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1. BBE,QEHH£ 

May4eHHe MexaHI-13MOB o6paaoeaH11.R CTpaHHbiX 4aCTI-14 e aAPOHHbrx 
83aHMOAeHCTBI-1.RX I-'IMeeT Ba*HOe 3Ha4eHI-1e AflR pa3BI-1TI-1.R Teopl-111 Cl-'lnb
H~X s3aHMOAeHCTBHH. Oco6~~ I-'IHTepec npeACTaBn.R~T I-1CcneAOBaHI-1R 
pOIKAeHHR peaoHaHCOB, noCKOnbKy, B OTnH4He OT CTa6HnbHbiX H KBa-
311CTa6HnbHbiX 4aCTH4, 6onbWHHCTBO 1-13 HI-'IX o6paayeTC.R HenocpeACT
B€HHO a pe3ynbTaTe saai-1MOAeHcTBI-1.R nepBI-14Hbrx 4aCT~-'~4· H3y4eHJ.1e 
xapaKTepi-1CTI-1K I-'IX PO*AeHI-'I.R MO)f(eT cny)f(J.1Tb 4YBCTBI-1TenbHbiM TeCTUM 
Afl.R HeKoTOPbiX TeopeTI-14eCKI-1X MOAeneH 1 1 1 • Ony6nHKOBaHH~e K Ha
CTO.RuteMY epeMeHH 3KCnepi-1MeHTanbHble AaHHble no pO)f(AeHJ-110 CTpaHH~X 
pe3oHaHcoe nony4eHbl e orpaHH4eHHo-H o6nacTH 3Heprl-1~ 1-1 e ocHoe
HOM a ny4Kax cTpaHHbiX 4aCTH4. Po)f(AeHI-'Ie A(1520)-peaOHaHca e Hy
KnOHH~x nY4KaX 6blno I-'ICCneAOBaHO TonbKO B ABYX 3KCnepi-1M€HTax: 
8 np -B3aHMOAe~CTBI-1.RX/2/ npH 3Hepri-1.RX HeHTPOHOB 5,6 f38 1-1 B pp
UaHMOAeJ1c TBI-1.Rx 1 3 1 Ha HaKoni-'ITenbHr.rx KOnb4ax I SR np1-1 3Heprl-11-1 
\Is= 62,3 f3B. 

B AaHHOH pa6oTe nPI-1BOA.RTC.R peaynbTaTbl l-13y4eHI-1.R 1-1HKnro31-1BHoro 
o6Da30BaHI-1.R A( 11)20) HPi:!TnnH-'IMIA r ~~--~<>~I""IA<>IA- of) r~~ '-'~ ~.::;~~~ 

yrnepoAa, anroMHHI-'I.R 1-1 MeA~-'~· Hcnonr.ayeTc.R TOT me nepei14Hb1H MaTe
pHan, 4TO 1-1 B 3KCnepi-1MeHTaX no H3y4eHH~ aApOHHOrO PO)f(AeHH.R 
o4apoeaHHr.rx 4aCTH4 ' 4· 5 ' , y3KI-1X peaoHaHcoa 16 • 71 1-1 P.RAa APYrl-'lx 
rHnepOHOB 'S 1

• 

2. YCflOBH~ 3KCn£PHMEHTA 

3Kcnepi-1MeHT BblnOnHeH C nOMO~biO cneKTPOMeTpa 6HC-2/9/ B Ka
Hane 4H'W' cepnyxoecKoro yCKOPI-1Ten.R. HMnynbCHbl~ cneKTp He~T
poHOB KaHana 4H 113MepeH HeCKOnbKI-'IMI-1 cnoco6aMJ.1/ 11• 13/ /pi-'IC. 1/. 
HHTeHCHBHOCTb He~TpOHOB COCTaen.Rna (2~5) ·106 HeHTPOHOB/41-1Kn 
ycKopHTen.R npH Ani-'ITenbHOCTH c6poca 1 c. $oToHHa.R KOMnoHeHTa 
ny4Ka noAaBn.Rnacb CBI-1H40B~M nornoTHTeneM Ton~HHOH 10 CM, pac
nono!KeHHr.rM nepeA 04H~aro~I-1M MarHI-'ITOM. Aon.R Aonro)f(HBY~I-'Ix He~T

panbH~x KaoHoB e ny4Ke He npeeblwana 1 ,5%'91 , a 1-1x I-'IMnynbCHbl~ 
cneKTP 6blcTpo naAan c pocToM P KaK 1141 - exp(-p/30) 3, rAe p -
HMnynbC KaOHa B f38/c B n.c.K. no3TOMY HeCMOTP.R Ha TO , 4TO 
ce4eHHe pO)f(AeHI-'I.R A(1520) e KaOHHOM ny4Ke er.rwe, 4eM e He~TpoH
HOM, npHMeCb He~TpanbHbiX KaOHOB He RBn.ReTC.R 3aMeTHbiM HCT04HH
KOM P~AeHH.R 3Toro peaoHaHca e AaHHOM 3KcnepHMeHTe. 

J. l<,. ·- ., • . I ' .,.,_,...,,_. 
tt j .. ~ •. _.) •• · ~· '.·-.~ ... ~...r\1); ~ 

!!.~', ·;... .. :·;_; -~--. I 
. L'<,:., .. , . 
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1 4 1  a - n p + p n  4 I I y r l K a  H e f i T p o H o ~ :  A - AaH-  
0-ro*opmsrp I 

I .-np + p n - p  HbIe Pi3 p a 6 0 T b 1  11/, 0 - - Pi3 p a 6 0 ~ ~  ' l2 I, - 113 pa- 
60Tb1 

/ 1 3 /  

C x e ~ a  pacnono rneHMR A e -  

T e K T o p o B  c n e K T p o M e T p a  6MC-2 
MHOrOKpaTHO ny6nn~oea- 
J l a ~ b / ~ ~ ~ * ~ ' .  O C H O B ~  C n e K T -  

POMeTpa  COCTaBf l f l f lM C n e K T p O -  

M ~ T ~ M ~ ~ C K M ~  M a r H M T  cn -40  
C CeqeHMeM BXOAHOrO OKHa  

90x29 C M ~ ,  CMCTeMbl n p O n O p -  

uMOHaJlbHblX K a M e p  M CuMHTMfl-  
10 20 30 40 50 60 70 

J l f l~MOHHblX rOAOCKOnOB,  H ~ G T -  
MMnyhbc HeHTpOHOB nywa. rsB/c 

P O H H ~ I ~  MOHMTOP. M H @ O P M ~ ~ M R  
c A e T e K T o p o e  n e p e A a e a n a c b  

B 3BM EC-1040.  6onee n o ~ p o 6 ~ o  o n u c a H u e  a n n a p a T y p u  A a H o  B pa- 
6 0 ~ a x "  /. 

Anfl B ~ ~ P ~ ~ O T K H  CMrHaJ la  3 a n y C K a  C n e K T p O M e T p a  MCnOJlb3OBaJlMCb 

3JleKTpOHHble CXeMbt, aHaJ lM3Mpy IO~Me  KOJlM'-ieCTBO CMrHaJ lOB CO CuMH- 

T M ~ ~ R ~ M O H H ~ I X  r o A o c K o n o B  M n p o n o p u u o H a n b H M x  K a M e p  / 15 ' . n o r ~ ~ a  
s a n y c ~ a  ~pe6oeana n p o x o r n A e H u R  uepea A e T e K T o p u  H e  M e H e e  qeTb1- 

pex a a p ~ r n e ~ ~ b ~ x  q a c T u u .  

3. CnEKTPM MHBAPMAHTHblX MACC 

3 a p f l r n e ~ ~ b l ~  q a c T n u a M  n p M n M c M B a n M c b  ~ a 6 f l u q ~ u e  3 ~ a u e ~ w f l  M a c c .  Anfl 
n o w c K a  p e 3 o ~ a ~ c a  6 b l n u  0 ~ 0 6 p a ~ M  C O ~ ~ I T M F I ,  coAepH(auWe A w H e  Me-  

~ e e  O A H O ~  nOJ lOMMTenbH0 M O A H O ~  O T p M u a T e f l b H O  3ap f lHeHHMX 

UaCTMu. A BblAef l f l f lMCb CpeAM " ~ e i ~ p a f l b ~ b t x  B U ~ O K "  ( v O ) .  Tpe6oea- 
JIOCb, q ~ 0 6 b 1  MMHMMaJlbHble PaCCTOflHMfl  MeH(Ay TPaeKTOPMflMM q a C T M u ,  

0 6 p a 3 y o u ~ x  BMf lKy ,  H e  IlPeBblluaJlM 1 , o  CM, a BOCCTaHOBJleHHaf l  B e p -  

WuHa o T c T o R n a  OT u e H T p a  M u u e H u  H e  M e H e e  u e M  H a  1 0  CM B A O ~ ~  OCM 

M3 ~ K C ~ O ~ M ~ M ~ .  B M A ~ H  ~ ~ T K M G  C M r H a f l ,  C O O T B ~ T C T B ~ I O ~ M ~  M a c c e  A .  

AMTCf l  B XOpOtueM COrJlaCMM C p e 3 y J l b T a T a M M  P a C q e T O B  no M e T O A y  

MOHT~-Kapno. 3a I\ n p u H u M a n n c b  V O ,  y KOTOPMX MaCCa M ( p  n - )  O T ~ H -  

u a n a c b  OT ~ a 6 n u q ~ o r o  31iaqe~nn 

3 
M a c c u  A H e  6onee q e M  H a  

7 M ~ B / c ~  . @OH noA nMKOM 

B yKa3aHHOM M H T e p B a f l e  COCTaB-  

nA~i H e  6onee 14%.  
npn o ~ 6 0 p e  T p e 6 o e a n o c b ,  

~ T O ~ M  BOCCTaHOBJleHHaf l  BepWM- 

H a  B ~ ~ M M o ~ ~ ~ c T B M R ,  o6pa3ye~af l  
BCeMM TpaeKTOpMRMM BTOPMqHMX 

q a C T M u  / B ~ J l I O q a f l  A / ,  OTCTOflJla 

OT u e t i T p a  MnlueHM H e  6onee 
q e M  H a  2 1 5  C M  ~ ~ o n b  OCM n y q K a  

H ~ ~ T ~ O H O B ,  a c p e A H e K s a A p a T n q -  

H o e  p a c c T o f l H u e  OT 3 ~ 0 i  sep- 
WMHU A 0  BCeX T p a e ~ T ~ p M i  qa- 
C T M ~  H e  n p e e u t u a n o  1 , O  CM. 

K p o ~ e  T o r o ,  ~ p e 6 o e a n o c b ,  q T 0 -  

6~ CyMMapHa f l  3 H e p r M R  CMCTeMM 

A n+n- tie n p e s b l u a n a  65 rsB. 

1 .11  1.114 1.118 1.122 
PPtc.2. C I I ~ K T ~  11HBapPiaHTHbIX 

M(pn-1, c2 M a c c  M ( p  n - )  . 



I r 
L 

L 
$
9
 

x
 

-
x

 
Q

x
 

cdl,m
 

c
a

J
 

S
 

.. 
m

 
a

+
,>

s
.a

 
S
, 

cd 
a

a
.2

 
a

<
 

d
 

E
 
0
 

x
 

b
a

,
 

'S 
S

g
 g:;;; 

3
a

J
b

Q
O

c
i

 
a

b
 

b
X

U
 

E
U

r
n

X
t

i
f

:
 

X
S

 
a

0
 

a
J

U
a

J
E

a
\

 
E

 
3

u
a

J
a

 
U

U
X

 
c 

U
x

S
f

i
.

-
 

(d
 

a, 
S

 h
lS

 
.T

X
r

J
'=

T
 

0
 

h
S

U
a

 
U

 
S

4
X

4
 

P
4

X
E

E
a

X
 

,
s

 
I
 

aJ 
a

a
 

a
 

2,:: 
. u

m
m

z
 . 

x
", 

F
X
 . 

B
 

.
w

a
r

n
\

 
m

 m
 

a
-
 

a
 C

s
 

a
 

0
 

z
 
a,..
 

a
u

o
~

a
z

 
O

I
-

X
a

l
I

L
 

I
-

o
m

3
1

3
 

Y
 

m
a

l
a

1
 

m
a

a
s

r
 

e
a

 
m

x
m

 
I,.. 

m
 K

 u
 

Z
 
a

0
 a

 
0
 

a
,N

 
c

z
 

L
I-m

F
 
I
 

o
 
I
-
-
 a

 
1

a
G

0
 
-
I
 

0
 

Y
 
I
"
 

s
 

n
u

z
 

e
m

3
K

\
K

 
u

m
~

 
m

m
u

 
m

1
u

I
-

o
m

 
I
 m

m
~

z
I

-
 

1
.
a

 
,Z

 
L

m
U

 
z

c
i
a

l
z

 - 
I
-

z
z

a
m

L
r

 
=

I
-

I
a

l
+

I
U

 
u

a
a

l
c

m
+

 
o

u
s

u
 -

Q
 

U
o

m
Y

a
x

 
U

 
1

0
-

 
U

 
m

 
0
 

m
 

z
m

t
;

 
5

2
L

O
I

L
 

z
~

m
c

m
o

 
Y

a
,

Q
a

J
I

u
U

 
m

I- 
Y

 
0
. 

a
l

4
Y

h
 

0
 

X
Q

a
,

 
+

3
 

Y
 
t; 

C
U

O
 0

 
m

u
U

 
N

a
 

I
-

 
m

o
 

I
L

"
 

-
X

 
a, U

q
 

m
 m

u
\

 
m

 
~

m
m

 
u
 

-
U

 
o

m
1

 
m

z
o

z
v

m
 

O
Y

C
 
I
I
 

c
 

- m
 0

 
m

~
a

,
 

-
~

m
 

1
x

0
-

O
a

l
 

L
II+

I~
Q

 

3
 

I 
I 

m
m

 I 
.

x
m

 
u
 

m
 

X
L

r
O

 
a

u
a

 
I- 

Z
 
>

Z
 

C
O

a
J

L
a

, 
I

m
Z

Z
 

4
U

Z
 

~
Q

Y
Y

 
I

K
O

I
 

m
u

 a
x

 
m

m
c

e
 

m
I

E
 

Y
 

1
0

1
 

0
 

C
"

 
a
 
I
 

u
a

o
 

I
,
\
I
-
0

 
m

 
Y

 
+

,o
a

lz
 

q
z'5

 
m

 
0
 

a
 

3
N

 
:
a
,
 

Z
U

3
-

I
 

a
,

-
0

 
L

 
I- 

N
Z

 
u
 
a

m
m

 
z
 

U
-

 
l 

U
U

W
I

u
 

m
<

I- 
U

 
L
 

1
s 

U
 

m
a

J
 

m
z

u
a

 
L
 
I- 

m
a

 
U

 
C

 
X

 
m

U
,Z

 
a

K
m

a
,

 
1

u
a

1
 

I
-

0
 

¶
 

I
 

I
-

Y
 

m
m

o
x

 
Z

 
2
, 

a
x

4
8

 
m

 m
 m

 
m

 
Q

I 
I
 

I
I

-
L

 
Z

Y
Z

K
 

a
,

u
m

 
a

c
 
I
 

a
u

 1 
L

 
I- 

Z
 

Y
X

Y
U

 
a
l 
a, 

Z
 

C
U

E
.

.
 

u
m

 
n
 

,Z
 

U
 

0
 

Z
 

Z
 

m
 

Y
 

c
 

'I. 
I
 

- 
z
 

*- f e 
a

m
3

 
x
 
I- 

5
 

n
 

I- 
K

 
U

 
x

x
 

z
m

a
 

U
a

x
 

l 
a

c
 

v 
z
 

m
 a

u
 

L
E

U
 

m
 

. . 
U

 
,S

 
U

 
aJ 

U
 

d
 

rd 
b
 

f: 
aJ 
a
 

2 
b
 

x -- 
E

l
 

a
 

X
U

)
 
b
 



4 ,  XAPAKTEPHCTHKH POI,LlEHHFI A(1520) 

~ @ ~ ~ K T H B H O C T ~  perUCTpal(nU A(1520) CneKTpOMeTpOM OnpeaenRnaCb 
MeToAoM Mo~re-Kapno c yqeTon ycnoeuk aKcnepnMeHTa u KpnTepnee 
o ~ 6 o p a  c o 6 u ~ u k  npu a ~ a n n a e  Aatitiux. Mo~ennpoeanacb peaKunn 

r a e  A - n ~ p o  Mnuetin. P a c n a ~  A(1520) Moaenupoeancn c yqeTon @a- 
3 o ~ o r 0  0 6 b e ~ a  Tpex qacTnq. 

r e o ~ e ~ p u q e c ~ a n  a@@e~TueHocTb perncTpaquu A(1520) B Tpex aKc- 
n03nuUfiX CneKTpOMeTpa COCTaBJlRna 2 , l b . l  o - ~ ,  1,65.1 0-3 
U 2,28. a 3I#leKTnBH0CTb T P M ~ ~ ~ P H O ~  CUCTeMbl - 0,62, 0,61 
U 0,83 COOTBeTCTBeHHO. YKa3a~Hble B Pa3Aene 3 KpHTePUU o ~ 6 o p a  
C O ~ ~ I T U ~  npuBenn K noTepe C O ~ N T M ~  B curtianax A(1520). C O O T B ~ T C T -  
ByloqUe 3HaqeHUR BeCa W ,  KOTOpble H ~ O ~ X O A U M O  6b1n0 YqUTblBaTb npu 
BuqucneHuu nonepeqnoro ceqewn w ~ ~ n o 3 n e ~ o r o  pomAeHun pesot ia~ca,  
npneeAent.1 B ~ a 6 n . l  / ~ o n o n ~ a  5 / .  ~ W ~ K T U B H O C T ~  perucTpauun cna- 
60 a a e u c u ~  OT nonepeqHoro nMnynbca p e 3 o ~ a ~ c a  n a a e n c u ~  cyqecT- 
BeHHO OT BeJlUqnHbl @ ~ ~ H M ~ H O B C K O ~  nepe~et i t iok X / P U C . ~ / .  

Pacnpeaenenne no p: ~ a 6 n o ~ a e ~ b l x  B aKcnepnMeHTe A (1 520 ) , no- 
nyqennoe nocne BuqnTaHnn @ona n KoppeKqnu Ha reoMeTpnqecKyo 30- 

@ ~ K T ~ B H O C T ~  CneKTpOMeTpa, 
3@$eKTblBHoCTb TpUrrepa, 
npOrpaMM PeKOHCTPyKuHM 
u o ~ 6 0 p a  Z O ~ ~ I T U ~ ,  nO~a3aH0 
Ha pnc.6. OHO XOPOUIO a n -  
npoKcnMnpyeTcn Oyn~uuek 

- 2 exp(-~p:) npn 3 n a q e ~ n u  
10 n a p a ~ e ~ p a  B = 3,5' 

?0,4 ( ~ a ~ / c - ~ ) .  

4 - 
Puc.7. P a c n p e ~ e n e ~ u e  H a 6 m ~ a e -  
M ~ I X  A( 1520) no pL n e ro  annporc- 
CUMaIJUR MO~enUPOBaHHbIMU C06b1- 

Pacnpe~enetiue ~ a 6 n n ~ a e ~ u x  A05201 no n p o ~ o n b ~ o k  cocTaennn- 
qek UX HMnyJlbCa B n . C . K .  (pL), n0JlYUeHHOe nOCne BUqUTaHUR 00- 
Ha, npuseAeHo Ha pnc.7. 6uno onpeaeneHo,  TO 0 6 n a ~ T b  U ~ M ~ H ~ H U R  

np0~0nbHok coc~aennnqek nMnynbcoB perncTpnpyeMux A(1520) -pe30- 
HaHCOB COOTBeTCTByeT o 6 n a c ~ n  nepe~eHH0k X 2 0,3 /X = p t  /p*  , 
rAe P*L U P* -llpOaOnbHaR COCTaBJlRlou(aR UMnynbCa U MaKCHManbHO 
a o n y c ~ u ~ u k  nMnynbc p e 3 o ~ a ~ c a  B cucTene ueHTpa Macc peaKunn 
/2 / / .  B pe3ynbTaTe COrJlaCOBaHUR CneKTpOB np0JJOnbHHX nMnyJlbC0B 
3KCnepUMeHTanbHbIX C O ~ M T U ~  C MO~eJlnpOBaHHblMU C nOMOUbI0 @YHKUHU 

F(x) = (E/pMax ). (d / dx) = (1 - x ) ~  6un onpeaeneH napaMeTp N = 
- +0,4 
- 2.0-o,J 



n - nOTOK H ~ ~ T ~ O H O B ,  npOUeAUMX q e p e 3  MMUeHb, T - TOJluMHa MMUeHM, 

N A  - '4MCJlO Aeoraflpo, A - ~ T O M H ~ I ~  B e t  R A p a  MMUeHM, 6 - 3@@eK- 

T M B H O C T ~  p e r u c T p a u u u  A( l52O) c y q e T o n  r e o ~ e ~ p u q e c ~ o k  a@@eKTuB-  

HGCTM YCTaHOBKM, ~ @ @ ~ K T M B H O C T ~ ~  T p M r r e p a  M I l p O r p a M M  PeKOHCT- 
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