
JjJs-lt,f{ 
P.r :..ACTBaQaTypo~ , JI.C.Bo8nQBa, H.ll.3oToB, 
BJ1J1Ba.HOB, B.A.KBJIMBM,ll3e, E.KHarntK, 
B.A.K~aMapeHKO, AJ1.MaJI~OB, r .JI.MeJIKYMOB_, 
H.H.llJIHDIKeBMll, C.H.llJIHDIKeBMll, B.M.CTapt~eHKo, 
M.H.Xat~aTypHH, B.A.UapeB 

HCCJIE~OBAHJ1E 
3~080-0BMEilliYX fiPOUECCOB PACCEHHHH 
Tr -ME30HOB HA HYKJIOHAX 
I1PH MAiiHX llEPEM11AX 
B mfrEPBAJIE 3HEPrHM 3-7 r3B 



iiftiti.,. ... Vir .111 tiJlepawx •c • 
Jt)1iJJJUC8.JUIJIMB. 

OHJIH. 0TJJB'IBe 
TOM, 'ITO TeJCCT IIpeJipBHTA 

:*"oM•JIB60 H8.Y1fHOM >KYPHAJJe 

J!f~CSQH.H 

1~e JI)'OJIBJCAJUIB OHJIH BMeJOT 

IJ(.'ir)'Mep&llJDO, COCTABD~YJO JIOCJJe.D; • 

3975/2-76 np. 

~4 ActBaUatypol, P • r pi;J.bl.l(lti.JI.. 

... 91 1 ~ lP· HccJielOBa-

•e aap .. OBO-o6M8HHYX 
1976. 

P.r.AcTaaQaTypoB, JI.C.BouQoaa, H.n.3oToa! 
BJ1J1aaHoB, B.A.KBJH1BH,LJ,3e,1 E.KHanHK, 
B.A.KpaMapeHKO, AJ1.MaJiaxOB, r .JI.MeJIKYMOB, 

1 - 9832 

H.H.OJI.HmKeauq, C.H.OJI.HWKeBHq, B.M.CTapqeHKO, 
M.H.XaqaTyp.HH, B.A.Uapea 2 

J1CCJIE,ll,OBAHJ1E 
3APH,L(OBO-OBMEHHhiX OPOUECCOB PACCEHHJ1H 
'n'- -ME30HOB HA HYKJIOHAX 
OPJ1 MAJIMX10EPE,ll,AqAX 
8 J1HTEPBAJIE 3HEPrJ1t1 3-7 r3B 

ti't-
~jj _) /; • .• 

. .• ·.-tal 
-.;::..(A 

1 Hl1l1Hct> MfY. 
2 IPH3Ii'I8CKHH HHCTHTYT HM. n.H.ne6enesa AH CCCP. 



1. BeeOeHue 

H3yqeHae 6HHapHMX peaK~HH a~poHoB BBnBeTcB o~Ho8 

H3 ~eHTpanbHMX npo6neM cllH3HKH BMCOKHX 3HeprHH. )J,o 

He~aBHero BpeMeHH OHO 6MnO OCHOBHOH ~enLJO 6onbWHH

CTBa 3KCnepHMeHTOB no CTOnKHOBeHHIO 3HepraqHMX qacTH~ 

H OCHOBHMM HCToqHHKOM HHcllOpMa~HH 06 a~pOHHOH ~HHa

MHKe. XOTB B nocne~Hee BpeMB B CBB3H C pOCTOM 3HeprHH 

ycKopaTene8 ace 6onLwee BHHMaHHe npaaneKaeTcB K ac

cne~oaaHHIO MHoroqacTaqHMX npo~eccoa, TeM He MeHee 

He cne~yeT 3a6MBaTb, qTo HMeHHO HHTYH~HB, ocHoaauuas 

Ha H3yqeHHH ~ByxqacTHqHMX CTOnKHOBeHHH, COCTaBnBeT 

cllYn~aMeHT uawero nOHHMaHHB MexaHH3MOB 6onee cnmKHMX 

MnoroqacTaqHMX peaK~HH. 

llpe~cTaaneHae o nepacllepaqecKoM, o6MeHHOM xapaK

Tepe B3aHMO~eHCTBHB npH BMCOKHX 3HeprHBX, nonyqHBWee 

~anLHe8wee pa3BHTHe B Mo~ena Pe.n>t<e, npaaeno K nee oM

HeHHOMY ycnexy, n03BOnHB KaqeCTBeHHO CKOppenHpOBaTb 

wapoKHH Kpyr 3KcnepaMeHTanLHMX ~aHHMX. O~HaKo Tpy~

HOCTH, B03HHKaiO~He npH ~eTanbHOM KOnaqeCTBeHHOM CO· 

nocTaBneHHH C 3KCnepHMeHTOM, npHBO~BT K He06XO~HMOCTH 

~anLHe8wero yToqHeHHB cy~ecTBYJO~X TeopeTaqecKHX no~

xo~oa. H 3~ecb HaM Ka:>KeTcB yMeCTHMM HanoMHHTb o TOR 

pona ~ns Teopaa, KOTOPYIO arparoT 3KcnepaMeHTanLHMe 

H3MepeHHB. B OTCYTCTBHe nocne~oBaTenbHOH TeOpHH CHnb

HMX B3aHMO~eHCTBHH HMeHHO nOCTOBHHOe COnOCTaBneHHe 

pe3ynLTaTOB 3KCnepHMeHTanbHMX HCCne~OBaHHH C "npo6-

HMMH" TeopeTaqeCKHMH MO~eJIBMH ne:>KHT B OCHOBe COBpe

MeHHoro pa3BHTHB a~pOHHOH cllH3HKH. Pa3BHTHe H ycoaep

weHCTBOBaHHe Mo~ena Pe.n>t<e KaK Henb3B nyqwe annrocT-
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pBpyeT CKa3aHHOe. HMeHHO 3KCnepBMeHTLI noiCa3allB He.n;o
CTaTOqHOCTL BHaqane npOCTOB noniDCHOB MO,D;enulnonspu-
3a.QBS a rr- p .... rr 0 n , nepe,D;HBe nBKB B y N -+ rr ± N B 
pn .... n p ; Kpocosep B cllaKTopu3a.QBsl, 3aTeM a6cop6-
TBBHLIX Mo.n;enei "cna6Lix" B "cBnLHLIX" pa3pe3oslnonspu-
3a.u;us B rr-p -+rr 0 n, a :)cpcp I H, HaKOHe.Q, "Mo.n;ucllu.u;uposaH
Hoi" a6cop6TBBHOB MO,D;enB l.n;yanLHOCTL, Cy:>KeHBe nepe.n;
HBX nBKOBI. B nocne.n;Hee BpeMS npe.n;npBHBMaiOTCS no
nLITICB nOCTpOeHBS a.n;eiCBaTHOB MO,D;enB 6BHapHLIX peaiC.QBB 
Ha 6a3e B,D;eB TeOpBB Pe,IJ;)Ke B a6cop6.QBB, CBS3aHHLie C BC
nOllL30BaHBeM S -ICaHallLHOB pe.n;:>Ke-ICapTHHLI/ 1/, 06'Le
,IJ;BHeHBeM Teopuu Pe,IJ;)Ke B reoMeTpuqecKBX npe.n;cTasneHBi 
l"pe,D;:>KeOMeTpBsl / 2/ I, yqeTOM B3aBMO,D;eBCTBBS noniOCOB 
B pa3pe3oB IMo.n;enL KOMnneKCHLIX non10cos Pe,IJ;)Ke 131 I, 
a TaiC:>Ke B paMKax ICBa3BnoTeH.u;uanLHoro no.n;xo.n;a/4/ B Me
To.n;a U-MaTpB.o;LI/5/. 

Cpe.n;u MHO:>KeCTBa 6uHapHLIX peaK.o;Bi oco6oe MecTo 
3aHBMaiOT peaK.QBB 3aps.n;osoro o6MeHa B npe)K,IJ;e scero 

rr- p -+rr 0 n, 111 
rr -p-+ .,n. 121 

BLI.n;eneHHOCTL 3TBX npo.u;eccos css3aHa c TeM, qTo npasu
na oT6opa .n;onycKaiOT B t -KaHane 3TBX peaK.o;Bi o6MeHLI 
nBWL c KBaHTOBLIMB qucnaMB cooTBeTCTBeHHo P-H A2 - Me-
30HOB, T .e. C TOqi(B 3peHBS TeOpBB Pe,IJ;)Ke OHB OTHOCSTCS 
K qucny npocTeiwux B, cne.n;osaTenLHO, HaB6onee y.n;o6HLIX 
,D;llS B3yqeHBS MeXaHB3MOB peaiC.QBB. 

KaKOBa :>Ke CBTya.QBS B OTHOWeHBB 3KCnepBMeHTallLHLIX 
.n;aHHLIX no 3TBM npo.u;eccaM? K co:>KaneHBIO, ee HenL3S 
npB3HaTL y.n;OBlleTBOpBTenLHOB, B 3TO, B qacTHOCTB, OT
HOCBTCS I( o6naCTB MallLIX t, r.n;e B ,D;aHHLIX, nonyqeHHLIX 
pa3HLIMB rpynnaMB, BMeeTCS ps.n; npOTBBOpequi. 

A. rr ... P -+ rr 0 n 

PeaK.o;Bs nepe3aps.n;KB 111 paHee no.n;po6Ho uccne.n;osa
nacL B Clle.IJ,YIOI.QBX pa6oTaX: B o6naCTB BMnynLCOB ,11;0 

18 F3B/c - B / 6•7/, OT 20 ,11;0 50 F3B/c- B /B/ , OT 20 
.n;o 100 F3B/c- a /9/. 

4 

HHTepec K peaiC.QBB 111 o6ycnosneH TaiC:>Ke TeM, qTo 
ceqeHBe nepe3apS,D;ICB npB t = 0 MO:>KeT 6LITL CBS3aHO 
C pa3HOCTLIO nOnHLIX ceqeHBB B3aBMO,D;eBCTBBS TT - - B 
rr + -Me30HOB Ha npoTOHax: t1 a=: a ( rr- p)- a ( rr+ p). H3o
TOnuqeciCas BHBapBaHTHOCTL B OnTBqeciCas TeopeMa npu
BO,IJ;ST K cne,D;yiOI.QeMy COOTHOWeHBIO: 

d - (tia )2 2 2 ...2 
_l!(rr P-+rr 0 n)l =-(l+p )=25.54(l+p )(tia}. 131 
dt t={) 32 TT . 

J.n;eCL p - OTHOWeHBe peanLHOB qacTB aMnllBTy,D;LI pacces
HBS c nepe3aps.n;Koi snepe.n; K MHBMoi qacTB, tia B3Me
pseTcs B M6, a d aId t - B MK6/F3B 2 .Pa3HOCTL nonHLIX 
ceqeHBB ti a B3MepsnacL B o6naCTB BMnynLCOB ,11;0 
20 F3B/C-B pa6oTe/IO/ OT 20 ,11;0 60 F3B/c - B /11/ OT 
50 .n;o 200 F3B/c- a 1121. 

Ilpu scex 3Heprusx o6I.Qas CTPYKTypa .n;ucllcllepeH.o;BanLHO
ro ceqeHBS npo.u;ecca nepe3aps.n;KB 111 TaKosa: senuquHa 
da/ dt npOXO,D;BT qepe3 MaiCCBMYM npB -t=0,03 /F3B/c/'; 
B BHTepsane 0,1 $. - t ::; 0,6 I F3B/cl2 ceqeHBe 6LicTpo 
na.n;aeT c ysenuqeHBeM - t B npu -t > 0,6 I F3B/cl2 npo
xo~BT qepe3 BTOpOB MaiCCBMyM. 

O.n;HaiCo .n;aHHLie, KacaiOI.QBecs nposana l".n;una"l npu 
t=O, npoTusopeqBBLI. B TO speMs, KaK .n;aHHLie npu 

HB3KHX l.n;o 18 F3B/ B cpe.n;HBX lcepnyxoBCKBXI 3Heprusx 
noKa3LIBaiOT, qTo C pOCTOM 3HeprBH 3TOT ,D;Bn ucqe3aeT 
lnepBLIB MaiCCBMYM DPB -t = 0,03 noCTeDeHHO BLIDOlla:>KB
BaeTcSI, npe.n;sapBTenLHLie .n;aHHLie FNAL 191 OTBepraiOT 
TaKyiO TeH.n;eH.QBIO: .n;un coxpaHseTcs .n;o 3HeprBB 100 F3B 
B nepBLIB MaiCCBMYM He Bblnona:>KBBaeTCS. 3TO 03HaqaeT, 
qTo 6onLWOB BKna.n; aMnllBTY,D;LI C nepeBOpOTOM cnBHa, KO
TOPLIB oqesu.n;eH npu 3Heprusx HB:>Ke 20 F3B, ocTaeTcs B 
npB BLICOICBX 3HeprBSX. 

JHaqeHBS (da/ dt) t=O npB pa3HLIX 3HeprBSX, nony-
qeHHble B Cepnyxose /8/ B FNAL, cBnLHO oTnuqaiOTcs 
.n;pyr OT .n;pyra, B TOM qucne a nepeKpbiBaiOI.Qeics o6nacTB 
BMnynLcos OT 20 .n;o 50 F3B/c. 3To npBBO.D:BT K pa3nuq
HLIM 3HaqeHBSM nepeceqeHBS 3c~MlleKTBBHOB p -TpaeiCTOpBB, 
KoTopas onpe.n;enseTcs no cllopMyne 
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da d;- = B( t) s 2 a3<PP(.t)-2 141 

CepnyxoscKHe ,naHHble ,nnJI ( d a I dt >t-o 181 HMeiOT 3Hepre
TH'IeCKYIO 3aBHCHMOCTb, H3 KOTOpoii cne,nyeT, 'ITO 3Haqe
HHe 3clxiJeKTHBHOH TpaeKTOpHH npH t = 0 paBHO: 

a :<P<P (0) .. 0, 58 ± 0,03 . 

llpH 3TOM B o6naCTH ManblX t ls6nH3H HynJII TpaeKTOpHJI 
a p<t) nHHeiiHa. 3clxiJeKTHBHaJI TpaeKTOpHJI, nony'leHHaJI H3 
3KcnepHMeHTanbHbiX ,naHHblX FNAL, Bblnona)I(HsaeTCJI 
s6nH3H t = 0 H a P (0) = 0, 50 IB o6oHx cny'laJix npH 
o6pa6oTKe Y'IHTblsaJiWg>b ,naHHblel6 1 1. 06a 3TH 3Ha'leHHJI 
CHHbHO OTnH4aiOTCJI OT 3Ha'leHHJI a~<P<P(O), nony'leHHOrO 
H3 H3MepeHHii !\a, BMnonHeHHbiX a Cepnyxose 111 I. H3 3TH X 
H3MepeHHii cne,nyeT, 'ITO a P (O) = 0,67+0,04. H xoTJI 

3dldl -
3KcnepHMeHTanbHble ,naHHble .nnJI !\a, nony'leHHble a o6na-
CTH 3HeprHii OT 50 ,no 200 F3BI 12< 3Ha'IHTenbHO CMJir'IHnH 
ocTpoTy 3Toro npoTHsope'IHJI lnocKonbKY 3HepreTH'IecKoe 
nose,neHHe !\a cosMeCTHMO c a ~cpcp (0) = 0,55 I, oHo He 
pa3peweHo OKOH'IaTenbHO. KaK cne,nyeT H3 131, sonpoc 
0 3Ha'leHHH at<P<P (0) TeCHO CBJI3aH C nose,neHHeM p(s) . 

17 a (0) -1 
B Mo,nenH nonrocos P e,n)l(e p (0) = [ tg / ] He 3aBHCHT 

OT 3HeprHH H npH a (0) =0,5 
p 

pasuo 1. 

Mbi y)l(e OTMe'lanH npoTHBope'IHBOCTb 3KcnepHMenTanb
HblX ,naHHblX ,nnJI ( d a I d t ) npH oqeub Manblx t ( 1 t 1 ::; 0, 0 3 ) . 
Tenepb o6paTHMCJI K 3KcnepHMeHTanbHbiM ,naHHblM ,nnB 
(daldt) npH 6onbWHX 3Ha'leHHJIX t. ITo ~opMyne 141 3TH 

,naHHble no3sonJIIOT HaiiTH a P (t). H3 cepnyxoscKHx 
H3MepeHHH 181 34>cp 

a P<P<P (t) = (0,56 ± 0,02) + ( 0,97 ± 0,04) t , 

Tor.na
3 

KaK ,naHHble FNAL 191 ,na10T 1 131 : 

a ~<P<P(t) = 0,53 + 0,83 t . 

IOTMeTHM, 'ITO TpaeKTOpHJI, npoxo,nJIIllaJI 'lepe3 p - H g -
Me30Hbl, HMeeT BH,n a(t) = 0,48+ 0,89 t I . B pa6o-

6 

Te I? I cne~HanbHO cpaBHHsanHcb a ~dldl ( t ) , nony'leHHble 
H3 ,naHHbiX npH 3HeprHJIX .no 18 F3:UI6lH npH 3HeprHJIX oT 
20 .no 100 F3B/c 191. 1iblno 3aMe'leHo, 'ITO npH -t < 
<0,2 I F3B/cl 2 3Ha'leHHJI af<t><t> (t ), nony'leHHble H3 
,naHHbiX npH HH3KHX 3HeprHJIX, ne)l(aT CHCTeMaTH'IeCKH 
BblWe 3Ha'leHHH, nony'leHHbiX npH BbiCOKHX 3HeprHJIX. 

Ji. 17-P-+17 n 

3KcnepHMeHTanbHble ,naHHble KaK no ce'leHHIO, TaK H no 
nonBpH3a~HH ,nnJI peaK~HH 121 3Ha'IHTenbHO 6e,nHee, 'I eM 
,nnJI peaK~HH 111. B o6nacTH yMepeHHbiX 3HeprHii H3Mepe
HHJI Ce'leHHJI npOBO,nHnHCb B pa6oTax114- 171, anpHBblCOKHX 
3HeprHJIX - a 19 •181. OcHOBHble pe3ynbTaTbl 3THX pa6oT 
MO)I(HO CYMMHpOBaTb cne,nyiOillHM o6pa30M. 

11 EcnH a(p) = J ~ dt OnHCbiBa Tb CTeneHHOH 3aBH-
CHMOCTbiO: -1,5 dt 

a(p)=Ap-n, 
JJa 6 

TO B HHTepsane HMnynbCOB 2,9-100 F3B/c 17 •141 

A =297 ± 27 MXG , n = 1,47 ± 0,03. 
B TO )l(e speMJI B HHTepsane 3-50 F3B/c 114- 181 

A= (230 ± 30) MKii, n .. 1,35 ± 0,04. 
TaKHM o6pa3oM, .nauuble a HHTepsane 3-100 F3B/c npHso-
,nJIT K cHcTeMaTH'IeCKH 6onee HH3KHM 3Ha'leHHJIM A H n , 
He)l(enH .nanuble npH 3-100 F3B/c. 

21 H3MepeHHJI ,nHclxiJepen~Hanbnoro ce'leHHJI npH Manblx 
HMnynhcax,- t = 0,05 I F3B/cl 2, npHBO,nJIT K cne,nyiOillHM 
3Ha'leHHJIM: 

0,4 - H3 ,naHHblx npH 3-100 F3B/c; 
0,5 - H3 ,naHHbiX npH 3-50 F3B/c. 
B TO )l(e speMJI 3clxiJeKTHBHble TpaeKTopHH, Haii,neHHble 

H3 .nanublx npH 3-18 F3B/c 11 4/H 20-100 F3B/c,cosna,naiOT, 
3a HCKHIO'IeHHeM yKa3aHHOrO pa3HOrnaCHJI npH ManbiX t(: 0). 
llo.nronKa c y'leToM scex .nauublx l6e3 1171 I .naeT 

A2 0 a
3

<P<P(t) .. ,45+0,7t, 

Tor.na KaK B ue.nasueii pa6oT/
17 1Haii,neHo 
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a:~<P(t),(0,426 ± 0,07) + (0,737 ± 0,026)t. 

3/ CTpyKTypa .n;H«W!epeHI~HaJILHoro ce'ieHHJI peaxu;HH /2/ 

npH MaJILIX t xapaKTepH3yeTCJI nepe.n;HHM .ZJ;HnOM H WHpOKHM 

MaKCHMYMOM npH t = -0,1. O.n;HaKo B 3KcnepHMeHTax npH 

p = 3,36; 3,72; 7 T3Bjcll 5! .n;nJI pacceJIHHJI anepe.n; o6-

Hapy~eHo OTCYTCTBHe nepe.n;Hero .n;Hna H no.n;beM ce'ieHHJI 

npH MaJILIX t • 

4/ IIOCKOJILKy a ... 
3 

(t) :: 0, 53 +0,R3 t, TO H3 .n;aHHLIX no 

peaxu;HH /2/ cne.n;yeif, ~iPo p - HA 2 -/34KileKTHBHLie/Tpaex

TopHH He JIBJIJIIOTCJI 06MeHHO- BhlpO~eHHLIMH npH MaJILIX 

H 

a (0) - a (0) = 0,1 , 
p A2 

npH'ieM HaxnoH 34KileKTHBHoii A 2 - TpaexTopHH I npH t < 0 I 
MeHLWe, 'ieM p -TpaeKTOpHH, a 

3
<jJ<jJ H a A 

3
<jJ<jJ nepece-

KalOTCJI npH t =-0,5 • p 2 

Kax y~e OTMeqanocL BLiwe, B peaxu;HJIX I 1/ H /2/ 

.n;onycKalOTCJI 06MeHLI JIHWL C KBaHTOBLIMH 'IHCJiaMH p- H 

A 2-Me30HOB cooTBeTCTBeHHO. O.n;HaKo .n;nJI onHcaHHJI 3THX 

peaxu;HR B paMxax Mo.n;enH Pe~e yqeT JIHWL noniOCHLIX 

OC06eHHOeTeR OKa3LIBaeTCJI He.D;OCTaTO'iHLIM H npHXO.ZJ;HTCJI 

BBO.ZJ;HTL .ZJ;OnOJIHHTeJILHLie OC06eHHOCTH /c TeMH ~e KBaH

TOBLIMH qacnaMH, 'ITO a .n;nJI p- H A
2 

-MeJoHoB/. Tax, .n;nJI 

peaKIJ;HH /1/ BBO.ZJ;JIT p' -nOJIIOC, pa3pe3LI HJIH KOMnJieKc· 

HLie non10ca. IIocne.n;uHe peJyJILTaTLI, nonyqeHHLie B 3THX 

HanpaBJieHHJIX, MO~HO HaRTH B pa6oTaX /19-23/. TeopeTH

qecxoe OnHCaHHe peaKIJ;HH /2/ B paMKaX a6cop6THBHOR 

MO.ZJ;eJIH OKa3LIBaeTCJI eiiJ;e 6onee CJIO~HLIM, 'ieM peaKIJ;HH /1/. 
Tax, B pa6oTe /24/ .n;nJI onHcaHHJI d aId t ( rr-p .... Tf n ) B o6-

nacTH oT 2,5 .n;o 18 T3B/c 6Lino HaR.n;euo Heo6xo.n;HMLIM, 

noMHMO A 2 -noJIIOca H CBJIJaHuoro c HHM (A
2 

-P) -pa3pe

Ja, BBeCTH BTOpH'IHLIR noJIIOc rr N / arr N = -0,6+ 0,6 tf, 
a npH yqeTe npaBHJI CYMM /25/ - eiiJ;e nOJIIOC TT (a = 1,4 t ) • 

c TTc 
B 3TOM CMLICJie OT a6cop6THBHLIX MO.ZJ;eJieR BhlrO.ZJ;HO OTJIH-

qaeTCJI MO.ZJ;eJIL KOMnJieKCHLIX nOJIIOCOB, KOTOpaJI n03BOJIJieT 

OnHCaTL H .ZJ;H«W!epeHIJ;HaJILHLie Ce'ieHHJI, H npaBHJia CYMM 

npH yqeTe JIHWL o.n;uoro KOMnneKcHoro A 2 -noJIIOca /26/ . 

Yxa~eM TenepL HeKoTopLie npo6neMLI, c TO'IKH 3peHHJI 

KOTOPLIX H3y'ieHHe ceqeHHR peaKIJ;HH /1/ H /2/ B o6naCTH 

MaJILIX nepe.n;aq JIBJIJieTCJI OC06eHHO HHTepeCHLIM. 
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1/ TpaeKTOpHH a p (t ) H a A
2 

(t ). 
H3MepeHHJI B o6nacTH B6JIH3H t ,o HHTepeCHLI c TO'IKH 

3peHHJI HJy'ieHHJI xapaKTepa "cwHaaHHJI" noae.n;eHHJI Tpaex

TOPHR Pe~e B o6nacTJIX qacTHu; (t > 0) H pacceJIHHJI (t < 0). 

B rpy6oM npH6JIH~eHHH .n;aHHLie yxaJLIBaiOT, 'ITO HMeeT 

MecTo rna.n;KaJI 3KCTpanonJIIJ;HJI npH nepexo.n;e OT t > 0 K 

t < 0. O.n;Haxo 6onee .n;eTaJILHLIR aHaJIH3 yxaJLIBaeT Ha 

CHCTeMa TH'ieCKOe OTKJIOHeHHe, BLIXO.D;JIIIJ;ee 3a npe.n;eJILI 3K

cnepHMeHTaJILHLIX OWH60K. 3TO MO~eT 6LITL Bhi3BaHO pa3-

JIH'IHLIMH npH'IHHaMH. 

a/ Ha nopore t -KaHana TpaeKTOPHH Pe~e HMeiOT 

TO'IKY BeTBJieHHJI, 'ITO MO~eT Bhi3LIBa Th HCKpHBJieHHe a (t) 
npH nepexo.n;e OT t>t riOp K t < 0/27~ 

6/ Tax xax noae.n;eHHe ceqeHHJI B o6nacTH t <0 onpe

.ZJ;eJIJieTCJI Hapg.n;y C nOJIIOCHOR TpaeKTOpHeR TaK~e BKJia.n;a

MH pa3pe3a, TO a , H3MepJieMaJI npH t < 0, MO~eT He 

coana.n;a TL c non~~WoR TpaeKTOpHeR, HHTepnonHpyiOIIJ;eR 

nono~eHHJI peJouaucoa npH t > 0 . 
a/ HaxoHeu;, yHHTapHOCTL Mo~eT npHBO.ZJ;HTL K BJaHMo

.n;eRCTBHIO nOJIIOCOB H pa3pe30B, 'ITO, B CBOIO oqepe.n;L, 

TaK~e MO~eT Bhi3LIBa Th HCKpHBJieHHe a (t) / 2S/. 06Hapy~e
HHe KpHBH3Hhl a (t) 6LIJIO 6LI O'ieHL Ba~HO .ZJ;JIJI npoBepKH 

•~opeTH'ieCKHX Mo.n;eneR. 

IIpe.n;cTaanJieT HHTepec TaK~e onpe.n;eneHHe cTeneHH 

HapyweHHJI o6MeHHoro BLipo~eHHJI TpaeKTOPHR p H A 2 
2/ HJy'ieHHe cTpyKTYPLI .n;H«W!epeHu;aanLHoro ce'ieHHJI 

HHTepecHo npe~e acero .n;nJI onpe.n;eneHHJI OTHOWeHHJI 

CnHH-I!>JIHnOBLIX H Hel!>nHnOBLIX BKJia.ZJ;OB. 3TO OTHOWeHHe 

.n;aeT HHI!>OpMaiJ;HlO 0 pOJIH CnHHOBLIX 34KileKTOB B peaKIJ;HJIX 

npH BLICOKHX 3HeprHJIX. B HeKOTOphiX MO.D;eJIJIX /"pe~eo
MeTpHJI" 121 I CBJI3L pa3nH'IHLIX cnHHOBLIX aMnnHTy.n; .n;o

BOJILHO ~eCTKO li>HKCHpyeTCJI, H 3KCnepHMeHT npH MaJILIX 

t, 'IYBCTBHTeJILHLIR K CnHHOBLIM 34KileKTaM, 6LIJI 6LI XOpo-

WeR npoaepxoR 3THX Mo.n;eneR. 

C TO'IKH JpeHHJI Mo.n;enH Pe~e 3TO aa~Ho no TOR 

npH'IHHe, 'ITO BLI.ZJ;eJieHHe l!>nHnOBOH aMnJIHTY.ZJ;LI 03Ha'laeT 

BLI.ZJ;eJieHHe npaKTH'ieCKH 'IHCTO nOJIIOCHLIX BKJia.ZJ;OB, TOr.n;a 

KaK Hel!>nHnOBaJI aMnJIHTy.ZJ;a CO.D;ep~T CHJILHLIH BKJia.n; OT 

pa3pe3a. Ilo3TOMY l!>nHnoaaJI aMnJIHTy.n;a, .n;aiOIIJ;aJI HHI!>op-

Mau;HIO 06 a (a A ), MO~eT 6LITL HCnOJIL30BaHa llpH 
p 2 
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H3yqeHHH BOllPOCOB, CB~3aHHhlX C llOniDCHOH TpaeKTOpHeH 

/KpHBH3Ha a (t}, 06MeHHOe BhlpO)I(~eHHe H T .~./, TOr~a 
KaK HecllJIHllOBa~ ~aeT HHcllopMal.(HIO 06 a6cop6THBHhlX 3cll· 

clleKTax. 

HaKoHel.(, B o6nacTH MaJihlx t ceqeHHe peaKJ.(HH /1/ 

H /2/ MO)I(eT B npHHJ.(Hlle CO~ep)l(aTL "TOHKYJO CTpyKTypy", 

ll0~06HyiO TOH, KOTOpa~ 6biJia 06Hapy)l(eHa He~aBHO B yn

pyrHx npol.(eccax 1291 · 
3/ B 3HepreTHqecKOH 3aBHCHMOCTH ~HcllcllepeHJ.(HaJILHOro 

ceqeHH~ peaKJ.(HH /1/ H /2/ MOryT CO~ep)l(aTLC~ "cllJIIOK

Tyal.(HH". HanHqHe no~o6Hwx cllnmKTyal.(HH, c o~HoH CTopo

Hbl, B03MO)I(HO, ll03BOJIHJIO 6w JIHKBH~HpOBaTL npoTHBope

qH~ Me)l(~y HeKOTOphiMH rpynnaMH 3KCllepHMeHTaJILHbiX 

~aHHhlX. C ~pyrOH CTOpOHhl, ll0~06Hhle cllniDKTyal.(HH O)I(H· 

~aiOTC~ B p~~e TeopeTHqecKHX MO~eJieH /MyJILTHKJiaCTep

Ha~ Mo~em. /30/, KOMnneKCHble nonmca /31/;, H H3yqeHHe 

S - 3aBHCHMOCTH Ba)I(HO C TOqKH 3peHH~ npoBepKH ll0~06HhlX 

MO~eJieH. 

llo~qepKHeM eme, qTo ~JI~ MO~eJieH, B KOTOphlX yqH

TbiBaeTC~ B3aHMO~eHCTBHe llOniDCOB H pa3pe3os/3/,o6JiaCTL 

Manwx nepe~aq npe~cTaBJI~eT nepsocTeneHHhlH HHTepec, 

TaK KaK HMeHHO B 3TOH 06JiaCTH pa3BHBaeTC~ yKa3aHHOe 

B3aHMO~eHCTBHe H HMeHHO 3~eCL HaH60Jiee 060CHOBaHHhlMH 

~BJI~IOTC~ npe~CKa3aHH~ MO~eJieH H HCllOJIL3yeMhle B TeopHH 

npH6JIH)I(eHH~ /pa3JIO)I(eHHe THna 3cllclleKTHBHOrO pa~Hyca 
B j- t - llJIOCKOCTH 131 I;. 

B HacTo~meM npoeKTe npe~naraeTc~ nporpaMMa Hccne

~OBaHHH ~HcllcllepeHJ.(HaJILHhlX ceqeHHH 3ap~~OB0·06MeHHhlX 
peaKJ.(HH: 

.-p ·l 770, 

TJ 'n' 

77°0 ' 

TJ-+ yy ' 

7!'-+yy, 

"o-+ YY 

npH HMnynLce 3,4,5,6 H 7 F3B/c Ha ycKopHTene JIB3 

B o6nacTH nepe~aHHhlx 4-HMnynLcos oT 0 ~o 0,3 I F3B/cf2. 
/,D;se nocne~HHe peaKJ.(HH 6y~yT paccMOTpeHLI B nocne

~YIOmHx npoeKTax/. Bnepsble 3TH Hccne~oBaHH~ 6wJIH Ha

qaThl B 1967 r. H ll03BOJIHJIH 06Hapy)I(HTL pacna~bl TJ'-+yy H 

CTPYKTYPY B ~HcllcllepeHJ.(HaJILHOM ceqeHHH peaKJ.(HH /2/ npH 
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-t < 0,1 I F3B/c/ 2 . 3TH pe3yJILTaTw 6hiJIH npe~cTasneHw 
Ha Me~yHapO~HhiX KOHcllepeHJ.(H~X B BeHe /1968 r./, JlyH~e 
/1969 r./, reH~eH6epre /1969 r./ H KHeBe /1970 r./ 

H ony6JIHKOBaHhl B pa6oTax/15,16/. 

Co3~aHHe HOBOH ycTaHOBKH - 90-KaHaJILHoro qepeH

KOBCKoro MaCC- cneKTpOMeTpa-<>TKpLIBaeT B03MO)I(HOCTL HC

cne~osaTL cTpyKTYPY ~HcllcllepeHJ.(HaJILHLIX ceqeHHH npol.(ec

cos, yKa3aHHbiX B Toii o6nacTH -t, KOTopa~ ~o HacTo~
mero speMeHH OCTaeTC~ llJIOXO HCCJie~OBaHHOH. CJie~yeT 
OTMeTHTL, qTO Hap~~y C ~aHHLIMH 0 nepeqHCJieHHhlX BbiWe 

npol.(eccax, B 3THX H3MepeHH~X 6y~yT nonyTHO nonyqeHw 

CBe~eHH~ H 0 peaKJ.(H~X: 

77-p-+cu 0 n, cu-+77°y, 

"- p ... f 0 n , f ... 277° , 
/5/ 

"-p -+77°77°n. 

llocne~H~~ oco6eHHO HHTepecHa, T .K. BLI~en~eT " - o6MeH 

H MO)I(eT CJIY)I(HTL xopowHM TeCTOM ~~ OPE-Mo~eJIH c a6-

cop6l.(Hei. 
60JILWOH HHTepec K CHCTeMaTHqecKOMY HCCJie~oBaHHIO 

peaKJ.(HH 77-p-+ TJ n , 77- p -+7J 'n CB~3aH TaK)I(e C B03MO)I(· 

HOCTLIO onpe~eJIHTL yrOJI CMeWHBaHH~ yHHTapHOrO OKTeTa -

CHHrJieTa nceB~OCKaJI~pHLIX Me30HOB. 

llpe~cTaBJI~eT HHTepec TaK)I(e HCCJie~osaHHe 3ap~~oso-

o6MeHHLIX npol.(eCCOB: 

77-p -+77 °n, 

"~d -+77°nn, 

/6/ 

/7/ 

C llOMOlllbiO KOTOPLIX MO)I(HO 3KCnepHMeHTaJILHO onpe~eJIHTL 
pa3JIHqH~ B ceqeHH~X, CB~3aHHLie C rnay6epOBCKHMH no· 

npaBKaMH H "3aHyJieHHeM". aMllJIHTY~ nepe3ap~~KH B o6:

JiaCTH wanLIX nepe~aHHLIX HMnyJILCOB. H, HaKoHel.(, H3-

wepeHHe ceqeHHH peaKJ.(HH nepe3ap~~KH OTpHI.(aTeJILHLIX 

nHOHOB Ha npOTOHaX - ~~pax ~aCT B03MO)I(HOCTL onpe~eJIHTb 
"" , 0 0 

ceqeHH~ B3aHMO~eHCTBH~ KOpOTKO)I(HBymHX TJ -, TJ - , 1T -

we30HOB c HYKJIOHaMH. 
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Puc. 1. Pe3yAblllalllbJ MOQeAupo8aHUJI npo11ecca rr- P-+7J n, 1J -+yy 
npu P = 4 T3B/c Ha 3BM: a/ pacnpec)eAeHue 3Hepzuu 
omc)eAbHbiX y - K8aHIII08; 6/ pacnpec)eAeHue cyMMbl 3Hepzuu 
y- K8aHIII08, Ev +E ; 8/ pacnpec)eAeHue yzAoe pa3Aema 

'1 y 2 
y- K8QH1/108 8 /8 A. C. K./; 2/ pacnpec)eAeHUe no 3(J(JeK1/IU6HOU 
Macce M1J QAJI 1J- Me30H08, 8occmaH08AeHHoe npozpaMMHbiM 
o6pa30M c y<~emoM yzA08bJX u 3Hepzemu<~ecKux owu6oK 
annapamypbl; c)j pacnpec)eAeHue Y2A08 8b1Aema 1J - Me30H08 
8 , pezucmpupyeMbJX YCIIIQH08KOU /8 A.C.K./; JIC/ UHIIIepeaA 
n~pec)aHHbiX HYKAOHY 4- UMnyAbC08, pezucmpupyeMbiX ycma
H08KOU 8 U36paHHOU zeoMelllpUU. 

2. KuHeMamuKa npo11ecca 

AHanH3 KHHeMaTHKH npouecca /2/ npoBO,IJ;HncJI .n;nJI 
nHOHOB C HMnynLCOM 4 T3B/c. 
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i1 
·~ 

·l 

Pe3ynLTaTLI Mo.n;enHpoBaHHJI Ha 3BM npe.n;cTaBneHLI 
Ha puc. 1. Ha 3TOM pHcyHKe Ey - 3HepreTH'IecKoe pac-
npe.n;eneHHe OT,IJ;enLHLIX y ·KBaHTOB, 06pa3}'10ID;HXCJI B 
pe3ynLTaTe pacna.n;a 1J ... yy , El'] - 3HepreTH'IecKoe pac-
npe.n;eneHHe 1] -Me30HOB, 8 yy - yron pa3neTa /B n.C.K./ 
Me)I(,!J;y y -KBaHTaMH, 8 - yrnLI BLineTa 1] -Me30HOB 
/B n.c.K./, 11-1] - pacnpJ.n;eneHHe no 34x}leKTHBHoii Macce 
pe3oHaHca H t - pacnpe.n;eneHHe no nepe.n;aHHOMY 4-HM-
nynLcy. 3TH pe3ynLTaTLI nony'leHLI B onTHManLHOH reo
MeTpHH, KOr,IJ;a 34x}leKTHBHOCTL perHCTpaD;HH /2/ paBHa 50/o. 

B pac'leTax yrnoBoe pacnpe.n;eneHHe npo.n;yKTOB pacna.n;a 
pe30HaHCa npe.n;nonaranOCL H30TpOnHLIM B CHCTeMe nOKOJI 
pe30HaHCHOH 'laCTHD;hl. 

KaK BH,IJ;Ho H3 puc. 1, .n;m1 npon;ecca /2/ 3HepreTH
qecKoe pacnpe.n;eneHHe HMeeT BLipa)l(eHHLIH MaKCHMYM 

B6nH3H HMnynLca HaneTarouieii qacTHD;LI,a B pacnpe.n;eneHHH 
yrnoB pa3neTa - BLipa)l(eHHLIH MHHHMyM. 3TH ,IJ;Ba 06CTOJI· 
TenLCTBa HMelOT Ba)I(HOe 3Ha'leHHe npH H,IJ;eHTH!liHKaD;HH 
npon;ecca /2/. 

3. Ily'IOK TT -- Me30H08 

B 3KcnepHMeHTe npe.n;nonaraeTcJI ucnonL30BaTL ny'IOK 
rr-·Me30HOB, c!llopMHpOBaHHLIH MarHHTOOnTH'IeCKHM KaHa
llOM .N!!30, n03BOllJIIOID;HM BapLHpOBaTL HMnynLC nHOHOB 
B HHTepBane OT 3 ,IJ;O 7 T3B/c. 

O)I(H,IJ;aeMLie napaMeTpLI nyqKa npH HMnynLce 4 T3B/c 
cne.n;yromHe: 

1. lfHTeHCHBHOCTL: 3.104 nHOHOB/1011 npOTOHOB B yc-
KOpHTene. 

2. YrnoBaJI pacxo.n;HMOCTL: 0,5°. 
3. Pa36poc no HMnynLcaM: ~p/p = ±1 °. 
4. )J;nHTenLHOCTL paCTJI)I(KH: 400 MC. 
5. IIonepe'IHoe ce'leHHe ny'IKa: 2,5x3,0 

4. MuweHb 

2 CM. 

B 3KcnepHMeHTe HcnonL3yeTCJI )I(H,IJ;KOBo.n;opo.n;HaJI MH
weHL ,IJ;llHHOH 100 C~ H ,IJ;HaMeTpOM 7 CM. 06mee KOnH-
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'leCTBO Be~eCTBa CTeHOK COCTaBJUieT 0,005 p.e.,, TOJIJ.IUIHa 

BXO,li;HOrO /BbiXO,li;HOrO/ OKHa - 450 MKM.llanOJIHeHHe MHWe

HH H3 npoMe:>KyToquoro cocy.na - Ka)f(,Z(hle 48 <~. 

5. Ily'IK08ble C~UH1/IUAAJI~UOHHble C'lei!'IUKU 

MoHHTopapoaauae ny'IKa npoH3BO.D.HTCJI c noMOUU>IO Tpex 

CUHHTHJIJIJIUHOHHbiX C'leT'IHKOB pa3MepaMH 0,5x7x7 CM 3, 

pa6oTaiO~HX B pe:>KHMe coana,IJ,euaii c apeMeHHhiM pa3pewe

HHeM 5 HC. ~JIJI HCKJIIO'IeHHJI Cpa6aTbiBaHHJI ycTaHOBKH OT 

pacCeJIHHbiX 'laCTHU /raJIO ny'IKa/ HCnOJib3yeTCJI ,IJ,Ba C'leT

'IHKa, o6pa3yiO~HX OTBepCTHe pa3MepOM 7x7 CM2 H pa6oTaiO

~HX B pe:>KHMe aHTHCOBna,IJ,eHHH C BpeMeHHbiM pa3peweHHeM 

20 HC. 
.linoK-cxeMa ycTaHOBKH npaae,IJ,eua ua puc. 2. 

Puc. 2. liAoK- cxeMa 90- KaHaA&Hozo <~epeHKoecKozo Macc
cneK•poMe•pa • PWC - nponopfiUOHaA&Hwe KaMep&r; s -
C~UH.UAAJif#UOHHble C<~e•<~UKU; CO - nopoZ08biU 'lepeHK06-
CKUU c<~e•<~uK; H2 - .ruc)~eoeoc)opoc)Ha.R MUIIIeH&; SC - npo
eoAo<~H&re ucKpoe&re KaMep&r; SA , SB - zoc)ocKonu<~ecKue 
CfiUH.UAAJifiUOHH&Ie c<~e•<~uKu; CA , CB - <~epeHKoecKue 
ZQMMa- cneK•poMe•pbl U3 C8UHI#080ZO c•eKAa. 
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6. IJponopf#UOHQAbHble KQMepbl 

~JIJI onpe,IJ,eJieHHJI uanpaaneHHJI nepBH'IHhiX qacTHU ac

noJib3yeTCJI 6 O,II,HOKOOp,IJ,HHaTHbiX nponOpUHOHaJibHbiX KaMep 

pa3MepoM 15x15 cM 2 • CaruaJibHble npoaonoKH a KaMepax 

pacnoJiaraiOTCJI Ha paCCTOJIHHH 3 MM H n0.3BOJIJIIOT JIOKaJIH-

30BaTb KOOp,IJ,HHaTy HaJieTaiOJ.IUIX 'laCTHU C TO'IHOCTbl0±1 MM. 
llpa 6a3e 300 CM 3To no3BOJIJieT onpe,IJ,eJIHTb uanpaaneuae 

3apJI:>KeHHOH 'laCTHUbl C TO'IHOCTbiO OKOJIO 0,3 Mpac). 

7. HcKpoe&re KaMep&r 

~JIJI onpe,IJ,eJieHHJI uanpaaneuaJI BTOPH'IHbiX qacTHU I y -

KBaHTOB/, o6pa3yiO~HXCJI a pe3yJibTaTe pacna,IJ,a pe3ouauca 

B ycTaHOBKe, HCnOJib3YIOTCJI 32 HCKpOBble KaMepbl C Mar

HHTOCTpHKUHOHHbiM C'beMOM HH$OpMaUHH pa3MepaMH 100 X 

X 100 CM 2 • KaMepbl rpynnHpYJOTCJI no 4, H3 KOTOpbiX ,IJ,Be 

KaMepbl pacnonaraiOTCJI ropH30HTaJibHO, a ,IJ,Be ,IJ,pyrae -

no,IJ, yrnoM 17 °. KaMepbl pa3,IJ,eJieHbl ua ,IJ,Be ceKUHH, no 

16 a Ka)f(,Z(oii. Me)f(,Z(y rpynnaMH H3 'leTblpex KaMep pacno

naraiOTCJI KOHBepTOpbl CYMMapHOH TOJI~HHOH OKOJIO 1 pac).ec). 

TO'IHOCTb JIOKaJIH3aUHH KOOp,IJ,HHaT 'laCTHU KaMepaMH -

0,5 MM. fipH perHCTpaUHH y- KBaHTOB HanpaBJieHHe H3MepJI

eTCJI rpynnoii B3 qeTblpex KaMep. B 3TOM cnyqae TO'IHOCTb 

H3MepeHHJI HanpaBJieHHJI onpe,IJ,eJIJieTCJI TOJIJ.IUIHOH KOHBepTo

pa, H ,II,JIJI KOHBepTopa TOJI~HHOH 0,3 p.e. H E e = 2 F3B 
HMeeT BeJIH'IHHY 3,4 ..wpac). 

8. Foc)ocKonu<~ecKue Cf#UH111UAAJI~UOHH&Ie c<~eiii<~UKU 

~JIJI yBeJIH'IeHHJI 3c1MlleKTHBHOCTH 3anyCKOB yCTaHOBKB 

a cnyqae peracTpauaa y-KaauToB H onpe,IJ,eneHHJI uanpaane

HHJI BTOpH'IHbiX 'laCTHU HCnOJib3yeTCJI rO,IJ,OCKOn H3 20 CUHH

THJIJIJIUHOHHLIX C'leTqHKOB pa3MepaMH 2x10x100 cM1. ro,no

CKOnH'IeCKHe C'leT'IHKH pacnoJiaraiOTCJI Me)f(,Z(y HCKpOBbiMH 

KaMepaMH H qepeHKOBCKHMH y - cneKTpOMeTpaMH H pa60TaiOT 

a pe:>KHMe coana.neuaii c apeMeHHhiM pa3peweuaey 20 Hc. 
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9. qepeHKoecKue y- cneKmpoMempbl 

3HeprHJI y ·KBaHTOB H HX KOOp,!J;HHaTbl H3MepJIIOTCJI 
y-cneKTpoMeTpaMH norrHoro norrromeHHJI H3 CBHH~oaoro 

cTeKrra. 06mee KonaqecTBo cneKTpoMeTpoB- 90. CneKTpo
MeTpbl pa6oTaiDT He3aBHCHMO H rpynnapyiOTCJI DO 

45 B Ka)K,D;OM H3 .n;ayx KaHarroa. Pa.n;aaTop cneKTpoMeTpa 
HMeeT reKcaroHaiTbHYIO ~OpMy C pa,D;HYCOM BllHCaHHOH OK· 
py:>KHOCTH 8,75 CM /3,5 p.e.j H ,D;ITHHOH 35 CM /14 p.e.j. 
K pa.n;aaTopy KrreHTCJI ~OTOYMHO:>KHTerrL THna «1>3Y-491i 
,D;HaMeTpOM 17 CM. 

3HepreTaqecKoe pa3pemeHHe cneKTpoMeTpoB, H3MepeH
Hoe Ha nyqKe 3ITeKTpOHOB H3BeCTHOH 3HeprHH, paBHO: . 

L\E/E = ± (5/ v' E ) % ' 

r.n;e E - 3HeprHJI 3rreKTpoHoB B T3B. 

10. Tpuzzep 

3anyCK YCTaHOBKH npOH3BO,!J;HTCJI, eCITH HMeeT MeCTO 
- L R ,>t " coana.n;eHHe S.,S2,S 3 ,S11 ,SI-IO ,SII-20, LL ,CR npH ycrro-

BHH, qTo 3HeprHJI qacTH~ B cneKTpoMeTpax rreaoro ( L) H 
npaaoro (R) KaHaiTOB H HX CYMMa npeBblliiaiOT HeKOTOpblH 
nopor, onpe.n;errJieMbiH KHHeMaTHKOH npo~ecca. 

llorrHaJI 3a.n;ep:>KKa Tparrepa cocTaBrrJieT 490 HC. OlKH
.n;aeMoe qucrro TpHrrepOB DpH HHTeHCHBHOCTH DHOHOB 3.104 
B ~HKrre N =0,5. 

Tp 

11. 3AeKmpoHHa.R annapamypa 

PeracTpapyromaJI 3rreKTpoHHKa BblnorrHeHa B cTaH.n;apTe 
"BHWHJI" H BKITJOqaeT B ce6JI: 

1/ 6biCTpyro 3ITeKTpOHHKY, 
2/ ClleKTpOMeTpHqecKyiD 3ITeKTpOHHKy, 
3/ 3ITeKTpOHHKy HCKpOBbiX KaMep. 
YcTaHOBKa pa6oTaeT Ha ITHHHH C 3BM THna "Hewlett 

Packard 2116 B ". 3rreKTPOHHKa, ocymecTBITJIIOmaJI CBJI3b 
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c 3BM, npe.n;cTaBrrJieT co6oi norrHyro "BeTBb" /7 KpeiToa/, 
BblnorrHeHHYIO B cTaH.n;apTe KAMAK. 3BM BblnorrHJieT crre
.n;ywmae ~YHK~HH: 

1/ DpHeM HH~OpMa~HH C ,D;eTeKTOpOB, 
2/ KOHTpOITb H npe,n;BapHTeiTbHbiH OT60p HH~OpMa~HH, 
3/ HaKODITeHHe HH~OpMa~HH, 
4/ o6pa60TKY qacTH HH~OpMa~HH, 
5/ KOHTporrb H ynpaarreHHe pa6oToi annapaTypbl, 
KoMnrreKc 3BM BKmoqaeT: 
1/ TerreTain, 
2/ .n;ucnrrei, 
3/ MarHHTO~OHbl Ha 9 ,D;OpOlKeK /.n;Ba/, 
4/ ,!J;HCK C naMJITbiO, 
5/ rraiHnpHHTep, 
6/ nep~opaTop, 
7 I onepaTHBHYIO naMJITb Ha 32 K. 
06'beM co6biTHJI cocTaBrrJieT 824 crroBa. 

12. H3MepeHue 3(J¢eKmueHou Maccbz 

qepeHKOBCKHH Mace· cneKTpOMeTp ll03BOITJieT npJIMbiM 
o6pa30M H3MepJITb 3lWJeKTHBHYIO Macey pe30HaHca: 

M 2 
= 2 E E (1- cos e), 

I 2 

r.n;e E I ' E2 H e - COOTBeTCTBeHHO 3HeprHH H yrorr pa3-
neT a y - KBaHTOB. 0THOCHTeiTbHaJI OWH6Ka H3MepeHHJI MaC
Cbl 1\M/M -±3,7% . 

,L(rrg pe3oHaHca c M = 545 M3B 1\M = ±20 M3B. 
ToqHoCTb H3MepeHHJI Mo:>KeT 6b1Tb yBerraqeHa BapbapoaaHa
eM TorrmHHbl KOHBepTOpOB H 6a30H KaMep. 

13. CmamucmuKa 

PacqeT cTaTHCTHKH npoH3Bo.n;urrcJI npu crre.n;yromax 3Ha-
qeHHJIX: 

1/ DOTOKTT--Me30HOB: 3.104 B ~HKrre, 
2/ qacrro ~HKITOB: 300 B 'IUC, 

3/ .n;rraHa H 2 ·MHWeHH: 100 eM, 
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41 reoMeTpHqecKaB 3~eKTHBHOCTL YCTaHOBKH: 0,05, 
51 KOHBepCHOHHaB 3~eKTHBHOCTL YCTaHOBKH: 0,4, 

. 61 ceqeHHe npouecca ":-p .... Ti n , Ti .... y y: 40 MK6 
/P = 4 F3B/c/ / . .,-

fipH yKa3aHHblX 3HaqeHHBX HMeeM: 

N= 30 co6r.Jmuil/<iac. 

3a 300 qacoB pa60Tbl YCKOpHTenB 6y,IJ,eT JaperHCTpH
poBaHO oKono 9000 co6blTHH npH P= 4 F3B/c, qyo noJao
nHT nonyqHTL cpe,D,HIOIO TOqHOCTL H3MepeHHB .D.H4x!lepeH
UHanLHOrO ceqeuHs a HHTepaane 0-0,25 I F3B/cJ2 no
ps,D,Ka 5o/o. 

14. Ol.leHKa uHmepeaAa u IIIO'iHocmu U3MepeHUJI 
Keaopama nepeoaHHozo 4- uMnyAr.ca 

Mo,IJ,enHpoaaHHe npouecca 121 noKaJano, qyo ycTaHoa
Koil perHCTpHpyiOTCB C06b1THB B HHTepaane -t OT 0 ,II,O 
0,3 I F3B/cl2 , yoqHoCTL no-t a yKaJaHHOM HHTepaane 
oueHHBanacL MeTO.D.OM MoHTe- Kapno. PeJynLTaTLI aHanHJa 
BMeCTe C ,IJ,aHHblMH pa6oy/14/ H /15/ npHBe,IJ,eHLI B ma6A. 1. 

Ta6mma 1 

J.1 HTepBan (faBle) 2 ~t 

~ t /14/ ~t/15/ (HaCTOSIIUHH 
It I. npoeKT) 

--
0-0,05 ±.0,045 ±.0,015 ±.0,006 

0,05-0,10 ±.0,080 ±.0,025 ±.b,006 

0,10-0,15 ±.0,090 ±.0,030 ±.0,009 

0,15-0,20 ±.0,090 ±.0,030 ±.0,009 

0,20-0,30 ±.0,110 ±.0,035 ±.0,012 

18 

KaK BH.D.HO Hl Ta6nHUbl, yoqHoCTL no \f\ Hoaoil ycTa-
HOBKH B TpH pa3a npeBblWaeT TOqHOCTL, KOTOpaB 6blna ,IJ,O
CTHrHyTa B pa60Te /15/, H B ,IJ,eBBTL pal - ,IJ,OCTHrHyTyiO 
a pa6oTe/14/. 

15. Ol.leHKa eeAU'IUHbl fPOHOBbiX npo1.1eccoe 

HaMH 6blnH oueHeHbl cne,IJ,yroiUHe cl>oHoable npoueccbl: 

"-P-+" o" on' 

77-p-+wn, w -+7T 0 y, 

77-p -+77°n, 77°-+yy, 

"-p .... RN*, R-+yy. 

181 

191 

1101 
1111 

PeJynLTaTbl MO,IJ,enHpoaaHHB noKalblBaJOT, qyo HaH6onL
WHH BKna,IJ, a cl>oH a ycnoBHBX npe,D,naraeMoro 3KcnepHMeHTa 
,IJ,aeT npouecc 181, KOr,IJ,a ycTaHOBKOH perHCTpHpyiOTCB ,IJ,Ba 
Hl qeTblpex y -KaaHTOB. BKna,IJ, ocTanLHblX cl>oHOBblX npo
ueccoa Man. no oueHKaM, aenHqHHa cl>oHa npH HMnynLce 
4 F3B/c Menee 4o/o. 

3aKAIO'IeHue 

llpH HJyqeHHH 3apB,II,OB0-06MeHHblX npoueCCOB oqeHL 
Ba:>KHO nonyqHTL ,IJ,eTanLHYIO HHcPOpMaUHIO 06 3HepreTHqeCKOH 
3aBHCHMOCTH ceqeHHH. 

llporpaMMa Hccne,IJ,oaaHHH npouecca 121 npe,D,nonaraeT 
H3MepeHHe peaKUHH npH nBTH 3HaqeHHBX HMnynLCarr--MeJo
Ha oT 3 .D.O 7 F3B/c c HHTepaanoM 1 F3B/c. 

C yqeTOM BpeMeHH Ha HaCTpOHKy annapaTypbl H KOHT
ponLHLie OnblTbl ,D.nfi npoBe,IJ,eHHfi 3KCnepHMeHTa npH HMnynL
ce 4 F3B/c noTpe6yeTCB oKono 250 'lacpa6oTbl ycKopHTens 
npH HHTeHCHBHOCTH nHOHHOrO nyqKa 3.104 B UHKne. 3a 
yKa3aHHOe BpeMB Ha MarHHTHYIO neHTY 6y,IJ,eT JanHCaHO 
oKono 40000 TpHrrepoa I oKono 5000 pacna,IJ,oB Ti-+ y y I, 
,IJ,nB o6pa6oTKH KOTOpLix Ha 3BM CDC -64o0 noTpe6yeTcB 
100 'iac. Ha6op HHci>opMaUHH nnaHHpyeTCB Ha I H I I KBap-
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Tanbl 1976 ro.D;a; ee o6pa6oTKa - ua III H IV KBapTanbl 
1976 ro,D;a. 
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