,nnaTenei, npe,nHa3Ha'leHHWX .nnB no
ny'leHHB TennOBbiX H XOnO,nHWX HeHTPOHOB 
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H no pa,nHaUHOHHOH 3aiUHTe. HoBaB KOHCT
PYKUHB 3aMe,nJIHTenB, HCnWTaHHaB Ha 
HliP-30 , no3Bonana yBenH'IHTL B HeCKOnL
KO pa3 HHTeHCHBHOCTb ny'IKa TennOBWX 
HeHTpOHOB . 

C oop y )!( e HHe 116P -2 

C Y1H)!(8KTOpOM 

B 1974 ro.ny BwnonaeH 3Ha'IHTenLH~H 
o6'beM pa6oT no KOMnneKcy HliP-2. HapB,ny 
C npo,noll*eHHeM CTpOHTellbHWX pa60T 
Ha'laT MOHTa* TexHonoraqecKoro o6opy,no
BaHHB. H3rOTOBneHHe OCHOBHoro o6opy,no
BaHHB peaKTopa Ha npe,nnpHBTHBX CCCP 
H annapa Typw CY3 B IlonLDie Benocb B 
COOTBe TCTBHH C 3a,na'leH nycKa peaKTOpa 
B 1975 r o,ny. 

B xo.ne pa6oT no HH*eKTopy K HliP : 2 -
HH,nyKUHOHHOMY YCKOpHTeniO JIHY- 30 - 3a
BepUieHw acnwTaHHB ronoBHoro o6pa3ua. 
Ilony'leH HOMHHanLHWH pe*HM I 3HeprHB 
700 K3B, TOK 250 A, 'laCTOTa 50 Ft~/ 
H ocyiUeCTBneHa .nnnTenLHaB pa6oTa. Pe-
3ynLTaTw acnwTaHHH no3Bonana HHH3<1>A 
Ha'laTb H3rOTOBneHHe YCKOpHTenB. 
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Jia6opaTopH.H 
u 

BblqHCJIHTeJibHOH 
TeXHHKH 
H aBTOMaTH3aiJ;HH 

,: . 

3KcWiyaTaiUUI 

9~eKTpOHH~X B~qHC~HTe~b~X MawHH 

3BM 

E3CM-6 
CDC -6200 
CDC -1604A 
E3CM-4-I 
E3CM-4-II 

lloAe3Hoe 6peMJI 
/6 'lacax/ 

7368 
7398 
7855 
7453 
7431 

CpeoHecy
•o.,Hoe 
6peMJI 
/6 'lacax/ 

21,0 
21,1 
22,3 
21,3 
21,2 

H3MepHTe~Ho-a~c~re~~~ 

KOMII~eKC 0Hffi1 

B HBCTBTyTe BeJIBCh pa60TW: DO DOBW:

meBBIO 34MtleKTBBBOCTB B BaAelKBOCTB BC

DOJlh30BaBB.I: cpeACTB BW:'IBCJIBTeJI&BOH TeX

BBKB. 

1. B6eoeHbl e 3KcnAya•afiUIO aa 

])3CM-6 'leTw:pe CTaBAapTBW:X 9-AOPO)Keq

BW:X BaKODBTeJI.&: Ba MarBBTBOH JieBTe TBDa 

EC-5012, 'ITO o6ecneqano B03MOlKHOCT& 

o6weaa aatlJopwanaeii B we~yaapoABOM 
tlJopMaTe 3aDHCB-BOCDpOB3BeAeBB.I: C MamB

BaMB BW:'IBCJIBTeJI&BW:X neBTpOB CTpaB -

yqacTaan OHJIH /BKJIIO'Ia.a: 3BM cepBH 

"P.a:A"/ B APYrHMB 3apy6elKBW:MH neaTpaMH, 

a TaK)Ke DOBW:CHJIO HaAelKBOCTh pa60TLI 

DaM.&:TB Ha MarBBTBOH JieHTe. 

2. Yc•aHoeAeHbl Ha E3CM- 6 soceM& 

BaKODBTeJieii Ha MarHHTHW:X AHCKaX 

EC-5052, nonyqeaaw:x H3 HPii, B CMOBTH

posaa KOMMyTaTOp MarBBTHW:X AHCKOB. 

BBOA B 3KcnnyaTanHIOnaM.&:TH aa MarHHTHLIX 

AHCKaX CO CMeHHW:M DaKeTOM cymeCTBeHHO 

yny'IWBT TexaaqecKae napaMeTpw: 3BM 

])3CM-6. 

3. Ha CDC -6200, BMecTo aeHaAelKBo 



pa6oTaiOUUIX MarHBTHbiX ~BCKOB 6603, yc
TaHOBneHa naM.TL Ha MarHBTHbiX ~CKaX 
TBna CDC -841. KpoMe Toro, 3~ecL ycTa
uosneuo BTopoe WBpoKocl>opMaTHOe ne'laTa
IOIQee ycTpoiicTBO CDC -512. 

MareMa'J'HllecKoe o6ecneqeHHe 3BM 

B cs•3H c ocua~QeHBeM 3BM HHCTBTyTa 
HaKonBTen•MB TBna EC-5012 pa3pa6oTaH 
B BBe~eH B 3KCnnyaTaUBID HOBbiH BapBaHT 
MaTeMaTB'IecKoro o6ecneqeuu• li3CM -6 
I ee nporpaMM ~cneT'Iepa B MOHBTopa/. 
3To c~enano B03MO:lKHbiM ucnonL3osauue 
6onee ua~e:lKHJ.IX HaKonBTeneii: EC-5012 B, 
KpOMe TOrO, no•sunaCL B03MO:lKHOCTL o6-
pa60TKB uucl>opMa~BB c MawBH HP-2116B, 
"3neKTpOHBKa-100" B ~pyrBX. 

Ilposo~unacL TaK:lKe pa6oTa no conpo
so~euuro TpaucnsTopa c ci»OPTP AHa ~· 
EC-3BM. 

)J;ns o6ecne'leHBB COBMeCTBMOCTH npo-
rpaMM nonL30BaTeneii: li3CM -6 B 
CDC -6200 3asepmeu nepeso~ ua 
CDC -6200 ocuosuoii: 'laCTB 6u6nuoTeKB 
nporpaMM o6~Qero ua3Ha'leHBB li3CM -6 
/auanor 6B6nBOTeKB l.J;EPH/. B uee BXO~BT 
276 no~nporpaMM. 

)J;ns MaWBH Knacca li3CM -4 uanucau 
H C~aH B OnbiTHyro 3KCnnyaTa~Bro HOBbiH 
sapuaHT TpaucnsTopa c B3b1Ka Tuna ci»OP
TPAH-4. 3To B 3Ha'IBTenLHOii: cTeneuu 
o6ecne'IHT COBMeCTBMOCTL no BXO~HOMy 
B3J.IKY Me~y MawBHaMB li3CM -4, 
li3CM -6 H CDC -6200. 

MeTO,D;hi 

BH3yaJihHOH CBH3H C 3BM 

Pa3pa6oTaH H H3roTosneu rpacl>B'IecKBii 
~cnneii: ua 3anoMBHaro~Qeii: 3neKTPOHHO
nyqesoii: Tpy6Ke c ceTO'IHbiM noTeH~Bano
HOCBTeneM. 

B l.J;eHTpanLHbiX 3KcnepBMeHTanLHbiX 
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MacTepcKilx Ha'laTo B3roTosneuue ~cnnees 
OCK- 2 ~· Manwx 3BM no ~oKyMeHTaUBB, 
pa3pa6oTaHHoii B OHJIH. B Te'leHBe ro~a 
6wno B3roTosneuo 6onee 30 ~cnnees 
OCK - 1 B OCK- 2 ~s na6opaTopuii: OHJIH 
B Hay'IHbiX yqpe~eHBH CTpaH - y'laCTHB~ 

HHCTBTYTa. 
3Ha'I~TenLHO pacWBpeuw 6u6nuoTeKB 

~cnneii:uwx nporpaMM ~· rpacl>uqecKoro 
B To'le'IHoro ~cnnees ua 3BM M -6000. 
3asepmeuo co3~auue 3MynsTopa M -6000 
ua 6onLWBx 3BM /li3CM -6, CDC -1604A/ 
B no~roTosneua ~oKyMeHTanus no ero uc
nonL30BaHBID. 3TH pa3pa60TKB BCnOnL30Ba
Hbl B ps~e uayquo-uccne~osaTenLCKBX uu
CTBTYTOB CCCP. 

IlpO~On:lKanBCL pa60Tbl no C03~aHBID 
cucTeMuoro MaTeMaTB'IeCKoro o6ecneqe
HBB ~Cnneii:HOH CTaH~BB Ha OCHOBe 3BM 
M -600 0 ~· o6pa6oTKB rpacl>B'IecKoii uu-
cl>opMaUBB Ha li3CM -6. • 

B wnonueu ps~ pa6oT no npBMeHeHBro 
~cnneii:HbiX CllCTeM ~B pemeHBB cl>B3B'Ie
CKBX 3a~a'l. Pa3pa6oTaHw nporpaMMbl pac
'leTa paBHOBeCHbiX COCTO.HBH ·~ep. 

Cn enuanucTaMB JIBTA B3 BHP 3aKoH
qeua OTna~Ka ocuosuwx nporpaMM ~cnneii:
uoii: CTaH~BB Ha 3BM MBHCK-32 B TPA-1. 

AsToM aTHqecKHe H no;ryasToMaTHqecKHe 

CHCTeMbl o6pa60TKH KaMepHbiX CHHMKOB 

1. IJOCAe 3aeepUleHUJI MellfOOU'leCKOZO 

3KCnep UMeH•a no O~eHKe TO'IHOCTHbiX xa
paKTepBCTBK co3~auuoii: s OHJIH cKauupyro
IQeii: CBCTeMbl "CnBpanLHbiH B3MepBTenL" B 
oTna~KB scero KOMnneKca annapaTypw B 
nporpaMM c urons 1974 ro~a ua ycTaHOBKe 
uaqanacL Maccosas o6pa6oTKa CHBMKOB c 
MeTpos oii: so~opo~uoii: KaMepw OHJIH. 

Auanu3 nonyqeuuwx pe3ynLTaToB no 
CKaHBpOBaHBID CHBMKOB ~eii:TpOH-npOTOH

HbiX B3aBMO~eHCTBBH H cpaBHeHBe BX C pe-
3ynLTaTaMB B3MepeHBH 3TBX :lKe C06biTBH 
ua TIYOCax noKa3wsaeT, 'ITO xapaKTepuc
TBKB CBCTeMbl COOTBeTCTBYIDT pac'leTHbiM 
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H ynosneTBOp.llffiT Tpe6oBaHH.IIM, npenbJIB
n.lleMbiM K ycTpoucTBaM nono6Horo Tuna 
/TO'IHOCTb HJMepeHHB - 9 MKM/. 

llonKnJO'IeHHe HaKOnHTeneu Ha Ma rHHT
HOB neHTe EC-5012 K ynpasn.IIJOIJ.\eH 3BM 
cnupanLHoro HJMepaTenJI, a TaK:>Ke pa-
6oTbl no nosonKe H KanB6pOBKe KaK CaMOB 
CKaHHPYffill.\eB CHCTeMbl, TaK H nporpaMM 
o6pa6oTKH /npe)I(JI;e scero nporpaMM ljlanLT
pal(HH/ nOJBOnHnH nocTH'Ih cpenHeB npOH3-
BOnHTeflbHOCTH 24 C06bi1/IU.R/'IaC /30 TbiC. 
C06b1THH B ron npH onHOCMeHHOH pa6oTe/, 
'ITO COOTBeTCTByeT pac'leTHOH npOH3Bona
TenhHOCTH /s pe)I(BMe PY'IHoro HJMepeHH.Il 
penepHbiX KpeCTOB/. 

JasepweHbl CTpOHTeflbHO- MOHTa)I(Bble 
pa6oTbl no nonroToBKe noMell.\eHHJI nn .11 BTO
poro cnupanLHoro HJMepaTens, JaKOH'IeH 
MOqTa)l( 3neKTpOHHOB 'laCTH "CH- 2 " , npo
BOnHTCS aBTOHOMHa.ll HaCTpOBKa 3neKTpOH
HbiX 6nOKOB. 

2. PacruupeHa 3AeKmpoHHa.R c u cmeMa 
ce.R3U TIYOCos c li3CM-4, 'ITO nan o soJ
MO)I(HOCTh nonKnJO'IHTh K HeB npOCMOTpOBO
HJMepHTenbHble CTOnhl CAMET. Ha :nux 
cTonax nposonunocb Maccosoe HJMepeHae 
CHHMKOB C nsyxMeTpOBOB nponaHOBOB xa
Mepbl OHJIH. HcnonLJOBaHHe cTonos CA
MET TaK)I(e a M.ll npocMOTpa CHHMKOB c 
3TOB KaMepbl nano B03MO)I(HOCTb CHSTb 
npOCMOTp CO CTOflOB lillC- 2 H HCllOflh l OBa Th 
HX Jtng nonroTOBKH MaCOK COQbiTHH Ha 
CHHMKaX C KaMepbl "JlronMHna" . 

llposeneHbl ycnewHhle ucnhlTaHHS HJro
TOBfleHHOro B <I>HJH'IeCKOM HHCTHTyTa qCAH 
MaKeTa 3neKTPOHHOB cxeMbl nns o6ecneqe
HH.Il pa6oTbl cTonos CAMET B p e:>KBMe 
ncesnoasToconposo)I(JI;eHH.Il, MaKeTa npo
rpaMMbl ynpasneHH.Il H CHCTeMbl CB.Il 3H CTO
flOB CAMET c 3BM li3CM-4. 

TionroTosneH npoeKTcneuuanHJHp osaH
Horo npOCMOTpOBOrO CTOna M.ll nsy xMeT 
pOBOB nponaHosou KaMepbl. BeneTcJI HJro
TOBneHHe 3TOrO CTOna. 

C l(enh~ llOBbiWeHH.Il 3ljJijleKTHBHOCTH 
pa6oThl cacTeMbl TIYOCbl - li3CM -4 K 3BM 

nonKnro'leHhl a sseneHbl B 3KcnnyaTaUHffi 
2 CTaHnapTHbiX 9-nopO)I(e'IHbiX MarHHTOijlo
Ha EC-5012, 'ITO 6onee 'leM B TpH paJa 
ysenaqano cKopocTh Janucu-socnpoaJBe
neHH.Il HHijJOpMal(HH. IlpaKTH'IeCKH HC'IeJnH 
noTepa HHijlopMauuu, JanucaHHOB Ha Mn. 

Ha npu6opax TIYOC H cTonax CAMET 
nposeneua oTnanKa HOBoro MaTeMaTH'Ie
cKoro o6ecne'leHH.Il cacTeMbl li3CM -4-
TIYOC-CAMET, JHa'IHTenLHonosblwaffill.\e
ro npOH3BOnHTenhHOCTh yKaJaHHOB CHCTe
Mhl . 

llposeneHo uccnenosaHHe BOJMO)I(BOCTH 
acnonLJOBaHHJI MHKponpoueccopos nn.11 yn
pasneHHJI nonyaBTOMaTH'IeCKHMH HJMepa
TenhHhlMH ycTpoiicTBaMH. BhlBBneHa 6onL
wag 3cW>eKTHBHOCTh MHKponpol(eCCOpOB B 
ycTpOHCTBaX yKaJaHHOrO THna. 

PaJpa6oTaH KOMnn~KT noKyMeHTauuu Ha 
OnhlTHbiB o6pa3el( npOCMOTpOBO- HJMepH
TenLHoro npoeKTopa liTIC- 3Y- M2 M.ll npo
MblwneHHoro HJroTosneHas. OnhlTHbiH o6-
paJeu 6yneT HJroTosneH Ha 3KcnepaMeH
TanhHOM Jasone Hayqaoro npu6opocTpoeHH.Il 
AH CCCP. B ocHOBHOM JasepweHbl pa6oTbl 
no HacTpo:BKe H uccnenosaHHJO MaxeTHoro 
o6paJua liTIC-3Y-M2. 

3. C 1.1eAbiO noebrrueHu.R npou3eooumeAb
HOCJIU H Hane)I(BOCTH HaxonBil.\eBC.Il B 3KCnny
a Tal(HH CKaHHPYJOllleB CHCTeMbl HP )1. B Hee 
BKnJO'IeH BTopou npoueccop CDC -1604 H 
6noK KOMMyTaUHH MarHHToljloHOB. Onpo6o
BaH Ha peanhHbiX Janaqax pe)I(BM aeJasucu
Moii onHoBpeMeHHOB pa60Thl nsyx npouecco
pOB CDC -1604, npa'leM onaH npoueccop 
pa6oTan ua nHHHH c HP ,D.. BseneHne TaKoro 
pe)I(BMa o6ecne'IHBaeT npOH3BOnHTenbHOCTb 
HPD ua yposue HJMepeuus 90 ThlCJI'I co-
6biTHB B ron. BhlnonueHbl pa6oTbl no pe JKO
My CHH)I(eHHJO ranpaBnB'IeCKHX ynapOB B 
CHCTeMe. 

TionroTosneHhl MaTeMaTH'IeCKHe npo
rpaMMbl /BKnJO'IaJI nporpaMMblljJHnhTpauuu/ 
nns HJMepeuu:B ua HPD CHHMKOB c KaMepbl 
"nronMHna", nporpaMMbl onpo6oBaHbl Ha 
peanhHbiX CHHMKaX. 



C u.enbiO no~roTOBKH K o6pa6oTKe ua 
HPD 35 MM CHHMKOB c MHC- 5 OHJIH pa3-
pa6oTaHa .MeTO~HKa aBTO.MaTH'IeCKOB o6pa-
60TKH CHHMKOB, C03~aHbl anropHT.Mbl H 
aanacauw nporpa.M.Mbl /cHcTe.MaKOMTIPO
MHC/, cocTaaneu o611J,Hii npoexT cacTeMbl 
H3.MepeHHJI CHHMKOB c MHC. 

4. Pa3pa6o•aHa u eeeoeHa e om,r•HYIO 
3KCnAYQIIQijUIO CKaHHpyrolD,aJI ycTaHOBKa aB· 
TO.Ma Ta A3JIT- 2, BKniO'IaiOIIJ,aJI B ce6JI: 

- cxe.My ynpauneHHJI aBTO.MaToM, uw
nonueuuyiO ua 6a3e 3BM 1i3CM -4; 

- npeD,H3HOHHble 3neKTpOHHble CXe.Mbl 
ynpauneHHJI 3JIT; 

- BH~eoycHnHTenb, uw~enJIJOIIJ,Hii cna-
6ble CHrHanbl DpH o6pa60TKe CHHMKOB C 
HH3KOB KOHTpaCTHOCTbiO; 

- OdTH'IeCKHB KaHan; 
- KOMnnexc onblTHblX nporpa.MM ynpau-

neHHJI CKaHHpOBaHHe.M C Bbl~aqei pe3ynb· 
TaToB aa ~cnnei. 

TipoBe~eHO ODblTHOe CKaHHpOBaHHe 
CHHMKOB c MHC OHJIH, noKa3aBwee B03-
MO:lKHOCTb O~HOBpeMeHHOB o6pa60TKH Ha 
A3JIT- 2 cpa3y ~uyx npoexu.aii co6wTHJI . 
3TO D03BOnJieT OCYID,eCTBHTb DpOCTpaHCT· 
BeHHYJO peKOHCTPYKD.HIO C06b1THB B pe:lKH.Me 
Ha nHHHH C 3BM H aBTO.MaTH'IeCKOe OD03· 
HaBaHHe C06blTHB. 

HcnoJib3oBaHHe 3BM 

Ha JIHHHH 

c 3KcnepHMeHTanbHhDdH yCTaHoBKaMH 

1. Co30aHa 6a3oea.11 ynpaeA.RIOIIIOJI npo
zpaMMa MJI ycTaHoBKH "fl>oToH". TiporpaM
Ma JIBnJieTCJI D,eHTpanbHOB 'laCTbiO CHCTe.Mbl 
nporpaMM ynpauneHHJI, c6opa, uaxonneHHJI 
H o6pa6oTKH ~auuwx ua 3BM HP-2116B. 
Ha 6a3e ynpaunJIJOIIJ,eii nporpaM.Mbl co3~auo 
MaTe.MaTH'Iecxoe o6ecneqeuae Ko.Mnnexc
aoi Hana~H - yCTaHOBKH, KOTOpOe DO~pa3· 

• 113 

~enJieTc JI aa nporpa.M.Mbl uana~KH cacTe.Mbl 
3anycxa annapaTypw peracTpaD,HH qacTHD. 
DY'IKa, HCKpOBblX Ka.Mep, CDeKTpO.MeTpH'Ie
cxoii annapaTypw H noraqecxax ycTpoicTB. 
Pe3yn~oTaTbl KOHTponJI annapaTypw BblBo
~JITCJI B y~o6uoii cllop.Me ua AIUIY H ~Hcnnei. 
0611J,aJI ~Ha co3~auuwx nporpa.MM - caw
we 25 TblCJI'I JI'Ieex. Jl3blK ynpauneHHJI BKniO
qaeT B ce6JI oxono 30 ~peKTHB, o611J,ee xo
nH'IeCTBO BblBO~H.MblX rHCTOrpa.M.M H CBO~
HblX CTaTHCTH'IeCKHX Ta6nHD, • 6onee 300. 
Bee nporpa.MMbl uanacauw ua aBTOKo~e c 
u.en1.10 o6ecne'leHHJI .MaKCH.ManbHOii 3cW;lex
THBHOCTH ynpaBnJIIOIIJ,HX nporpa.M.M. 

0Tpa6oTaH nepeuoc 3KcnepHMeHTan~o

Hblx ~aHHblX Ha MarHHTHblX neHTaX C 3BM 
HP-2116B qepe3 1i3CM-6 ua C,D;C-6200. 
0Tna)l(eHbl DO~nporpa.M.Mbl ~eKO~HpOBKH HH· 
cllopMaD,HH ua C,D;C-6200 c u.en1.10 npe~

CTaaneHHJI HCXO~HblX ~aHHblX B BH~e, y~o6· 
HOM ~nJI HX DOCne~yroiiJ,eB o6pa60TKH C HC • 
nonb30BaHHeM CI>OPTPAHa, a TaK)I(e flo~

nporpa.M.Mbl ono3HaBaHHJI H onpe~eneHHJI 

napa.MeTpOB TpaeKTOpHB 'laCTHD.DY'IKa • .libl· 
nH o6pa6oTaHbl ~aHHble C HCKpOBblX Ka.Mep 
ycTaHOBKH "CI>OTOH" H BOCCTaHOBneHbl Tpa • 
eKTOpHH 3apJI)I(eHHblX 'laCTHIJ,. 

2. ,l(A.R 3KcnepuMeH•oe OHJIH Ha 
YCKOpu•eAe H<PB3 DO DOHCKY HOBblX 'laCTHIJ, 
H JI~ep co3~aua HOBaJI uepcHJI nporpa.MMbl 
c y'leTo.M nouwweHHJI clloua. OcyiiJ,eCTBneu 
nepexo~ OT 8-.Mepuoro a.MnnHTy~uo-upe

MeHHor o auanH3a K 16-Mepuo.My. B CBJI3H 
c nepexo~oM K H3y'leHHIO o6nacTH upeMeH 
:lKH3HH 'laCTHIJ, OKOnO 10-2c H3MeHeH anro· 
pHTM ~cneT'Iepa3aD.HH npou.eccou o6pa-
6oTK~ H DpHe.Ma ~aHHblX. 

3. C 14eAbiO o6ecne11eHU.R yc•aHoBKU 
"AAb{ISa " C03~auw nporpa.M.Mbl MJI o6pa6oT
KH Ha 1i3CM ·4 ~aHHblX, HaKODneHHblX DpH 
pa6oTe nponopu.aouan~ouwx Ka.Mep H Tpexo
uoro annapaTHoro npou.eccopa ua nHHHH 
c 3BM HP-2116B. TiporpaM.Mbl BKniO'IaJOT 
OD03HaBaHHe TpaeKTOpHii:, reo.MeTpH'IeCKYIO 
peKOHCTPYKD.HIO C06blTHB H HX CTaTHCTH· 
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qecKyiO o6pa6oTKy. Pa3pa6oTauo H 3Kcn
nyaTupyeTcs nporpaMMHoe o6ecne'leHHe 
CTeH,D,OBLIX HCnLITaHHH nponopi{HOHaJILHLIX 
KaMep Ha JIHHHH C Ji3CM -4. . 

4. Ha yc•aHoeKe liHC- 2 ycneWHo 3KC
nnyaTHpOBaJIHCb C03,D,aHHLie nporpaMMLI ,D,nS 
H3MepeHHS MarHHTHLIX none:ii B MarHHTaX 
CIT-40 H CIT-94. H3Mepeuus npoao,D,HJIHCL 
B HCI»B3 /Cepnyxoa/ B pe)I(HMe uenocpe,D,
CTBeHHO:ii CBS3H C Ji3CM -3M. Hanu caHLI 
nporpaMMLI, npe,D,Ha3Ha'leHHLie ,D,ns uana,D,KH 
nponOpi{HOHaJibHOH KaMepLI, CHSTHS KpHBLIX 
3a,D,ep)KaHHLIX COBna,D,eHHH H HaJia,D,KH KO,D,H
poB~KoB. OTna)KeHa H 3KcnnyaTupy eTcs 
o6ll{as nporpaMMa KOHTpons o6opy,D,oaauus 
H HaKonneHHS ,D,aHHLIX C ycTaHOBKH JiH C-2. 
llpOH3Be,D,eHa HaCTpO:iiKa YCTaHOBKH H 3anH
CaHa 3KCnepHMeHTanLHaS HHI)OpMai{HS 
/CBLIWe 400 .biC. CTepeoMarHHTOrpai)Hii/ 
ua lllarHHTHLI~ neHTax ,D,ns nocne,D,y JOII{e:ii 
o6pa6oTKH a OHJIH H HHCTHTyTax cTpaH
y'laCTHHI{. 

5. Ha<~aAacb peaAU30fiWI npoeK•a MaTe
MaTH'IecKoro o6ecne'leHHS e,D,HHOH CHCTeMLI 
o6pa60TKH cneKTpOMeTpH'IeCKOH HHI)opMa
I{HH B OHJIH. no 3TOMY npoeKTY CHCTeMa 
6y,D,eT COCTOSTb H3 Tpex ypOBHe:ii: 1 - H3Me
pHTenLHLie MO.D.YJIH, BKJIIO'IaiO~e B ce6g 
MaJILie 3BM H I)H3H'IeCKOe o6opy,D,OBaHHe, 
2 - BLI'IHCJIHTenLHLie MaWHHLI THna 
EC-1040 H EC-1050 fa H3MepuTenLHo
BLI'IHCJIHTenLHLIX l{eHTpax JIHCI», JIJIP 
H JIJIIT/, 3 - CHCTeMa Ha OCHOBe HBK 
JIBTA. 3Ta CHCTeMa 6y,D,eT C03,D,aBaTLCS 
n03TanHO ,D,O KOHI{a cne,D,yJOII{e:ii nSTHn eTKH. 

B uacTos~ee apeMs Ha nepaoM ypoaue 
ucnonL3YIOTcs MaJILie 3BM THna M - 400, 
M-6000, TPA-1001 H TPA-1. H a BTo
poM ypoBHe - B HBK JIHCI» Mawuua 1i3CM -4, 
B HBK JIJIP - MHHCK-32 H B HBK JIJIIT -
MaWHHLI MHHCK-2 H MHHCK·32.HaJi3 CM-4 
JIHCI» ycneWHO 3KCnnyaTHpyeTCS CHCTeMa 
ITOCI»H-72 H Ha MHHCK-32 - cuc TeMa 
CITOPC. Ha TpeTLeM ypoaHe - 1i3C M -6. 

CooTBeTclPeHHO co3,D,ai0Tcs npo6neM
Ho-opueHTHpoa aHHLie cneKTpOMeTpH'IeCKHe 

cHcTeMLI ua acex Tpex ypoBHSX. Co3,D,aH 
Ha6op nporpaMM ,D,ns ucnonL30BaHHS ,D,Hc
nneea. Hanucau KOMnneKc nporpaMM ,D,nJI 
pa60TLI C l)aiinaMH Ha Ji3CM -6, pa3pa6o
TaHLI anropHTMLI TpaHcnsTopa Jl3LIICa o6-
ll{eHHJI. B 6u6JIHoTexy nporpaMM o6pa6oTKH 
3ICCnepHMeHTaJILHLIX ,D,aHHLIX BICJIIO'IeHLI 
nporpaMMLI aiCTHBai{HOHHOrO aHaJIH3a, npo
rpaMMLI HCCne,D,OBaHHJI CnO)KHLIX raMMa
CneKTpOB, cneiCTpOB OCKOJIICOB ,D,eneHHJI H 
,D,pyrue nporpaMMLI. 

6. BeAUCb pa6o•~>• no co3oaHUIO npo
zpaMM ,D,n.ll 3BM M -6000, yqacTBYIOII{ei 
B MarHHTHLIX H3MepeHHSX H B H3MepeHHJIX 
nyqxa Ha Mo,D,eJIH xonneiCTHBHoro ycxopu
Ten.ll T Jl)KenLIX HOHOB. C nOMOII{biO yiCa3aH
HLIX nporpaMM 6LinO npoBe,D,eHO HeCICOnLICO 
ceaHcoa 3TH X H3Mepeuu:ii. Ha M-6000 
OTna)KeH BapHaHT ,D,HCICOBOH onepai{HOHHOH 
CHCTeMLI. 

)J,nJI CHHXpOI)a30TpOHa C03,D,aHLI MaTe
MaTH'IeCICHe nporpaMMLI ynpaaneHHJI, ocy
ll{eCTBn.lleMoro 3BM TPA. 0Tna)KeHLI aa
puaHTLI nporpaMM y'leTa noTepb HHTeHCHB· 
HOCTH ny'IICa, BLI,D,a'IH ,D,aHHLIX /rpai)HKOB 
H T .n./ Ha TeneTaiin. Bae,D,eH B 3Kcnnya
Tai{HIO aapHaHT nporpaMMLI ynpaaneHHJI 
Me,D,neHHLIM BLIBO,D,OM ny'IKa. 

7. B pa3pa6o•Kax 6ec¢UAbMOBbiX cuc
•eM perHCTpai{HH C03,D,aHa MaTeMaTH'Ie· 
CICaS MO,D,enb TeneBH3HOHHOH CHCTeMLI C'be
Ma ,D,aHHLIX c ycTaHOBICH PHCK H cooTBeT
CTBYIO~e nporpaMMLI ,D,nJI C)J,C-6200. 

B OCHOBHOM 3aBepW~HLI pa60TLI no CO· 
3,D,aHHIO TeneBH3HOHHOH YCTaHOBICH Ha JIHHHH 
c Mano:ii 3BM "llapaMeTp", npe,D,Ha3Ha'leH
Hoii ,D,nJI HCCne,D,OBaHHJI xapaKTepHCTHIC nepe
,D,aiO~X Tpy60IC H HX 6e3BaKyyMHLIX aHano
rOB C l{enLIO onpe,D,eneHHJI HX npHrO,D,HOCTH 
,D,nJI 6eci)HnLMOBOrO C'beMa ,D,aHHLIX CO CTpH
MepHLIX ICaMep. 

llpoae,D,eHLI pa60TLI no no,D,roTOBKe 
aaaHnpoeKTa 6eci)HnLMOBoro c'beMa HHI)op
Mai{HH co cTpHMepHoii KaMepLI CKM- 200. 



OporpaMMbi o6pa6oTKH 

3KCllepHMeHTaJibHbiX ,IJ;aHHbiX 

1. 0CH06Hbl€ YCUAUJI MQ111€MQ111UK06 6LIJIH 

HanpaaneHLI Ha fiOBLIWeHHe 3<WleKTHBHOCTH 

CHCTeMLI nporpaMM o6pa60TKH KaMepHLIX 

CHHMKOB Ha 1i3CM -6. B XO,Ae 3THX pa60T 

CHCTeMa 6blna ,AOfiOnHeHa HeCKOnLKHMH npo

rpaMMaMH: 

a/ nporpaMMOH HH,IJ;EKC, npe,AHa3Ha

'leHHOH ,AnJI y'leTa peJynLTaTOB o6pa60TKH, 

JanHCLIBaeMLIX Ha MarHHTHLie neHTLI. BHe.A

peHHe 3TOH nporpaMMLI fi03BOJIHnO 3Ha'IH· 

TenLHO COKpaTHTL 'IHCnO Bbi,AaBaeMLIX Ha 

ne'laTL ,AaHHLIX H fiO'ITH B,ABOe COKpaTHTL 

JaTpaTLI BpeMeHH 3BM. 

6/ llporpaMMOH A3A, JIBnJIIOlQeHCJI 

6blcTpoii: aepcHeii: nporpaMMLI r P AHH,IJ; H 

npe,AHaJHa'leHHOH ,AnJI H,AeHTH~HKaUHH Vo
'laCTHU, perHCTpHpyeMLIX B nponaHOBLIX H 

BO,AOpO,AHLIX KaMepax. 

B/ llporpaMMOH f'HHPYT, npe,AHa3Ha

'leHHOH ,AnJI npeo6pa30BaHHJI peJynLTaTOB 

reoMeTpH'IeCKOH peKOHCTPYKUHH no npo

rpaMMe 1-6 BO BXO,AHOH ~OpMaT nporpaMMLI 

r p AAH,n;. C03,AaHHe nporpaMMLl fi03BOnJieT 

npOBO,AHTL KHHeMa TH'IeCKHH H CTa THCTH'Ie

CKHH aHanHJ co6LITHii, perHCTpHpyeMLIX B 

nponaHOBLIX nyJLipLKOBLIX KaMepax, Ha 

1i3CM -6, a He Ha 1i3CM -4. 

KpoMe TOrO, Ha OCHOBe anropHTMOB 

o606IUeHHOH MO,AenH TpeKOB nony'leH Hen pH

BO,AHMLIH BH,A HH~OpMaUHOHHLIX MaTpHU, HC

nonLJyeMLIX B nporpaMMax reoMeTpH'Ie

cKoii: peKOHCTPYKUHH, H pa3pa6oTaHLI 3~-

~eKTHBHLie anropHTMLI HX o6pa1QeHHJI. OT

na)KeHa nporpaMMa noHcKa HlnOMOB Ha 

TpeKax TJI)Kenblx JapJI)KeHHLIX 'laCTHU. Coa

MecTHO c HHHJicl> Mf'Y pemeHa Ja,Aa'la 

MO,AenHpOBaHHJI MHOrOKpaTHOrO KynOHOB

CKOrO pacceJIHHJI npH npOXO)K,AeHHH 3apJI· 

)KeHHLIX 'laCTHU 'lepe3 CHCTeMy pacceHBaJO

lQHX cpe,A C y'leTOM 3HepreTH'IeCKHX fiOTepL. 

2. Iloozoll}ooAeHa u npoeepeHa Ha co-

• 115 

6LITHJIX C KaMepbl "nro,AMHna" reOMeTpH'Ie

CKaJI n p orpaMMa MO,AynLHOH CTpyKTYPLI ,AnJI 

aon.opo,AHLIX KaMep H KaMepLI CKM-200. 

Yt~acTHe 

B 3 KCllepHMeHTaJibHbiX HCCJie,IJ;OBaHH51X 

1. )fAJI UCCA€006QHUJI npOifOH·JIOep

HbiX 6 3'llUMOO€UCif6UU npH 3HeprHJIX 

4-10 F 3B ocylQeCTBneH ~HlH'IeCKHH JanycK 

MarHHTHOrO cneKTpOMeTpa C npOBOnO'IHLIMH 

HCKpOBLIMH KaMepaMH Ha BLIBe,AeHHOM ny'IKe 

npOTOHOB CHHXp0~30TpOHa, H3MepeHLI HM

nynLCHble cneKTpLI npOTOHOB, pacCeJIHHLIX 

Ha MHm eHJIX CD2 , CH 2 , C . 
Coc TaBneHLI H oTna)KeHw Ha 3BM 

1i 3CM - 4 nporpaMMLI reoMe:rpH'IeCKOH pe

KOHCTPYKUHH TpaeKTOpHH H Bbi'IHCneHHJI HM

nynLCOB JapJI)KeHHbiX 'laCTHU B MarHHTHOM 

cneKTpo MeTpe, Ha 3BM "llapaMeTp" npo

rpaMMbl onpe,AeneHH11 OCHOBHLIX xapaKTe

pHCTHK HCKpOBLIX KaMep H nporpaMMLI :Boc

CTaHOBn eHHJI TpeKOB 'laCTHU B cerMeHTaX 

HCKpOBLIX KaMep. 

2. C 06M€C1JfHO c HHCIIIUIIIYIIIOM QIIIOMHOU 

¢u3UKU /CPP/ u EyxapeciiiCKUM yHueepcu

lfeiiiOM n pOBO,AHnOCL HCCne,AOBaHHe B3aHMO

,AeHCTBHH OTPHUaTenLHLIX fiHOHOB C npo

TOHaM npH 16 F3B/c. HJyqanHcL 'leTLipex

ny'leBLie C06LITHJI C po)K,AeHHeM CTpaHHLIX 

'laCTHU /H;J;eHTH~HUHPOBaJIHCL HeHTpanLHble 

CTpaHHLie 'laCTHULI H KaHanLI peaKUHH/ Ha 

OCHOBe aHanBJa CHHMKOB, nony'leHHLIX npH 

o6ny'leHHH .ABYXMeTpOBOH BO,AOpO,AHOH Ka

Mepbl U.EPHa. 

3. H3y'leHue 3AeK111poMazHU111HbiX 

ceoilc11J e K - Me30H06 seneTCJI c noMOlQLIO 

,AByX:M:e TpOBOH CTpHMepHOH KaMepLI 

CKM- 2 00 a ny'IKax penJITHBHCTCKHX JI,Aep. 

Pa3pa6 oTaHa cHcTeMa CMeHHLIX MeTannH

qecKHX MHWeHeH, fiOMelQaeMLIX BHYTPH pa-

6oqero o6'LeMa KaMepLI. CHcTeMa onpo6o

aana Ha MonenH H B HaCTOJilQee apeMJI pa-

6oTaeT c KaMepoii:. llposeneHo nepaoe pa-

6o'lee o6ny'leHHe KaMepLI B ny'IKe anL~a
qacTHU c HMnynhCOM --17 F3B/c. 



Beoo e aKcnAya•aiiUJO Ha E3CM- 6 clfaH
Oap•Hr.rx HaKonUJfeAeii Ha MaZHUifHbiX OUC
KaX •una EC- 5052 cyJ11eCJieeHHO noe&ICUA 
npOU3600Uif€AbHOCifb 6bl'lUCAUif€AbHOZO ~ 
KOMnAeKca, o6ecne'lUA HaoexHt.lii o6MeH 
u~opMa11ueii Mexoy Aa6opa•opuJIMU HHc
•u•y•a, a JfaKxe Mexoy OHJIH u opyZUMU 
Hay'lHbiMU 11€HifpaMU. 

Ha'laAac& MaccoeaJI o6pa6o•Ka KaMepHwx 
CHUMK06 Ha CKaHUPY10111€M aelfOMalfe "Cnu
paAbHbiU U3MepUif€Ab-1 " . Ha CHUMKe: pe
ZYAUpOeKa OnlfUKO- MeXaHU'l€CKOZO yc•
pOUCJf6a "CH-1 ". 

B uaMepu•eAbHo- ew'lucAulfeAt.HOM KOMn
AeKce OHJIH opzaHuaoeaH 6oAbiiiOii "6aHK" 
XpaHeHUJI 3KCnepUM€HifaAbHOU UH~OpMaiiUU. 



B HHc•u•y•e eeoy•c.11 pa6o•t.a no aanycKy 
ae•oMa•a "CnupaAt.Ht.ul U3Mepu•eAt.- 2". 

Paapa6o• aHa MooeAt. yHueepcaAt.Hozo npo
cMo•poe o-uaMepu•eAt.Hozo npoeK•opa 
.DIIC- 3Y- M2, aaeepweHt.l pa6o•t.• no Ha
c•porlKe MaKe•a. 
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Pa3pa6oTKa MeTo~os 

npHKJI~HhiX BbltiHCJieHHK 

1. Pa3pa6o•aHt.J HeKo•opt.Je Kpu•epuu 
rno6aJILHOH CXO,IUIMOCTB HenpepLIBHOrO 
aaanora MeTO,IJ,a HLIOTOHa. 060CHO.BaHO DpB
Meaeaae 3Toro MeTo,IJ,a K 3a,IJ,a'laM WTy pMa
JIBysannJI. Pa3pa6oTaH cnoco6 pem eHBJI 
TaKBX 3a,IJ,a'l ,IJ,nJI BHTerpo·,IUI~epeanaanL
Horo ypasaeHBJI. 

2. IlpOOO./IJICQ./IUCb UCC./Ie006QHUJI yc-
•ou~ueoc•u penJITBBBCTCKBX 3neKTp OHHLIX 
KOnen. liwno B3yqeHO BnBJIHBe HenBHeHHLIX 
3cWleKTOB Ha pa,IJ,BanBOHHYJO HeyCTOH'IHBOCTL 
TaKax Konen. Ha .IJ.BYX MaTeMaTB'IeCKBX 
MO,IJ,enJIX 6wno DOKa3aHO,'ITO HenBHeHHOCTL, 
DpBBO,IJ,JIIQaJI K DO,IJ,aBneHBJO HeyCTOH'IBBOCTB, 
BMeeT MeCTO nHWL B6nB3B nopora. 

3. Bwno./IHeHbl pa6o•t.l, OTHOCJIIQBeCJI K 
O,IUIOH B3 4!yu.IJ.aMeHTanLHLIX npo6neM 4!B3B· 
KB, -TaK Ha3LIBaeMOH npo6neMe cJ>epMB· 
llacTa·YnaMa. 3Ta npo6neMa CBJI3aHa CO 
CTOXaCTB3anaei ,IJ,BB.lKeHBJI B HenBHeHHLIX 
CBCTeMax. B nocne,IUIBe ro,IJ,w 6WnB npo
Be,IJ,eHw BCCne,IJ,OBaHBJI HenBHeHHLIX y paBHe
HBi, onacw.BaJOIQBX WBPOKBi Knacc pa 3naq
uwx 4!B3B'IeCKBX nponeCCOB. 3TH ypaBHeHBJI 
BMeJOT COnBTOBHLle /TO eCTL orpaHB'IeHHLle 
B DPOCTpaHCTBe/ pemeHBJI, 'ITO KaK 6y,IJ,TO 
6Ll DpOTBBOpe'IBT rBDOTe3e cl»epMB, TaK KaK 
B COOTBeTCTBBB C paaee ODy6nBKOBaHHLIMB 
pe3ynLTaTaMB COnBTOHLI/cryCTKB 3HeprBB/ 
He B3aBMO,IJ,eHCTBYJOT ,IJ,pyr C ,IJ,pyrOM, He 
06MeHBBaJOTCJI HB BMDynLCOM, HB 3Hep rBeH. 
B pa6oTax OHJIH ,IJ,nJI aenaaeiaoro y pasae
HBJI Wpe,IUIHrepa c caMocornacosaaHwM 
DOTeHnBaJIOM 6wna DOKa3aHa HeCOCTOJI· 
TenLHOCTL DO,IJ,06HLIX YTBep.lK,IJ,eHBH. fipB 
pac'leTax ua 3BM 6wno o6uapy.lKeHo , 'ITO 
Wpe,IUIHrepOBCKBe COnBTOHLI B3aBMO,IJ,eHCT· 
BYJOT ,IJ,pyr c .IJ.pyroM B ,IJ,a.lKe MoryT cna
BaTLCJI, 'ITO !PBBO.IUIT K nepepacnpe,IJ,ene
BBJO 3HeprBB CBCTeMLI DO pa3nB'IHLIM CTe-

neHJIM cso6o,IJ,w I O,!Uia B3 ynoMJIHYTLIX pa6oT 
6wna swnonaeaa cosMeCTHO c HA3 
BM. H.B.Kyp'laTosa/. 06aapy.lKeHo TaKlKe 
pewaJOIQee BnBJIHBe Ha 3TO B3aBMO,IJ,eHCTBBe 
Bona noTeanaana. 

4. 3aKoH~eHo ~uc.AeHHoe MoOe.Aupoea
Hue c DOMOIQLJO co3,IJ,aHHoro paaee B OHJIH 
KO,IJ,a MaKpO'IaCTBn TaK Ha3LIBaeMOH "ra3o· 
soB: 4loKycapoBKB" penJITBBBCTCKoro 3neKT
poaaoro ny'IKa. llonyqeaawe pe3ynLTaTw 
TaK.lKe DpBBO,IJ,JIT K BLIBO.IJ.Y, 'ITO B paCCMOT
peHHOH ca:MocornacoBaHHOH HenBHeHHOH 
6e3,IJ,BCCBDaTBBHOH CBCTeMe BMeeT MeCTO 
nepepacnpe,IJ,eneaae 3HeprBB Me)I(.IJ.y CTe
neHJIMB CB060,IJ,Ll B COOTBeTCTBBB C rBDOTe-
30H Cl>epMB. 

5. Bt.mo.AHeHo ucc.AeooeaHue/coaMecT
HO c PTH AH CCCP/ a,IJ,eKBaTHOCTB Ma· 
TeMaTli'leCKOrO MO,IJ,enBpOBaHBJI CnOlKHLIX 
cacTeM ynpoiQeHHLIMB. PaccMoTpeaw o6~QBe 
DO,IJ,XO,IJ,Ll K KOHTpOnJO TO'IHOCTB TaKOrO MO· 
,IJ,enaposaHBJI. 

6. Bwno.IIHeHt.l pac~e•t.zpacceJIHBJI aei
Tpoaos B a,IJ,Ba6aTB'IeCKOM DpB6nBlKeHBB 
no nporpaMMe CHPHYC. llo,IJ,roTosneaa 
HOBaJI sepcBJI nporpaMMLI KACTOP ,IJ,nJI 
TJI.lKenwx JI,IJ,ep, Y'IBTLIBaJOIQaJI6onLmee 'IRe
no napnaanLHLIX sons. 0Tna.lKeHa B nepe
,IJ,aaa B 3KcnnyaTanBJO nporpaMMa pac'leTa 
o6onoqeqawx nonpasoK WEJIJI. 

7. IlpOOO./IJICQ./IUCb pa60Rbl DO 'IBCnea
HOMy BCCne,IJ,OBaHBJO 3aBBCBMOCTB BHTeH • 
CBBHOCTB DY'IKa CBHXp04la30TpOHa OT reo
MeTpB'IeCKBX BCKalKeHBH MarHBTHOrO DOnJI 
ycKopaTenJI. Pa3pa6oTaH anropBTM B co
CTasneaa nporpaMMa ,IJ,nJI OTLICKaHBJI nepao
.IUI'IeCKBX peweaBi B TpexMepaoM cnyqae. 
C DOMOIQLIO COOTBeTCTBYJOIQei DporpaMMLI 
nony'leHa nepBO,IJ,B'IeCKaJI TpaeKTOpBJI B BC
KalKeHHOM MarHBTHOM DOne. 

CosMeCTHO c HHH3ci»A npose,IJ,eH pac· 
'leT HenBHeHHLIX MarHBTHLIX nonei C DO· 
MOIQLJO aenpepwsaoro aaanora MeTo,IJ,a 
HLJOToaa. 



06pa60TKa CHHMKOB 

C TpeKOBbiX KaMep 

1. IlpocMo•p CHUMK06 co scex TpeiCo
swx ICaMep OHJIH npoBO.IUIJICJI Ha cTonax 
YIIC-50-80, liiiC-1, liiiC-2 B CAMET. 
~JIJI nonyaBTOMaTBqeciCBX B3MepeHBH BC· 
nonL3osanacL cBcTeMa · IIYOC-CAMET
Ii3CM -4; scero 6wno B3MepeHo 352 •biC. 
TpeiCoB co scex ICaMep OHJIH. 

2. IJoozo•oaAeHO Ha npOCMOTpOBO-B3· 
MepBTeJJLHWX CTOJiaX liiiC- 2 OICOJIO 
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94,2 • bi C. MaCOIC C06WTBH, Ha CICaHHpyiOIQeM 
aBToMaTe HPD B3MepeHo 91 •biC. co6w:TBi, 
B OCHOBHOM, C MeTpOBOH BOAOPOAHOi ICa· 
Mepw JIB3. 

3. H a aa•oMa•e A3JIT- 1 B3MepeHo 
66 .biC. C06WTBH Ha CHBMICaX C BCICpOBOi 
ICaMepw . 

4. H a CH-1 Ha'laAacb o6pa6o•Ka cHuM
Koa MeTposoi BOAOPOAHOi ICaMepw: OHJIH 
/co6w:TBJI AejiTpoH·npoTOHHoro pacceJIHBJI/ 
c BIOJI c.r. CpeAHJIJI npoB3BOAHTeJILBOCTL 
CH- 1 OICT JI6pe AOCTBr Jia 500 C06WTBi 
B HeAeJIIO /B pe~Me pyqHoro B3MepeHBJI 
penepHW:X ICpeCTOB npB OAHOCMeHHOB pa-
6oTe/. 
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0TAeJI 
HOBbiX 
MeTOAOB 
ycKopeHH.H 

Pa6oTbi 

ITO C03AaHHID ycKOpHTe~H 

TH)f(e~hiX HOHOB 

1. IlpoaeoeHo 3KcnepuMeH•aAr.Hoe u 
•eope•u~ecKoe u3y~eHue nose~euus ny~Ka 

B CHllYH)J.e B BJIBsuus :meMeHTOB ycKopu
TeJILHoro TpaKTa ua ToKonpoxo)I(Aeuue. Ha 
OCHOBaHBB noJiy~eHHhiX pe3yJILTaTOB peKOH· 
cTpyuposauw ycKopuTenLuweTpy6Ku,cxop
peKTBposauo tlloKycupyxm~ee MaruBTHoe no
ne CHllYH)J.a. 

C UeJILIO yBeJIB~eHBS 3HeprBB ~aCTBU 
B3rOTOBJieHa B BBe~eHa B ~eHCTBBe nsTaS 
YCKOpSIOJUaS CeKUBS . 

Co3~aua CBCTeMa CTa6BJIB3aUBB B pery
JIBpOBaHBS TOKOB HaKaJia reuepa TOpOB BO~O
po~a ~JIS TBpaTpOHOB BMnyJILCHOH CBCTeMhl 
CHllYH)J.a, KOTopas B uacTOSIUee speMJI 
3KcnnyaTupyeTcJI B pe)KJIMe p~uoro ynpas
neuus. Be~yTcs pa6oThl no no~~eHBIO 
ee K 3BM C neJILIO aBTOMaTB~eCKOrO ynpas
JieHBS. 3Ta CBCTeMa CYJUeCTBeHHO ynpOCTB· 
Jia uacTpOHKY B 3KCnnyaTaUBIO yCKOpBTeJIS. 

B BTore nepsoro 3Tana uana~KB 6wn 
DOJiy~eH ny~OK Ha BhiXO~e YCKOpBTeJIJI C 
3Hepruei 2 M3B, TOKOM 600 A npu TOKo
npoxo)I(AeHBB nopS~Ka 0,9 B~TeJILHOCTLIO 
BMnyJILCa 15 HC . 

. 
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70. OCI#UAAozpaMMa •oKa Ha awxooe CH
JIYH,I(a /a/ U CYMMOpHOZO YCKOpJIIOII#eZO 
HanpJixeHUJI /6/. 



Pa3pa6oTaH H acnLITaH c ny'II<OM nepe
xo~HLiii yqacToi<, o6ecne'IHBaiOUUiii 4>oxyca
pOBI<Y ny'II<a H 3I<paHHPOBI<Y ero OT noneii 
a~re3aTopa. Ha ero BLIXO~e, c acnonL3oaa
HHeM npJIMOB CHCTeMLI naMenLHLIX ~aT'IH
I<OB, 6Lin O~eHeH 34>4Jei<THBHLIB 3MMHTaHC 
nyqxa no ero pacxo~HMOCTH. IIpoae~eHLI 

pa60TLI no yMeHLWeHHIO 34>4Jei<THBHOrO 3M
MHTaHCa. 

(. 0 

o.s 

71. 3aeucuMoc•r. o• epeMeHu paeHoeec
Hozo paouyca /2/ u MazHu•Hozo noA.R /1/, 
nOAY'l€HHQJI npu MOZHU.HbiX U3MepeHUJIX 
OA.R 3AeK•poHHozo KOAbija c 3Hepzueii 2M 3B 
u 'IUCAOM 3AeK•poHoe 10 13. MaKCUMYM 
noA.R o• 1- ii c•yneHu coo•ee•c•eye• HattaAy 
KoopOuHa• no epeMeHu. MoMeH•r.a eKAIOtte
HU.R: 2- U c•yneHU - 0 MKC, 3- eu c•yneHU -
200 MKC, 4-ou c•yneHu - 750MKC. MoMeH• 
UHJIC€KijUU 3A€K.POHH020 nyttKa 6 aoze3a•op 
- 50 MKC. . 
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2. Co30aHa CUCfteMa KOH.POAJI U U3Me
peHUJI apeMeaaoro pa36poca HMnynLCOB 
MO~ynJITopoa CHJIYH,D;a, pa6oTaiOJ.QaJI aa 
nHHHH c 3BM. Ilpoae~eao aecxonLI<O ceaa
coa H3MepeHHB, COCTaBneHLI nporpaMMhl 
CTaTHCTH'IeCI<OB o6pa60TI<H pe3ynLTaTOB 
H3MepeHHB. 

Ilo pe3ynLTaTaM H3Mepeaaii awpa6oTa
Hhl HCXO~Hhle anropHTMhl ynpaBneHHJI CHHX
pOHH3auaeii MO~ynJITOpOB, Be~yTCJI pa60Thl 
no co3~aHHIO aBTOMaTH'Iecxoro ynpaaneHHJI 
3a~ep)KI<aMH B ~ena 3anycxa Mo~ynJITopoB. 

Ha 6a3e 6noxoa KAMAK co3~aaa cac
TeMa, n 03BOnJIIOJ.QaJI H3MepJITL 32 3nei<TpH
'IeCI<HX napaMeTpa CHJIYH,D;a, npoae~eaw 
CTeH~OBhle HCnhiTaHHJI 3TOB CHCTeMhl. Ilpo
Be~eH no~I<niO'IeHHe CHCTeMhl I< ~a T'IHI<aM 
napaMeTpoa CHJIYH,D;a, oTpa6aTwBaiOTCJI 
nporpa MMhl H3MepeHHJI H o6pa60TI<H ~aH
HhiX. 

3. Co30aHa tte111r.apexcftyneHttalla.R . uM
nyAr.cHa.R CUCIIfeMa, 4JopMHPYIOJ.QaJI Tpe6ye
Moe MarHHTHoe none B npo~ecce C)KaTHJI 
xoneu. Pe3ynLTaTLI MarHHTHhiX H3Mepeaaii, 
npoBe~eHHhiX Ha nBHHH C 3BM, noi<a3WBa
IOT, 'ITO c4JopMapoaaaaoe none xopowo co
rnacyeTCJI c pac'leTHhiM ao aceM ~ana3oae 
pa~HYCOB OT 40 ~0 5 CM. 

Ha ocaoaaaaa ~aaawx TeopeTH'Iecxax 
paC'IeTOB cnpoei<THpOBaHhl HOBaJI 'leTBepTaJI 
CTyneHL H HMnynLCHhiB BhiBO~HOB coneHOH~, 
I<OTOpLie ~OJDKHhl o6ecne'IHTL I<OH4JHrypa~HIO 
nonJI, aeo6xo~BMYIO ~nJI BhiBO~a H ycxope
HHJI 3n ei<TpOHHLIX I<One~, aarpy)KeHHhiX HO
HaMH. 

JaKOH'IeHLI pa60TLI no H3MepeHHIO HMne
~aaca H accne~oBaHHIO pe3oaaacawx 
caoiiCTB xaMepLI a~re3aTopa. PelynLTaTLI 
H3MepeHHJI n03BOnJIIOT npe~nonaraTL, 'ITO 
npH 'IHCne 3nei<TpOHOB B I<OnL~e ~0 3 · 10 l :l 
a3HMyTanLHhle HeyCTOB'IHBOCTH pa3BHBa Tb
CJI He 6y~yT. 

4. Ha Ma1<e111e za3oOuHaMuttecKou nywKu 
nony'leHLI HMnynLcawe cTpya a3oTa H xce
HOHa ~nBTenLHOCTbiO -30 MKC H Bb16paHa 
ee OnTHManLHaJI I<OHCTpyi<~HJI, Ha OCHOBe 
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72. HpuMep n- •paeK•opuu 6 aoze3a•ope ycKopu•eA.JI • .JIJIICeAr.rx UOH06, 
coo•6e•c•6YIOUIUU napaMe•paM, yKa3aHHr.rM Ha puc. 71. HAa6Hr.rMu 
AUHU.JIMU noKa3aH Kopuoop, ozpaHut~u6a~arquu o6Aac•r. o•Hocu•eAr.Hr.rx 
t~ac•o• OKCUOAbHWX KOAe6aHUU MeJtCOy 0,5 U 0,07. BOAHUC.a.JI AUHU.JI 
U3o6paxae• n - •paeK•opuiO 6 pac-.e•HoM noAe. Tot~KaMu noKa3aHa 
n- •paeK•opU.JI, pacct~u•aHHO.JI no OaHHWM MOZHU.HbiX U3MepeHUU. 

qero npoeKTHpyeTc• ra3oABBaMHqecxa• 
nynoca .AJI• YTH. 

fipH HCCHe.QOBaHHH pa60TW DJia3-MeHHOi 
nynocH B pelKBMe ucnapeuu• MaTepHanoB 
3HeKTPO.QOB /3neKTpuqecKRi pa3pR.Q B sa· 
Kyyw.e/ nonyqeHW CTPYH qacTHqHO HOHH30 • 
BaBHOi nna3MW CBBBila B Me.QB C DHOTBO • 
CTJ.IO 1012 t~ac•/cM3. 

5. H3zo•o6AeHa on•ut~ecKa.JI -.ac• r. yc
TaHOBKH .AJI• H3MepeHHi CBBXpOTpOHBOrO 
H3nyqeu• KOn:t.Jla. Pa3pa6oTaHa 3neKTpou
ua• annapaTypa K BB4Jpaxpacuww npHeMHH· 
KaM. 

Pa3pa6oTaua annapaTypa .AJI• O.QHOBpe
w.eHBWX H3Me~HHi 6WCTpWX H Me.AJieHHWX 
napaw.eTpoB ycxopHTen•. Pa3pa6oTaHa H 

H3rOTOBneHa annapaTypa .AJI• spew•·npo
neTHWX H3MepeHBH. 

3asepmeuw cTeH.QOBwe Hccne.QOBaHHR 
DpODOPilHOHan:t.HWX B BOHH3a!lBOBHWX Ka
Mep, npe.QBa3HaqeHHWX .AJIR H3MepeHHR 
CDeKTpa Mace YCKOpeHHWX HOHOB. fionyqeu
HWe pe3yn:t.TaTW D03BOnRIOT nepe:i:TH K CO· 
3.QaHHIO H3MepHTen:t.HWX ycTaHOBOK. 

BeJIHc:t. pa6oTw no cosepmeHCTBOBaHBIO 
w.arHHTOMeTpHqecxo:i annapaTypw.Co3.QaH 
rpa.QBeHTHWi KaHan B MarBHTOMeTpe 
MHX-2, D03BOnRJOUUii H3MepRTJ. rpa.QHeHThl 
HMDyn:t.CHWX MarHHTHWX DOne:i. 

6. Pa3pa6o•aHo u u3zo•o6AeHo oxono 
40 HaHMeHOBaHHB pa3JIHqHJaiX 3neKTpOHBhiX 
6noxos B cTaH.QapTe KAMAK. Cpe.QB HHX 
6noxH auanoro-llH4Jposoro, llB4JPo-auano-



rosoro H speMJI· UHWPOBoro npeo6pa3oBa Te
neil, nporpaMMHO- ynpaBnJieMLIX D;HWPOBOH 
H Ka6enbHOH 3a~ep:>KeK H ~p. 

Ha 6a3e 3THX 6noKOB co3~aJOTCJI H3Me
pHTenbHLie CHCTeMLI ~llJI YCKOpHTenJI T JI:>Ke
nLIX HOHOB, ll03BOllJIIOII.Uie OCyiD;eCTBllJITb 
onepaTHBHLIH KOHTpOllb napaMeTpOB H HX 
H3MepeHHe Ha nHHHH c M-6000. 

CucTeMLI CHHxpoHH3a:o;HH ycKopHTenJI 
CHJIYH~ H a~re3aTopa MO~enH ycKopHTenJI, 
naMellbHLIX H MarHHTHLIX H3MepeHHH H CHC
TeMa 4JopMHpOBaHHJI MarHHTHoro nonJI YTH 
y:>Ke BBe~eHbl B 3KcnnyaTa:o;HJO. 

7. Co3CJaHa ycllaHoeKa MJI onpe~eneHHJI 
OCHOBHLIX napaMeTpOB llY'IKa B a~re3aTope 
KonneKTHBHOrO YCKOpHTenJI, pa6oTaJOID;aJI Ha 
nBHHH c M-6000. 

~eTeKTHpyroiD;aJI 'laCTb ycTaHOBKH CO· 
CTOHT H3 ~BYX naMellbHLIX CHCTeM C 06II.UIM 
'IHcnoM naMeneii 65, pa3MeiD;eHHLIX B a~re-
3a Tope ycKopHTenJI H no3BOnJIIOII.UIX H3Me
pJITb npo4JHnb ny'IKa KaK WYHK:nHIO paccToJI
HHJI npH pa6oTe c npJIMLIM ny'IKOM H WYHK
UHIO yrna npH H3MepeHHJIX Ha nepBOM 060· 
poTe. 

PerucTpHpyroiD;aJI qacTb ycTaHOBKH H3-
roToBneHa Ha 6a3e 6noKoB KAMAK H xa
paKTepH3yeTcJI cne~YJOII.UIMH napaMeTpaMH: 
BpeMJI XpaHeHHJI -3 MC, MepTBOe BpeMJI 
o~Horo KaHana -6 MKC, 'IHcno KaHanoB -
- 65. BpeMJI o6pa6oTKH sceii HH4JopMaUHH 
32 X 6 = 192 M KC. 

Co3~aHw nporpaMMLI MJI onpe~eneHHJI 
yrnosoro H 3HepreTH'IeCKoro pa36pocoB, 
HHTeHCHBHOCTH, pa3MepOB H ~pyrHX xapaK· 
TepHCTHK ny'IKa. 

8. 3aKOH'IeH MOHIIQJIC o6opyCJ08QHUJI U3· 

MepulleAbHOZO ijeHIIpa Ha OCHOBe 3BM 
M-6000 c onepaTHBHoii naMJITbiO 32 K. 
B KOMnneKT BXO~JIT: HaKOllHTenb Ha MarHHT • 
HOM ~HCKe, ~Ba HaKOllHTenJI Ha MarHHTHOH 
neHTe, UIHpoKaJI ne'laTb AIUIY-128,an<lla
BHTHO- UH4Jposoii ~Hcnneii CH~- 1000 H 
rpa4JH'IeCKHii ~Hcnneii CHr ~A. 

Bse~eHo B 3KcnnyaTa:o;HJO MaTo6ecneqe-
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73. K o H(nuypaf4UJI ny'IKa Ha nepeoM o6opo•e 
Ha pa3 AU'IHbiX a3uMy•ax npu IIOKe 250 A. 
FyCIIOU lllllpUX06KOU OIIM€'1€Hbl o6AaCIIU ny'l· 
KQ C OIIHOCUII€AbHOU nAOIIHOCIIbiO 60Abllle 
0,9. P e(JKoil 11111puxoeKoil OIIMe'leHw o6Aac•u 
ny'IKQ C OIIHOCUIIeAbHOU nAOIIHOCIIbi060Ab· 
we 0 , 5. FpaHUf4bl ny.,Ka coo•ee•c•eYJO• 
OIIHOCUII€AbHOU nAOIIHOCIIU 0,1. 

HHe ~HCKOBOH onepa:o;HOHHOH CHCTeMLI B pe
anbHOM MaCmTa6eBpeMeHH,MarHHTHO·neH· 
TO'IHoii cHcTeMw, ycTaHoBKH CHr ~A c 
6H6nBOTeKOH nporpaMM. 

~nJI CBJI3H 3lleKTpOHHOH H3MepHTellbHOH 
annapaTypw c 3BM M -6000 pa3pa6oTaH 
H H3rOTOBneH MHOrOKpeHTOBLIR HHTep4Jeiic, 
o6ecne'IHBaJOII.UIH pa6oTy c MamHHoii ~o 
7 KpeiiTOB annapaTypLI, a MJI O~HOKpeHTO· 
BLIX KOHWHrypa:u;Hii annapaTypw pa3pa6oTa
HLI H H3rOTOBneHLI TpH ClleD;KOHTponnepa. 
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9. 3aeepweHue pa6o• no co3~aHH10 H Ha
naAKe oT~enLH~x 3neMeHTOB ycxop&Tens 
n03BOJIHnO B OXTS6pe npOH3BeCTH XOMn· 
neXCHYIO c6opxy H Ha'laTL HaJia~xy C n y 'IXOM 
ycxopaTens TJDKen~x HOHOB B uenoM. 

Hana>KeHa c nyqxoM cacTeMa HH>Kexuaa, 
XOTOpas n03BOnseT HH>KeXTHpOBa TL B XaMe
py a~re3aTopa TOXH ~o 400 A. 

C nOMOIULIO naMenLHOR CHCTeM~ H3Y
'leBo nose~eHae nyqxa Ha nepsoM o6opoTe; 
83MepeH~ OCHOBH~e napaMeTp~ nyqx a. B 
accne~oBaHH~x pe>KHMax pa6oT~ ycxopHTe
ns CHJIYH,IJ; a nna3MeHHoro HCTO'IHHxa 
3nexTpoHOB napaMeTp~ nyqxa ne>Ka T B npe
~enax: 3HeprHs - 1,8 '"2,4 M3B, OTHOCH
TenLHLiii: 3HepreTH'IecxHii: pa36poc - l + 3~. 
3MMHTaHC - /30.;- 70/ MpaO•CM. 

Pa6oTbi Ha MO,D;eJIH 

KOJIJieKTHBHOrO YCKOpHTeJI~ 

1. 3aeepweH neper.Ju 3•an peKoHc •pyK

fiUU JIHY-300. Ha ycxopaTene co3~aHa 
cacTeMa B~pe 3aHHJI xopoTxoro HMnynLca 
TOXa C ~TenLHOCTLIO 20-50 HC, 'ITO 
yny~no ycnosas HH>Kexuaa B a~re 3aTop 
H ee accne~oBaHHe. 

2. Jip06eOeHt.J UCCAe0060HUJI B3aHMO· 
~eii:CTBHS ~BYX pa3HO'IaCTOTH~X MarHHTH~X 

CHCTeM: cpe~e'laCTOTHOB CHCTeM~ a~re-
3aTopa /1 KTI#/ H HH3XO'IaCTOTHOB CHCTeM~ 
coneHoa~a ycxopJIIOJUeii: cexuaa /17 Til/. 
B~ssneHa Heo6xo~HMOCTL 3xpaHapoBaHHs 
o6naCTH XOMnpeCCHH XOnLUa OT HH3XO'IaC
TOTHOrO nons. 

Ha OCHOBaHHH pac'leTOB H nocne~yiOIUHX 
H3MepeHHB B~6paHa npBHUHnHanLHaB XOH· 
cTpyxuas xa..-ep~ a~re3aTopa, o6ecneqa
BaiOIUaS xopomyro 3XpaHHpOBXY o6naCTH 
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74. 3a6UCUMOC•t. 6eAU'lUHW 30X6a•a 3AeK•
pOH06 nyt~Ka o• HanpJIJICeHUJI 6wc•pozo noAJI 
6 peJICUMe o•cy•c•6UJI OHOMaAbHOZO 3QX6Q· 

•a. 
XOMnpeCCHH H B03MO>KHOCTL B~BO~a XOnLUa 
H3 XaM.ep~ no 3a~aHHOMY 3aXOHy. 

Ha~eH nyn. xoMneHcauaa 6~cTpoii: Ha
BO~XH B CHCTeMe Me~neHHOrO nons. 

3. Ha OCH060HUU pac'lelf06Haii:~eHa XOH-
. cllarypauas MHOrOCTyneH'Ia TOB CHCTeM~ xa

Tymex, n03BOnSIOIUaS ccllopMHpOBaTL Tpe-
6yeMyiO n - TpaeXTOpHIO. 3Ta CHCTeMa MO
>KeT 6~TL cornaCOBaHa C HOBOH CHCTeMOB 
HH>KeXUHH. 

4. Jipo6eOeHO U3MepeHUe MOZHUifH020 

nOAJI B o6naCTH HH>KeXUHH C y'leTOM H no
~aBneHHeM B~COXO'IaCTOTH~X xone6aHHB, 
B03HHxaroiUHx B xaMepe a~re3aTopa npa 
BXniO'IeHHH 6~cTporo nons. 

llpoBe~eH TeopeTH'IeCXHB aHaJIH3 CHC· 
TeM HH>KeXUHH C HCnOnL30BaHHeM H3MeHe
HHS pasHosecHoro pa~ayca H Hai~eH~ cno
C06~ nOB~WeHHS X03cllcliHUHeHTa 3aXBaTa npH 



O,l\H0060pOTHOB HIDKeKD;HH B B03MO)KHOCTL 

HaKOnneHBJI 3neKTpOHOB Ha npe.z.enLHOB Op-

6BTe. 

CKOHCTPYBPOBaHLI B H3roTosneHLI .z.se 

CBCTeMLI BIDKeKD;BB: O,l\H0060pOTHaJI TBna 

"6BtiJBn.llp" B MHOroo6opOTHaJI. 3KcnepB

MeHTLI, npoBe,l\eHHLie C CBCTeMOB HIDKeKD;BB 

TBna "6BtiJBn.llp", nO,l\TBep,l\BnB ee pa60TO- • 

cnoco6HoCTL. 

5. Ilpu 3KCnepUM€HJIOAbHOM U3Y'l€HUU 

UHJIC€Kf4UU KOpOTKOrO ny'IKa B HapacTaiOID;ee 

MarHBTHoe none y.z.anocL 'leTKO pa3.z.enBTL 

yCnOBHJI CYIIJ;eCTBOBaHBJI aHOManLHOrO 

/npOBCXOAJIID;ero B nOCTOJIHHOM none/ B 

HOpManLHOrO /nponopu;HOHanLHOrO CKOpOC

TB HapacTaHBJI non.11/ 3axsaTa KonLu;a spe

)I(JIM C)l(aTBJI, 'ITO n03BOnBnO HaBTB MeTO· 

AHKY BCCne.z.oBaHBJI CBCTeM HIDKeKD;BB B OT

CYTCTBBe aHOManLHOrO 3aXBaTa. 

6. IlpeOAOJICeHa cuc•e..wa, CBHXpOHB3y

IOID;a.ll OAHHO'IHLie /npOB3BOnLHLie/ 3apJI· 

)l(eHHLie cryCTKB OTHOCBTenLHO tiJa3LI B/'1 

YCKOp.IIIOID;ero non.11, OCHOBaHHaJI Ha BX ABB

)I(eHBB B none 6erYID;e:ii 3aMe.z.neHHOB BOnHLI. 

CornacHo pac'leTaM, oHa .z.on)KIIa o6ecne

'IBTL BepO.IITHOCTL 3aXBaTa -90~. 

Pa6oTbi, CBH3aHHbie 

C llOArOTOBKOH npoeKTa ycKOpHTe~H 

npOTOHOB BbiCOKHX 3HeprHH 

BenacL pa6oTLI no accne.z.osaHBIO oT

.z.enLHLIX CBCTeM KOnneKTBBHOrO YCKOpBTe

n.11 npOTOHOB Ha BLICOKBe 3HeprBB C u;enLIO 

UO,l\rOTOBKB 3CKB3HOrO TeXHB'IeCKOrO npo

eKTa TaKoro ycKopaTenJI. 

B TeKyiD;eM ro.z.y npose.z.eHLI TPB nycKa 

KOnLD;eTpOHa /Mo.z.enB OCHOBHOB CBCTeMLI 

yCKOpBTenJI/ C nocTeneHHLIM HapaiD;BBaHBeM 

OT nycKa K nycKy 'IBCna 3neMeHTOB, BXO· 
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AJIID;BX B ycTaHOBKy. Pa6oTLI npoBOABnBCL 

COBMe CTHO C KpBoreHHLIM OT,l\enOM JIB3. 

1. bbJAU UCCA€0060HbJ •enAonpu•OKU B 

renBeB yiO CBCTeMy KOnLD;eTpOHa. BLIJIBneHLI 

cna6we MeCTa B BLI,l\aHLI peKOMeH,l\aD;BB no 

CYID;eCTBeHHOMy yMeHLWeHBIO TennonpBTO· 

KOB. qaCTL peKOMeH,l\aD;BB OCyiD;eCTBneHa 

npa n o cneABeM nyqKe; Ha ocHOBaHBB .z.pyrax 

peKOMeH,l\aD;B:ii 6LinB C03,!\aHLI B BCnLITaHLI 

MO,l\en H HOBLIX renBeBLIX MarBCTpane:ii • 

2. IlpOOOAJICQAUCb UCCA€0060HUJI UH-

JICeK•opHOU yc•aH06KU KOnLD;eTpOHa, npe.z.

Ha3Ha'leHHOB .z.n.11 nony'leHBJI B pe3oHaTopax 

TeMne paTypw 2 °K. K HaCTOJIID;eMy speMeHB 

nony'le Ha TeMnepaTypa 2,5 ° K npa Heo6xo

ABMO:ii xono.z.onpoB3BOABTenLHOCTB 30 B•. 
3. EbJA ucnbJ•aH 6 pa6o'lux ycA06UJIX 

/TOK 2 ,5 KA/ OCHOBHOB coneHOHA KOnLu;e

TpOHa CllC-600. IlOny'leBa no.z.po6Ha.ll 

Tonorp atiJBJI non.11, cornacyKKD;aJicJI c pac

'leTHoii . Ilpose.z.eHHLie B3MepeHBJI cs'H.z.e

TenLCT BYIOT 0 xopowe:ii CTa6BnLHOCTB TOKa 

oT B CTO'IHBKa UHTaHBJI CHT-3000. Pe-

3ynLTa Tw MarHBTHLIX H3MepeHBB nOn.ll OC· 

HOBHOr O COneHOHAa B rpa.z.BeHTHLIX KaTy

WeK n O,l\TBep)l(,l\aJOT B03MO)KHOCTL tiJopMBpo

BaHBJI MarHBTHOrO non.11 C 3a,l\aHHOB TO'I· 

HOCTLIO. 

4. IlpOOOAJICQAUCb pa6o•bJ no C03,!\aHBIO 

BLICOKOA06pOTHLIX HB06HB- TBTaHOBLIX 

csepxn poBOAJIID;BX pe3oHaTopos. 

~n.ll BCCne,l\OBaHBJI CBOBCTB CBepxnpo

BOA.IIID;BX noKpLITBB pe30HaTOpOB C03,!\aH 

CBepxn pOBOA.IIID;BB COJieHOBA C anepTypo:ii 

AHaMe T pOM 38 MM B C MarHBTHLIM noneM 

AO lQ T. 

5. Coe..wec•Ho c HHO "TeAueeaJI •ex
HUKa" npOB3Be,l\eH npo6HLIB nyCK O)I(B· 

)I(JITenJI - petiJpB)I(epa TOpa XrY- 250. Ilony

'leBo 100 A )I(BAKOro renBJI npa xono.z.o

npOB3B OABTenLHOCTB 60 A/ 'laC, 'ITO COCTaB

nJieT 70~ OT HOMBHanLHOB. 

6. HccAeooeaHue nepexooHozo y'lac•Ka 
Me)I(Ay a.z.re3aTopoM a csepxnpoBOAJIID;BMB 





Iloozo•oeKa K 3KCnepUM€HIIaM Ha ceepxnpoeoOJI UI €U YCKOPJIIOUI€U 
C€KflUU KOAA€UU6H020 ycKOpUIIeAJI "KOAb'LiempoH". 
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ycxop.&IOUUIMH cex~H.&MH Tana xom.~eTpoHa 
npe)lDonaraeTC.& nposecTH Ha YTH. C ::noi 
~enLIO coJ~aeTc.& nocne~H.R.R csepxnposo
~.RIQa.& cTyneHL ycxopaTen.& co cna~aiOUUIM 
noneM a nepexo~wi yqacTOIC x He:i. llpo
se~eHHwe pac'leTw H 3ICcnepaMeHTW no-
3Bonana Ha'laTL HlrOTOBneHHe csepxnpo
BO~.&IQei cex~HH cna~aiOIQero non.& .AJIHHoi 
60 CM H HCTO'IHHICa nHTaHH.I: IC Hei, ICOTO
pa.& o6ecne'IHT Tpe6yeMoe none c Ja~aHHw
MH rpa~eHTaMH. 

: 

7. IIpoeeoeHw 3KcnepuMeH•aAbHwe uc
cAeooeaHUJI u pac'le•br no sw6opy 4JopMw H 
no~6opy no~xo~.&UUIX nepexo~Hwx xapaiCTe
pHCTHIC pa~aanLHWX nHHHB - OCHOBW HM
nynLcHoro sapaaHTa ycxop.&IOIQero 3ne
MeHTa xonneiCTHBHoro ycxopaTen.&, a TaiC)I(e 
no Hly'leHHIO ynpaBn.&eMWX 3neiCTpOHHiaiM 
ny'IICOM HCICpOBWX pa3p.R~HHICOB. Ha OCHOBe 
3THX accne~oBaHHi cnpoexTaposaH aM
nynLcHwi YCICOpHTenLHWB 3neMeHT H Ha'laTO 

ero HJroTosneHae. 



.. 

PyKoao~~JJ~He 
H KOHCYRbTaTHBHwe 
opraHbi 

Me)K~yHapb~Hbie 
CBH3H 
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,lJ;e.HTeJibHOCTb 
PYKOBO,Q.HllJ:HX 
H KOHCYJihTaTHBHwx 
opraHoB 

=-

15-18 JIHeapJI 1974 zooa coc•oJIAac~o 

XXXV ceccuJI Yt~eHozo coee•a 06'beAH· 
HeHHOrO HHCTHTyTa JIAepH:WX HCCJieAOBaHHH. 
llnea:w Yqeaoro coseTa 3acnymaJIH AOKJiaA 
o s:wnoJIHeHHH peweHHii XXXIII H XXXIV 
ceccHii Yqeaoro coseTa, oyqey:w o aayqao
HccneAOBaTen&cKoii AeJITeJI&HOCTHJia6opa
TOpH:ii B 1973 rOAY, HHI!IOpMaiUIIO 0 peWeHHJIX 
ceKIUiii Yqeaoro coseTa no TeopeTHqecKo:ii 
I!IH3HKe, ~~~H3HKe B:WCOKHX H HH3KHX 3HeprHH, 
0 KaApax cneiUiaJIHCTOBH3 CTpaH·yqaCTHH~, 
0 Me)I(,D,yHapOAHOM COTPYAHHqeCTBe H CBJI· 
3JIX OHJIH B 1973 rOAY H nnaaax Ha 
1974 roA. 

CeccHJI . yTsepAHJia nnaa:w aayqao
HCCJieAOBaTen&cKo:ii AeJITeJI&HOCTHJia6opa
TOpH:ii H Me)I(,D,yHapOAHOrO COTPYAHHqeCTBa 
Ha 1974 rOA. 

)J;HpeK~HJI HHCTHTyTa npeACTaBHJia Ha 
paccuoTpeHHe qneaos Yqeaoro coseTa 
yyoqHeHH:We npeAJIO)I(eHHJI B nJITHJieTHHH 
nnaH pa3BHTHJI OHJIH /1976-1980 rr I. 

B CBJI3H c 25-neTHeM na6opaTOPHH 
JIAepH:WX npo6JieM yqaCTHHKH CeCCHH OTMe
THJUI MiioroJieTHIOIO nJIOAOTBOpHyiO Hayqayro 
AeJITeJI&HOCT& H 3HaqHTeJI&H:WH BKJiaA KOJI· 
JieKTHBa Jia6opaTOpHH B pa3BHTHe JIAepHOH 
~~~H3HKH H I!IH3HKH 3JieMeHTapH:WX qaCTH~, 
B nOArOTOBKY B:WCOKOKBaJIHI!IHIUIPOBaHH:WX 

. aayqa:wx KaApos H ocymecTsJieHHe aayqaoro 
COTPYAHHqecTsa cTpaH - yqacTHH~ OHJIH. 

CeCCHJI YTBepAHJia HOB:WB COCTaB COBe
TOB no npHCy)I(,D,eHHIO yqeHWX CTeneHeii H 
3BaHHB. 

CocTOJIJIHC& s:w6op:w aa AOJI)I(HOCTH 3a
uecTHTeneii AHpeKTopos na6opaTopHii Ha
CTHTyTa. 

KoMu•e• IloAHOMO'IHbiX Ilpeoc•aeu•e
Aeil /19-20 4lespanJ1 1974 roAa/ OA06pHJI 
pa6oTy HHCTHTyTa no B:WnOJIHeHHIO Hayqao • 
HCCJieAOBa TeJI&CKOB nporpaMM:W 1973 roAa 
H no Me)I(,D,yHapOAHOMY COTPYAHHqecTBY 



06~eAUueuuoro HHCTHTyTa RAepu~x uc
cneAOBauuii. 0A06peu nnau COTPYAHH"leCTBa 
na6opaTopuii HucTHTyTa c uayquo-uccne
AOBaTenbCKHMH neHTpaMH CTpau-yqaCTHHn 
H APYrHx cTpau ua 1974 roA, a TaK:lKe nnau 
npoBeAeHHR uayqu~x cose~nauuii, oprauu-
3yeM~x OHJIH B 1974 rOAY· YTsep)I{Aeu 
npo6neMuo- TeMa TH"leCKHH nnau uayquo-uc
cneAOBa TenbCKHX pa6oT na6opa Topuii ua 
1974 roA H onpeAeneubl rnaBHhle 3aAa"'H 
ua 3TOT rOA. 

B CBR3H c 25-neTHeM Jla6opaTopuu 
&Aepu~x npo6neM KoMHTeT llonuoMO"'H~x 
llpeACTaBHTeneii OTMeTHn MHOroneTHffiiD 
nnoAOTBopuyiD uay"'HyiD AeRTenhHOCTb 
na6opaTOpHH H B~pa3Hn ee KOnneKTHBY 
6naroAapuocTb. 

KoMHTeT llonuoMO"'HbiX llpeACTaBHTe
neii YTBepAHn OT"leT 06 HCnonueHHH 6IDA· 
:lKeTa 3a 1972 rOA, npHHRn K CBeAeHHID OT
"leT o6 ucnonueuuu 6IDA)KeTa HucTHTyTa 3a 
1973 rOA H YTBepAHn 6JOA)KeT, WTaTHYJO 
"'HCneHHOCTb H nnau KanHTanbHOrO CTpOH
TenbCTBa Ha 1974 rOA. 

3acnywaB H 06CYAHB "llpeAnO:lKeHHH B 
nRTHneTHHii nnau pa3BHTHH OHJIH ua ne
pHOA 1976-1980 rr.", KoMHTeT llonuoMoq
u~x llpeAcTaBHTeneii B ocuosuoM cornacun
c• c nepequeM rnaBHbiX uanpasneuuii pa3-
BHTHR OHJIH B HOBOM nRTHneTHH. 

~HpeKTOpOM 06~eAHHeHHOrOHHCTHTyTa 

RAepH~X HCCneAOBaHHH BHOBb H36pau aKa
AeMHK H.H.JioroniD6os. 

XXXVI ceccu.11 Yt~eHozo coeema npoXOAHna 
29-30 MaH 1974 roAa. CeccuR6blnaoTKpbi
Ta AOKnaAaMH AHpeK.QHH OHJIH u npeA
CTaBHTeneii CTpau-yqacTHH.Q, llOCBHweu
H~MH 250-neTHJO AKaAeMHH uayK CCCP . 

Y"laCTHHKH ceccuu 03HaKOMHnHCb c npo
eKTOM npo6neMHO-TeMaTH'IeCKoro nnaua 
uayquo-uccneAoBaTenbCKHX pa6oT u Me:lK
AYHapOAHoro · coTPYAHH'ieCTBa na6opaTo-

-... 
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puii ua 1975 roA, c peweHHHMH ceK.u;uii Yqe
HOrO COBeTa no ciJH3HKe B~COKHX H HH3KHX 
3Hepruii H yTsepAHnH peweuue :lKIDPH o npu
CY:lKAeHHH npeMHii OHJIH 3a nyqwue pa6oT~ 
1973 r Aa. 

Ji~nH CAenaH~ cneAYIDtnHe AOKnaA~: 

- " 0 nOArOTOBKe KaApOB ciJH3HKOB AnR 
· cTpau - yqacTHH.Q OHJIH". 

- " H ccneAOBaHHR B HT3fl> no cilYHAa
MeHTanbH~M npooneMaM RAepHOH ciJH3HKH 
H ciJH3HKH 3neMeHTapH~X "laCTH.Q". 

- " 0 nporpaMMe uccneAOBauuii ua yc
KopuTen e Hfl>B3". 

- " 0 pa6oTe fl>TH AH MHP". 

- " 0 pa6oTe na6opaTopuu RAepHbiX 
uccneAOBauuii MouronhcKoro rocyAapcT
seuuoro yuusepcuTeTa". 

- " 0 pa6oTe HucTHTyTa aTOMHoii c1Ju-
3HKH C P P B JiyxapecTe". 

- " C oTPYAHH"leCTBO OHJIH H JIHJifl> AH 
CCCP" . 

Coc ToHnHCb B~6op~ ua AOn:lKHOCTH AH
peKTOPOB H 3aMeCTHTeneii AHpeKTOpOB na-
6opaTO uii HucTHTyTa. 

Vlll c eccu.11 Yt~eHozo coeema no meope
mut~ecKou (Ju3uKe npoxOAHna 10-12 AeKa6-
pR. Ha c eccuu 6~nu paccMOTpeu~ cneAyiD
mue BOllpOCbi: 

- OT'ieTbl o pa6oTe H B~nonueuuu nna
HOB Me:lKAyHapOAHOrO COTPYAHH"leCTBa OT
AenoB HApa, 3neMeHTapu~x qacTH.Q u 
TsepAor o Tena Jla6opaTopuu TeopeTuqe
cKoii c1l 3HKH OHJIH. 

- 0 Bhlnonueuuu peweuuii VII ceccuu 
CoseT a 
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- 06cy~eHHe H npHHJITHe Hay 'IHbiX 
nnaHoB H nnaHa Me~yHapo~Horo coTpy~
HH'IeCTBa TeopeTHKOB OHJIH Ha 1975 - ro~. 

Ha ceccHH no~po6Ho o6cy~anHCL co
apeMeHHLie Hay'IHble TeH~eH~HH B lilH3HKe 
BLICOKHX 3HeprHB, fiLinH HaMe'leHLI HanpaB
neHHJI ~anbHeiimHx HCCne~OBaHHB B 3TOB 
o6nacTH. PaccMoTpeH TaK~e Kpyr a onpo
coa, CBJI3aHHLIX C pe3ynLTaTaMH HCCne~o
BaHHB H nepcneKTHBaMH pa3BHTHJI TeOpHH 
KOH~eHcapoaaHHLIX cpe~ B OHJIH. Ji~a~na 

OTMe'leHa nnO~OTBOpHOCTb COBMeCTHLIX Te
opeTH'IeCKHX H 3KCnepHMeHTallbHLIX pa60T 
B 3TOM HanpaaneHHH . 

Y'leHbiU coeem no ~U3UKe 6biCOKUX 3Hep

zuu B 197 4 ro~y 3ace~an ~Ba~LI. H a XVIII 
cecCHH /26-28 Ho.116p.11/ qneHLI Y'leHoro co
BeTa 3acnywana ~oKna~LI o BblnonaeHHH 
B 1974 ro~y nnaHoB Hay'IHo- accne~oaa-

TenLCKHX pa60T B o6naCTH lilH3HKH BLICOKHX 
3HeprHB, BLI'IHCnHTellbHOB TeXHHKH H aBTO
MaTH3a~H H HOBbiX MeTO~OB YCKODeHHJI. 

3acnywaHbl ~oKna~LI o xo~e pa6oT no p eKoH
cTpyK~HH CHHXpo!lla30TpOHa, npoeKTHpOBa
HHIO YCKOpHTenJI "HyKnOTPOH", no C0 3~aHHIO 

YCTaHOBKH "~", MO~enHpOBaHHIO CHllbHO
TO'IHLIX ycKopHTeneii . Ha coaeTe 6bln c~e
naH ~oKna~ o pe3ynLTaTax XVII Me~~yHa
po~oii KOH!llepeH~HH no !llH3HKe B biCOKHX 
3HeprHii H 0 nepcneKTHBHOCTH OCHOBHLIX Ha
npaaneHHB OHJIH,a Ta~e p.11~ Hay'IHLIX co-
06U,.eHHB : 06 HCCne~OBaHHH KYMYllJITHBHOrO 
3~eKTa Ha CHHXpOiila30TpOHe, HCCne~oaa
HHJIX Ha BHyTpeHHHX MHWeHJIX yCKOpHTeneii: 
/Ha CHHxpollla3oTpoHe OHJIH, ycKopaTene 
H~B3 H Ha ycKOpHTene ~HAJI / C iliA/, 
TO'IHOM H3MepeHHH BpeMeHH ~3HH nono
~TellbHOrO MIOOHa H ~pyrHX pa60TaX. 

KOMU111€Jibl, 3ace~aHHJI KOTOpLIX npo
XO~HnH 16- J,f anpenJI H 29-31 OKT.116p.11, 
paCCMaTpHBanH BOnpOCLI, CBJ13aHHLie C op-

raHH3a~aeii coTpy~HH'IeCTBa OHJIH H 
CTpaH-y'laCTHH~ B o6naCTH KaMepHOB, 
3neKTpOHHOB H !lloT03MYllbCHOHHOB MeTO~HK, 
a TaK~e npe~no~eHHJI 0 nocTaHOBKe HOBLIX 
3KCnepHMeHTOB. 

KaMepHbiU KOMullell. Ha 3ace~aHHBX 

paCCMaTpHBanHCb BOnpOCbl, CBJI3aHHLie C 
nnaHaMH HCnOllb30BaHHJI npOCMOTpOBOrO H 
H3MepHTenLHOrO o6opy~OBaHHJI, 61a1na BLI
JICHeHa 3aHHTepeCOBaHHOCTb CTpaH-y'laCT
HH~ H HeKOTOpLIX na6opaTOpHii: B HCCne~o
BaHHJIX no OT ~enbHLIM Hay'IHLIM Hanpaane
HHJIM. KOMHTeT OTMeTHll p.11~ OCHOBHLIX ~o
CTH~eHHB B o6naCTH KaMepHOB MeTO~HKH: 
nony'leHHe 80 llbiC. !lloTorpa!llaii Ha ycTa
HOBKe "JIIO~MHna", 60 llbiC. CHHMKOB Ha 
ycTaHOBKe CKM- 200, o6ny'leHHOii B ny'IKe 

a -qacTH~ c 3Hepraeii 17 F3B H ~p. Ko
MHTeT onpe~enan 3a~a'IH Ha 1975 ro~. 

KoMume• no 3AeKIIPOHHbiM 3KCnepuMeH

IIIOM 0~06pHn XO~ no~rOTOBKH 3KCnepHMeH
TanbHLIX ycTaHOBOK "~oToH", CKM- 200, 
JiHC, "AnLiila" ~JI npoBe~eHHJI OnLITOB Ha 

ycKopHTenBx Y-10 H Y-70, OTMeTHn, 'ITO 
Ha MHC OHJIH nony'leHLI nepBLie !lloTorpa
lilHH B ny'IKe nHOHOB C HMnynLCOM 40 F3B/c 

CepnyxoacKoro ycKopHTenB . KoMHTeT npa-
3Han ~enecoo6pa3HOCTb lilHHaHCHpOBaHHJI 
p.11~a HOBLIX npoeKTOB 3KCnepHMeHTOB, 
o~o6pan nporpaMMY accne~oaaHHii rny6o
KOHeynpyrax npo~eCCOB MIOOHOB C BO~o 

po~OM, ~eii:TepHeM H yrnepo~oM, npe~no
~eHHYIO coaMeCTHO y'leHbiMH OHJIH
IJ.EPHa-MIOHXeHa-HH~H -PaMa, pa3pa-
60TKY CTpyii:HOB renHeBOB MHWeHH ~JI 3KC
neoaMeHTOB no npoToH-renaeaoMy pacceB
HHIO npH 3HeprHBX 8-500 F3B Ha ycKopa
Tene ~HAJI /CiliA/. 

Ha 3aceoaHUJIX 4>omo3MYA bCUOHHOZO Ko

Mumema paccMaTpaaanacL aonpocLI, caB-
3aHHLie C o6pa60TKOB !lloT03MYllbCHOHHOrO 
MaTepaana, o6ny'leHHoro Ha CHHxpo4la3o-



Tpoue OHJIH H ua CepnyxoscxoM ycxopu
Tene, o6cy)I(J(aJIHcb nepcneKTHBbl MeTo,na. 

Y<~eHblil coee• no tju3uKe HU3Kux 3Hep
zuil. Ha XVIII ceccuu /28 MaJI/ qneuw Co
BeTa 3aCJiyWaJIH OT'IeT 0 BbiUOJIHeHHH pe
WeHHH XVII ceccuu H OT'IeT o pa6oTe 
KOMHTeToB. ITo.n.nep)l(aHw pexoMeu.nalUIH .nu- · 
peKI{HH OHJIH o xau.nu,naTypax ua 3aMeme
HHe BaKaHTHbiX JlOJI)I(HOCTeii: 3aMeCTHTeJieii: 
,nupexTopa Jla6opaTopuu .11,nepuwx peaKIUiii:. 

Ha XIX ceccuu /19-21 uo.116p.11/, xpo-
Me Tpa,nHI{HOHHbiX OT'IeTOB KOMHTeTOB, 6w· 
JIB 3acnywauw OT'IeTw o xo.ne swnonueHH.II 
npo6neMuo-TeMaTH'Iecxux nnauos na6o
paTopuii: B 06JiaCTH I!JH3HKH HH3KHX 3Hepruii: 
H CTpyKTypw .11,npa H o,no6peHbl 3aMe'laHH.II 
H yTO'IHeHH.II no npo6neMuo-TeMaTH'IecKHM 
nnauaM ua 1975 ro.n. Hau6onee no.npo6uo 
6biJI paCCMOTpeH OT'IeT 0 BblnOJIHeHHH Ha
Y'IHOH nporpaMMbl JIJIIT /8 uay'IHbiX .noxna
.nos/. 

llneHbl CoseTa 3acnywanu .noxna.nw o 
CHHTe3e 106 3JieMeHTa, nporpaMMe uayq
uwx uccne.nosauuii: ua ycxopuTene Y- 400, 
pe3yJibTaTaX COBMeCTHbiX 3KCnepHMeHTOB 
OHJIH -Opc3 ua ny11xe TJI)I(eJiwx HOHOB 
Y-300, COCTO.IIHHH H nepcneKTHBaX HCCJie· 
JlOBaHHH C peJI.IITHBHCTCKHMH JI,npaMH Ha 
CHHXpoi!Ja3oTpOHe OHJIH. 

CoseT suec 3aMe'laHH.II B nnauw Me)I(J(y
uapo.nuoro coTpy,nHH'IeCTBa H CBJI3eii: OHJIH 
Ha 1975 ro,n, YTBep,nHJI H3MeHeHH.II B COCTa • 
BaX pa60'IHX opraHOB KOMHTeTOB no Heii:T • 
pOHHOH 4JH3HKe H I!JH3HKe TJI)I(eJibiX HOHOB. 

KOMHTeTbl no Heii:TpOHHOH 4JH3HKe, 
CTpyKType .11,npa H I!JH3HKe TJI)I(eJibiX HOHOB 
C06HpaJIHCb Ha CBOH 3ace,naHH.II B .IJ.y6He 
.nsa)l(,l(bl /23 .. 25 anpe11.11 u 22-24 oxT .116p.11/. 
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K oMu•e• no Heil•poHHoil tju3uKe 3a
cnywan uui!JopMai{HIO .nupeKI{HH JIHcl> o ,ne.11· 
TeJibHOCTH na6opaTOpHH, o6cy,nHJI COCTOJI· 
HHe pa 6oT no C03,naHHIO H.liP-2 H JIHY-30 
H no,nr OTOBKe I!JH3H'IeCKHX 3KCnepHMeHTOB 
ua H liP-2. Ha 3ace.naHH.IIX KOMHTeTa 6wJIH 
paCCMOTpeHbl npe,nJIO)I(eHH.II no HOBbiM 3KC
nepHMeH:raM H BHeCeHbl H3MeHeHH.II H YTO'I· 
HeHH.II B npo6JieMHO·TeMaTH'IeCKHH nJiaH 
JIHcl> a 1975 ro.n . 

liJieHbl KOMHTeTa 06MeHJIJIHCb Hay'IHOH 
HHI!JOpMai{Heii: 0 pa60Te HHCTHTYTOB CTpaH· 
Y'laCTHHI{ B 06JiaCTH Heii:TpOHHOH I!JH3HKH. 

K oMUilem no cmpyKilype JICJpa 3acnywan 
HH~OpMalUIIO 06 HTOrax Hay'IHOH ,neJITeJib· 
HOCTH OJIC H PX JIJIIT. KoMHTeT paccMoT
pen npe,nJIO)I(eHHe no nnauy coTpy,nHH'IeCTBa 
OJIC PX JIJIIT c Jleuuurpa,ncKHM HHCT..HTy
TOM JI,nepHOH 4JH3HKH no H3y'leHHIO Heii:TpOHO· 
,nei!JHIUITHbiX H30TOnOB, 3aCJiyWaJI HHI!JOpMa
lUIIO o xo.ne no.nroTOBKH nporpaMMbl 
JICHAITIT-2. KoMHTeT 03HaKOMHJICJI c co
CTO.IIHHeM HCCJie,AOBaHHH no H3y'leHHIO 
CTpyKTypbl .11,npa C nOMOil\biO 'laCTHI{ BbiCO • 
KHX 3Hepruii:, TeMaTHKOH 4JH3H'IeCKHX HCCJie
.nosauu ii: ua Tau.neM·reuepaTope B .6yxapec
Te, 4JH 3H'IeCKHMH HCCJie,noBaHH.IIMH Ha YCKO· 
puTene Y-120 u no.nroTosxoii: x 3Kcnepu
MeHTaM ua Y-120M B llpare. 

K oMHTeT paccMoTpen 3aMe'laHH.II OJIC 
H PX K npoexTy npo6neMHO- TeMa TH'Iecxoro 
nnaua JIJIIT ua 1975 ro.n, o.no6pun o6ocuo
BaHH.II npoeKTa p.11,na I!JH3H'IeCKHX ycTaHOBOK, 
KOTopwe npe.nnonaraeTC.II coopy,nHTb B cne
JlYIOil\eH n.IITHJieTKe. 

K oMu•e• no tju3uKe JIJIJICeAbiX uoHoe 
3acnywan .noxna.nw o6 ocuosuwx uay'IHWX 
uanpasneHHJix JIJIP, o.no6pun uayquyro npo
rpaMMY JIJIP ua 1975 ro.n. KoMHTeT no.n
.nep)l(aJI npe,nJIO)I(eHHe .nupeKI{HH na6opaTo-
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pHH 0 C03AaHHH H30XPOHHOrO IUIKnOTpOHa 
Y-400 H ocaameHHH ero clla3H'IecKoii anna
pa Typoii H BLI'IHCnBTem.HOH TeXHHKOH. JiLina 
3acnymaaa aacllop:wauaJI .lUIPeKUHH OHMY o 
COCTOJIHHH pa60T no COOpy~eHHID KOnneK· 
THBHOrO YCKOpHTenJI TJI~enLIX HOHOB H .lUf• 
peKIUIB JIB3 0 C03AaHHH HCTO'IHHKa MHOro-
3apJIAHLIX BOHOB AnJI CHHXPOclla30TpOHa. 

Ko:waTeT noAAep~an npeAno~eaae .lUf· 
peKIUIH JIJIP 0 COBMeCTHLIX 3KCnepHMeHTaX 
Opc3·0HJIH aa ny'IKe ycKopHTenJI Y - 300 
c acnonL3osaaae:w cllpaauy3cKoro :wacc -ce
napaTopa H o6cy.lUin pe3ynLTaTLI 3Toro 
3Kcnepa:weaTa. Ko:waTeT OAo6pan AeJITenL
HOCTL JIJIP no peweHHIO Hay'IHO·TeXHH'Ie· 
CKHX H npHKnaASLIX 3a,D.a'l, paCCMOTpen 
nepcneKTHBLI pa3BHTHJI HCCneAOBaHHH C TJI· 
~enLIMH HOHaMH B npeACTOJIIQeH nJITHneTKe. 
Ko:wa;reT noAAep~an npeAno~eHHJI cTpaa
yqacTHHU 0 COBMeCTHLIX 3KCnepHMeHTaX. 

llpeMHH Ol1Hl1 
3a 1973 r o,Q 

Ha coacKaaae npe:waii 06'LeAHHeaaoro 
HHCTHTyTa JIAepHLIX HCCneAOBaHHH 3a 1973 
rOA 6LinB BLIABHHYTLI ny'IWHe Hay'IHO- HC
cneAOBaTenLCKHe H Hay'IHO·MeTOAH'IeCKHe 
pa6oTLI, BLinonHeHHLie COTPYAHBKa:wa Ha
CTHTyTa. 

Peweaae:w Y'leHoro coseTa OHJIH OT 
30 :waJI 1974 roAa npacy~eHLJ cneAYIOIQHe 
npeMHH: 

no HayqHO-MCCJieAOBaTeJibCKMM 

pa6oTaM 

Ilepea.R npeMu.R: 

: 
"MaorocTynea'laTLie JIAepHLie peaKIUIB". 

ABTOpLI: X.Ba6aKe, CI>.A.rapees, 
H.H.KyxTHHa, B.K.JlyKLJIHOB, r .WynLu. 

,aee e•opwe npeMuu: 

1/ "Ha6niOAeHHe JIAep aHTHTpHTHJI". 
ABTOpLI: li.IO.lianAHH, 3.B.KpyMWTeiiH, 

P .JIJiiicTe, IO.ll.MepeKoB, B.H.lleTpyxHH, 
A.H .Po~H, r .XeMHHU, H.H.XoBaHCKHH, 
r .A.WenKOB, :R.WIOnep. 

2/ "HccneAOBaHHe HOHH3aUHH BHyTpeH
HHX aTOMHLIX 060nO'IeK H o6pa30BaHHJI KBa· 
3BMOneKyn B CTOnKHOBeHHJIX TJI~enLIX HOHOB 
c aTo:wa:ws". 

ABTOpLI: n.rannaep, K.- r .KayH, 
X .3oAaH, CI>.CTapa, B .WynLue, IO.n. Tpe
TLJIKOB. 

no HayqHo-MeTOAJ{qecKMM 

pa6oTaM 

Ilepea.R npeMu.R: 

"llony'leHBe H HCCneAOBaHHe ynLTpa
XOnOAHLIX HeiiTpOHOB". 

ABTOpLI: B.B.ronaKoB, B.K.HrHaTo
BH'I, B.H.JIYIQHKOB, IO.H.lloKOTHnoscKHii, 
A.B.CTpenKoB, CI>.JI.Wanapo. 

,aee e•opt.ae npeMuu: 

1/ "1JeccllHnLMOBLIH HCKpOBOH cneKTpo
MeTp liHC". 



AsTopw: ,D;.BecTeproM6a, H.A.ro.nyT
BHH, li.H.rycLKOB, M.~.Jiaxaqes, IO.B.3a
aescKai, H.M.HsaH'IeHKO, H.~.KonnaKos, 
B.r .Kpasoxa>KBH, H.A.CasaH, ,D;.A.CMo
miH. 

.. 
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2/ "li3MC-2 - Macc-cenapaTopHanyq
Ke TJI)I(eJihlX HOHOB". 

AsTopw: B.A.KapHayxos, 
HOB, ,lJ;.,lJ;.Jior ,naHOB, 
JI.A.lleTpOB. 

A.B.,lJ;eMLJI
r .H.KOBaJIL, 
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Me )l(,ll;yHapo ,IJ;Hhi e 
CBH3H 
H HayqHoe 
COTpy,ll;HHqecTBO 

~ 

• 

B 1974 ro,Ay B 06"J.e.ABHeHHOM HHCTHTyTe 

JI,AepHhiX accne,Ao:&aHHii 6~a~na Dpo,AenaHa 

3Ha'IHTem.HaJI pa60Ta DO pa3BHTHIOHayqHO· 

ro COTPY.IUIH'IeCTBa H CBJI3eii C HCCne,AOBa

TenLCKHMH opraHH3ai(HJIMH CTpaH- y'laCTHHI{ 

OHJIH H ,Apyrax cTpaH. B csoeii pa6oTe 

.ABPeKI(HJI OHJIH pyKOBO.ACTBo:oanacL Y eTa

BOM HHCTHTyTa, peweHHJIMH KOMHTeTa 

llonaoMO'IHhiX llpe,AcTaBHTeneii H Y'leHoro 

coseTa OHJIH. 

0CHOBHhle HTOrH Me~,AyHapO,AHOrO Ha

Y'IHOrO COTPY.AHH'IecT:oa 3a 1974 ro,AxapaK

TepH3YJOTCJI Cne,AyiOIQHMH ,AaHHhiMH: 

- na6opaTopHH OHJIH BhiDOnHJinH co

BMecTHO C Hay'IHO·Hccne,AOBaTenLCKHMH 

OpraHH3ai{HJIMH CTpaH- y'laCTHHI{ pa60Thl DO 

160 TeMaM; 

- B CBJI3H C BhiDOnHeHHeM COBMeCTHhiX 

pa6oT H .An.ll peweHHJI ,Apyrax 3a,Aa'l B HH

CTHTyTe 61a1n0 DpHHJITO 896 CDei(HanHCTOB 

H3 CTpaH- y'laCTHHI{; 

- OHJIH HaDpasan s cTpaH~a~- yqacTHHI{hl 

B CBJI3H C COTPY.IUIH'IeCTBOM, a Ta~e ,AnJI 

y'laCTHJI B Hay'IHhiX COBe~aHHJIX 426 co

Tpy,AHHKOBHHCTHTyTa; 

- HHCTHTYT opraHH3osan 17 Hay'IHhiX 

H Hay'IHO·MeTO.AB'IeCKHX COBe~aHHH H 21 

Hay'IHO- opraHH3ai(HOHHOe COBe~aHHe; 

- Ha Me~yHapO,AHhle H Hai(HOHanLHhle 

KOH4!epeHI(HH H B Hay'IHhle l{eHTphl CTpaH

Hey'laCTHHI{ 6hlnO KOMaH,AHpOBaHO 112 co-

• TPY.AHHKOB OHJIH; 

- B Te'leHHe rO,Aa na6opaTOpHH HHCTH· 

TyTa DpHHJinH ,AnJI o6cy~eHHJI Hay'IHhiX 

Dpo6neM H ,AnJI y'laCTHJI B COBe~aHHJIX 164 

CDei(HanHCTa H3 Hay'IHhiX l{eHTpOB CTpaH

Hey'laCTHHU OHJIH; 

- B na6opaTOpHJIX HHCTHTyTa pa6oTanH 

8 CTHDeH.ABaTOB H3 4 CTpaH. 

COTPYAHHqecTBO c HayqHbiMH QeHTpaMH 

CTpaH-yqacTHHQ 

CoTPY.IUIH'IecTso c Hay'IHo-accne-

,AOBa TenLCKHMH opraHH3ai(HJIMH CTpaH-
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yqaCTHH.U OCYJUeCTBn.JIJIOCL B CJie,IJ;yiOIIUIX 

clJopMax: 
- COBMeCTHLie TeopeTHqecKHe H 3KC-

nepHMeHTaJILHLie HCCJie,IJ;OBaHHR B 06JiaCTH 

clJH3HKH BLICOKHX 3HeprHH, R,D;epHoHclJH3HKH 

H clJH3HKH KOH,IJ;eHCHPOBaHHLIX cpe.o;; 
- Koonepa.UHB npa o6pa6oTKe H HHTep

npeTa.UHH 60JILWOrO 3KCnepHMeHTaJILHOrO 

MaTepaana, n r.nyqaeMoro Ha clJHJHqeGKHX 

ycTaHOBKax OHJIH H HCI>B3 B Cepnyxoae; 
- pa3pa60TKa H H3rOTOBJieHHe B CTpa-

HaX- yqacTHH.UaX HOBLIX 3KCnepHMeHTaJIL

HLIX ycTaHOBOK H annapaTypLI ,!I;JIR Hayq

HLIX accne.lloBaHHH B OHJIH; 
- pa3pa60TKa H COBMeCTHOe HCnOJIL30" 

BaHHe HOBLIX BLiqHCJIHTeJILHLIX nporpaMM, 

o6MeH nporpaMMaMH; 

- 06MeH OnLITOM, OKa3aHHe nOMOIIUI B 

Hana.o;Ke annapaTypLI; 
- qTeHHe .UHKJIOB JieKUHH B HHCTHTyTaX 

CTpaH- yqacTHH.U. 

Oco6oe MecTo B coTpy.o;HaqecTBe Ja

HHMaeT COBMeCTHaR o6pa60TKa 3KCnepH

MeHTaJILHOH HHclJOpMa.UHH, noJiyqeHHOH B BH

,IJ;e 3anHCH Ha MarHHTHLIX JieHTaX, clJoTorpa

clJHH H clJoT03MYJILCHH. 
Haa6onee WHpoKoe coTpy.o;HaqecTBO 

OCYJUeCTBJIRJIOCL C HayqHo-HCCJie,IJ;OBaTeJIL

CKHMH opraHH3a.UHBMH CoaeTcKoro Coro3a, 

oco6eHHO C lfHCTHTYTOM clJH3HKH BLICOKHX 

3Hepraii rKA3 CCCP' r.o;e HHTepHa.uao

HaJILHLie rpynnLI clJH3HKOB npoBeJIH pH.D; Ba)I( 

HLIX 3KCnepaMeHTOB. Ha OCHOBe 3KCnepH

MeHTaJILHLIX MaTepHaJIOB, noJiyqeHHLIX B 

HCI>B3, OHJIH BLinOJIHRJI coaMeCTHLie Hayq

HLie HCCJie,IJ;OBaHHR CO MHOrHMH HayqHLJMH 

.UeHTpaMH CTpaH·yqaCTHH.U. 

HHCTHTYT aKTHBHO coTpy,D;Haqan TaK)I(e 

CO MHOrHMH .D;pyrHMH HayqHLJMH opraHH3a

UHRMH CCCP, B TOM qacne c JleHHHrpa.o;

CKHM HHCTHTYTOM R,D;epHOH clJH3HKH, lfHCTH

TYTOM TeopeTaqeCKOH H 3KCnepHMeHTaJIL" 

Hoii clJH3HKH B MocKBe, HayqHo- accne.o;o

BaTeJILCKHM HHCTHTYTOM R,D;epHOH clJH3HKH 

MrY, Cl>aJaqecKHM HHCTHTyToM AH CCCP, 

MaTeMaTaqecKHM HHCTHTYTOM HMeHH CTeK

noaa B MocKBe, c pR.D;OM HHCTHTYTOB co

I03HLIX pecny6JIHK. 
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B 197 4 ro.o;y npo,D;OJI)I(aJIHCL accne.o;oaa

HHR no pereHepa.UHH HeBTpaJILHLIX KaOHOB 

Ha ycTaHOBKe "Ji.HC" COBMeCTHO C HayqHLJ

M H opraHa3aUHBMH Jionrapaa, BeHrpaa, 

r ,I(P, "lJeXOCJIOBaKHH. 16 Jia6opaTOpHH 8 
CTpaH·yqacTHH.U npBHRJIH aKTHBHOe yqaCTHe 

B accne.o;oaaHHBX npo.ueccoa MHO)I(eCTBeH

Horo po)l(,!l;eHHR qacTH.U B nHOH-HYKJIOHHLIX 

nuoH - R.o;epHLIX B3aHMo.o;eiicTBHJIX Ha .o;ayx

M eTpoaoii nponaHoBoii KaMepe OHJIH, 10 
Jia6opaTOpHH - B HCCJie,IJ;OBaHHBX B3aHM0" 

,IJ;eHCTBHH a,D;pOHOB C HYKJIOHaMB H R,D;paMH 

pH BLICOKBX 3HeprHBX Ha OCHOBe R,IJ;epHLIX 

clJoT03MYJILCHii . CoBMeCTHO c HayqHLIMH op

r aHH3a.UHRMH CCCP H "llexocnoBaKHH accne

.llOBaJIHCL B3aHMO,IJ;eHCTBHR aHTHnpOTOHOB 

C npOTOHaMH C nOMOU{LIO .D;BYXMeTpOBOH 

B O,IJ;OpO,IJ;HOH KaMepLI "JIJO,IJ;MHJia". 

bLIJIH 3aBepmeHLI COBMeCTHO C clJH3H" 

KaMa CCCP H PyMLIHHH 3KcnepHMeHTLI Ha 

y ci<opHTeJie 3Jiei<TPOHOB B EpeaaHe no ac

CJie,IJ;OBaHHIO pacceBHBB 3Jiei<TpOHOB Ha .o;eii

T OHaX, npO,!I;OJI)I(aJIHCLHCCJie,IJ;OBaHBRnOnpo

r paMMe JICHAIITI B coTpy.o;HaqecTBe c clJa-

3 HI<aMH lionrapuu, r ,I(P, MoHrOJIHH, qexo

CJIOBaKHH. YcnewHo npoao.o;HJIHCL uccne.o;o

BaHBR B3aHMO,IJ;eHCTBHB ITHOHOB C R,D;paMB 

r eJIBR-4 H reJIHR-3 COBMeCTHO C 6onrap

CKHMH, PYMLIHCKBMB H COBeTCKHMH clJHJH· 

KaMH, HCCJie.D;OBaHHR ,IJ;BOHHOH nepe3apR,IJ;· 

I<B nuoHoB - c HayqHLIMB .ueHTpaMH HPJi, 

M HP, CPP . IIpo.o;oJI)I(aJioCL Tpa.o;HUHOHHoe 

c oTpy.o;HaqecTBO c HHCTHTyTaMH HPJi, BHP, 

r ,D;P, MHP, IIHP, CPP, CCCP, "lJCCP 

B ,D;p . B pa6oTaX C ITOMOU{LIO pa,D;HOaKTHB

HLIX H30TOITOB. 

OcymecTBJIBJIHCL coaMecTHLie accne.o;o

a aHHR CITOHTaHHO ,IJ;eJIRIIUIXCR H30MepOB Ha 

UHKJIOTpOHe lfHCTHTyTa aTOMHOH clJH3HKH 

B JiyxapecTe, BCCJie,IJ;OBaHHBaJILclJa-u3Jiyqa

TeJieii TpaHcypaHOBLIX 3UeMeHTOB MeTO,!I;OM 

OpBeHTBpOBaHHLIX B,D;ep COBMeCTHO C lfHCTH

TYTOM R,D;epHOH clJB3BKH qcAH. 

B o6nacTB TeopHH 3JieMeHTapHLix qac

TB.U, aTOMHOrO R,IJ;pa B clJH3HKH TBep.o;oro 
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TeJia aKTHBHO no,IUep)I(Jf.BaJIHC.b CBJI 3H C 
ueuTpaMH TeopeTH'iecKoi ~H3HKB B Co~uu, 
liepnuue, MocKBe, liy,nanewTe, Bapw aBe, 
Ilpare, Pocceu.noNe u T.,n. 

Jla6opaTOpHH HHCTHTyTa COTpy,nHB'iaJIH 
C uay'iHbiMB UeHTpaMH CTpau·yqacTHBU B 
C03,naHBB HOBbiX yHBKaJI.bHbiX yCTaHOBOK: 
MarHBTHOrO BCKpOBOrO ClleKTpOMeTpa pe· 
JIJITBBBCTCKOH ucKpoBoi cTpu:Mepuoi Ka M·e
pbl, a TaJOKe B pa3pa60TKe HOBbiX MeTO,nHK, 
3JieKTpOHHOH annapaTypbl. Ilpo,noJDKaJIHC.b 
COBMeCTHble pa60Tbl, CBJI3aHHble C COOpy
>KeHHeM HliP- 2 u no.nroTOBKoi 3Kcnepu
MeHTOB Ha HeM, C03,naHHeM HOBOrO H30XpOH· 
HOrO lUIKJIOTpOHa TJI>KeJibiX HOHOB Y • 200 
,nJIJl HHCTHTyTa JI,nepHbiX BCCJie,noBaHHH B 
BapwaBe u T.,n. B 3THX pa6oTax yqacTBo
BaJIH MHOrHe HHCTHTYTbl CTpau • yqaCTHHU, 
uanpuMep, H.HH B BapwaBe H3rOTOBHJI oc
HOBHble 3JieKTpOHHble KaHaJibl CHCTeMbl 
ynpaBneuuJI 3au.unoi peaKTopa Hli P- 2, 
U:HC:Z,H B liy,nanewTe yqacTBOBaJI B pa3pa-
6oTKe CHCTeMbl aBTOMaTH3aUHH H3Mep eHHH 
Ha peaKTOpe, COBMeCTHO C 3THM HHCTHTy· 
TOM pa3pa60TaH npOeKT aBTOMaTH3aUHH H 
co3,naua nepBaJI oqepe,n.b cucTeMbl ynpaB
neuuJI KOJIJieKTHBHbiM yCKOpHTeJieM, yc • 
newuo npoBe,neubl coBMeCTHble pa6oTbl no 
~OpMHpOBaHHlO MarHBTHOrO llOJIJI a,nre3a· 
TOpa C 3JieKTpOTCXHH'ieCKHM HHCTHTYTOM 
B JipaTBCJiaBe H T .,n. 

B o6nacTu pa3BBTHJI ueuTpan.buoro B.bl
'iHCJIHTeJI.bHoro KOMnneKca OHJIH u ero 
MaTeMaTuqecKoro o6ecneqeuuJI npo,noiDKa
JIOC.b yKpenneuue coTpy,nuuqecTBa c uayq
HbiMH opraHB3aUHJIMH CTpau-yqaCTHBU: 
U:euTpOM Bbl'iHCJIHTeJI.bHOH TeXHHKH B liep
JIBHe, HBCTHTYTOM JI,nepHbiX HCCJie,noBaHHH 
B BapwaBe, YuuBepcuTeTOM B Kowuu e, c 
pJI,nOM COBeTCKBX HHCTHTYTOB H ,np. 

CoTpy,nuuqecTBO HucTBTyTa c uayqubi
MH opraHB3alUIJIMH CTpau·yqacTHHU HMeeT 
6on.Lwoe 3uaqeuue ,nnJI o6eux cTopou. ,D,nJI 
OH.HH ouo cnoco6cTByeT ycnewuoMy Bbl
nonueuuJO nporpaMM.bi uay'iHbiX uccne.noBa
uui, npBBJieKaeT uay'iHble H TeXBH'ieCKBe 

Ka,npbl, ,naeT B03MO>KHOCT.b HCllOJI.b30BaT.b 
uayquo-TexuuqecKue .nocTB>KeHHJI uawux 
CTpaH. 

C ,npyroi CTOpOHbl, yqacTHC cneUHaJIHC
TOB CTpau·yqacTHHU B pa6oTax HncTBTyTa, 
no,nrOTOBKa Bay'iBO·TeXHH'ieCKHX Ka,npOBB 
Jia6opaTOpHJIX, B.blllOJIHeBHe COBMeCTHbiX 
uay'IBbiX u MeTo,nuqecKHX pa6oT, o6Meu 
Oll.biTOM OKa3biBalOT 60JI.bWOe BJIHJIHHe Ba 
pa3BBTHe JI,nepBOH ~H3HKH, ~B3BKH 3JieMeB • 
TapBbiX 'iaCTHU H JI,nepBOH TeXHHKH B CTpa
uax- yqacTuuuax. OH.HH BblllOJIHJieT pOJI.b 
Be,n~ero ueuTpa co,npy>KeCTBa couuaJIHc
TH'iecKHx CTpaH B 3TOH 06JiaCTH uayKH, CO· 
,neiCTByeT COUHaJIHCTH'ieCKOH HHTerpalUIH, 
TeM CaM.biM BblnOJIHJIJI 3a,na•IH, llOCTaBJieB· 
H.ble nepe,n HHCTHTYTOM npaBHTeJI.bCTBaMH 
cTpau-yqacTuuu u YcTaBOM OHJIH. 

HayqHbie KOMaH.ll.HPOBKH 

B CBJI3H c coTpy,nuuqecTBOM, o6MeHOM 
onbiTOM, llOJiy'ieBHeM KOHCYJI.bTaUHH B 1974 
ro.ny B OHJIH no6biBaJIO 896 cnelUiaJIHCTOB 
CTpau-yqaCTBHU. 3TO MaKCHMaJI.bHOe 'iHCJIO 
cnelUiaJIHCTOB, npunJIToe HucTHTYTOM no 
cpaBueuuJO c ,npyrHMH ro,naMH. KpoMe Toro, 
OH.HH npHBJIJI H3 cTpau·yqacTHHU 206 
cnelUiaJIHCTOB, He C'iHTaJI COBeTCKHX, ,nJIJI 
yqacTHJI B uay'iublx u uayquo-oprauu3a
uuouublx coBe~nanuJix. TaKHM o6pa30M, B 
Te'ieuue ro.na B OHJIH npue3>KaJIH 1102 
cnelUiaJIHcTa CTpau·yqacTBHU. 

3a ro.n OHJIH uanpaBHJI B cTpaubl
yqacTBBUbl 426 CBOHX COTpy,nBHKOB C UeJI.bJO 
yqaCTHJI B COBMeCTB.biX pa6oTaX,06MeHa 
OnbiTOM, 'iTeBHJI JieKUHB,,nJIJI yqaCTHJI B Hayq· 
BbiX KOB~epeHUHJIX, COBeJUaHHJIX, WKOJiaX B 
peweuuJI ,npyrux 3a,naq. 

C ueJI.biO yKpenneuuJI u pacwupeuuJI co
Tpy,nuuqecTBa ,nupeKUHJI OHJIH npu.naeT 
60JI.bWOe 3Ba'ieHHe nanpaBJieHHIO B CTpaubl· 
yqacTHHUbl Be,n~x yqeu.blx HucTHTyTa: 
,nupeKTOpOB Jia6opa TOpHi, HX 3aMeCTHTe • 
neB:, uaqaJI.bBHKOB OT,nenoB. B 1974 ro,ny 
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B CTpauw·yqaCTHHUW BYe3~anH aKaAeMHK 
H.H.Boromo6ou u MouroJIBro, npo-
4leccop ll.ffiuMaHe - u PyMWHHIO, aKaAeMHK 
K.Jiauuyc - u Ilom.wy, npo4leccop )J;.H.Bn o
xuuueu - u PyMWHHIO H Bonrapuro, aKaAe
MHK r .H.4lJiepoB B r )J;P, npo4lecc op 
JI.H.JianHAYC - u l{exocnouaxuro, npo4lecc op 
A.A. T JinKHH - u Beurpuro, npo4leccop H.3ua
pa - B r )J;P, AOKTOP H.H.Ce:MeHIOWKHH :. 
B )J;PB, AOKTOp 3.HouaK - B IIom.wy H 
Beurpuro. 

HayqHbie coseJnaHHB OJ1ID1 

HucTHTYT npoBOAHT 3HaquTeJILHoe que
JIO Hayquyx H Hayquo- opraHH3aUHOHHYX 
COBemaHHB, KOTOpWe JIBJIJIIOTCJI 3414leKTHB· 
uoi 4lopMoi Me~yuapOAHoro COTPYAHHqe
CTBa. 0HH AaiOT B03MO~HOCTb yqeHYM 06· 
MeuuuaTLCJI caMoi nocneAUei uayquoi uu-
4lopMauuei, HaMeqaTL uau6onee nepcnex
THBHYe HanpaBJieHHJI HCCJieAOBaHHB. 

B 1974 rOAY OHJIH npouen4 CHMno3uy
Ma H CeMHHapa no aKTYaJILHYM HayqHYM 
npo6neMaM, 2 wxonw, 11 pa6oqux H 21 
uayquo-opraHH3auuouuoe couemauue.Hau-
6onee xpynuwe MeponpHJITHJI 1974 r oAa: 

Il Me~yuapoAUa.ll wxona no ueiTpOHHoi 
4lH3HKe u AnywTe u anpene; 

III Me~yuapoAHaJI wxona no ucnonL3o
BaHHIO 3BM B JIAepHYX HCCJieAOBaHHJIX B 
TawxeHTe B ceHTJI6pe; 

IV Me~yuapOAHYB CHMn03HYM no cl>u-
3HKe BWCOKHX 3HeprHB H 3JieMeHTapHYX 
qacTHU u Bapue u ceHTJI6pe; 

Me~yuapoAHOe couemaHHe no MeTOAaM 
HCCJieAOBaHHJI KOJIJieKTHBHYX B036y~eH· 

HWX .IIAep B )J;y6He B OKTJI6pe. 

Pa6oque couemaHHJI npoueAeHw no oT
AeJILHYM, uau6onee axTyaJILHYM npo6n e
MaM COTPYAHHqecTBa, 60JibWBHCTBO H3 HHX 
'COCTOJIJIOCb B )J;y6He. 
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Y qacTHe OJ1HJ1 a HayqHbiX cose~aHH»x 

ApyrHx ~H3HqecKHx QeHTpos 

B 1974 rOAY OHJIH npHHJIJI yqacTue 
B 60 Me~yHapOAHbiX H HaUHOHaJibHWX KOH-
4lepeHUHJ1X, CHMn03HyMaX,CeMHHapax,WKO· 
nax, npoueAeHHwx u cTpauax-yqacTHHUax: 
CCCP' BonrapHH, r )J;P' BeurpHH, IIOJibWe, 
PyMWHHH, l{exocnouaxuu. B ux qucne: 

Bcecoro3Hoe couemauue no JIAepuoi 
cnexTpocxonuu H CTPYKType aTOMHoro 
.IIApa u XapLxoue, CCCP; 

3HMHJIJI wxona no TeopeTuqecxoi c1Ju-
3HKe u Kapnaqe, IIonLwa; 

HaUHOHaJibHa.ll KOH4lepeHUH.Il MOJIOAWX 
4IH3HKOB B Coc1Juu, Bonrapu11; 

Me~yHapOAHWB CHMn03HYM no AHHa
MHKe MHO~eCTBeHHOrO po~eHH.Il qaCTHU 
B Jleinuure, r,D;P; 

Me~yuapOAUWH CHMn03HYM no HOBei
WBM AOCTH~eHHJIM B 4IH3HKC 3JieMeHTapHYX 
qacTHU u BanaTouc1JropeAe, BeurpuJI; 

Me~yHapoAUaJI wxona no .IIAepuoi 4lu-
3HKe u IIpeAeane/PyMWHHJI/, H Apyrue. 

KpoMe Toro, OHJIH uanpauun 67 co
TPYAHHKOB AJIJI yqacTHJI B 24 KOHc1JepeHUH.IIX 
B CTpaHax·yqacTHHUaX HHCTHTyTa, B TOM 
qacJie Ha Me~yHapOAHYIO KOHc1JepeHUHIO 
DO peaKUHJIM Me~y CJIO~WMH JIApaMH 
B HawBHJIJie /CWA/, Me~yHapOAHYIO KOH-
4lepeHUHIO no c1JH3HKe BWCOKHX 3HeprHB B 
JloHAOHe I AurJIBJI/, Me~yuapoAHWi CHM
nOJHYM no cneKTpOCKOnHH raMMa- Jiyqej 
npu 3axuaTe ueiTpouou B IIeTTeHe /HHAep
JiaHAW/ H Apyrue. 

)J;upexuuJI OHJIH cTpeMHTCJI K TOMY, 
qyo6y yqacTHe yqeHYX HHCTHTyTa B KOH· 
4lepeuuuJix u couemauuJix 6wno none3Ho 
AJIJI AaJILHeiwero pa3BHTHJI HayqHbiX H Me
TOAHqecxux pa6oT u OHJIH. 

CoTpyAHHqecTBO H CB5I3H 
C HayqHbiMH QeHTpaMH CTpaH-HeyqaCTHHQ 

OHJIH npoAo~an couMeCTHYe uayq
uwe HCCJieAOBaHHJI C HeKOTOpYMH HayqHYMH 

• 
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UeHTpaMH CTpaH, He JIBnJIIOJUHXCJI y'laCT
HHUaMH OH.HH. 

B Te'leHHe HecKonLKHX neT Ha CHHxpo
UHKnoTpoHe OH.HH cosMeCTHO c HTanLJIH
CKHMH 4JH3HKaMH H3 «<>H3H'IeCKOrO HHCTHTyTa 
TypHHCKoro yHHsepcaTeTa se~yTCJI accne
~oBaHHJI ynpyroro pacceJIHHJI DHOHOB Ha 
renHH- 4 H renHH- 3 C DOMOIULIO CTpHMepHOH 
KaMepw swcoKoro ~asneHHJI. 0Kono 30~ 
scero 3KcnepHMeHTanLHoro MaTepaana o6-
pa6aTwsaeTcJI B HTanHH, HMeeTCJI pJI~ co
BMecTHLIX ny6nHKaUHii. 

C DOMOIULIO MarHHTHOrO HCKpOBOrO 
cneKTpoMeTpa OH.HH Ha'laTw B Hci>B3 ac
cne~osaHHJI ~H4JpaKUHOHHoi ~ccouaUHH 
Me 30HOB Ha JI~pax B coTpy~HH'IeCTBe c HH
CTHTYTOM 4JH3HK~ ManaHcKoroyHHBepcHTe
Ta H I..(EPHoM. B 3THX pa6oTax y'laCTBYIOT 
TaK)I(e 4Ja3HKH H3 yHHBepcHTeTa B XenL
CHHKH /«<>HHnJIH~HJI/ H yqeHLie H3 HHCTHTyTa 
4JH3HKH B lionOHLe /HTanHJI/. 

CosMeCTHwe accne~osaHHJI c IleH~a6-
CKHM YHHBepCHTeTOM /HH~JI/ DpOBO~HnHCL 
Ha OCHOBe CHHMKOB C ~BYXMeTpOBOH npo
DaHOBOB KaMepw, c XenLCHHKCKHM yHHBep
CHTeTOM - Ha OCHOBe CHHMKOB C BO~o
pO~HOH KaMepw "JIIO~MHna". C DOMOIULIO 
4JoT03MynLCHOHHOR MeTO~HKH BLIDOnHJinHCL 
cosMeCTHLie accne~osaHHJI c KaapcKHM 
yHHBepcHTeToM I APE/ H HHCTHTYTOM 4Ja-
3HKH B reHye /HTanHJI/. Hccne~OBaHHJI 
yrnOBLIX 3aBHCHMOCTeii H3ny'leHHB OT OpH
eHTHpOBaHHLIX JI~ep OCYJUeCTBnJinHCL COB
MeCTHO c CacceKcCKHM yaasepcaTeToM 
/AHrnHJI/. 

Ha ycKOPHTene HauoaanLHoii ycKopa
TenLHOB na6opaTOpHH B liaTaBHH npo~on
)l(anHCL COBMeCTHLie HCCne~OBaHHJI ynpy
roro npoToH- ~eiiTpoaaoro pacceJIHHJI Ha 
:wanwe yrnw B HHTepsane 3ftepraii OT 10~o 

40 0 F3B C DOMOIULIO CTpyiiHOB ~eiiTepHe
BOB MHWeHH. 3KCDepHMeHTLI DO HCCne~o
BaHHJIM MeXaHH3Ma B3aHMO~eHCTBHB TJI)I(e
n w x HOHOB c JI~paMH 6wnH npose~eHw Ha 
y cKopHTene T JI)I(enwx HOHOB OH.HH cosMe
CTHO C rpynnoii y'leHLIX H3 HHCTHTyTa 
Jl~epHOB 4JH3HKH B 0pC3 C DOMOIULIO 4JpaH
UY3CKOrO Macc-cenapaTopa. 

CosMeCTHwe TeopeTH'IeCKHe accne-
~OBaHHJI BLIDOnHJinHCL c HHCTIJTYTOM HHnL
ca liopa I .D;aHHJI/, HHCTHTYTOM JI~epHwx 
accne~osaHHii B CaKne /«<>paHUHJI/, HH
CTHTYTOM JI~epHOB 4JH3HKH B 3arpe6e /IOro
cn aBHJI/ H ~p. 

B 1974 ro~y OH.HH aanpasan B CBJI3H 
c coTpy~HH'IeCTBOM H no nporpaMMe o6Me
Ha 47 coTpy~HHKOB s aay'IHwe ueHTpw 
A BCTPHH, .D;aHHH, HH~HH, HTanHH, cmA, 
«<>HHnJIH~HH, «<>paHUHH, ci>Pr, illBeiiuapHH, 
IOr ocnaBHH. B ,D;y6Hy npHe3)1(anH 164 cne-
UHanHCTa H3 ,lJ;aHHH, HTanHH, cmA, 
ci>HHnJIH~HH, «<>paHJ.lHH, ci>Pr, I..J.EPHa, 
IOr ocnaBHH H ~pyrax cTpaH. B na6opaTo
PHJIX HHCTHTyTa pa60TanH 8 CTHDeH~Ha

TOB H3 Apa6cKoii Pecny6nHKH BruneT, HH
~H , AscTpHH, lienLrHH. 

3KcKypcMM B OHHH 

)J;nJI 03HaKOMneHHJI C HCTOpHeii 06~e-
. ~HeHHOrO HHCTHTyTa, ~eJITenLHOCTLIO ero 
na6 opaTOpHB H 3KCDepHMeHTanLHLIMH yc
TaHOBKaMH B Te'leHHe ro~a DpHHJITO 46 
rpy nn 3KCKypcaHTOB /935 'lenoBeK/, H3 HHX 
35 rpynn /786 'lenoseK/ - H3 cTpaH'"y'lacT
HHU, 11 rpynn /149 'lenoseK/ - H3 ~pyrax 
CTpaH. 

~ 
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6. KonH'It 
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7. KonH'I 
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JIX 

2. IV Mell 
3HKe B 
'laCTHI 
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CllPABKA 

o pa3BHTHH M~apo~oro COTPYAHHqecTBa H CBX3eH 

06'beAHH8HHOrO HHCTHTyTa HA8pHbiX HCCJI8AOBaHHH 

3a nepHOA 1969-1974 rr. 

1969 1970 1971 1972 1973 1974 

1. KonuqecTao coawecTHWX pa6oT 235 250 270 285 290 290 
2. Konu'leCTBO xowau~upoaox cnei.tHanuc-

TOB H3 CTpaH-y'laCTHHI.t B ,l{y6uy / 6e3 
COBeU.taHHB/ 352 446 543 503 682 896 

3. KonuqecTBO KO.MaH~HpOBOK cnei.tHaJIHc-
TOB OHJIH B CTpauw-yqacTHHI.tW 350 287 397 431 417 426 

4. KonuqecTao H8Y'IHWX, .MeTO~H'IeCKHX 

H H8Y'IHO- OpraHH38I.tHOHHhiX COBeU.taHHB 29 28 27 29 39 38 
5. KonuqecTBO KO.MaH~HpOBOK Ha we~y-

uapo~HLie KOHcl>epeHI.tHH H B uayquwe 
I.teHTpLI CTpaH-Hey'laCTHHI.t 147 166 139 132 • 140 112 

6. KonuqecTBO npue3~0B cnei.tHanucTOB H3 
CTpaH-Hey'laCTHHI.t 87 176 225 226 157 206 

7. Konu'leCTBO CTHneu~aToB OHJIH 6 8 19 15 17 8 

llEPE'IEHh 

HayqHbiX COBeiQaHHH, npOB8A8HHbiX 06b8AHH8HHbiM HHCTHTYTOM 

TewaTHKa coaeU.taHHii 

2 

HA8pHbiX HCCJI8AOBaHHH B 197 4 rocy 

BpeMJI 
npoBe.LleHHJI 

3 

MecTo KonH'IeCTBO 
npoBe.LleHHJI Y'I8CTHHKOB 

4 5 

I. CuMno3UYMI>I u ceMuHapba 

1. Me~yuapo~wii ceMHHap no cunLHWM 
B38HMO.LleBCTBHJIM npH HH3KHX 3HeprH
JIX 

2. IV Me~yuapo.LlHwii cuwno3HYM no c~>u -

3HKe BhiCOKHX 3HeprHB H 3neMeHT8pHWX 
'18CTHI.t 

22- 26 HIOnJI HpKyTCK, CCCP 54 

21-28 ceHT.116pJI Bapua, HPli 123 
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2 
3. Me~yuapo.AHoe coseutaHBe no MeTo

~aM BCCne~OBaHBJI KOnneKTBBHWX B03 • 
6y~eHHH Jl~ep 

4. Me~yuapo.AHaJI WJCona-ceMHHap Mono
~wx yqeuwx no axTyanLHWM sonpocaM 
cliH3HKH 3neMeHTapHWX 'laCTH:Q 

3 4 

8 • 11 OKT Jl6pJI ,l:(y6Ha 

10-20 OKTJI6pJI CO'IH, CCCP, 

II .Pa6o'lue coae111aHUJ1 

5. Coseutauae no pa6oTaM, CBJI3aHHWM 
C HCCne~OBaHHJIMH B3aHMO~eBCTBHB a -
'laCTH:Q H 77-·Me30HOB C Jl~paMH 

6. Coseutauae no 3KcnepaMeHTaM c ueiiT
panLHWMH xaouaMH ua ycTauosxe BHC 

7. Coseutauae no accne~OBaHHIO ueynpy
rax B3aHMO~eBCTBHH C HMnynLCOM 
40 F3B/c Ha 2 M nponaHOBOB KaMepe 

8. Coseutauae no ycTauosxe PHCK 

9. Coseutauae no nonynpoBO.AHHKOBWM 
~eTeKTOpaM 

10. CoseutaHHe no o6pa60TKe CHHMKOB C 
KaMepw "JIIO~Mana" 

11. Coseutauae no accne~osaHHIO ueynpy
rax B3aHMO~eBCTBHH C HMnynLCOM 
40 F3B/cua~syxMeTposoinponauosoii 
KaMepe 

12. Coseutauae no MO~ynLHoi cacTeMe npo
rpaMM o6pa60TKH 3KCnepHMeHTanLHWX 
~aHHWX 

13. Coseutauae 
MeTO~HKe 

no clloT03MynLCHOHHOH 

14. Coseutauae no accne~osaHHIO npo:Qec
COB ~HcllpaK:QHOHHOH ~HCCO:QHa:QHH Ha 
MHC 

: 
15. Coseutauae no ycTauosxe PHCK 

12-15 MapTa 

2 1-23 MaJI 

28-30 MaJI 

18 • 21 HIOHJI 

25-27 HIOHJI 

):(y6ua 

):(y6ua 

):(y6ua 

,l:(y6ua 

,l:(y6ua 

1-10 ceHTJI6pJI Ilpara, qccP 

15-19 ceHTJI6pJI Bapua, HPB 

15-18 OKTJI6pJI ,l:(y6Ha 

22 • 25 OKT Jl6pJI ,l:(y6Ha 

23 • 25 OKT Jl6pJI ,l:(y6Ha 

12-15 HOJI6pJI ):(y6ua 

5 

75 

102 

15 

25 

38 

43 

65 

19 

41 

78 

30 

41 

38 

16. II WKOJ 

17. III Wxc 
3BM E 

18. Cecca 

19. Cecca 
BWCOK 

20. Cecca 
KHX 31 

21. Cecca 
CKOH 4 

22. Coseu 
uauco: 

23. Coseu 

24. Coseu 

25. Coseu 
MHTe1 

26. Coser 
3Kcne 

21. Coset 
Jl~pa 

28. Cose1 
)l(enw 

29. Coset 
cliH3Hii 
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15 
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41 

78 
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1/J .HIKOAbl 

16. II lliKona no Heii:TpoHHO:ii fllu3HKe OHJIH 

17. III lliKona no sonpocaw ucnoJIL30BalfHJI 
3BM B Jl,nepHLIX HCCJie,nOBaHHJIX 
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3 4 5 

2- 19 anpen.11 AJiywTa, CCCP 174 

18-30 ceHTJI6pJI TaiUKeHT ,CCCP 262 

IV. Hay'IHo- opzaHu3ai4UOHHble coaeU~aHUJI 

18. Ceccuu Y'leHoro coseTa OHJIH 

19. Ceccuu Y'leHoro coseTa no fllu3HKe 
BLICOKHX 3Hepruii OHJIH 

20. Ceccuu Y'leuoro coseTa no fllu3HKe HH3-
KHX 3Hepruii OHJIH 

21. CeccHJI Y'leuoro coseT a no TeopeTH'Ie
cKoii fllu3HKe OHJIH 

22. Cose~aHHe KoHTponLuoii KOMHCCHH f!>u
Haucosoro KOMHTeTa OHJIH 

23. Cose~aHH& cl»uHaucosoro KOMHTeTa 

24. Cose~aHHJI KawepHoro KOMHTeTa 

25. Cose~aHHJI cl»oT03MYJILCHOHHoro Ko-
MHTeTa 

26. Cose~aHHJI KowuTeTa no 3JieKTPOHHbiM 
3KCnepHMeHTaM 

27. Cose~aHHJI KoMHTeTa no cTpyKType 
Jl,npa 

28 . Cose~aHHJI KowuTeTa no fllu3HKe TJI
>Kenwx HOHOB 

29. Cose~aHHJI KowuTeTa no HeiiTpOHHoii 
fllu3HKe OHJIH 

15-18 JIHBapJI 
29-31 wa.11 

28 wa.11 
26-28 HOJI6pJI 

28 wa.11 
19-21 HOJI6pJI 

)J;y6ua 
)J;y6ua 

)J;y6ua 
)J;y6ua 

)J;y6Ha 
)J;y611a 

10-12 ,neKa6pJI )J;y6ua 

21-23 wa.11 

12-14 HOJI6pJI 

16-18 anpen.11 
29-31 OKT.116pJI 
16-18 anpeJIJI 
29- 31 OKT .116p.11 

16-18 anpen.11 
29- 31 OKT .116p.11 

23-25 anpen.11 
22- 24 OKT .116p.11 

23- 25 anpen.11 
29-31 OKTJ16p.11 

23- 25 anpen.11 
22- 24 OKT .116p.11 

)J;y6ua 

)J;y6ua 

)J;y6ua: 
)J;y6ua 
)J;y6Ha 
)J;y6Ha 

)J;y6Ha 
)J;y6ua 

)J;y6ua 
)J;y6Ha 

)J;y6Ha 
)J;y6Ha 

)J;y6ua 
)J;y6Ha 

59 
60 

30 
30 

30 
30 

25 

20 

20 

30 
30 
25 
25 

25 
25 

25 
25 

25 
25 

25 
25 
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nEPE'IEHh 
Me)K~yHapO,[(HbiX M H~OHa.llbHbiX KOfi$epeHUM~, 

CMMn03JiYMOB, ceMMHapOB, COB~aHM~ M IUKOJI, 

B KOTOJ:hiX npMHMMa.IIM yqacTMe cneUMaJIMC'lbl 06be~MHeHHOrO MHCTMTYTa 

ll,ll;epltiX MCCJie~OBaHM~ B 197 4 ro~ 

H2H2 
llll 

HaHMeHosaHHe 

2 

MeeTo 
npose.neHHR 

3 

A. B c•paHax- y'Ulc•Huflax HHc•u•y•a 

1. CeMHHap no HeynpyrHM B3aHMO.AeieT- liaKypHaHH, CCCP 
BHRM npH BJ¥eOKHX 3HeprHJIX 

2. BeeeHHJIR UIKona no peaKTOPHOB 4JH3HKe ray eeHr' r .D;P 

3. XXIV Beeeoi03Hoe eose~aHHe no R.IJ:ep-
Hoi eneKTpoeKonHH H eTpyKType aToM- XapLKOB, CCCP 
Horo R.ZJ;pa 

4. XII 3HMHJIJI UIKona no eTpyKType aTOMHo-
ro R.ZJ;pa 3aKonaHe, ITHP 

5. Hay'IHLii CoseT no 4JH3HKe sweoKHX 
3HeprHii: OJifl> AH CCCP MoeKsa, CCCP 

6. 3HMHjfjf WKOna no TeopeTH\feeKOB 4JH3H
Ke 

7. Jleinu:HreKaJI "PMapKa 

8. IV Beeeoro3Hoe eose~aHHe no MeTo.ZJ;aM 
MOHTe-Kapno B BLI'IHenHTenLHOB Ma-

Kapna'l, ITHP 

Jleii:nu;Hr, r .D;P 

TeMaTHKe H MeTO.IJ:H'IeeKoi 4JH3HKe Hos oeH6HpeK, CCCP 

9. 3HMHJijf UIKOna no R,AepHOB 4JH3HKe H 4JH-
3HKe Tsep.noro Tena 

10. I CHMn03HYM EsponeiU;Koro o6~eeTsa 
MaTeMaTH'IeeKOB 4JH3Hi'H 

f!>an KeH6epr, r ,IJ;P 

Bapwasa, IIHP 

BpeMR 
npose.neHHR 

4 

25 JIHBapJI-
5 4Jespan11 

25 RHBapR-
15 4JespanJI 

29 JIHBapJI-
1 4Jespan11 

3-17 4Jespan11 

11-14 4Jespan" 

18 4Jespan"-
4 MapTa 

9-18 MapTa 

12-14 MapTa 

14-24 MapTa 

24 MapTa-
1 anpen" 

11. Pa6o'l 

12. Me)I(,A: 
BLieOK 

13. BeeeH 

14. II Ha 
,ZJ;LIX 4J1 

15. CHMnO 
Me Tan: 

16. JV KoH 

17. CeMHH 
poMeT) 

18. IIOnHTI 

19. Pa6o'lt 
nRTHBB 
e eHHLJ 

20. 3aee,Aa 
r,n;P 

21. 3aee.na 
r,n;P 

22. II Bee 
HLIM yc 

23. IV Bee 
B3aHMO, 
e MOHO: 

24. Me)I(,Ay 
MHKe II 

THU: 

25. KoH4Jep 
Y'IHLIX 
MeHeHH 
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1eMJ1 
'Be.IleHHJI 

4 

apJI
panJI 

apJI
panJI 

apJI· 
paJIJI 

cllespaJIJI 

cllespaJIJI 

panJI· 
ITa 

MapTa 

MapTa 

MapTa 
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2 

11. Pa6o'lee cosemause H~B3 AH r ,n;P 

12. Me:>t<,nyuapo,IlHhli ceMHHap no clls3HKe 
BhiCOKHX 3HeprHH 

13. BeceHHJIJI mKoJia no pa,IlHOXHMHH 

14. I I Hai{HOHaJILHaJI ·KoucllepeHI{HJI Mono 
.IlhiX cllH3HKOB 

15. CHMD03HYM no 3JieKTPOHHoi CTPYKTyp e 
MeTaJIJIOB 

16. rv KoucllepeHI{HJI MOJIO,IlhiX y'leHhiX 

17. CeMHHap no npH3MeHHhiM 6eTa-cneKT
poMeTpaM H HX npHMeHeHHIO 

18. IIoJIHTHK0-3KOHOMH'IeCKHi ceMHHap 

19. Pa6oqee cosemause no Teopss uepe 
JIJITHBHCTCKHX CHCTeM MHOrHX 'laCTHI{ 
C CHJibHhiM B3aHMO,IleHCTBHeM 

20. 3ace,IlaHHe 4lH3H'IecKoro o6mecTBa 
r,n;P 

21. 3ace,IlaHHe XHMH'IecKoro o6mecTs a 
r,n;P 

22. II Bcecoi03Hoe cosemause no JIHHeii 
HhiM YCKOpHTeJIJIM 

23. IV Bcecoi03Hoe cosemause no cllH3HKe 
B3aHMO,IleHCTBHJI 3apJI:>KeHHhiX 'laCTHI{ 
C MOHOKpHCTaJIJiaMH 

24. Me:>t<,nyHapo,IlHhli CHMno3HyM no ,IlHHa 
MHKe MHO:>KeCTBeHHOrO pO)I(,IleHHJI 'laC-

145 

3 4 

Apeucxon, r ,ll;P 1-6 anpeJIJI 

Mo,Ilpa- rapMousa, qccp 2-10 anpenJI 

PocceH.IlOPcll, r ,ll;P 

CocllHJI, HPE 

rayccsr, r ,n;p 

Kses, CCCP 

BHJibHIOC, CCCP 

3aKonaue, IIHP 

Kses, CCCP 

Eepnsu, r ,n;P 

,ll;pe3,IleH, r ,ll;P 

XapbKOB, CCCP 

MocKsa, CCCP 

4-27 anpeJIJI 

8-19 anpeJIJI 

22 anpeJIJI -
2 MaJI 

23-25 anpenJI 

25-26 anpeJIJI 

• 26-30 anpeJIJI 

14-16 MaJI 

15-20 MaJI 

28 MaJI· 
7 HIOHJI 

28-31 MaJI 

3-5 HIOHJI 

THI{ Jleini{Hr, r ,ll;P 4·10 HIOHJI 

25. KoucllepeHI{HJI no aBTOMaTH3ai{HH ua 
Y'IHhiX HCCJie,IlOBaHHH Ha OCHOBe npH-
MeHeHHJI 3BM Hosocs6spcK, CCCP 10- 12 HIOHJI 
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26. Pa6o'lee coaew:aHHe no pa3pa6oTxe 

HOHHhiX HCTO'IHHKOB PocceH,nopcil, r ,ll;P 

27. MelK,nyHapo,nHhiH CHMn03HYM no HOBeii
WBM ,nOCTIDKeHHJIM B lbH3HKe 3JieMeH-
Tapawx qacTH.U .Iiana TOH!PIOpe.n, BHP 

28. XIV MelK,nyHapo,nHaJI neTHJIJI wxona no 
TeopeTH'Iecxoii lba3HKe Kpaxoa, TIHP 

29. CHMno3HYM no aHTHHyxnoH-HYKJIOHHhiM 
B3aHMO,neiiCTBHJIM JIH6JIH,ue, qccp 

30. CeMHHap n o ranoTe3aM KBapKOB H 
napTOHOB 

31. CeMHHap no H3y'leHHIO CTPYKTypw 
noaepxaocTH JI,nep MeTo,naMH !PH3HKH 
BhiCOKHX 3HeprHii 

Mocxaa, CCCP 

JleHHHrpa.n, CCCP 

32. I'V TionLcxaJI xoHibepea,uHJI no aHana- B apwaaa, TIHP 
TH'IeCKOH XHMHH 

33. JleTHJIJI wxona no TeopeTH'Iecxoii !PH3H- .li y ,nanewT, BHP 
xe 

34. MelK,nyHapo,nawii ceMHHap no ycxope
HHIO 'laCTH.U H JI,nepHhiM peaK,UHJIM B 
KOCMOCe 

35. CeMHHap no HeiiTpoHo.nelbH.UHTHhiM H3o
TonaM 

36. MelK,nyHapo,nawii CHMn03HYM no peax
.UHJIM, Bhi3BaHHhiM HeiiTpOHaMH 

37. MelK,nyHapo,nHwii KOHrpecc no !Po To-

JleHHHrpa.n, CCCP 

Mocxaa, CCCP 

C MoneHa.uw, qccp 

rpalbH'IeCKHM HayKaM ,ll;p e3,neH, r ,ll;P 

38. MelK,nyHapo,nuaJI ne...fiJIJI wxona no JI,nep-
uoii lbH3HKe MaxonaiiKH, TIHP 

4 

11 - 15 HIOHJI 

11 - 1 9 HIOHJI 

15-28 HIOHJI 

24- 29 HIOHJI 

25-27 HIOHJI 

2-5 HIOJIJI 

25 aarycTa-
1 ceHTJI6pJI 

25 aarycTa-
1 CeHTJI6pJI 

26-30 aarycTa 

26-30 aarycTa 

1-7 ceHTJI6pJI 

1-10 ceHTJI6pJI 

1-16 CeHTJI6pJI 

39. MelK.n; 
3HKe 

40. MelK.n: 
peHHIO 

41. Koulbe 
a ee n 

42. Bceco 
CKOM) 
nonJI 
'laCTH 

43. 3ace.n 
r,n;P 

44. I'V Ko 

45. III B 
TPOHH 

46.XVIIIB 
HH3KI 

47. lace; 
CTaH; 
/3C( 

48. CHMI 
Ta,UHJ 

49. VIII I 
6neM 
T0311 

50. Me:>K 
,naM 

51. CHMl 
qacT 



4 

15 BlOH.II 

l9 HIOH.II 

~8 BlOH.II 

9 HIOH.II 

7 HIOH.II 

HIOJI.II 

!trycTa
:lHT.116p.H 

:~rycTa

!HT.116p.H 

:o aBrycTa 

.o aBrycTa 

7 CCHT.116p.11 

0 CCHT.116p.11 

6 CCHT.116p.11 

2 
39. Me~yuapo,D.Ha.ll wKona no .H.D.epuoii 4Ju-

3HKC 

40. Me~yuapo.IJ.HLIH CHMnOJHYM no BHe,IJ.-
peHHIO HOHOB B nonynpOBO,IJ.HHKH 

41. Kou4JepeH~H.II no 3JICKTpOHHOH OnTHKC 
H ee npHMCHCHHIO 

42. BcecoiOJHa.ll WKona no aKCHOMaTHtfe-
CKOMY no,IJ.XO.D.Y B KBaHTOBOH TC OpHH 
non.11 H BLICWBM CHMMCTpH.IIM B TC OpHH 
tfaCTH~ 

43. 3ace,IJ.aHHe XHMHtfCCKoro o6mec TBa 
rJJ.P 

44. rv Kou4JepeH~H.II no TOHKHM nneHKaM 

45. I I I BcecoiOJHa.ll WKona no 4JHJHKe 3n eK
TpOHHLIX H aTOMHbiX CTOJIKHOBCHHH 

46.XVIIIBceCOI03HOe COBCIUaHHe no 4JH 3HKe 
HH3KHX TCMnepaTyp 

47. 3ace,IJ.aHHe KoMHTeTa eBpOnCHCKHX 
CTaH,D.apTOB no .II,D.epHOH 3JICKTpOHHKe 

3 

Ilpe,D.ean, CPP 

JII06JIHH, IIHP 

XapbKOB, CCCP 

Y)l(ropo.IJ., CCCP 

rpeiiBcBanL.D., r )J.P 

JipaTHCJiaBa, liCCP 

Pura, CCCP 

KueB, CCCP 

/3COHE/ BapwaBa, llHP 

48. CHMnoJHYM C3B no onLITY 3Kcnnya- Ilpe,D.ean, CPP 
Ta~HH HCCJIC,IJ.OBaTCJibCKHX peaKT pOB 

49. VIII BcecoroJHaJI KoH4JepeH~HJI no po-
6neMaM HCCJIC,IJ.OBaHH.II CBOHCTB ce r He
T03JICKTpHKOB 

50. Me~yHapO,D.HbiH CHMnOJHYM no MCTo
,IJ.aM OnTHMH3a~HH 

51. CHMnOJHYM no Teopuu 3JICMCHTapHhiX 
qacTH~ 

Y)l(ropo.IJ., CCCP 

BapHa, HPJi 

K10JiyHrc6opH, r )J.P 

. 
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4 

3-I7 CCHT.116p.11 

7 -I6 CCHT.116p.11 

I0-I4 CCHT.116p.11 

II-I7 CCHT.116p.11 

11 - 2I CCHT .116p.11 

I2- 20 CCHT.116p.ll 

I2- 23 CCHTB:6pJI 

I6- 20 CCHT .116pJ1 

I7- 22 CCHT Jl6pJI 

30 CCHTJI6pg-
7 OKT.116p.11 

I -4 OKT J16p.11 

7-I2 OKTJI6pJI 

I3-26 OKTJI6pJI 
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2 

52. I I EsponeiicKa.a: KoHcllepeHna.a: no KOH
,D;eHcaposaHHWM cpe,D;a:w: 

53. II BcecoJOJHa.a: KOHcllepeHna.a: no :w:acc
cneKTpo:w:eTpa:w: 

54. KoHcllepeHna.a: no npo6ne:w:a:w: cllaJBKB 
B TeXHBKB BWCOKOrO BaKyy:w:a 

55. V BcecoiOJHWi ca:w:no3ay:w: no 'IBcneH
HWM MeTO,D;aM pemeHB.II Ja,D;a'l 3neKT· 

3 

.6y;J;anemT, BHP 

lleHBHrpa.D;, CCCP 

lleHBHrpa,D;, CCCP 

poaHoi onTBKB M ocKsa, CCCP 

56. Me)I()J;yHapO;J;Ha.ll KOHcllepeHUB.II no KBaH· 
TOBWM KpBCTannaM 

57. IV BcecoJOsHoe cosemaHae no ycKopa
Ten.a::w: 3apJI)I(eHHWX 'laCTJIU 

T 6anaca, CCCP 

MocKsa, CCCP 

58. OceHH.II.II WKona no HeiTpOHHOB cllBJBKe P occeH,D;ON, r ,D;P 

59. CoseiQaHBe npe,D;CTaBBTenei cTpaa C3B 
no .II,D;epHWM ,D;aHHWM 

60. 3ace,D;aHBe Ko:w:accaa C3Ba no aTOM
Hoi 3HeprBB 

0 6HBHCK, CCCP 

M ocKsa, CCCP 

B c•paHax-Hey~ac•Hu~axlfHc•u•y•a 

61. KoHcllepeHUB.II no a,D;pOBHWM CTOnKHose
BH.IIM 

62. KoHcllepeHUB .. no CKaHBPYJOIQBM ycl'poi-

JICeHesa, illseinapa.a: 

CTBaM C BCnOnJ.30BaHBeM 3BM 0 Kccllop,D;, AHrnB.a: 

63. CosemaHae no accne;J;oBaHBIO KOH,D;eH
caposaHHWX cpe,D; C JU)MOUU.IO BMnyn~.c-
HWX HeiTpOBHWX BCTO'IBBKOB liHnTOH, AHrnB.II 

4 

20-30 OKT.116p.11 

22-24 OKT.116p.ll 

29-31 OKT.116p.a: 

1-5 H0.116p.11 

11-15 H0.116p.a: 

18-20 Ho .. 6p.a: 

18 H0.116p.a:-
7 ,D;eKa6p.a: 

19-21 H0.116p.11 

19-21 H0.116p.11 

9-16 cllespan.a: 

1-11 anpen.a: 

20-28 anpen.a: 

64. Me)I()J;YJ 
nepa:w:e 
CKOnBB 

65. Me)I()J;y 
paTenJJ 

66. XI Esp 
BBTBIO 

67. Me)I(,D;) 
csepr 
.a:,ZJ;epHl 

68. Me)I(,IJ;1 
aKUB.II 

69. Me)I(,IJ;: 
cllB3BK• 

70. illKOJU 

71. IX lle1 

72. Ce:w:a: 

73. XVII fl 
cllB3BII 

74. 3ace.r 
TPY.ZU 

75. Me)K) 
TanJ.J 
:w:exa 

76. Me)l(, 
Ke :w:. 

77. II 
cneK 
xsaT 



4 

·30 OKT.116p.11 

24 OKTJI6p.11 

31 OKTJI6p.11 

; H0.116pJI 

· 15 HOll6pJI 

· 20 HOJ16pJI 

18 HOJI6pJI· 
7 .AeKa6pJI 

· 21 H0.116pJI 

21 HOll6pJI 

6 cllespanJI 

l1 anpenJI 

28 anpenJI 

• 

2 

64. Me)I(,AYJiapo,AHaJI xoacllepeHI.UIJI no 3Kc
nepHMeHTanLHOH Me30HHOH cneKTpo
CKOnHH 

65. Me)I(.AyHapo,AHaJI xoacllepeHI.UIJI no ycxo
pHTenJIM BLICOKHX 3HeprHii · 

3 

liOCTOH, CWA 

Cnacllop.A, CWA 

66. XI EsponeiicKaJI xoa4>epeHI.UIJI no p a 3- Jlysea-na-Hese, 
BHTHro~HKnOTPOHOB BenLrHJI 

67. Me)I(,Ayaapo,AHaJI KOHcllepeH~HJI 0 

CBepXTOHKHM B3aHMO,AeHCTBHJIM B 

JI,AepHLIX peaK~HJIX H pacna,Ae 

68. Me)I(.Ayaapo,AHaJI xoacllepeHI.UIJI no p e
aK~HJIM Me)I(,Ay CHO)I(HLIMH Jl,ApaMH 

69. Me)I(.Ayaapo,AHaJI wxona no Jl,Aepaoii 
4>a3HKe H cliH3HKe 'laCTH~ 

70. mxona UEPH no cliH3HKe 

71. IX JleTHJIJI WKona no cliH3HKe 

72. CeMHHap no HH.AeKcuposaHHW 

73. XVII Me)I(.AyHapo,AHaJI xoacllepeHI.UIJI no 
cliH3HKe BLICOKHX 3HeprHH 

74. 3ace,Aaaue aay'IHoii KOMHCCHH no co
TPY.AHH'IeCTBY Me)I(,Ay OH.HH H UEPH 

75. Me)I(.AyHapo,AHaJI wxona no cliYH.A&Mea
T8JILHLIM npo6neMaM CTaTHCTH'Ie CKOH 
MeXaHHKH 

76. Me)I(.Ayaapo,AHaJI xoa4>epeHI.UIJI no cllu 3u
Ke ManOHYKHOHHLIX CHCTeM 

77. II Me)I(,Ayaapo.AHLlii CHMn03HY no 
cneKTpOCKOnHH raMMa-nyqeii npH 3a
XBaTe HeiiTpOHOB 

Yncana, Wse~HJI 

Hawsunn, CWA 

JloMa- Konu, 
<I>HHHJIH,AHJI 

Jleiix- BHH.AeMHp, 
AHrnuJI 

TyoMHHHeMH, 
<I>HHHJIH,AHJI 

JIIOxceM6ypr 

JIOH,AOH, 
AHrnHJI 

)Keaesa, 
Wse~apHJI 

Bapeauarea, 
HH.AepnaH.ALl 

KBe6ex, 
Kaua,Aa 

IIeTTeH, 
HH.AepnaH.ALI 
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4 

24- 29 anpenJI 

1-13 MaJI 

28 MaJI-
4 HroHJI 

9-15 HWHJI 

9-20 HIOHJI 

• 12-20 HIDHJI 

16-30 HWHJI 

20- 24 HIOHJI 

23 -29 HWHJI 

30 HWHJI· 
14 HWnJI 

15- 28 HIOHJI 

28 HWnJI· 
15 asrycTa 

24 asrycTa-
5 ceHT J16p.11 

1 -9 CeHT Jl6pJI 



C 23 tje6paAJI no 3 Map•a coc•o.IIACJI 6uau• aupe KRopa OHJIH aKadeMUKa 
H.H.EozoAio6o6a 6 ti>UHAJIHdUK>, 60 6peMJI Ko•opozo 6wA noanucaH 
npo•oKoA o HOY'lHOM co•pydHU'lec•6e Mex()y OHJIH u HHc•u•y•oM 
JldepHoii ,PuauKu XeA&CUHKCKozo YHU6epcumema . Ha CHUMKe: aKadeMUK 
H. H. EozoAK>006, npOijJeccop K.JlaypuKaiiHeH j pyKo6odu•eAb o•deAa 
JldepHOii tPU3UKU/ U npotjeccop B.llaAMeH / pe KilOP YHU6epcu•e.aj. 

B 1974 zoay 6 Jla6opa•opuu 6HY•PeHHux MuweHeiiycKopu•eAJI400 T3B 
6 Ea•a6uu 6WnOAHJIACJI 6•opoii C06Mec•Hwii 3KcnepuMeH• OH.RH- ti>HAJI. 
Bzo ijeAb - uccAedo6aHue ynpyzozo npo•oH-aeii•poHHozo pacce.IIHUR 
U dUtPpaKijUOHHOZO 6030YJICdeHUJI nep6U'lHOZO npo•oHa dO 3(x/leK.U6HOf1 
Maccw 10 T3B. 0cH06HWM npu6opoM 3•ozo 3KcnepuMeH.a .116A.IIe•c.ll 
c•pyiiHa.ll 60dopo()Ha.ll MuweH&, uazo•o6AeHHaJI e OHJIH. 

06-,eauHeHH 
•Y• JldepHbl 
HUii comp 
B6poneiicKo 
ijUeii .lldeJ 
()o6aHuii 
Heea/ nymej 
HbiMU U n01 
MeC.HbiX 
•oe. 

Ha CHUMKe. 
pa6o•w Ha 
3KcnepuMe1 
ny-.Kax. 



06l>eOUHeHHbrri UHCIIJU•Y• JIOepHbiX UCCAeooea
HUU co•pyoHu~aem c 
BeponeucKou opzaHu3a-
14Ueu JIOepHbiX UCCAe-
008aHUU /~BPH, )J(e
Heea/ ny111e.w o6MeHa y~e
HbiMU u nocmaHoeKu coe
Mec•HbiX 3KCnepuMeH
•oe. 

Ha CHUMKe: co•pyOHUKU OHJIH r .Bec•epzoM6u u .H.CaeuH 80 epeMJI 
pa6o•w Ha yc•aH08Ke "Split fie/c/ magn et ", .118AJIIOIIIeUCJI KpynHeuweu 
3KcnepuMeH•aAbHou yc•aHoeKou Ha ec•pe~Hwx npo•oH- npo•oHHWX 
ny~Kax. 



, 
I 

I 
,/. 

C 10 no 19 oK•.116p.11 1974 zooa e Mexoy
HapooHoM MOAOOeJICHOM Aazepe "Cny•HUK" 
/z. Co'lu/ pa6o•aAa MexoyHapoOHa.R lllKo
Aa- ceMuHap MOAOObiX y'leHwx, opzaHu3o
eaHHa.R OH.HH, HHH.JlfP MFY u ~K BJIKCM. 
TeMa•uKa UlKOAbl eKAIO..aAa paccMo•peHue 
6QJICHeUUlUX npo6AeM fPU3UKU 3AeMeH•apHbiX 
'4QC.Ufl. 





·a•HaJI ~ 

.mo.L 9 HKHO oH090f:nHozdo r 
OVJ<l9 XlfnH090QaV:>:>n XJ<lHdaQif 9 

P/1/f: OlnH090f:<JVOU:>n OU OVOJim 

lfOHQodoH~QXaJV LU adglf•Ha:> 11 



HQ.Ii 

8M 
ua 
:uu-

C AeKfiUJIMU HQ IU KOAe 6biCJfynUAU cneflua
AUCJfbl OH.RH, ~EPHa u (JupMr.r CDC. 

B anpeAe 06'beOUHeHHbiU UHC111UJIYII opzaHu-
306QA II MexoyHapoOHyJO JUKoAy no Hei1m
poHHoi1 (Ju3uKe, pa6oma Komopou npoxoouAa 
e AAywme. 



.. 
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2 
78. Kou4tepeu~.11 no npo6newaw a.nre6p 

ueorpauu'leBBwx onepaTopos 

79. MelK,Ayuapo.ABa.ll xouc)lepeu~.11 no 
.IIAepuoi CTPYICType B cneiCTpOCICOnBB 

80. MelK,Ayuapo.ABa.ll no 

3 

reTTBBreB, .z,pr 

AMcTepAaM, 
IIBAepJiaBAW 

CTOJIICBOBeHB.IIM npu swcoiCBx 3HeprB.IIX TpuecT, HTaJIB.II 

81. X MelK,AYHapoABa.ll nncona no c)IB3BICe :&annco-llone, 
3JieMeBTapuwx 'laCTBil IOrocnaBB.II 

82. CoseiQaBBe no rmaRBposaBBJO 3ICcnepu-
MeHTOB ua ~ICJIOTpoue T .ll)l(eJiwx BOHOB CToxrom.u, Wse~.11 

83. XVIII ceccu.11 r euepan~ouoi xouc)lepeBilBB 
MAr A T3 Beua, ABcTpB.II 

84. Cu:wno3BYM no npu:weueuBJO 3BM XeJI.bCHBICB, 
AJI.II aBTOMaTB3~B Bay'IBWX 3ICCne- ctBHJI.IIBAJI.II 
pu:weuToB 

4 

8-17 ceuT.116p.11 

13-29 ceBT.116p.ll 

15-24 ceBT.116p.ll 

15-25 CeBT.116p.ll 

17-24 H0.116p.ll 



.. 
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J.13,n;aTeJibCKHH 
OT,ll;eJI 

• 

H3~aTeni:.CKHii OT~en B 1974 ro~y oTne
'laTan 5 MJIH. 200 TldC. OTTHCKpB. BI:.Iny~e

HO 717 HaHMeHOBaHHH npenpHHTOB H C006~e

uaii. 06~ii o6beM Bcex ny6naKauaii 1974 
ro~a cocTaBHn. l200 yq.-H3~. nacTOB. C pe
~H MaTepaanoB pa3nB'IHI:.IX Koa4Jepeuuaii, 
WKOJI H COBell(aHHH 1974 ro~a HaH60JII:.WHH 
HHTepec y 4JH3HKOB Bld3BaJIH C60pHHKH 
III Me:>K,Ayaapo~uoro CHMn03HyMa no 4>H3HKe 
BI:.ICOKHX JHeprHH H JJieMeHTapHldX 'laCTHU 
/Caua11/, Me:>K,AyaapoMoro CHMD03Hy Ma 
no 11~epuoii JneKTPOHHKe /1iy~anewT/, C o
Be~aHHJI no nporpaMMHpOBaHHJO H Ma TeMa
TH'IeCKHM MeTO~aM peWeHHJI 4JH3H'IeCKHX 
3a~aq /,ll;y6ua/. Bcero BI:.InYJUeuo 9 TaKHX 
C60pHHKOB. 

fiOCTOJIHHO pacTeT cnHCOK a~pecaTOB, 
nony'laiD~x npenpHHTI:.I a coo6IUeHHJI H a
CTHTyTa. ITo npOCI:.6aM pa3nB'IHldX Hayq ldX 
yqpe:>K,AeHHH B 3TOT CnHCOK BKniD'IeHld ell(e 
24 6H6nBOTeKH HHCTHTYTOB H YHHBepCHTe
TOB. ITy6naKaUHH HacTaTyTa peryn11puo 
paCCI:.IJiaiDTCJI B 56 CTpaH MHpa no 760 
a~pecaM. fiOMHMO 3TOrO, B 1974 ro~y OT
npaBneHO no OT~eni:.HI:.IM 3anpocaM 10.90 0 
6pounop, peana3oBaao oKono 2700 c6opua
KOB MaTepaanoB KOH4JepeHUHH H WI<OJI. B 
o6MeH aa ny6naKaUHH OHJIH uayqao- Tex
HH'IecKaJI 6a6naoTeKa nonyqana CBI:.IWe 
6,5 TI:.IC. H3~aHHH. 

Bo3pocno qacno cTaTeii H ~oKna~oB 
aay'IHI:.IX coTpy~HHKoBHHcTHTyTa, uanpaB
neHHI:.IX B pa3nB'IHlde )l(ypHanld H Ha KOH-
4JepeHUHH. B 1974 ro~y OHO ~OCTHrno 855. 
B aay'IHI:.Ie )l(ypuanld CCCP 6I:.Ino uanpaB
neuo 413 cTaTeii, B)l(ypaanld ~pyrax CTpau -
133. Ha Me:>K,Ayaapo~HI:.Ie Koa4Jepeuuaa o4Jop 
Mneuo 156 ~OKJia~OB, Ha BCeCOID3Hlde - 286. 

,ll;nx na6opaTopaii, 6a6naoTeKH, ynpaB
neHHJI HHCTHTyTa H3rOTOBJ1JlnBCI:. KCepOKO-

--

nHH, 6naHKH ~JIJI o6pa60TKH 3KCnepHMeH
TaJII:.HOH HH4JopMaUHH, pa31IH'IH:ble BCDOMO
raTeJII:.Hble 6naHKH H np. 

B 1974 ro~y H3~aTeJII:.CKHii OT~eJI ua
rpa:>K,AeH ~annoMoM QeaTpan~:.uoro npaBne
HHJI TeXHH'IeCKOrO 061l(eCTa nonarpa4JHH H 
H3~aTe1II:.CTB no HTOraM CMOTpa-KOHKypca 
ua nyqwee acnoJII:.30BaHHe nonarpa4Jaqe
cKoro o6opy~oBauax. 

HayqHo-rexHHqecKaH 
6H6JIHOTeKa 

B 1974 ro~y qacno 'IHTaTeneii aayqao
TexaaqecKoii 6a6naoTeKH H ee 4JanaanoB co
cTaBano 5300. KonaqecTBO Bld~auuoii 3a 
ro~ JIHTepaTypld H npOCMOTpeHHldX Ha BldC
TaBKax HOBI:.IX nOCTynJieHHti: COCTaBJIXeT OKO
JIO 450 TI:.IC. ne'laTHldX e~HHHU. 

ITo 3aKa3aM 'IHTa Teneii 3a ro~ nonyqeao 
no Me)I(6H6JIHOTe'IHOMY a6oHeMeHTy 1894 
Ha3BaHHH KHHr H )l(ypaanoB. BI:.InOJIHeHO 
512 'IHTaTeJII:.CKHX 3aJIBOK, noCTynHBWHX 
H3 COBeTCKHX H 3apy6e)I(HJ:.IX 6H6nBOTeK. 

ITo BCeM HCTO'IHHKaM KOMDJieKTOBaHHJI 
nony'leHO 20366 ne'laTHldX e~HHHU, B TOM 
'IHCJie no 06MeHy noJiy'leHO 406 /B 1973 -

369/ Ha3BaHHH aay'IHI:.IX MOHOrpa4JHii, 
123 Ha3BaHHJI )l(ypHaJIOB /B 1971 ro~y -
109/, 6219 npenpHHTOB. 

1iH6nBOTe'IHI:.IH 4Joa~ Ha 197 4 ro~ COCTa
BHJI 6oJiee 320 TldC. ne'laTHldX e~HHHU. 

KapToTeKa ny6JIHKauaii coTpy~HHKOB OHJIH 
3a 1974 ro~ nonOJIHHJiaCI:. 5500 HOBI:.IMH 
KapTO'IKaMH. ITo~roToBneu a H3~au yi<a3a
TeJII:. ny6nai<auuii coTpy~HHI<OB HHCTHTyTa 
3a 1973 ro~. 

B 197 4 ro~y 6a6naorpa4JaqecKaii OT ~en 
6a6naoTei<H no~rOTOBHJI 6a6naorpa4JaiD TPY
~OB ai<a~eMaKa H.H.1ioroniD6oBa K nxTa~e
CJITHJieTHIO Ha}''IHOH ~eJITeJII:.HOCTH. 

E)l(eHe~eJII:.Ho Bldnyci<aJIHCI:. JI<cnpecc-
au4JopMauaa o HOBI:.IX nocTynneuaxx: 
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"KHHrB", "llpenpHHT~", "CTaTbH", Beero 
Ja ro.n a~nymeuo 144 HOMepa, aKmo 
'IHBWHx 23222 uaJaaHHJL Haneqa TaHo 
119 enueKoB ua HOBble )l(ypuan~. noeTynua-
wue B 6u6nHoTeKy. E)l(eHe.n;enbHO o6uosn .R
nneb BbiCTaBKH HOBbiX noeTynneHHH. 

B nay'IHO- TexHH'IeeKoii: 6u6nuoTeKe 
OTKphiT 'IHTanbHbiH Jan HHOeTpaHHOH nHTe
paTypbl H npenpHHTOB Ha 25 MeeT e KHH)I(~ 

HbiM ~OH,IJ;OM OKOnO 10 T~eJI'I HaJBaHHH H 
'IHTanhHhlii Jan TeXHH'IeeKHX enpasoq
HHKOB H KaTanorOB Ha 6 MeeT e ~OH,IJ;OM OKO
no 500 HaJBaHHH. 

KpoMe Toro, OTKP~T 'IHTanhH~ii: Jan B 
OT,n;ene HOB~x MeTo.n;os yeKopeHHJI ua 40 
MeeT e KHH)I(HbiM ~OH,IJ;OM 6onee 1000 Ha
JBaHHH Hay'IHhiX MOHOrpa~HH H 40 HaJBaHHH 
nepHO,IJ;H'IeeKHX HJ,IJ;aHHH. 

06MeH H3~aHH.HMH 

Beero Ja 1974 ro.n B uayquo-TeXHH'Ie
eKyiO 6u6nnoTeKy OHJIH B nop.R,n;Ke o6MeHa 
ua ny6nuxauau HJ,n;aTenbeKoro OT,n;ena 
OHJIH, noeTynuno 6650 ny6nHKauuii: HJ 
43 eTpaH, B TOM 'IHene 350 HJ I.J.EPH a. 

KpoMe Toro, B nop.R,n;Ke o6Mena B 6u6-
nuoTeKy 6eennaTHO noeTynunu )l(ypuan~ 

HJ 24 eTpaH /123 HaJsaHH.II/ . Konuqee TBO 
noeTynneuuii: noKaJbiBaeT cne.nyroma.11 Ta6-
nuua. 

HaHMeHoaa- llpe- OTT He- )l(yp- KHH-
HHe eTpaH~ npHHT~ KH nan~ ru 

1 2 3 

C111paHbl- y~ac111HUf4bl OHJJH 

lionrapHJI 

Beurpu.11 
r)J.P 
KH)J.P 
MHP 
llonhwa 
PyM~HHJI 

CCCP 
'ICCP 

Beero: 

119 
87 

146 
49 

1099 
29 

1529 

3 
10 

13 

4 5 

7 
5 3 -
4 5 
2 

13 
6 4 

13 5 
32 256 

7 

76 286 
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Apyzue c111paHbl u MexoyHapoOHble 
Op2QHU3Qf4UU 

ABeTpanHJI 
ABeTpH.II 
ApreHTHHa 
lienhrH.II 
lipaJHnH.II 
BenuKo-
6puTaHHJI 
Beueey3na 
ronnau,n;HJI 
rpeUHJI 
)J.aHHJI 
EspaTOM 
3ana.nn~ii: 

liepnHH 

HH.IJ;HJI 
Hpnan,n;HJI 
Henanu.11 
HTanH.II 
Kana.na 
JIHBaH 
MeKeHKa 
Hosa.11 
3enau,n;u.R 
Hopaeru.11 
ilaKHeTaH 
llopTyranHJI 
Cy,n;au 
CiliA 
TypUHJI 
ci>HP:n.IIH,IJ;HJI 
cl>paHUHJI 
c~>Pr 

Illseuu.11 
Illseii:uapu.11 
U.EPH 
IOroenaBHJI 
JlnOHHJI 

Beero: 

06mee Ko
nuqeeTso 

29 
20 

3 
22 
74 

287 
2 

15 
5 

56 
73 

20 

90 
10 
10 

425 
72 

1 
36 

6 
17 

3 
2 

1 
1586 

2 
55 

348 
650 

61 
17 

350 
7 

300 

4655 

6184 

25 
25 

2 
6 

24 
2 

2 

138 
50 

10 

14 

50 
50 
62 

385 

409 

1 
5 

4 

5 

1 
2 

4 

1 

5 
1 
2 
2 
5 

1 
2 

7 

47 

123 

43 

4 

4 

5 

30 

3 
3 
5 

22 

2 

120 

406 



·wanHDBOQ~dogo wnmpas 
-OH DHamoH~o ovaQ•o ozox~~va• 
-DQen oeog Kox~ahn¢Ddznvon 



·oa
Ho-

06111ee 'IUCAO npenpUH.06 U C006fii€HUU 
co•pyoHuKoe OHRH npeewcUAo e 1974 zooy 
700 HQUM€H06QHUU. 
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H3o6peTaTeRhCTBO, 
pau;HOHaRH3aiJ;H.H, 
naTeHTHa.H 
CRy)f(6a 

: 

OpaBOBa.H 

oxpaHa OTKpbiTHH 

3a nepHoJJ; 1972-1974 rr. 1958-1974rr. 

3aperHCTpH· 
p osauo B CCCP 
OTKpbiTHH 6 12 

3all..\HTa 

H HCllO~b30BaHHe H306peTeHHH 

3a nepHOJJ; 1974 r. 1971- 1958-
197 4 rr. 197 4 rr. 

llonyqeuo no-
llQ)IOITenLHbiX 
pew eHHii 51 174 385 

-
Hcn onL30BaHo 
H3 06peTeHHH 24 82 210 

B cooTBeTcTBHH c peweuHeM KoMHTeTa 
noJIHOMO'IHhlX llpeJJ;CTaBHTeJieii: /OT 13 -
14 cl>espaJIJI 1973 r./ 06'LeJJ;HHeHHbiH HHCTH· 
TYT Ha'I&Jl B 197 4 roJJ;y BbiDYCK 6JOnneTeHJI 
"3&JIBKH H H306peTeHHJI", KOTOpbiH npeJJ;· 
H&3Ha'leH )];JlJI HHcl>OpMHpOBaHHJI CTp&H
y'la CTHHU OHJIH H uay'IHbiX noJJ;p&3JJ;eneHHii 
OHJIH o scex 3aJIBKax Ha H3o6peTeHHJI co

. TPYJJ;HHKOB HHCTHTyTa H peJynLTaTax HX 
paCCMOTpeHHJI B naTeHTHbiX BeJJ;OMCTBaX 
cTpau noJJ;a'IH. B 1974 roJJ;y swnymeuo 5 
HOMepOB 3TOrO 610J1J1eTeHJI, B KOTOpbiX no
MeLQeHbl aHHOTaUHH 0 66 nepBH'IHbiX 3aJIB· 
Kax Ha H306peTeHHJI C JJ;aTOH npHOPHTeTa, 
Ha'IHHaJI c 1 JIHBapJI 1974 roJJ;a. 

3a 

H 
pi 
Tt 

* 

y 
HC 

4»« 

n· 
J1 

3 

( 

l 



lrr. 

r. 

a 

Jl 

5 

Pa~HOHaJIH3aTopcKHe · 

rrpep;JIO)I(8HHH 

3a nepso.n 197 4 r. 1971 - 1958-
1974rr. 1974 r r. 

Hcnon&3osaao 
pansoaans3a
TopciCsx npe.nno-
~easi 529 1889 5317 

Y'ITeaawi 3ICO
HOMB'IeCICBi 34l· 
clleiCT B TWC.py6. 31,0 177,3 1377 ,3 

BwnYII.leBo 24 ao:wepa 3ICcnpecc- 610n
neTeHS "llaTeHTW" B 10 BWnyCICOB nps
nO)I(eHBi IC HeMy no TeM&M: 

• "llps6opw B TeXHBIC& ciiB3B'IeCICOrO 
3ICCnepBMeHT&", 

• "YCICOpBTenB 3&pS)I(eHHWX 'I&CTBn", 
- "Kpsoreaaa.a TexasiCa", 
• "CBepxnpOBO.nBMOCTJ. ••, 
- "JI.nepawe peaiCTopw", 
• ",II.03BMeTpBS B ciiB3BIC& 3&InJITW". 

Tio.nroTosnea IC ne'I&TB 6s6nsorpaclls'le
CICBi yiC&3&TenJ. no perBCTp&n&B BOHB3B· 
pYJOmero B3ny'leas.a B TpeiCoswx Ka:wepax. 
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~1TorH 

KOHKypcOB 

A.Hcnon&3osaaswe B306peTeas.a 

1 npeMUJI ae npscy)l(,nanacJ.. 

2 npeMuu: 1/ B.H.,II.aHBnos, E.H.Po3aaos, 
B.H.Cuspaos, A.B.mecToB -
"reaepaTop nsnoo6pa3awx s:w
nyn&cos TOIC&", &BTOpCICOe CBB • 
,neTenJ.CTBO ~ 396817; 
2/ JI.M.CopoKo, B.A.CyeTBH
"YcTpoiCTBO .nn.a npeo6pa3osa
as.a cTpyiCTypw B3o6pa)l(eHBJI B 
npOCTp&HCTBeHBO·'f&CTOTHWi 06· 
pa3", &BTOpCICOe CBB,neTenJ.CTBO 
~ 398910. 

6.H3o6peTeHBJI 

1 npeMU.R: B.C.Ha.ne)l(.nBH, B.C.Kscenes -
" ,II.eTeiCTop "+ -ue3oaos", as
TopciCoe CBB,neTenJ.CTBO 
~ 370564. 

2 npeMuu: 1/ JI.C.Boinosa, C.BwciCO'IBn, 
B.H.rnYII.leBKo, 3.B.Ko3y6cKsi -
"3neiCTPOM&rBBTHWi Kn&naa", 
&BTOpCICOe CBB,neTenJ.CTBO 
~ 369330; 
2/ A.CI>.llscapes - "JICs,niCocTawi 
C'leT'IBIC 3&pS)I(eHHWX 'I&CTBn", 
&BTOpCICOe CBB,neTenJ.CTBO 
~ 375597. 

B. Pansoaans3aTopciCse 
npe.nno)l(eas.a 

1 npeMUJI ae npscy)l(,nanacJ.. 
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2 npeMuJI: B.n.rparop~oea - 3a naKn 
pan&OHanB3aTOpCKBX npeAHO
lKeHBB, 06'heJUIHeHHWX UOA 06IIUIM 
Ha3BaHBeM "CTaHOK AHJI HaMOTKB 

=-

6on~owax npoaonoquwx KaMep", 
aBTOpCKBe CBBAeTenhCTBa 

H2H2 1641, 1642, 1643 - JIB3. 



• 

06meHHCTHTYTCKHe 
CJiy)K6bi 

A~M~HHCTpaTHBHO-
c.,) 

X03HHCTBeHHaH 
~eHTeJibHOCTb 

j 
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OT~eJI 
<-' 

pa~HaQHOHHOH 

6e30TiaCHOCTJ1 

• 

,i103UMellpU'IeCKUU KOHJipOAb pa,nHa.QH· 

OHHO·Bpe,nH~X ycnOBHH Tpy,na npOBO,nHHCB 

nocpe,nCTBOM H3MepeHHH ypOBHeH HOHH3H· 

PYJOI.QHX H3ny'leHHH B KOHTpOnLH~X TO'IKaX 

B pa,nHa.QHOHH~X 30HaX H HH,nHBH,nyanLH~X 

,no3 nepcoHana, pa6oTaiOI.Qero B KOHTponH

pyeM~X 30HaX. rpynnoBaB ,no3a 3a ro,n 

2120 COTpy,nHHKOB OlUIH, CTOJII.QHX Ha HH· 

,nHBH,nyanLHOM ,n03KOHTpone, COCTaBHna 

705,67 'leAoeeKo- 63p, npH'IeM y 93~ H3 

'IRena KOHTponHpyeMoro nepcouana HH,nH

BH,nyanLHaB ro,noBaB ,n03a COCTaBHna BenH

'IHHY MeHLme 1,5 63p. 3Ha'IHTenLHOe BHH· 

MaHHe 6~no y,neneHO BHe,npeHHIO B npaKTHKY 

HHcTHTyTa HOB~x npaBHn pa6oT~ B nonsx 

HOHH3HPYIOI.QHX H3ny'leHHH B COOTBeTCTBHH 

C HOB~MH HOpMaMH pa,nHa.QHOHHOH 6e30· 

naCHOCTH, BBe,neHH~MH B CTpaHe MeCTO· 

Haxo>K,AeHHB HucTHTyTa. HHTerpanLH~H 

KOHTpOnL ,n03~ OCHOBH~X BH,nOB H3nyqeHHB, 

npOBO,nHM~H Ha rpaHH.QaX KOHTponHpyeM~X 

30H CHHXPOWa30TpoHa ·H CHHxpo.QHKnoTpoHa, 

IT03BOnHn o6ecne'IHTL OITTHManLHOe BpeMB 

HX pa60T~ npH O,nHOBpeMeHHOM B~ITOnHeHHH 

CTpOHTenLH~X pa60T B6nH3H KOpnyCOB 3THX 

YCKOpHTenei. 

KoHJIPOAb paouoaKJIUeHoc•u oKpyxa~a
Uiei1 cpeObl npOBO,nHHCJI B B03,nyxe pa60'IHX 

noMei.QeHHH H B paioHe pacnono)l(eHHB s.nep

Ho-cliH3H'IecKHX YCTaHOBOK HHCTHTyTa, a 

TaK)I(e B BO,ne, ITO'IBe H paCTHTenLHOCTH. 

Cpe,nHero.noB~e KOH.QeHTpa.QHH pa,nHoaKTHB

H~x Bei.QecTB B B03,nyxe pa6o'IHX noMei.Qe

HHH H c6paC~BaeM~X BO,nax He npeB~aiOT 

.nonycTHM~x. YpoBeHL pa,nHoaKTHBHOCTH 

ITO'IB~ H paCTHTenLHOCTH He H3MeHHHCB 

no cpaBHeHHIO c 1973 ro.noM H He npeB~

maeT YPOBHB ecTeCTBeHHOro clloHa. raMMa

clloH B paioHe ua6niO,naeMoi 30H~ OH.HH 

TaKOH )l(e, KaK H B paHOHaX, He HMeiOI.QHX 

B,nepHo-cliH3H'IeCKHX YCTaHOBOK. 

Hay'IHO- MeJioOu'lecKue pa6o111t.1 npoBo

,nHHHCL C .QenLIO yBenH'IeHHB CTeneHH ,no

CTOBepHOCTH pe3ynLTaTOB ,n03HMeTpH'Ie

CKOrO KOHTpOnB. llpo,nOH)I(anHCL HCCne,no-

BaHHB 



• 

HYKJIOHOB 3a 3&UUITOi ycxopHTenei npoTo 

HOB Ha BWCOICHe 3HeprHH. COCT&BJieH a T 

JiaC 3HepreTH~eCICHX CneiCTpOB HeiTpOBOB 

3& 3&UUITOi CHHXp~30TpOH& H& 3Heprmo 

10 T3B H c&uxpo~ICJIOTpoua ua 3HeprHm 

660 M3B. B OT.QeJie BBe.QeBW B 31CCDJIY& • 

T&~IO noJiynpOBO.QBHICOBWe cneiCTpOMeTp W 

rawwa-&3Jiy~eHH.Il H an~o41a-~acTJill. H c 

noJIJ.30BaHHe 3THX cneiCTpOMeTpOB n03BO · 

JIHJIO nOBWCHTh IC&~eCTBO pa.QBOMeTpH~e 

CICHX H3MepeHBi .QJI.Il JleJiei .Q03HMeTpBB . 

IIpose.QeH BHTep&a~oHaJIJ.Hwi 3ICcnepB -

167 

wesT Ha ny~e HBP-30 c uen~omcpas&eHB.Il 

nepcneiCTBBHWX MeTO.QOB BH.QBBB.QYaJihHOi 

.Q03BMeTpBB, BCnOJih3yewwx B OHJIH, r )];P 

B llHP. IIpose.QeHo o6o61JleHBe B &HaJIH3 

BTOrOB BH.QBBB.QYaJihHOrO .Q03BMeTpB~eCICO

ro ICOHTPOJI.Il B OHJIH. Ha~aTa pa6oTa no 

BCnOJih30BaHBIO TpeiCOBWX TBep.QOTeJIJ.HWX 

.QeTeiCTOPOB .QJI.Il JleJiei .Q03BMeTpBB. Ilpose

,lleH ICOMnJieiCC MeponpB.IITBH no MeTpOJIOrBB 

rawwa-B3Jiy~eHBi, o6ecne~BBWBi yposeHJ. 

nosepiCB .Q03BMeTpB~ecxBx npB6opos, co

OTBeTCTBYJOUUii roccTaH.QapTy CCCP. 
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CoseT 
no 
pa~HO~~eKTpOHHKe 

: 

KoHKypc 
Ha pa3pa6oTKy ycTpOHCTB 

H~epHOH 3~eKTpOHHKH 

B nen11x BLIJIBJieHHJI 3JieKTPOHHLIX pa3-
paOOTOK, HMeiOUtHX OOineHHCTHTYTCKOe 3Ha
'leHHe, oToopa onoxos ,IJ;JIJI cepHiiHoro npo
H3Bo,ncTsa UeHTPaJILHLIMH 3KcnepHMeH
TaJILHLIMH MaCTepCKHMH H BHe,npeHHJI HX B 
lllH3H'IecxHii 3KcnepHMeHT CoseToM no pa
,IJ;H03JieKTpOHHKe DO,D;rOTOBJieH H DpOBe,D;eH 
O'lepe,D;HOB 'leTBepTLIB KOHKypc Ha pa3pa
OOTKY ycTpo:iicTB 11,nepHoii 3JieKTpoHHKH. 

Ha xoHxypc oLIJio npe,ncTaBJieHo oxono 
40 paooT no cne,nyiOmHM pa3,nenaM: 

- onoKH, cooTBeTCTBYIOUtHe TpeoosaHH-
JIM cTaH,napTa KAMAK, 

- onoxH owcTpo:ii 3JieKTPOHHKH, 
- ,IJ;HCDJieH, 
- TexHonorH'IecxHe cnocoow npoexTH-

posaHHJI H H3roTosneHHJI 3JieKTPOHHLIX ono
KOB. 

Annapa Typa ,neMOHCTpHpOBaJiaCL Ha BLI
CTaBKe KOHKypCHLIX paooT H OOCY~aJiaCL 
Ha CeMHHapax, DpHBJieiCIIIHX BHHMaHHe WH
pOKOBHay'IHO-TeXHH'IeCKOB OOineCTBeHHOC
TH, B KOTOPLIX npHHJIJIO y'laCTHe )l(l()pH KOH
Kypca. )ICIOpH no.n npe.nce,naTeJILCTBOM .nox-

·Topa lllH3HKO-MaTeMaTH'IeCKHX HayK 
IO.M.Ka3apHHOBa OTMeTHJIO 3Ha'IHTeJILHLie 
y cneXH, ,IJ;OCTHrHyTLie JiaoopaTOpHJIMH H 
no.npa3,neneHHJIMH HHCTHTyTa B oonacTH 
co 3,naHHJI 3JieKTPOHHLIX onoxos Ha ocHose 
cTaH,napTa KAMAK H peaJIH3anHH Ha 6a3e 
3THX onoxos nenwx cHcTeM c HCDOJIL3osa
HHeM 3BM ,IJ;JIJI npose,neHHJI fliH3H'IeCKHX 
3KcnepH:w:eHTOB. Pa3pa6oTaHLI onoxH c 
np orpaMMHO- ynpaBJIJieMLIMH napaMeTpaMH. 
C o 3,naHLI 3fllexTHBHLie cpe,ncTBa CBJI3H 
3KcnepHMeHTaTopa c 3BM Ha scex 3Tanax 
npose,neHHJI 3xcnepH:w:eHTa. Pa3pa6oTaHLI H 
BHe,npeHLI HOBble TeXHOJIOrH'IeCKHe nponec
CLI , ooecne'IHBaiOUtHe H3rOTOBJieHHe OJIOKOB 

Jl,ne 
Tpe 
11ec 
lllllC 
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Me 'I 
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061. 
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I~epHOB 3neKTpOHHKH ua 3neMeHTHOB 6a3e 
TpeTLero nOKOneHHI. ~OCTHrHyT~ npaKTH" 
'leCKHe pe3ynLTaT~ no C03~aHH10 H BHe~pe " 

HHIO CHCTeM npoeKTHpOBaHH.H ne'laTH~X 

nnaT ua 6a3e 3BM. Jly'IIUlle pa6oT~ oT 
Me'leHLI npeMH.HMH KOHKypca. 

BbiCTaBKH 

Ilpu co~eicTBHH 06'Le~ueuuoro HH· 
CTHTyTa .a~epu~x uccne~oBauui 06'Le~ 
ueuue 3aso~oB .H~epuoro npu6opocTpoeHH.H 
IIOJIOH IlonLCKOB Hapo.AHoi Pecny6nuKH 
opraHH3osano B ~y6ue B~cTaBKY H c e 

Muuap "Ilpu6op~ cucTeM~ KAMAK". 
Ha B~CTaBKe H ceMHHape nonLCKHe 

cnenuanucT~ no3uaKOMHnH coTpy~HHKOB 

OHJIH u rocTei c ~OCTH)I(eHH.HMH B o6nacTH 
pa3pa60TKH H npOH3BO~CTBa 6nOKOB I~ep · 

uoi 3neKTPOHHKH B cTau~apTe KAMAK . 
linOKH ~eMOHCTpHpOBanHCL B KOMnneKCe 
C 3BM H MHKpOKOMnLIOTepOM. 

r naBH~B HH)I(eHep 06'Le~HeHH.H IIOJIOH 
Mupocnas XepMaH nepe~an rpynne BLeT 
uaMCKHX coTpy~HHKOB OHJIH B ~ap OT 
06'Le~ueHH.H IIOJIOH KpeiT KAMAK, KO" 
TOp~B 6y~eT HCnOnL30BaTLC.H B4IH3H'IeCKBX 
HCCne~OBaHH.HX y'leH~MH ~eMOKpaTH'IeCKOB 

Pecny6nuKH BLeTHaM. B~cTaBKY noceTHnH 
coTpy~HHKH ceKpeTapuaTa C3B. 

Ha B~cTaBKe "ACY - Texuonorui-74" , 
npoxo~swei B MocKBe ua B~HX, 3Kcnouu 
posanacL pa6oTa, s~nonueuua.H B oT~ene 
3neKTpOHHKH JIH<I», - "H3MepHTenLHa.H CHC
TeMa ~n.a npeo6pa3oBauu.a, perucTpao;uu H 
npe~BapHTenLHOB o6pa60TKH cneKTpOMeT · 
PH'IeCKOH HHiilopMaUHH ua 6a3e 3BM 
M-400". 

B cooTBeTCTBHH c npoToKonoM o xapaK 
Tepe H lllopMax coTpy~HB'IeCTBa Me~y 
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06'Le~HeHH~M HHCTHTYTOM .H~epH~X HC" 
cne~oBaHHB u CoBeToM 3KOHOMH'IeCKOB 
B3aHMonoMo~. ~eneranu.a 06'Le~HHeuuoro 

HHCTHTyTa B COCTaBe npo4l. q.lliHMaHe " 
BHD;e-~HpeKTopa OHJIH H r .II.XyKOBa -
npe~ce~a Ten.a CoBeTa no pa~Ho3neKTPOHHKe 
npuu.ana yqacTHe B pa6oTe O'lepe~oro 

3ace~aHHI IlocTO.HHHOH KoMHCCHH C3B no 
ucnonL30BaHHIO aTOMHOH 3Hepruu B Mup
u~x o;en.HX, Ha KOTOpOM paCCMaTpHBanC.H 
nnaH pa60T~ B o6naCTH CTaH~apTH3aUHB 

I~epuoro npu6opocTpoeuu.a ua 1975 ro~. 
Ilpe~CTaBHTenL 06'Le~HeHHOrO HH" 

CTHTyTa li.B.cl»eliiHnOB npHHJin y'laCTHe B 
pa6oTe accaM6neu KoMHTeTa ESONE 
ua KOTopoM 6~no npHH.HTO peweuue o 
BCTynneuuu OHJIH B cocTaB 3Toro KoMu
TeTa. 

Ha 3ace~aHH.HX CoBeTa o6cy~anucL 
nepcneKTHB~ pa3BHTHJI .H~epHOH 3neKTpo
HBKH B OHJIH ua cne~yiO~YIO n.&TuneTKY, 
Bonpoc~ no~roTOBKH oqepe~oro, Vlll , 
CB:Mn03HyMa no .a~epuoi 3neKTPOHHKe B 
~y6ue, npoeKT uoBoro nono)l(eHH.H o Co Be
Te no pa~H03neKTpOHHKe, KOppeKTHposa
nHCL KBapTanLu~e nnau~ U3M no B~
nycKy 3neKTPOHH~X H3~enHi. 

CoBeToM peKoMe~osau~ u yTBep~e
H~ ~peKUHeH BpeMeHH~e Tpe60BaHH.H K 
KOHCTPYKTopcKoi ~oKyMeHTanuu, npe~

CTaBn.HeMoi B U3M M.H H3roToBneuu.a 
on~TH~x napTHB 3neKTpouu~x 6noKoB. Op
rauu3ao;uouuo-TexuuqecKHe MeponpH.HTH.H, 
CB.H3aHH~e C BBe~eHHeM 3THX Tpe60BaHHB, 
no3Bonunu U3My ocsauBaTL B Te'leuue Me
C.HD;a B~nyCK ~0 ~eC.HTH o6pa3D;OB HOB~X 
3neKTpOHH~X 6nOKOB. 

Pa6o'IHMH KOMHCCHJIMH H rpynnoi Co
BeTa no~roToBneua K ne'laTH HoMeuKnaTypa 
ua pa~oH3~enu.a, npuu.HT~e K nocTaBKe u 
noTpe6neHHIO B OH.HH ua 1976-1980 rr. 

B~nymeua oqepe~aJI cepu.H uulilopMa
nuouuo- cnpaBO'IH~x nucTKOB OH.HH. 
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A~MHHHCTpaTHBHO-
u 

X03.HHCTBeHHrul 
~e.HTeJibHOCTb 

--

qgcneHHOCTh COTPYAHRKOB06~e~HHeH
ROrO RRCTRTyTa Jl~epHWX RCCne~OBaHRH 

/RCKWO~aJI DpOR3BO~CTBeHHWe DO~pa3~e
neHRJI/ ua 31 ~eKa6pJI 1974 ro~a cocTassna 
4268 ~enoseK. 

Pacnpe~eneuse COTPYAHRKOB OHJIH no 
KaTeropRJIM DOKa3aHO B Ta6nsne: 

KaTeropRJI 
pa60THRKOB 

Hay~uwe 

pa60THRKR 
HIDKeuepw 
TexHHKR R 
wac Tepa 
Pa6o~e 

CnyJKallUie 
Mna,IUIIII:i 
o6cny)1(11BaiOJJUI:i 
nepcouan 
CTRDeH.ztRaTw 
Y~eHRKR 

HToro: 

qgcneHHOCTh 
B na6opa TOPRJIX 
R YnpasneHRR 

823 
1149 

329 
1493 

287 

140 
8 

39 

4268 

B OHJIH pa6oTaiOT 4 aKa~eMRKa 

AH CCCP /H.H.Iioroni06os, li.M.ITouTe
Kopso, r.H.cl»nepOB, H.M.cl»pauK/, 2aKa
~eMRKa AH r,D;P /K.Jiausyc, A.Ynh:wauu/, 
7 ~neuos-Koppecno~eHTOB AH CCCP 
/,D;.H.Iinoxsunes, B.fl.,Il;)l(enenos, M.r .Me
mepJIKOB, ,D;.B.WspKos, A.M.Ii~HH, 

H.H.rosopyu, C.M.ITonsKauos/, 1 ~eu
Koppecnou~euT qcAH/H.3sapa/, 85~oKTo
pos uayK, 402 KaHAU~aTa uayK. 
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B 1974 ro~y B OHJIHnpHHJITO 516'1eno 
BeK: 

- Hay'IHWX pa60THHKOB 
- HH)Keuepos 
- TeXHHKOB H MaCTepOB 
- pa60'IHX 
- cny)KamHx 
- :wna):Uilero o6cny)KHBaiO-

II(ero nepcouana 
- y'leHHKOB 

- 129 
- 106 

43 
- 149 

28 

18 
43 

Ysoneuo H3 OHJIH 3a 3TOT )Ke nepuo~ 
B CBJI3H C OKOH'IaHHeM CpOKa pa60TW H no 
~pyru:w npu'IHua:w - 543 qenoseKa. 

B Te'leuue ro~a Y11euw:wu coseTa:wu u 
Hayquo-TeXHH'IeCKHMH COBeTaMH H36paHW 
Ha ~On)KHOCTH ua HOBWe CpOKH 48 uay'IHWX 
coTpy~HKOB. llpucsoeuw y11euwe 3BaHHJI 
MJia):Uilero uayquoro coTpy~uKa 56 u 3sa 
HHJI CTapwero uayquoro coTpy~uuKa - 6 
'lenoseKaM. 

B Te'leuue 1974 ro~a 3amHTHnH Kau~u 

AATCKHe ~ccepTai(IIH 47 'lenoBeK, ~OKTOp 

CKHe - 7 . 

iPMHaHCOBWI 

~eHTeJibHOCTb 

,lJ,nJI npose~euuJI uayquo-uccne~osa -

TenbCKHX pa60T H KanHTanbHOrO CTpOHTenb 
CTBa uayquo-uccne~osaTen~tcKux u ~py 

rux o61oeKTOB KoMHTeT llonHOMO'IHWX 
llpe~cTaBHTeneillpasuTen~tcTsrocy~apcTB 

- 11neuos 061oe~ueuuoro HHCTHTyTa JI~ep 

HWx uccne~osauui ua 1974 ro~ accuruosan 
39000 TWC . py6. 

«<taKTH'IeCKHe 3aTpaTw 3a 1974 ro~ 

COCTaBHnH 39405 TWC. py6. /HnH 101,0~ 
no OTHOWeHHIO K ro~OBWM aCCHrHOBaHHJIM/, 
pacnpe~eneuue KOTopwx no pa3~ena:w 6IO~ 
)KeTa npHBO~TCJI B Ta6nH~e. 

Hau:weuosaHHe 
pa3~enos 

1. A~MHHHCTpa-
THBHO-ynpas-
neuqecKue u 
X03JIBCTBeH-
uwe pacxo~w 

2. Pacxo~ ua 
uayquo-uc-
cne~osaren~t-

CKYIO ~eJITen~t-
HOCTb 

3. KanuTan~tuwe 
sno)KeHHJI ua 
CTpOHTenbCT-
so uayquo-uc-
cne~osaTen~t-

CKHX H ~pyrHX 
06'beKTOB 

HToro: 
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r O~OBWe «<taKTH- B~ 
accuruo- 'leCKOe K 
BaHHJI swnon- nnauy 

ueuue 
/B TWC. py6./ 

4158 4506 108,4 

18626 18261 98,0 

16216 16638 102,6 

39000 39405 101,0 

KanMTaJibHoe 

CTpOMTeJibC:OO 

3aTpaTW Ha KanHTanbHOe CTpOHTenbCT
BO uayquo-uccne~osaTen~tcKHX H ~pyrux 
o6'heKTOB B 1974 ro~y nnauupoBanHcb ua 
ro~ B cy:w:we 16216 TWC. py6. BwnonHeuue 
ro~osoro nnaua no OT~en~tHWM cTaTbiM 
KanHTanbHOrO CTpOHTenbCTBa OTpa)KeHO B 
Ta6nH~e. 
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CTpyKTypa ro~OBOR ~aKTH- ~ Bhl-
KanuTam.- nnaH 'leCKOe noJIIIe-
HhiX snolKe - swnon- HHJI 
HHB HeHHe 

/B ThiC. py6./ 

Bcero Kanu-
TanJ.HhiX sno-
:>KeHBR: 16216 16875 104,0 

B TOM 'IHcne: 
1. CTpouTenJ.-

HO-MOHTa:>K-
Hhle pa6oTw 6757 4990 73,8 

2. 06opy~osa-
HHe H HH-
BeHTaph 8986 11089 123 ,4 

3. llpO'IHe 
3aTpaTw 
/s T.'l. npo-
eKTHO-H3hiC-
KaTenJ.CKHe 
pa6oTw/ 473 796 168 ,3 

BBe~eHO B ~eiCTBHe OCHOBHhiX cpe~CTB 
/clloH~OB/ Ha CYMMY 5883 ThiC. py6. 

llpoH3BOACTBeHHaB AeHTenbHOCTb 

B COCTaBe 06'be,IUIHeHHOrO HHCTHTy Ta 
QepHhiX uccne~osaHHi Haxo~JITCJI cnenua
JIII3HposaHHhle no~pa3~eneHHJI: 3Kcnepu
MeHTanJ.Hhle MacTepcKue I onwTHhli 3asow, 
OT~en rnasHoro 3HepreTHKa, TpaHcnopT
Hhli OT~en, peMOHTHO-CTpOHTenJ.HhiR yqac
TOK H ~pyrue, OHH o6cnylKHBaiOT na6opaTo
pu:a HHCTHTyTa. H3JUIIIIHJIJI npo~yKI.lHJI H 
ycnyrH peaJ1113YIOTCJI CTOpOHHHM opra.HH3a
UHJIM. 

~eJITenJ.HOCTh npOH3BO~CTBeHHhiX no~

pa3~eneHHi B 1974 ro~y xapaKTepH3yeTCJI 
OCHOBHhiMH noKa3aTenJIMH, npHBe~eHHhiMH 

.B Ta6JIIIne. 

lloKa3a TeJIII ro~osoi ~aKTH- ~ Bhl-
nnaH 'leCKOe non-

swnon- HeHHJI 
He Hue 

1. 06'beM rOTOBOR 
npO~YKllHH, Bhl-
nonHeHHhiX pa6oT 
H OKa3aHHhiX yc-
nyr B ThiC.py6. 7919 8049 101,6 

2. Pe3ynJ.TaTial 
cllHHaHCOBO-
X03JIBCTBeH-
Hoi ~eJITenJ.-
HOCTH /B ThiC. 
py6./ 317 1315 
B tfo~ K 06'beMy 4,0 16,3 

3. 3aTpaThl Ha 
O~HH py6nJ. 
peaJIII30saH-
Hoi npo~yK-
UHH B Konei-
Kax 95,9 83,7 

4. qHCneHHOCTh 
pa6oTaiOII(.BX 1685 1651 

OxpaHa TPYAa, 

TeXHHKa 6e3onaCHOCTH 

H npoH3BOACTBeHHaH CaHHTapHH 

B 1974 ro~y 6wn npose~eH pJI~ opra
HH3anuoHHo-TeXHH'IeCKHX MeponpHJITHB, 
HanpasneHHhlx Ha yny'lllleHHe ycnosHi Tpy~a 
u 6e3onacHOCTH pa6oT. Me*Ay ~upeKJ.luei 
H npocllcoi03HhiM KOMHTeTOM HHCTHTyTa 
6hiJIII 3aKniO'IeHhl COrnaweHHJI 0 npose~e
HHH MeponpHJITHB no oxpaHe Tpy~a, TeXHHKe 
6e3onaCHOCTH H npOH3BO~CTBeHHOR CaHHTa
pHH, KOTOphle BhlnOJIIIeHhl B ycTaHOBneHHhle 
cpoKH. Ha swnonueHue 3THX MeponpHJITHi 
H3paCXO~OBaHO 35360 py6nei, B TOM 'IHCne: 

- Ha MeponpHJITHJI no npe~ynpe*AeHHIO 
Hec'laCTHhiX cnyqaes - 12050 py6JJei; 
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- Ha MeponpHJITHJI no npe,nynpe:>K,neHHIO 
3a6oneBaHHH Ha npOH3BO,ZJ;CTBe - 9885 py6-
neii:; 

- Ha MeponpHJITHJI no o6meMy yny'IWe
HHIO ycnoBHH Tpy,na - 13325 py6neii:. 

175 

--

· B HHCTHTyTe 6wn opraHH30BaH H npo
Be,neH MeCJI'IHHI< no oxpaHe Tpy,na. B nepao.n 
npoBe,ZJ;eHHJI MeCJI'IHHI<a OT COTpy,D;HHI<OB liH
CTHTyTa nocTynano 981 npe,nnmKeHae, H3 
HHX 292 6.blnH BhlnOnHeH.bl B XO,ZJ;e CMOTpa. 




