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coeeqannn, nocenqenHoro @nanrec~oMy 060cm>ea~n10 nnannpyenoro 
B OHRH YCKOpHTenbHOrO KoMnneKca, K010pblk fiOnmeH 3aMeHHTb CHHXPO' 
OasoTpa~. B c60pnw~e y~aaanu Hanpaenennn,tKoTopue AOJUKH~ 6bmn 
nonyrwrb p a s ~ n ~ n e ,  paccno~penu ~ o n ~ p e r n u e  npewome~nn ancnepnI, 7 
MenTom. flo~asano, r ~ o  pennTnencrcKan nAepnaR @nsnKa nneeT XOPO- 

une nepcneKTneu p a s ~ n ~ n n  Ha ~ e k c ~ e y o q e ~  c n ~ x p o @ a ~ o ~ p o ~ e  
H A~~CTBYIWIHX 3KCflepHMeHTanbHUX YCTaHOBKaX. 06cymflan~cn MQTOflHKH 

s~cnepnnen~a. 
C Tex nop 6um npoeeAeHo anaqn~enbnoe KonnqecTeo cennnapoe 

coee~a~nk ,  Kon@penunk /e TOM qncne - nemaynapoa~~/ .  
P ~ ~ R T H B H C T C K ~ R  RAepHaR i$H3HKB IlpeBPaTHllaCb 6 KpynHOi3 HayrHOe 

- nanpaenenne. H ~ o r n e  n3 npeanomennk, coaepmaeunxcn e YnonnnyTon 
c6Opnn~e, peannsoeanu. H e ~ o ~ o p u e  n3 pesynbTaToe, o6cym~aeunxcn 

\ : B ~peABapHTenbHOM IlOpRAKe, nOnyrtHnb4 EllOCnt?AeTEHH WHpOKOe MemCly- 

naepnok @HSHKO~ - nccneaoeanne ceokc~e E ~ ~ C O K O B O ~ ~ ~ M A ~ H ~ U X  c o c ~ o -  
~ n n k  naep~ok naTepnn, noeeAennn naepnok MaTepnn na nanux pac- 
CTORHHHX - Bupocna B npo6ne~y nsyrennn MynbTHKBapKOBbIX cncTen . 
H KHHeTHKH K B ~ P K O B O ~  flna3Mhl. Clan0 RCHO, r T 0  3KCnepHMeHTU 6 Wok 
o6nac~n nnem npnwoe oTHoluenne K uen~panbnok npdnene @~SHKH 

CblnbHblX E ~ ~ H W O A ~ ~ C T B H ~  - K E ~ H T O B O ~  XpOMOC\HHdMHKe ~ O ~ ~ W H X  PBCCTO' 
m L n ~ m r n a  H ~ L E ~  P KO 6. - 

Ha TeMy " M ~ ~ ~ T H K B ~ ~ K O E U ~  6 3 a ~ M O ~ e k ~ t ~ b l ~  H KEaHTOBaR X ~ m ~ C I c l p  

nann~a" 6 Ay6ne c IS no 19 C ~ H T R ~ P R  1981 r. 6bm npoBeAen 
V I  Mem~ynapo~nuk cennnap no QHBHK~ BUCOKHX ~t ieprnk,  6 b 1 3 6 a ~ ~ ~ k  - 
anaqn~enbnufi nnTepec. Buue~mnk B nauane 1982 r. c60pnn~ ~ p y a o s  
s ~ o r o  cennnapa aaet AoeonbHo nonnoe npeAcTaenenne o C ~ C T ~ R H H H  

nccne~oeannk a arok o6nactn nayKn B pasnnunux clpanax H HayrnUx 
uen~pax n o nocneannx ~OCTHIR~HHRX. 

! Hac~onynk C ~ ~ P H H K  MOmeT cnymnla AOnOnHeHneM K c60pnnKy TpyAOe 
VI Hem~~ynapo~noro ceMnnapa. OH CocTaenen B Tpaanunnx y n o ~ n n y ~ o r o ,  
ebllue c60pnnKa "Hyrcnorpo~ n pennrnencTcKan RaepHan @nsnKa". C60py. 
HHK noAtaoanT nTorn pa60.r~ coeeqannn, npoxoanewero o lly6ne c 25 
no 27 Man 1982 r. flporpa~na s ~ o r o  coeeuannn s u w a n a  &sop 
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Cy&eCTBylO~UX yCKOpHTt?llbHblX B O ~ M O M H O C T ~ ~  Wff IlPOBeAeHHR UCCnWO- 
eannk no p e n n ~ u e u c ~ c ~ o k  nAep~0k @ n ~ n ~ e ,  un@pnaunn o CywecTeyn- 
qux n B H O B ~  C O ~ A ~ B ~ ~ M Y X  aKcnepnMentanbnux yctanoeKax. bctsnrlec- 
Kne HccneAoeanun H p e ~ y n b ~ a ~ ~  06cywanncb B ocnoenon c T O ~ ~ K H  

apenun nporpam n oqenoK nepcneKtue. Coeeqanne QaKTnrlecKn 6tJZK) 
nocBnqeno ouenKe ~ a y u n o - ~ e ~ o ~ u r e c ~ o r o  noTenquana penn~neuc~c~ok  
n~epnok @ H ~ H K H  B OHRH w e c~pa~ax-yr lac~nnuax HncTnTyTa. 

K ~ K  H B c60pnn~e " H y w ~ p o n  H pennTHBHCTCKaR RAepHaR @H~HKB", 

Mbl KOHCTaTHpYeM, YTO A0 CO3AaHMfl HyKnOTpOHa TOnbKO CHHXFU~@~~O'  

TWH MomeT 06ecneqn~b OHfiH nnAupyloqee nonomenue n KonKypen- 
~ocnoco6nue ycnoeun nccne~oeannk e o6nac~n p e n ~ ~ n e n c ~ c ~ o k  nAep- 

* q0k @wSHKH. ~ O C K O ~ ~ K Y  pWeHne 0 CO3~aH4lU HyKJlOTpOHa He IlpUHRTO, 
a cosAanne unmeKTopa OToAeuraeTcn na neonpe~enennuk WOK, TO 

~unn~anbnuk  c p o ~  cnym6bl cunxp~a30~pona  onpenennercn KaK 10 neT. 
310 03navae~, YTO H ~ O ~ X O ~ H M O  npoBecTu aa~eny  n ~o~epnuaaqnn Tex 
cncTen cnnxpo@a30tpona, Kotopue eupa60~ann unn eupa60~a10~ e Te- 
qenne HecKonbKnx neT C B O ~  pecypc. HM~HHO B 310k CBR3H Yvenuk 
coeeT OHflH oTnec K wcny  eamnekwux s a ~ a q  HncTnTyTa p a 6 o ~ ~  no 
TeMe " M O A ~ P H H ~ ~ ~ H R  CHHXpO@SOTpOHB KBK YCKOpHTenR PeJlFITHBHCTCKHX 
H nonnpn30eannux n~ep" .  B nactonqee epenn e pesynb~ate ebmonnen- 
HYX 3a nocneAnne roAu p a k t  C H H X ~ ~ @ ~ B O T ~ O H  0 6 n a ~ a e ~  ynnKanbnblMn 
nywann nonnpnsoeannux ~ektponoe, eAnncTeennuMn B nnpe nyuKaHn 
PenntnwcTcKnx nnep c 3neprnek ebnue 3,5 T3B Ha HYKJIOH, npn KOTO- 

poi4 narlnnaetcn pemnM npe~enbnok @parnenTaunu nAep. Cosaanu neo6- 
xoannue ycnoBnn pa3eep~ueanun s~cnepn~enranbnux nccne~\oeannk 
Ha nywax qacTnu KoMnneKca Memennoro eveofla H Ha 6onbmnx n m a -  
ARX 3~cnepu~en~anbnoro  Kopnyca. Bce cnomnw cncTeMb( ycKopnTenn 
H KOnnneKc neanennoro BYtaoAa pa6otant c peaynb~npyloiqek naaem- 
n o c ~ b n  95%, w o  cwreeTcreyeT ypoenn naAemnocTn nywnx ~CKOPH-  

~enek .  3annannpo~annan ~o~epnnsaqnn cnnxpotltasotpona noawnnt 
LOXPaHHTb 3101 YPOBeHb HaAeMHOCTH H K O H K ~ P ~ H T O C ~ ~ O C O ~ H O C T ~  flyrlKOB 
VCKOpHTenn. 

Ha COB~aHnU, KOTOpoMY flOCBRU(eH HBCTORL~H~ C~OPHHK, 06Cym~la' 
nHCb yCKOpHTeJlbHate BOaMowcHOCTH ApyrHX UeHTpoB bl IlepCneKTHBbl HX 

Pa3BHTHR H HCflOnb30BaHHFI. H3 pf23YJlbTaTOB MBe4aHHR H H3 MaTCpbla' 
nos V I  ~ e r n C I y ~ a p o ~ ~ o r 0  cennnapa snano, UTO pennTnencTcnan naepnan 
@nan~a crana eamnbtn paaAenoM H C C ~ ~ A O P ~ H H ~  eo n w r n x  ycKopuTenb- 
nux UenTpax. Iinepnue cTonKnosenm c 6onbwn~n nepeAauam nMnynbca 
bl3yqWTCR He TOnbKO B nyrlKaX ~ T H B H C T C K H ~  RACP, HO H B WHTeH- 
CHDHUX nporontwx, ~ T O H W X  nyrlKax. llonyuenu Ranwe no n~epnun 
WaKqHRM C ~ ~ J ~ ~ w H M H  ntpwqaMH HMflynbCa A ~ ~ C T B H ~ M  3neKTW- 
noe, nekrpnHo H HDOHOB. 3~cnepnnen~u OWAH-QEPH no rny6o~oneynpy- 
r a y  paccennnn nmnos na nApax yrnepoAa masonun  nponecrn npn- 
m e  nsnepanne ~ ~ a p ~ - n a p ~ o n H o t l  c t p y ~ ~ y p n o k  @~HKUHH RAW. Peaynb- m'f .TY 3TWX 3KCflCpUYeHTOB llOATBGplUM( B Y B O ~  06 YHMBCPCMbMX 

-' 
tnokctsax ~ s a p ~ - n a p t o ~ n u x  crpyltrypnux @YHK~HI;Z naep, caenanwe 
Ha ocnoee nayvennn npe~enrtiok @ p a r e ~ t a q n n  nAep. Hcnonbay& 
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HnKe AaeTcn KpaTKoe onncaHne pasnnq~ux AeTeKTopoe ~ ~ ~ R T H B H C T C K O ~  

~AepnoA QIHBWKH, KOTOPUMH pacnonaram @MSWKW C T P ~ H - y ~ a c ~ ~ n q  OHAH, 
n B O C ~ ~ ~ H H O C T H  &eTeKTopoB, pa6o~awnx  Ha & W ~ H ~ H C K O M  CHHXPO' 
@a30TpOHe. 6 C~OPHHK He BKnIOqeHO OnMCaHHe pRAa YCTaHOBOK, O ~ C Y X -  

AaewnxcR Ha coeeqaHnn. 310 06ycnoene~o TeM,  TO no HHM nMeoTcR 
ny6nn~aqnn, ~y6nnpoea~b KoTopue He meno cnucna. Ann nonHoTu 

HUX, ncnonb3ye~ux B c-ra-rbnx no P ~ ~ R T H B H C T C K O ~ ~  ~ ~ e p ~ o k  @nanKe. 
He ~ o n b ~ o  61,160~ nepeMeHHux, HO n nx 0 6 0 3 ~ a q e ~ n ~  noKa tie mnflnTcR 
O ~ ~ ~ ~ P H H R T U M H .  Ao cnx nop nHorga eue ~ c n o n b s y a ~ c ~  HepenRTnBncT- 
cKne nepeneHHtde, a Tame nepeMeHHue, ~ u 6 0 p  K O T O P ~ X  He Onpawan 
TeOpeTHqeCKH. OCHOBHO~~ o61.e~~ n3yqe~1.1~ B ~ ~ J ~ R T H B H C T C K O ~ ~  RAep~ok 

do. El-:- f l  , E 1 E 2  -:- do f 2  n T.A. 
d 6 1  d i, d a, 

3 ~ e c b  (El, c l )  n ( B p s 2 )  - B~eprnn  n WM~Yf lbCY 06pasywnxc1 WC- . ~ n q .  n o ~ n ~ o  npoeKqnn nMnynbca Ha ocb peatcqnn piZ u Ha nnocKocTb, 
eA nepneHAnKynRpHyn, $1 , ncnonbayn~c~ Tatwe ~ ~ C T P O T I A  

i  
1 Ei f Pz , yi =-In 
2 E i  - p a  



- 3 ~ e c b  AI - aToMHan Macca ,  EoI- 31ieprnn Ha oAnH HyKnoH HaneTa-  
-were RApa I , m0 = 0,931 rsB - aToMHan eAn t inua  Maccu.  T ~ K H M  
o 6 p a 3 0 ~ ,  HHBapHaHTHaR YAellbHaR 3HeprHR 6 paBHa 3HepTHH Ha HYK' 
nOH B aTOMHYX e&HHnuaX MaCCbl. BeJlnrlnHa € OlleBHAHO CHMMCTpHrlHa 
~ ~ . O T H O U I ~ H H O  K ~ u 6 o p y  CncTeMu noKon. Ona y ~ o 6 ~ a  n B Tex c n y q a n x ,  
K o r R a  p a c c M a T p n s a n T c n  n p o u e c c u  n a  B c r p e w u x  n iqept iux  n y x a x .  
B rlacTHocTn, n c n o n b 3 y e ~ a n  B pa6o~ax UEPHa BennqnHa I /  npeA-  
CTaBJlReTCfl HaM H ~ ~ A ~ K B ~ T H O ~  AJlR CpaBHeHnR AaHHblX I lO BCTpeUHWM 

(a, a) - n ( p ,  a )- cTonKHoeeHnnM. 3 ~ n  A a n n u L c n e A y e T  cpaeHneaTb  
n p n  OflnHaKOBblX 6 , a He n p n  OAnHaKOBblX dsnn . 

H a p ~ A y  c y i  n pi, n c n o n b 3 y e T c n  BamHan nepeMeHHan pennTn- 
BHCTCKO~ f lAepH0k @n3nKn: KYMYnRTHBHOe WHCJlO. H a n 6 o n e e  U C T O  

BCTpeqaWaRCR IlOCTaHOBKa 3KCnepHMeHTa I lO H3y'-ieHHD I l P O u C C C a  
n p e ~ e n b ~ o k  @parMenTaunn  n A e p  COCTOHT B n 3 ~ e p e ~ n n  c e u e n n k  o 6 p a a o -  
s a w n  q a c ~ n u , ~ u n e ~ a ~ o ~ n x  B ~~AHNJKI  n o n y c a e p y  e o6nac~n, KnHeMaTn- 
q e c K n  sanpqe~nok MH o p l ~ o ~ y r c n o t c ~ u x  c ~ o n ~ n o e e n n k .  B s ~ o k  n o c T a -  
Home H a n k n e e  y n o ~ p e 6 n ~ e n b ~ a  KnneMaTnqecKan nepeMeHHan 



. BurtTeM o n m  paeeticreo u3 npymro. 

* E I - ~ t + ~ I l = ~ ( E i - p L z ) .  e 1 . t 4-1 = -y-, 
t *- L r  ...;L* .; - 4 

Bu6epen cpeAn ponueiuuxcn rtacruq rlacTwqy c ~an6onbuek eennru~ok 
- KYMynRTMBHylO rlaCTHuy. TorAa B 06nac~b1, rAe E  I - p I ,  

/5/ 

C ~ ~ B H H B ~ F ~  /4/ H / 5 / ,  BUAHM, '410 0'; RBnReTCR MHHHManbHblM 
a@@e~ru~nu~ rtncno~ HYKJIOHOB $par~enTupyloulero nnpa. K~MYJ-IRTHBHU~ 
~@WKT @op~anb~o  onpenenReTcR KaK o6nac~b penm BHCTCKUX nAepHux 
C T O J ~ K H O ~ S ~ H U ~ ,  B KOTOPO~ BO> 1. Hapn~w C B0 Jf n o n b a y e ~ c ~  
nepeMeHnan C ~ a e u ~ c ~ o r o  X , HocnwaR RBHO penRTne CTCKH-uneapu- . 
~ H T H Y ~  XaPaKTep. IlOflCHeHHR 3106 U H ~ O K O U C ~ O ~ ~ ~ ~ ~ ~ M O ~  IlepeMeH- 
HOk 3anHUeM 6 rteTUpeXMepHOM BHAe 3aKOH COXPaHeHHR 3HeprHH - HM' 

nynbca, npenebperan oTHocnTenbtiuM RBumenneM napTona enyTpu R R P ~  
I1 n ucnonbayn runoreay o M U H H M ~ ~ ~ H ~ C T U  H ~ R O C T ~ I O U ~ ~ ~  MBCCY 

nenronoe, Korna Momno npene6pertb ux naccok, nepeneHHaR C~aenn- 
cKoro nepexonur e nepeMenHyno 6 b e p ~ e ~ a  

K ~ K  n o ~ a s a ~ o  B sKcnepuMetirax rpynnbl C ~ a e u ~ c ~ o r o , ~ e a p ~ - n a p r o ~ ~ k + t e  
ctpy~rypnue Q ~ H K ~ H H  nnep e nepe~enmk X , nsenertenwe u3 nannux 
no npenenbnok @par*tenraquu nnep, coenanaw c ~eap~-napronnbmn 
@YHKI~IRMH ~ n e p ,  HanepenHuMu B npnnux onurax no rny6o~oneynpyrmy 
paccennnw, nenronoe B 06nacru AI1 x rn xO> 1. Onutu no npenenb- 
nok QparnenTaquu nAep nann eos~omnoc~b npocnewrb ynueepcanbnyo 
KBapK-flapTOHHy0 @y~Kul$K, B O ~ J ~ ~ C T H  0,3 5 : X 0  s. 3,5, me CerteHHe 
MeHReTCR Ha AeeRTb IlOpnAKOB. 



I .* 'M p! dnpasemu~a ~ ~ o T o H - H ~ R T ~ O H H ~ A  M O p m b  Raw, &IYIMTHB,H~A 
ppenb C T ~ ~ ~ K H O B ~ ~ H H R  H 1.n.' 

H G O ~ X O ~ H M O  WprtCpKHyTb, 410 H ~ H ~ O ~ ~ M Y K )  HH@PMBI(HO 0 MHAHHH 

? M e c r w n e  cronKHoBeHwa. B o(inacm recrnnx CTO~KHOB~HHR H y m H  KaK 
L ( B ~ B H C I B C T M ~ ~  npepnok. Harepnu y r p a u n s a e r  c o o e  snar l ynne .  + -  ~ O ~ T O M ~  o c w o b y  n p o 6 n e ~ a r ~ n n ,  Ha w o r o p y n  opneHrHpoBauu  rrcne- 

I COCTOAHHR flpepti~k MaTepHH / ~ ~ p b l ~ b l f i  ' 4BeT, MYJlbTHKBaPKOBble p e s o -  
HaHcu, UeerHwe a H a n o r n  rfepeHKoBcKoro H nepexoaHoro n ~ n y ~ e n n l  



B I982 ron x ~ ~ o o a  25 am o aawm padorrm cmiq%~Wo~poiS, 

O O ~ O M  II- pymBqxOTBQL nvlm.raaMOg OOBeTOEOro QI8HHL aaaH- 
B.H.Berrcmepn. P me aoBoro ifqmmo aarrpaaxem - paaara~~oromP 

agepanot ~ - ~ ~ q a a A a P o  p a s m e  o ~ s o r p o m  B npomme 
aeCmEReTE0, C d h C  3- -60 -6 B WQ6 Ecaa Y m -  
T m  PeXST-OTOm P U-8- 

IIOQBII~ n m ~ c a  narpeapa n g r o ~ o ~  saep aa omupot@smpo~e 6um 
B I970 P e t  BOW -0Ob yOM)pllTS A0 ~ E O P H ~ O ~  BB8- P 

R 
PPO Be OWOTByeT :-> -0oTOP .&U n-m I 

B yoJICmmx ma0TBJnrnIOro y o m p n r ~ .  rdaJ3~~~ Pa 5 - ST0 noBkuEe8M) 

m e p m  x r n n e o ~ ~ ~  uiixe- B o?uxpo@aoTpoii mumu, o o a m m  
WTO-B BSlOOEOBaw HOROB, -yI10( 

m.paruelpo8 B. 0. perepra yogopeara. OdB(BB- -x ympe- m p  
xa yomp- P pcmmwp HB OTOf waae A O O ~ T O P B O ~ O  PB- I ~ W O B  

8 m n e ~ B -  y~FaaoBox. 

B I974 dul: BBeAeE B -- R o ~  uPelrrop OW- 
ooqm* - o m o p e s o ~ ~ ~ ~ ~ p a r d  sraetrod ymppz!ana J I Y ~ ~ / .  wepm 
~ ~ K E O I ' O  IQOTOHOB 000-T #) Ma. 8Eem -MOB HB 
=one B PIPBETOP - 0.6 MaB. EQm0~1emd 88 upomem ram ~DIWOJIE- 

pedor no oompma- 8. P. O P ~ T ~ M U  B O E ~ ~ ~ E I H B  pesoma- 
-l'&Efl B n-20 UOaBorur 

XOBBOTE FOX ~CgOp8EEOM  OM A0 50 u/m. 



7010~8- m p  B na OOgPeOTBXEeTcuI 0-m8M YpO- 

B WBOBLLTOQ B. q.W4BOOTP, EOTm 0690110-T mTB00Tb 

I mm y o ~ ) p e ~ u ~  MPI I uepxoae Y C I O ~ E E R  L = p l  . &O(DU 

rQQie~TIB000Tb yoxopmiw ~OOTmaeTcuI sa o*r cfxpemarn EammabmOro 

m- yo1CO-w JmwXemiw = 7=meraad lrWdm ~ ~ o p a .  
slrar EIROm YCKO- rrJtep W B HaomTW, MW- 7 I unnneomfi  u e p m p o m  r 2 oroexa I I ~  acymlm i.=.yo*papa 

n r m  mqwnema B n e p m  moem ~pflm xpeLjlja o m a q q m o n ~  aa- 
a m  aron, moexa xon-orr JWR qn~onopmpom uymi aa @PRO= 
~ap .  n em ooraaoomim oo B X O ~  mpom morxa peaornopa. P e w *  
ma ycwpeme mom sa a~opoi I ~ ~ ~ T B O O T X , ~ ~ ~  npmrnw ~nrrau, m 
mpar oroem, B ROTQPQI B. ~.noxe ~~Bbyxxaeraix MPLBLY uoprumat. 'Ih- 
I d  W 0 p l  801TOP m- I 0 0 B O ~ E O T B O ~  

x p m u m p M  6/P.oayuu yompmb qpa Lo u- 5 Y a ~ n y u .  1 n v  0.9-9 uT~BcPBBO0TX: 

xeiTpom - I0 Umax., 
d -'m- - 1.2 MA/max. 

O o b x ~ ~ a  m w ~ b  EORU o wooaef aapr~~oolrar~ pax0  oqmnmx- 
8 a ~  BOSMOXHOOT~ E O I I O X ~ ~ O ~  0 6 ~ p ~ 0  EOTO~UCOB. HOTO* - ama xywmaw~goa  Qasrrpeorrn umoxm a m  IWJI n m =  m e  
mi n a e p  rerrra. 

.$ d U E  RIP0 POT-B POBOB BXOOEOfi 
, lCOTOp%le B Ha88 OTeESga X- WJrr m: Jraaep 

H Ma-BBO MCTO- HaaOB, 00- OCtIOm 
I O L I O J X N O ~  T B e ~ ~ O r o  JCBmpl, UOBBOHY( n v  OTEoommS80 

I ,  ~ I R O I B ~  Qma I#IOOxoaapf&gmx POBOB JFxepozp P -. 3m .om 
dnrr yompeau B IEXOICTO~ ommpo#aso~~~m, a ynnepm - mr B am- 

< XPaqDasorpom xo 50 roB. Qrnro O T H ~ O  uran mwm 
- uoslropeara rmyxMJon ~ Q E O r o  X C l K l p a a r  n aemtoom -00- 
.' ywaaa raaeaeooodpraaur nmaenmee em ~onolarona~?~~e na yo~~~pmroxe. 1. C I977 ram m mxeaope onarpog.mp01~~ mxagmux ~~ mr- mep mm-I. IIagwmfe 

I 
 BOB B xomimw mmme~oa BB O P ~ T  n w e m m ~  I O R I ~  

~X~.TPOBBY~ ny~mu ae-o roar. ~i mxrpomxo 
mmbaye~an o m p m p o m  oaxeao~& myam ~~n+araao<rrb 

upomor mowarpa odeone-T~R ooazmmm a x e ~ m e o r o d  a- 
RE, m-t v o ~ ~  nox- XOEOB B ruurrrsaar mqxme- I man. -BU 10- mnneroa r mm dpr- .umpofi 
m a  nrs xoao~ nm- roar, raydxjin lolr0~08 B xom mnr- 

I - x o q o o ~ m o  f"""". ~ P B R  od .onnmut  n 939 WQ =Otb P Ne &. Oono- napauozpy POTO- I[WO&I 



4 - 
. ?' - lwm.PI 

TOR ~ ~ 8 8 0 1 ~ )  IIJWm (MA) - 60-75 
~lnmaoo~r, noaaa- anea~poao~ (A/&) - 75-95 
&0pra~ E O B H ~ ~  UOKTPOBOB (%a) - 8-10 
BpavR noaa=4- (MC) - IBP300 
Idow TOR 1EB B M X O ~  ECTOPBBEEL B V A M ) ~ ( ~ )  - 100 
J!,IRIT~.~~Eoc% m a a ~ a  ( ~ 6 ~ 0 )  - 40 
FWo- =ww (Top) - 1r12 

9a qauexmue ro,qu ~o~oprrazt KPHOH-I X I ~ O ~ ~ O T R J I  tm ~ C R O ~ E T ~ J I ~  

6anee 9000 W%WB dea R ~ C U X J I H ~ O  oepbe8~1u IIOJIOUOIC. 

QPBEM la8 0 0 t 1 0 ~  ¶p&mam&# 7 X w¶q# 
IwRlwanbaoe m e  IIOCTOPOBBHX rrp~~eceQ. O O O ~ ~ K K O C T E  Y C R O ~ ~ K R R  mep 
B cmxp@aoTpo~e E napaye- ~CXOPE- ( ~ n e p m  m x e m ~  mtp 
5 l d a E / ~ ~ ~ ~ o a ,  IQJQOCT erre ~ E E  sa 0 6 0 ~ 0 ~  A E r: I ~ a B / a g ~ o n  H EFUQYM 
n W B O ~  xaMepe-2.1 OJ Top) OdyalIO- UEmET&ubBHe noTSp 
rlaCTpnl tm 88PeUIbBOM -0 yCROp0EER. KpOlM TOrO, SBBECIiWOCTb IIOTePb 
HOEOB aa ocrmlrowoy mae OT EIX aapmm IQIDOXET R w, PTO IIP. ymo- 
p e w  oiaoo~lraar,ao T ~ ~ J I H X  mep o Z/A = 0.5 npxnaeoa .a TOM xe Z/A 
nerrrnx qqep, mem&uecrr lm ~aaoge HCTO¶KER~ WMCH, oaaachm~c% oynle- 

OTB~KKO meme E B ~ C B O ~ K H C M  ny¶ce m e e ~ c n  6 0 ~ ~ 0 0  @a mep ream, 
paepom n xp. T u n  n p ~  yo~~peana: aeoaa-20 @a aerwrx qpsp ooo~aaasa 
daree 90%. IIpmieom yr~aaocb npax ecm EC-a IIP. neperoze a 
yomps- uomnoB o t,* f O #$I. 

H~T~KCHBKOCTII yc~opeaasa zo m ~ c m a ~ ~ ~ ~ o l t  aaepraa ~iac~mal (uposo- 
m-IOraB H - 4.1 IW/IQWIOH) npmeaem B ~Tadn.2. 

B I981 r. m omqm@aoTpo~e ycnemo ocgn(eoranea w a x  nolroq- 
ma nwqpmo- H-OB ~ o f f / I o / . ~ e a  x ssiaerr  xa am- 
-8OTPOm ~0ROpe- nyPoR IIMRpE8OBaaama x~&~'~oIXOB, RKTeKOEB- 
iaoo~a roroporo ccclra~amr 1 0 ~  d /nun. IIO n p e x w q m e ~ ~ b ~ ~ ~  ,qmmm, me- 
me- II~~IRE- nmua P & 40%. 





nyslro~ m o ~ b  xo waffcmbaoB aaepm c mrmeabaoc~b~ m x a  AO 

500 MC. 3@t&mmaoorb m x a  rsac~aq as y c ~ o p n ~ e m  no a e q  mnpme- 
BHD CowamieT donee 90%. 110 mapimuem 2 xoxiio B ~ O W T ~  ycxopeme 
WCTw BIIJIOTb A0 M ~ R C E ~ L ~ U I ~ K O B  BE@- C &lIEl"l'JIbHOCTbD L 1 UC EW , 
r p a c ~ w  ope- ariepm (aeombm COT MaB aa -OH) c ;ECWTBA~HO- 

C T ~  HO #M MC. Jtumaso~ at~epmdt  mom nywco~ x-0 a w e m ~ b  B 

IIpeA%XaX (0.05 + 1) kHlW&XbEiRS B(UIB[PHIIB P83HOOTH mXbOOB 

WCTa, BHBOAlWHX B 0-OM -0 IIO BTHY E8IQBBXeHRJ34, COCTaZULReT - ~ae /e .  k n y d  cnemp E W B O ~ ~ ~  n y - w c o ~ y  z0.B. 
110 -ern I nepBmm0 WOK - EII - mxpmeaoR B xsarep- 

I) H SBTW B ~~011epmeamaaadt sa.u (PHO. 2) 
mca~cs B normymmte. Ommecmea~ axe= ~~ 

BBII wdpam c yneeou BOWOIIBOO~ @ o l y w o w  aaobpaxerid n e p m o r o  
q+a mc B paaone xaw.coit aranepao0 C- (a3, a4, a5, Q6),  ax a 

mix mo6pmx.d xxa mnxaim nocaenme d m  &omam!mo m i m m  E 
nsmomrem Ha rare- o aunm 2. Cxewa ~arrana BEI-I noaxgxeT 

B m K ~ E ~ U O B  BTO ~ a c m  (-1 n e p m  ma 
pW W O K  TBEBX ~ ~ ~ K B K  D3# CII H JQ. 

BTOPEWUX -B IIOCml3H 110 "&¶0YSa&" If Mom , . 
pado= ~e-cimfo ,lQlvr 0% Wgra. YMU m- ¶a.(ypHu[ HB 
~rmnaeaea, nog m~opaoc OBH no- B EBIE&IBI, 6m8ox x agm, mo dec- 
nepBB8eT noayxeme mco~llaauxofi HareacHBaooTa mopmunu -B. @a- 
r r a s ~  padow m q w x m  wmcm - go 8 IgWc.&mepzau mmymco~ m, 
npon~romplsrsa ~ewwum, coo-e~ k 2%. mae9aoro as-mrrr 

(- El8 nOQEHCoT8) - 25 X h 0 ~ 8 ~ 8 a ~  MTeEOEB- :Ern BTOprPeYr m B  (P = 3 rr8/0) Lla npOTOfiOB 0 --rid 
atxeprxeit a meacrsswrm mu nyoao~/-. B samcuocm m mwaaa 
000-T: Ilf - (5 - IO)*IO WOT./B~~., - (4 - 6 )  -10~ WM./HMI., 

K+ - (4 - 7 )  .105 ~EBCT./-., 

K - (1 - 2,5)-105 ~cP./-. 
BTOpanaaDc BOrncllaa WOBpaUeEEU pabOT8 WTU- 

p6x ixcnepmeara.uam ~ C T ~ E O B O K .  

Ynpaaaeme uejurerfrim moaou H P~BB&EIIIYB B ~ A ~ T Q R  c 110w:oqm W. 
D [ ~ ~ ~ ~ I z Y ~ O I C B M B O J Q I T Q R H B ~ ~ ~ J T E B & Q C C ~ ~ O ~ K ~ -  

~ e p  - z;acmpo~ylo npomxioqm gaar I+e~po~gn ~ o a o ~ o p o ~  - mdo EC- 
n m a y e m  m I ~ ~ B B H B I I B R .  HCM~AOWIE-&~ c n o w m  wmpxmx Y ~ B C T B  
B mwpm.ue cp- a~epm2.B smr ace a~cnepewmmmit 3aa - ~eoprrgc 
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~ O A ~ P C T B E R  A ~ & ~ O E O B  c uameamn, pacncuro~eaao9 B~QTP~I ~ ~ l i - -  

-8OTPOfa. ~ B M B  nyPaoB Ha -8KEE 2 PpHB8&8= Sa PHC. 3. 
C w 8 o l r p o i i  pad0~aeT B Te¶eEEe I'Om 4000 -COB b - m ~ ) *  

I$mmpm 70;g qxmm ya~opm- Y=w== mep* 
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P A  
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; ( m e e  30 nawaora~weB) n xia EcorrezoBame n c o ~ q m u e m m o ~ ~ ~ ~ e  w- - ~ O B  - IS. IIpoum ycxcopi~am R B H - Q ~  ~ ~ ~ ~ ~ O B B R B R  ne 

6% OT -BU#,M) -. 
B E8CT-0 B- 88 p96erolr XCOJIe ,UO~ E9 IQWKa?L BmrCO~88prLq-  

BHX HOEOB B H C O m  B P C H C T ~ T l F I 0 O K E  rrpOB0,WiTOR ZEllib BB WbULUdIC- 

ce b s ~ a ~ p o ~ d a ~ a . ~  S57: Eeyorn. CIM. ~ c n m s o m m e  B s w o r n  m- 
renopa 6 9 ~ a  /F C I I ~ R O I W  ~ ~ ~ 0 I ' O  yCROPETeJuI T- HOEOB - 

, crgn- C WIdpI'Eefi HOEOB IQWepHO 8 YaB/ggaao~ SmWiTaab- 
uo ~ e r w x o  n w e m e  HOEOB B I I C O ~ ~  a ~ e ~ a ' .  ~ayvmane mxyma B I 

ROJWl8 6s- A0 2*10-~ TOP, W O  B o S M ~ O C T b  paCllDQHTb ead0p 1 
7 YOXOW- m p  A0 lemea. B Ta6rr.3 m W  XKTeKCEBKOCTH EIeKO- 

Toprnr~oBnacTHs~~sa~o-  aaqmm-2,ITBB/~g~aaoa), HaEwro- .a 
pm npOBOJCWSECb ECCXeAOBaaaR B 1979-80 IT. I 

T a m  3 . 
Cop ~aormrq ~ e ~ c ~ 8 a o c m  B lomymce 
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SWI080 1,4010~ 
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&a mwa nonanasyman naa 6 ~ 0 u e ~ c x ~ x  ~ o a n e ~ o m .  Ycxcopsr~auti 
IlaavreRo p a b o ~ a e ~  B PeYeHEe roAa dame8 5000 =COB, Ha IQZfAf-0 

?@wmmm-~pemtme y ~ ~ y r ~ q x m a n n e o x i a .  W e e  6 0 $ ~  - wezse~orr  mi npowwim bawecrlr~rx H 6 ~ o u e m c ~ ~ x  H C ~ ~ A O - .  

IIep~omeolar, mmmf c I976 mm, m rrpo~omou cmupmpoae 
4ERk rrpo~ozpsnoob yc~copeme mff~poao~  f a n b @ - ~ c ~ ~ q .  Kart H B m e  
-8o~pom d - w m ,  YCEONBHR -OW c Z/A, O~UR¶ZW 
m 1.p- nepec~poBga psrsva pa601m sumempa, a s awe odec- 

11 

18 
C I 





15. F.Lothrop, J.Aloneo, ~.~orce, H.Qnmder, S.Lewie, R.Miller, 
' M.Tekaw'a. 

F'hysics and Medicine. The Bevatron/Bevalac experienoe, 1 97%80. 
IBEB -.Huol.Sci. W-28, NO 3, 1981, p.2823. 

16. H.A.Orunder, P.B.Self. hPc.1976 Proton Linear Accel.Conf. 1976, 

p.54. 
17. M.Boutheon, R.Cappi-, H.Haseroth, C .E.HIll, J.P.Koutchouc. 

Acceleration and etpcking of d -particles in the CEBS Ihac. 
PS an8 ISP. B E E  TW~.NUC~.SC~. MS-28, MO 33, 1981, p.2049. 

' 18. ~.vi.net ~ i d h  and nest fit- of Satume 11. YI BO~~OD.- ' 
10 c o m m i s ~ ~ ~  no J C R O ~ E T ~  B ~ L ~ ~ # , B B L I I  ~ m i n ,  T.I. 0.64, 

14: 
WBP, 1979. 

19. J.&rianer, A.Cabreepine, Ch.Qoldstein. Cryebls, a multi-purpose 

:v '. EBIS fo~! the synchrotron Satur~e 11. 

5 +* IEEE Troa.Buo1.Soi. HS-26, Bo 3 (1 9791, p.3713. 
b I 20. H.H.-B a. zp. OMH P8-80-172. abm, 1980. 



I 

B coomemTmm c nporpe~ucofl a c c x e , q o ~  B odnacm J ~ ~ ~ R T H B ~ C T -  

wed! qqepaoit (PBSEICR B JlB3 OWIM semw padom no coal[arnaa RCTOPHH- 

IIOB IWJXpHSOBBRHhU aT-B Sf EOHOB. 

UeJIbx, ~ p a 6 0 T O r ~  m e T C R :  

a) noapeme n o ~ o ~ o r o  uywa neikpoao~ ~ i e  c ~ o ~ p o ~ e ;  

6) c o s m ~ ~ e  c~pylb~oit ~ O ~ S O B B W I O B  =em nusf padoTsr H a  sHJrrpen- 
aeM m e  Y C K ~ ~ ~ & A I I .  

&a upemoxea a paspackmati q m o ~ e m d  BB-T HOT 09HHR$Is2/. a- 
m OTKaYI#L m ~ B B A H H  aTOAfBPHOI'0 I Q Y K a  B H C T O W K B  

ocptecTmeTca sa cneT RomesiceqHa rasa H a  KpHonomparocTRx, ox- 
mxxaeawx AO Temepaw 4.2%. krm~we  nom B ycTanoBxce c o s m -  
CR C IfOXCNlW C B B ~ B O ~  W T O B .  

I Bce ocnomze Texxoaomecxme npoqecctl no noapeaaa n o ~ ~ ~ ~ ~ s o w -  
~ o r o  aTonmpgoro rrJsRa npo~cxomx~ B ~ c m m m e  IIV- aTomB. 

1 
Tmoe yc~poi tcm B m a e  noc~a~owoB ~AOTROCTE uyma mem dura 
ECUOAhSOBaHs RaE C- lT~HB0BawaaR -0E5. 

&?= ~ T W  nJrnOR POHX3OBttTb, TO MOXHO I I v T b  W O K  IIm- 

pESOAAARM HOHOB. 

h c ~ ~ a e l ~ a ~  B &?a60Te YCTBIiOBRa "II-C" COCTOBT ES Kp9[C- 

remom c m a  n ~ a o m m x x  amma H xqmoremm momsaTopa 
7 3 T  I lle- 

C II- ~ C T ~ E O B K E  "I~onrrp~c" ~a o~pose nonysen n m -  

BCTWOBKH P 88 oco688~0~TX - 
Yc~aaoma "IkmpHc" paweuae~ca na ~e.carosaub~~oB m ~ @ ~ p u e  a 

coemem c y c ~ o p a ~ e ~ t  ~py6~olt  J I E E ~ ~ ~ F I O ~ O  yollopsrem 119-20 
(PC. I). B -T xmxerapnr na ycxcopmezwgn ~ K J  a aop~prc ycra- 
m ~ s a  "~IOJEXPEC" RMDYJSCHO IIO,I~TCII ycxoprm4ee q e m e  A1700 KB. 
Uoa~ouy y c ~ a ~ o ~ x a  a Bce cac~arsl, odecne¶mampre ee pa-, mom- 
POIWU OT "SBYIII". 3fe~lTpom~ame "IIomxp~c" O C ~ ~ ~ C T ~ ~ T C R  OT 

asro~ou~~oro reHepaTopa. 
B ,qeBc= ~crownt ru  6-cu~ w r a  norpedm8yoB arearpo- 

amepm pacxoHJreTM xia m a m e  ~ a c o c o ~  n ~ ~ I R T O B .  B xia- 







Moro rasa ~ ~ ~ H C X O ~ E T  xis ceemax Rmep KpHocTaTa. xwermm TemepaTypy 
xsmoro ream. 

C~epxnpo~op~~~opldl mec~mannclnng LEUWET l y l ~  paaneae~~fi rryvxa no coc- 
T ~ ~ W C I I H H B  ane~~poxia weep mmiy 290 w E anepTypy !I 7 w m =one 

'a H !I I2 WJ m =one. IIanncwre amoxemma Bnmmeaar HS nepMe-. 
tdammnoe none Ha nmoxewmax I T  npa ToKe 50 A. 

nome aqTmmomxoro m a  WOK aToMoB, I I ~ H S O -  no CIMHY 

snempona, nolurpHsyercrr no cnmy JTIQM B ~ s t c o ~ o s a c m ~ ~ o B  mearte E 

HaIQMMReTCE B EOIOWI8aTOP ~ ~ ~ a .  
3ae~Tpowr O C W ~  B )~B~WTHOM naAe conenow sioHasaTopa, npo- 

H8BOLW HOHHSaJDfD aTOLdapHOI'0 lIaaRpH8OBaHIiO~O m a .  Elom, ELfeIlQUe 
nponoablrylo o p r a e w q  cmuia, BEIT-CR H Q ~ ~ K ~ C H ~ ~ D T C R  HOHHOR 

CEEHa IlpOHCXOnET B ycTpo8cTBe OPlfeHTm CIIRE8 C lImbll CItpWeU- 
asrx mmmaoro E aneKTpmectcom nmei. Hanpaaaemre opaenTaIgm c ~ m m  
"BBepX" E *BIOIS* MOXeT HBMeHXTbCR B RaXAOM m e .  

C~epxnpo~op,mml conexiom EomaaTopa COCTOET m Tpex nocnenoBa- 
Tembwx O ~ ~ ~ O T O R  H myx Koppexmpynmx Itamex. Mppemee oTsepcTHe 
coaenow - 60 MA, mma - 300 m. kc-oe none B UeHTpe npa 
TOKe I30 A - 6.8 T. Coxe~om HOHEaaTOpa, -' H U ~ C T H ~ ~ M  m T ,  

padoram B p m  a ~ u o p o r e ~ ~ o r o  ToKa. 

~ ~ B M ~ T P H  YCTaHOBXR 
6 mexcmxocra nywa wmpmrao~arraaor a'iovloB nefrepm -5 -10 a~/oli?. c . 

TOR I I O ~ 8 O B ~ O ~  A~#TPOBOB Ha BEZXOJ(e 
~9 EOFmSaTOpa (pnrc.3) -2ooMKA. 
Toa nomrrpaaownioro nyma nehpoxo~ nocne 
IIOBOPOT~ crmaa " ~ ~ e p x " ,  "BEES" - 6 O d .  

I' ~ T ~ H C H B I I O C T L  ~ ~ S f 8 0 a a 8 a O ~ O  -a ~ ~ ~ T ~ o H O B  

rn Bmorre Ha c ~ s o ~ x a  (B nepmu ceaxce) - 1+2-10~nacr./~~u. 
C q e m  ~ a ~ e p e ~ w ~  nompnrsaqHn nyma aa m o g e  as c~~~[po@asoTpoxa 

npoaamgmoca odayseme I O W  ~ o ~ o ~ o p o ~ a o B  x m p ~ .  B peayabTaTe 
rrpemapare~~~noi obpa6o~xaif n-ena CTeIIeHb n q x s 8 4 ~ ~  lTggRa - a. 

BCTOYHER MmeT p a b o ~ a ~ a  6es cy- xmonaemoro neit~epm 
donee 3 xaeaa. JJM npewpeaarroro cnraaxneila9 ~ C T ~ H O B K E  xeodxomuo 
250 a xxmoro ream. ee nocaegymeil p a d m  ?pedye~c% 200 a re- 
JJEE B Henem. ~ 0 X I ~ e E E e  KpEOCTaTOB - rWEetd H ~ O ~ X O -  IIPO- 

n s s o n ~ ~ a  sepea 3+4 C ~ T O R .  

. t .' 4 
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p a r u r w 8 ~ ~ ~ 0 ~ 0 f i  ~ 0 p E 0 f i  @l3llKE. ~ @ B P ~ M  SEBPHTMhHOe -8 sXWI0- 

~ d C p r e m c r r  B J Ia6opa~op B~~COKUX a ~ e p r d  )ymuwmwd ~osuaraoc~r~rl. 
,~JM rrposellema a m  accreno& a nmbaee sm- @ a w e c m  pe- 
SpLbTaTLUI, n-- B IIOCJXWee BpeYR @SBROB m3 B v- 
xax ~ C T C R U X  mep. 

E? I Paspa6aamm-i a ocmec=- m o m r r p a p s w ~ ~ ~ e  uporpama 
~ ~ P D ~ ~ W I X  E c G U e l l m  C l'IOMo45Il PaSROI'O TH118 ABTBETOpOB 

nossama ~ C T ~ R O B B T ~  nand p a  neumecnmr parree ~ ~ ~ c u e ~ o w e f i ,  
KMY)pHe m m   emr roe a m e r n e  wm ~aab~ePlmero ~ ~ ~ T H I I  ~ e o p s ~  @yx- 
muem- ssa~arqqeitcll9ng. B n e p m  onepaqa STO O T H O ~ C R  x xcw~e- 

I, no- pwwd c c5ammm nepexamm mmya.bca-~epma 
I ~~e s c p q ~ o r o  s@$mra H odxmpxexue yxmepcwmm sartmo- 4 

~ e p s i o o ~ ~  B O ~ ~ C T E  r~perwmioii @ ~ . I M ~ H T -  mep). 
~ H ~ Y E T ~ J I ~ H H ~  ycnera JZOCTKCWTU I B xagnexim pauqd c WIHMR ne- 

~ P B Y B  mawwca, a T ~ R I D ~  B ~arrpaanema  no^& H P C O A ~ ~ ~ O &  a 
m e -  naom, s e  o~mcareaewur obwmuu ICB~~EOBWE C X ~ ~ ~ M E .  

3Ta a ,qyme pesynTam axcnepHluaToB rpynn BB3, BamaRwemxe 
1 ,  na c-o~po~e, o b c y ~ ~ ~ ~ ~ w i  B nawo~itqmi wot3qemm. 

Kpove TON, B ~~O~JII~HEE YA~ABHO mimame OCHOBIW ~~ 
AaxbneWaro pa-= nporpawm ~aymiiix ~ C C J I W O ~   ti -or- - 
pone OEIlM B odnac~a ~ c ~ c ~ o B  aepaofi g~~a~maa, a T ~ I C X ~  

26 a 



I. 

B HBCT-W BpeMR IQWlQtWQi CEHXPO@&~OTPOE~B Om IIePBOCT* 

nemoe q ~ e E I H e  rrpraodpa~ ~ c c s ~ o ~  B odnacm pemm~~o~cmf i  
mep~oB @Uamrmea. Ptxmm~cr-  me- Wmca -  TO mywoe mnpa~- 
JIBHHB, BO-88 B OHflII B = w e  70-x roxo~ ,  rime TWO R ~ I C  BB CHH- 

xpo@aoTpo~e d u o  ymemo o q q e c m m  y c ~ o p e ~ ~ e  J I~~ICEX qqep ao pe- 
ROpEHHX a ~ e ' m  H pa3FB6OTaEa C O o T s e T C T B ~  aKcntrpBBilaEc 

TaJIbHarx E c C U ~ O B ~ ~ K ~ .  
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NEW E X P E R m T S  PS RERELA[CISTIC HEAVY IONS 
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I n s t i t u t e  f o r  Nuclear Research, Warsaw, Poland 

' 1 

I would l i k e  t o  describe b r ie f ly  two new -experiments i n  the 

domain of r e l a t i v i e t i c  heavy ion  physics. One i8 a t i l l  i n  a propoeal 

stage,  and the other is a t  the construction stage. The f i r s t  experi- 

ment is t o  be performed a t  GEM a t  the energy of about 13 GeV.A; 

and the second one,in Saclay, a t  the energy of 1 CeV.A. 

F i r s t ,  I w i l l  speak about the CERN experiment, describing the 

ion apparatus, then diecues the envisaged physical 

- programme f o r  such a project. A brief  descr ipt ion of the Saclay 

ment w i l l  follow. A t  the end I would l i k e  t o  epeculate a lit- 

: t l e  on the poss ib i l i ty  of extension of r e l a t i v i s t i c  heavy ion physics 

The proposal of a CERN experiment has been put forward by two 

strong experimental groups from GSI, Darmstadt, and LBL, Berkeley, 

a epokeeman 113. It c a l l s  f o r  accelera t ion of 160 

- beam t o  the energy of about 13 GeV.A i n  the OERN PS, and plane t o  

this  beam i n t o  two detectors* a P l a s t i c  Ball + P l a s t i c  Wall 

amer chamber i n  the magnetic f ie ld .  

This experiment w i l l  need a new' ion source f o r  multiple charged 

l l e d  i n  the i n j e c t o r  area of CERN Linac. It would , 
, producing about 5 x lo9 iom/60 s, then a t r i p -  

O& by t h i n  oarbon fo i l .  A t  the end of the Linac, 5 x 10' 
7 e expected. The in tens i ty  required f o r  the experiment i s  10 . . 

.,ion13 per PS cycle, with long end uniform s p i l l ,  with the main pa r t  
w -. -. , 



streamer chamber. The 4on sourae and beam transport system would be' .u - ;z 
assembled and tested with low enerm h.ps at -1 b f o m  installing - .. $ - 
it at CEIU. , 

!be Plastic Ball (Fig.11 is an almost 477 nonmagnetic apectro- 
- l:$ 

. B 
meter, already built and operating at Bevalaa. It is built of dE/clX 

telescopes and time-of-flight ('POP) telescopes. The Ball consists 

of 815 A Z  - B identifying detectors, with 6 E  counter of Cap2 
' crystal and the E counter of plastic scintillator. Both detectors 

\ 
are optically coupled and read out by one photomultiplier, with the 

separation of signals by pulse shape analysis. 

The Ball can identify v, p, d, t and 3 * 4 ~ e  over an interval 

of (3 (0.25 - 0.6) . Below and above these limits, it records a 
,article, with an estimate of Z , ( 3  , and emission direction. Pig.2 

~hows the deteotion possibilities in the pA ve. y plane. 
f 

The very forward angles (0' - 9') are covered by the Plastic 

Wall. It ooneista of 57 plaetic scintillators and 60 paire of 

position aeneitive plastic scintillation counters, positioned about 

6 m downstream of the target (located in the center of the Ball). 

It gives position, time of flight ( A t  = 300 pe) and energy loee for 

oharged particlee produced along the beam axis. 

Pig.1. !Che Plastic Ball + Wall deteotor (figure 
taken f r m  ref ./'/). 



Pig.2. Meweanent and identifioation poeaibi l i t les  

The Wall can serve a8 a hardware t r igger ,  selecting evente with- 

. ger is baeed on the removal of a t  leaet  one proton f m m  '(0. Other 

, euoh am maximum energy or maximum multiplicity i n  the - -  

On the baeis of Bevarlac experiment~, the authors setimate that  

with the s p i l l  length of 500 m s  and a beam of 3 x 10' particlee per 

ing thin targete of 40 t o  200 mg/om2, one can aopumulate ," 
,? 35-50 events on tape per b m t .  For the CERN experiment i t  i e  hoped 

i n  the electronic read-out. 

Part of the bean i e  t o  be delivered to the streamer chamber. 

be a 2 x @ x 1 m3 ohamber bui l t  i n  m c h  i n  a , 
previoua experiment a t  OERH, placad ineide of a 1.5 Tesla euper- 

conducting magnet, a lso wed before i n  another experiment. Thin " 

lmetallic targets  w i l l  be plaoed inside the chamber.A tr igger  b u i l t - '  

fior dE/& and 'Klb deteotom oan seleot events aooording to Obp ex- 

$ 4 ,  f. 
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nt of fragmentation pi the "'0 projectile. The cameras can reco; . 
six events per second. The proposed beam are p (for calibration) 

. 
# 

ski 160 at 9 and 13 GeV.A, and tee propared targets - 40~1, lo71g, '![ 
and 206~b. Two parte of such an experiment, with two separate de- : f .I 

tectore, are intended to cover areas of physical interest: target 

fragmentation region will be covered by the Plastic Ball, and se- 
a 
.1 Y 1  

lected features of produced hadrons will be studied in detail by 

the streamer chamber. 

What kind of physics can one thus study given the approval of 
1 

the CEFW Reeeaxch Board? (the decision is expected in August). 

The realist will say that in any case lots of detailed information 

about high energy nualeus-nucleus collisions can greatly enlarge 

our understanding of suah processes. The fragment maas yields, 

fragment energy spectra, entropy and temperature of the emitting 

system oan be studied. 'Phe degree of transparency, or, invemly, 

thermalieation of the projectile energy upon traversal of a heavy 

target can be determined, and this, in turn. may infow us about 

the energy deneity of the nuclear matter after collision. The 

energy and baryon density is decisive in reaching any new exotic 

phenomena. A streamer chtllllber can give data on pion energy and 

momentum flux distribution. The identification and meaeurement 

of VO eveha from KO, /\* and a0 decaye enables the determination 
of strange particle production rate8 and their kinematical character- 

istics, inaluding polarization, ie also available. 

Given all theee data, a visionary m y  go a etep further, and 

hope to discover new state of matter. Oalculatione of the hydro- 

dynamioal and cascade models predict the formation of extended 

domains of compreeeed and highly excited nuclear matter with the 

poseibility of phsse transition8 to a pion condensate or even an 

extended quark matter. In such a state individual bags of sepa- 

rate nuoleone merge, creating a larger volume of quark-gluon 



pleamad !J!he e p c t r a  end c o m p o a i t i ~  of prod * 
wpuld_ then d i f f e r  s t rongly from thoep from narmal 1 1st- 

collibio&. In  pa r t i cu la r  the t o  /1 r a t i o ,  and the r e l a t i v e  

yield of these complared t o  the  pion and antiproton production 

could o f fe r  a s ignature  of new exot ic  phenomena. 

low t o  may a few worda about more modeet experiment, already 

i n  the  construction stage. A t  t he  Saturne aacelera tor  i n  ~ i o l a y  

(which accelerates i o m  up t o  argon t o  the  energy of about 

1.1 GeV.A) a eo-called Diogzne project  is ca r r i ed  out. Diog;ne 

is - a 4'FT detector  basdd on a TI& Projection Chember (TPC) 

designed t o  measure charged p a r t i c l e s  emitted i n  cen t ra l  col-  

l i s i o n s  of r e l a t i v i e t i c  heavy ions. 

In  the Time Projection Chamber pa r t i c les  go through an ioniee. 

t ion  chamber and there ,  by means of a homogeneous e l e c t r i c  f i e l d ,  

ionisat ion electron8 d r i f t  from the pa r t i c le  t rack t o  a wire plane 

where they a re  multiplied. Eaah t rack is recorded i n  three  dimen- 

sione. The projection of each t rack point onto the wire p l h  is 

given by the  wire posi t ion and posi t ion of the  avalanche along the  

wire, and the t M r d  coordinate i e  given by the  d r i f t  diatance of 

the eleotrone, measured by t h e i r  d r i f t  time between the  t rack and 

the wire plane. The ohamber w i l l  be ine ta l l ed  i n  the magnetic 

f i e l d  of 1 Teela, pa ra l l e l  t o  the  beam axis. An e l e c t r i c  f i e l d  

is then psrpendioular t o  both the magnetic f i e l d  and the  beam exie 

(ee i n  Jade, Tueo,  Mark detectore). 

Pig.3 e h a e  tba ~ i o g i n e  c o n f i v a t i o n .  A magmtic f i e l d  of 

1 Twla  extends over the act ive  volume of 80 cm length and 70 om 

diameter. The TPC i t e e l f  consiete of 10 eectom each of 36' of 

a a h u t h  around an in te rna l  beam pipe. I n  each eec to r  eenei t ive  

wire8 a re  regularly .paced. The preseure veeeel i e  f i l l e d  with en 

argon-grapans mixture. 

t 
b 



The chamber w i l l  be equipped with three kin& .of triggers. 

A s c i n t i l l a t o r  b w e 1  e u m u n d a  the TPC and mswures the l a t a m 1  

multiplioity.  'Ibo multiwire proportional chambere, placed upsfi.earn 

. . and downatream, measurn the forward and baohard m l t i p l i o i t y .  A 

p l a t i c  wall  of TOF and dE/dx deteotore can analyse the very for- 

The expeoted performsnoee of the detector  a m  the following. 

~e TPC covers about 80% of the fill 45?' , a t  polar anglee between 

25' and 150'. It oan handle oharged par t i c le  l ~ u l t i p l i o i t y  up t o  a t  

l eaa t  40 ( the  absolute maximum being 80, l imited by ths number of 

h i t a  i n  each of the 10 eeotore of the TW). The accuracy for proton 

mePsntum mesaureraent ehould be 10 t o  155, with angular resolution - 
of 1 t o  2 degrees. Plone, protone, dsuterens and t r i t o n s  can ba 

identified.' ' Ident i f  ida t ion  depend8 on the prerrsure i n  $pe oheaber, 

and the  authore bave t o  make a oomproaibe between lcnr prseeure, re- 

quired f o r  minimalisation of multiple aoat ter ing,  and higher pre.- 

sure, f o r  good energy losB rseolution. 

The deteotion threshd.de are 20 MeV f o r  pione and 50 MeV per 

nuoleon f o r  nuolear fragments. The appara- l o o b  well  su i t ed  

f o r  a de ta i l ed  atudy of oentral  colliaiozle of i o m  a t  re la t ive ly  

low (1 t3eV.A) enerw. 
I 



Let us nos look from t h i s  perspective a t  the.present s t a t w  

of-the ~ e l a t i v i a t i c  ion phyeias a t  JINR. Several visual and elec- 

t & k c  techniques a re  used t o  study Lon col l is ione with up t o  4.5 

3eV.A energy, and the exis t ing planned detectora o f fe r  good pos- 

s i b i l i t i e o  of analysis a t  t h i s  energy. It seems t o  me tha t  a bold 

but not unrea l i s t i c  project could put ue i n  a very advanced posi- 

t ion i n  the f ie ld .  Let us accelerate ions i n  the  Serpukhov 80- 

celerator. A vast  experience i n  the conatrucltion of ion sources 

has been accumulated i n  Dubna. !The main problem would then be the  

inject ion stage, and a l so  the extraction, aa f o r  a l l  conceivable 

detector system,  slow extract ion would be necessary. As f o r  

detectors,  one need not propose n m  ones - e i t h e r  the GIBS system 

or  RISK could handle high energy heavy ions with su i tab le  triggering. 

The CERB proposal ca l l8  f o r  13 OeV.A 160 beam i n  the spring of 

1984. IB the  35 GeV.A 2 0 ~ e  beam i n  1984 feasible? 

1. nStudy of r e l a t i v i s t i c  nucleus-nucleus reactions induced b3( 160 

beam of 9-13 GeV per nucleon a t  the CERN PSI1 

(CSI Darmatadt-LBL Berkeley-Iieidelberg-ldarburg-Wareaw Collabora- 
t ion;  Cti:RNJPSOC 81-81JPSCC 21). 

I 2. J. G a e e t ,  ~ ~ i d ~ g n e  - a 4 detector  baaed on a time projection 

chamber, f o r  studying central  co l l i s ions  of r e l a t i v i s t i c  heavy 

ionan 

I h c e e d i n g a  of the  Worbhop on Suture Re la t iv i s t i c  Heavy Ion - \ 
Expreiments, GSI 81-6. 



npn u m c u u ~ a h o [  nyruroaabu noreprrx, A o c r a r m x  Benmnm 100 a.e.u., 
H ~ ~ ~ D A ~ B T o ~  cobarrnn, m e m e  oranwym or AeaeIurs arnerarnxy paaxera. 
Owa rpyma c o 6 m ~ #  xapaxrepaayeros reu, PTO aHeprH% rraenoro ockon- 
xa E npe~ocxonsr aaepma ne~uoro  € A ,  myrm - T ~ M ,  ¶TO aaeprmrrr ner- 
KOrO 8IiaPBTUbHO UpeahrmaeT B H e m  TRlWIOI'O. Hmepettlia~ C M m  

xmempecmi aaepmi npe~nmrae~ s ~ e p m  O C K ~ B  A m e m  a e p  a m- 
- C O W  PBCJIOM, paBm0l cyrae ~ e p e ~  Macc. 

Taxnr obpaaou, npn ~aanuo~elior~nra Hanef aaoero penmmnorcaoro 
UpOTOHa 0 T m W  IIApOM, B p0.8JZbTaTe ROTOpOrO npOUCXOAnT 6anrnaa 
noreps HgxnoaoB, odpaayrvroa qpa  o r a a s ~ ,  swxynao x o ~ o p w  EanpaBnsa 
nepneaAnngaspHo aanpanaemm nepsnvaoro q r x a .  lIooaeaQ~1~9~il pacnaa 
warymeroor rnpa n p n ~ o x n  x odpaaoaturw ooxouto~ o no~~l l~enaol  mne- 
rnseoxog ampmel. 

I Koppenaunoaasle navepexa anneua~mm paanera napnux non-eab 
Hsor 00WOII(OB, BOBHIX- IIpH B ~ ~ Y Y O ~ ~ ~ C T B P E I  p e ~ ~ a n c ~ O ~ n x  IIQOZO- 

HOB 0 T m W I  m, UOl7T 0 1 1 0 ~ 0 6 0 ~ ~ 0 ~ 8 ~ 5  BUROIIeHII) MBXBIIY8WL 
nepsasnoro saanuoaeltor~nn nporoaa o mpou. TWB padore npn 06- 
a j ~ e ~ n i i  m p  2 3 8 ~  npmoMlo o aneprnet 11.5 raB n a u e p w r  raaou 
n aaeprnn aonoxanearHmor napmu ocroamroa. IIa6~m~tewe codbnAEt o 6 w -  
m m m  ~ J M J X O ~ U U E  norepmi n ~OBUE~FIHOI a ~ m f m e o l l ~ f  aseprwOI pawxe - 

I Tm.IOR B IIPOTlSBOIIOJIOZBU0 CTOPOIY 00~OJUfOB (MOPOB I 8WJiW 

Penm o C~~OCTBOBBBIB H O B O ~ O  ~ e x a m 8 ~ a  wepaoOI pe~g9~1n B T ~ W ~ O I  



- rseii I IbB ~ a m e  6turs nposexem nawperrmn xnneuarsrlecumf aoppeniv- E;, qHBl gap- aononnmrrelraghuc ocmronrmo~, Boannxaawx npH ob~grlenma UB - 
menel'na '238 11 , 2 * ~ h  , Ig7Au H IaFl . pg-eseizoPt ~ p e -  
v m p o n e r ~  cnenpoverp uavepm aneprnn H BpeueHa nponera nap- 
ocaanaoa, s r o  noasoarno onpeaenma vaccy n q o r o  ocnonna Ha coorno- 
neean H -&, Ocaosmm axevearum yolraaomm ~ a n a r n c n  aeaasmcm- 
MW ycnpotd~~ao craponoro cwaana H ABB MoaaBgH 8 ~ O ~ ~ ~ O B O A H H  - 

7 KOBhU AeT8HTOpOB IIaXAaR, PBCIIOJIOX8HEUe Ha PaCCTOIHBR 70 CY 09 IIPO - 
- apasno91 mff odonx ocnonxo,iz ronrtoii urnmeas a8 s c c n e p y e w  mep. 

YcrpoPtcr~o cTapoBoro cmrnana pacnonaranoca na paccrommx 37 nu OT 
, ummena na ngrs nponeza opioro ma ocxonnoiz. 0x0 npeffma~118310 ~06091 

TO- RHKeJI0w @Whl?Y-laame~b, XLM O~POBEIIIHII BTO- 

, . W~KTJOHOB, xcoTome oo6EPP&Wca rm @-m W c n-n0m 
a u e K ~ w a m m e c d i  ~ p c x o m o P t  J I E ~ ~ H  c y c x o p ~ ~ ~ ~ ~  r i o ~ ~ M  
15 aB. Moaamsme a a ~ ~ m ~ a ,  npemanasenwe msvepenn~ aneprna oc- . HOHKOB I I i O J I ~ V ~ ~ E f f  " C T O ~ ~  - CilPHaROB @Iff Bp~YRnpOlI0THarX B ~ Y ~ ~ B H & ,  

nabapansca ma n o s e p ~ o c r a o d a p a e p m x  nonynpoBomaaoBI1x ~ e z e m o p o ~  
c nao-D 4.5 CI? a m .  B cywomr,np#bop c o o r o ~ ~  s a  64 aeaa- 
sscnwx cnexrpouelrpoB, HavepRaelsx aneprmm n vacou n a p m  OCKOJIROB 

b 
B yaxov yrnoBou nmep~ane .  klavepe~~fi npo~oaolancb B xonnnneap~oki 
reomrprm c nanpaanexner uponensma 6aa nepnewxynspm nepsmqmrg 
wqay nporoaoiz. IIpmwnna~rana~ cxem npdopa maobpaxena Ha prc. I. 

reoverpmsecna~ ncfnpoBita npnbopa, a ram8 s p e v e a w  I snepre- 
rmecuan aanm6po1urm ~mfb y c ~ a n o ~ ~ m , n p o m a ~ o ~ ~ ~ n c a  c n o v o w  nomlqae- 
uoro a a  vecro obsgqaeuoii v m a m  roartoro ncrosavlmra napmu o c r w o r ,  
OT cnomalrnoro pacnaaa ~ ~ e p  252Cf . Konnrneapnoma paanera xa - 
pamepmao-aca neu, s r o  64% Bcex cMmnfi pacnwa 2 5 2 C j  pernmpm- 
poBanEC5 AeTertTOpaulr, UlleWHllM OAHHaltOBHe aOM8pa B UpOTSlBOCTOR4X 
voaamnax n pacnonwii1Ibnm aa OAHOU npmioP nmana. Oz~moseme OT non- 
nnmapnooTn ne n p e ~ o c x o ~ ~ n o  2 5'. 

Sneprezmrlecroe s spewxiaoe paapemeuse npdopa xapunepnaona - 
nsca seamsnnam I,5 M a B ( q m  Ha noxyucore) r Inc AJIR ocnonnor, 

' A0neSSlR, VT0 IIPI(BOAPIW0 R AHCn8PCllll OIlpBAeABHPIR MaCCH OCKO3lM 

6 = 5 a.8.M. B AEaUa8OB8 MaCC 100 a.8.M. 
m n y ~ e n ~ e  unueneii sa  map 2 3 8 u  , 2*Th , 197AU a I8'+l,J, 

r o n u m  xoropluc naveamaca OT 70 ao 500 vrr.cu4, npoBoAnnocs Ira 
UpOTOHHOM IXyrlKe EHT0HCllBHOCTBD (2 t 5)*1d1c'*. 3Ii8prllff npOTOlIOB n g W  
#a pasHffnaca I l'aB. IIpm aTov aarpyana B xaaane crpof icr~a cTaplloBo - 
r o  cMraara w a u a c 5  or 18c-I  ms mmm a8 238U LO 6,4.18c-~ 
ms vnmenn ma IBQW . m p y a a a  B uoaanaax naveamHca or IOOC'I AO 

700~-I. Bcero dm0 nabpano 2.5 18 c o b u z ~  igin 238 U , 21 I& 
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,( - % a f i ~ e d - l l  H H ? ~ ~ Q I ~ ~ K I  t :$ 
"-9 Pnc. 2. K & I M ~ ~ o B o w I ~ ~  YBCCOBW ' , 4 

cnearpu nap- O C K O ~ R O B  cnoa- . $ 
I - b. Tatleoro p a c a m  saep 252 C+. 
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AJIH 2*Th , 8 ~d jwi Ig7Au r 2 I$ cObmdi RII IWw . 
, Cnerrrp~ cyuyapd ~ a c b  aaperacrpspomma napHmrx ~ K O J I R O B  nao6pa - 

m u  na pnc. 3. 

Ocaosaarr czaencraxa aabm~ae~srx cobmEB OTHOCETCR x npoqeoog 
mepnoro aenenar. Oma~o 1ia6~1n~mc11 r a r e  co6mns, y xoropsrr aga- 
a o a m  norepr aaawmeatbao doxbna AeamemaHYx. Ha pc .3  cneerrpd - 
arnx cobm6it naobpaxeamr racrorpamam. Bra cnetnw mmom OT oo - 
no~~nnr paonpeaeaealtl ria 5 si doaee me9Aaprnxx npdapnrrr mtlnoae - 
aati AJUI oylam ~ a o c  perampa ~ M U X  ocuonnoa. Bandome ILBCTBBBHO a@p 
Nn nponnnaelcn lm rUpa 2 g ~  a nooTeneaao ocMemer no rsp 
gmemmeapur YaccoBoro rlucna e m m e a n .  E&e (lanee y 6 e m e n a m  
aprykmov B n m a y  cyplecr~o~aan~ codwiii! o danmofb norepeil agano- 
noB I I ~ R B T C I I  csoeodpaare EX aamra~srrn paaabra. I I o c o 6 m r r ~ ~  aaa- 
ma IIOBBO~ROT npoaaanrsapomra cooraonense ret~lg uerrrpam mawst - . 



aa~a: uaccana MI n M2 H anepr- € 4  n €2 AO~OJIHYI~~JILISU pas- 
ner-r B U ~ O T B B O I I O H O ~  cropom nepneaHaynxpao K aanpaaemm 
nyqm ocaonrco~. IIpa TaHov arianPrae B rex cqsarm, r o r m  uaccu ocaor- 
BOB OTCTOXT zpyr M xpyra aa snavm~ea~r iy~ mnmqmty, a a ~ e ~ o v o  npe - 
mumqym npls60pHgD mcnepcm B = 5 a.e .M., v m o  onpexeaarr z a  - 
x e ~  Mr H neralrt MA oceroarn. oaasmae~cs ,  PTO B C ~  acarverpw - 
me no Maccan C ~ ~ ~ I T B R  MOIHO paawnma m mm r p y m .  B nep~ofa 
rpynne anlrermqecnu aneprnR ratenoro ocaolna ET npemaelz rrm- 
rHPeCKJD SHBpIWD ZBFXOSO E A , I- 9 T 0  E 7' E A . BO B T O ~ O ~ ~  I'pJU- 
ne, HaMopm, xramrnwceraR saeprm AerKoro € A  anarlnremio npe - 
BOCXOWT saeprm Txxeaoro Er . B ~ o t i  n zpyroii rpyrme nonaocrm 
xie co6ao~aercr anHexa!rnneceroe coovaoaeme AJUI ~ r n a x x  Aensmenmnr 
coc~muti E A M ~  ErMr, cmegyme ra s a ~ o m  coxpammx murynsca 
npn p a o w e  noerorrqerwr mpa. Xapasr~ep Hapymnrrr maeualrmecroro 
OoollHomenaa no~ciaamaer  ero BOSMOX~~D npnpon. Paona~ a ~ p a  npono- 
x o m  ~e na c o p z o ~ ~ l s  noaoa, a ra  c o c r o a ~ ~ a  maream, npnlrev m - 
nyaac ~ ~ n x y q s r o c a  s3lpa o p a ~ w u  o nxnynscou ocaomga, npnodperaemrv 
npn pac- Hapa. ~nc.4 n 5 mmcrpnpgrvr xnaevarmecagD aapraag 
paonazta ocrafovnoro RApa npn 6ozsmr q a n o m i x  nolepsx n r ~ a a m o -  

32 mtczsm npo~olra c a a e p r ~ e i  I I ~ B  o s~pavr 238U n Th oo- 
OTBeTCZBeEEO. OAliHaR0BHMiI SHWltran H8 0 6 0 ~ 1  PIICJHX(UC ~ ~ 0 6 ~ l W  

amqeasia vaoc n amprmil ~ o n o ~ e ~ ~ m u  napma o o x o ~ ~ o ~ .  Csetam 
BHagEl COOTBBTCTBJD9 C06?4TPRY, 3 IlOTOPblX ET E l ,  SHBqBII - 
~06WHau c npormononormu coolraode~nav El * E l .  a n  rn rppma 
cocra~nw~lr OCEOBHOP BO scm orarncrnuy aaperumpnpo~amnx 
cobmnli c 6oaanofd qruromiofa noleepsh. Uaayrembm amqan or~oomon 
E CO~WEXU, I(0T0- 1E60 Ht9XS3X OIIpemHETS TiIIQXyD B aBFRyP MaC- 

64 



cg , nm60 aeaaaa . onpeaefma, amam na aaeprmll b m s e .  Mqee sncno 
raanx co6emll a n a s m e m o  vemme, seu B nepBsrx x ~ g x  rpymax. Kpeorn- 
ram wl pmroynaax maodpaxeao saan~soe noaomme aneprrPl n vacc go-., 
IIOJIHETTBJXbtUX 00110ZXOB CIIOHTBBHOI'O aeZBBJ18 m8P 252 Cf 
IIprnrnre nnmm, coemnspque xpemmn c mqanou aoopanaaf, rrpavepm 
oomsercTsym r o ~  aasmc~vomef nacc m 8 n e p r ~ i  aononnurenmu n a p  
mat O O K O ~ O B  npx savenemm Maocn encnqeroca m a .  Bs o s ro  60- 
. R H B ~ B O  c06b1~~4 II(U B wrywe 23$r ,pax r s cqvae &fk ~e 
yHoBneTBopReT rtmrreva~ssecrpu gcnosaav obmrroro Aenenxfi noxorqerooa 

, o y w ~ a m a m u  vaccomu snmov. 



C p a ~ n e n e  o peaynaTaTw padorsr /I/ nomamtaer. s r o  Beporn- 
aoma npowoca p a w n n e m  mep2381f Wn nepexoge OT seep- npo~o- 

B K a ~ e p m  11 ,5 raB ~BBJIEIPHB(L~TCR n p n ~ e p ~ o  ~8 I I ~ ~ ~ O K . B I I B O L I  
I %I pa6olrmr o noaumearrold cy~rrepnol nnammueomroft axieprm ooxonrol 

Rff EpOI@COB C ~ o J S ~ U Y O I ~ ~  E ~ X B O H ~  UOT0PRYP UO CPaBE0HHlD 0 06UWHUM 
aeneaeev nomBepxAaeTor m npn aaeprnm nporoeoB I IbB.  O,qumo npo - 
s e ~ e m u t i  aaaana nnneuarnpm paanenera nonaamaer,  TO mrlaczn n o m e -  

I m e  rcmnenerweoxo# snepran npoolcxom s a  cper nepeaoonoro A B ~ H M  

a e a m r o o a  mpa saonr, nmHnm pamela  b y g y q ~ ~ ~  O C K O ~ B  , ~o!ropoe 
rrpOEICXOLWT B MOCKOCTH, I I ~ P ~ I B H ~ W K Y ~ H O ~  EaII&JaBJIBB~ &EEX0HPR 

nepsmworo npolmom. 
Bones noApo6~a~ m@opnaq~~ 0 M0XaHYIaH0 BB~~MOA~IC'ZB~R pftm - 

, !tmmoromrnx n p o l r o ~ o ~  o rrrra8slua:  paus us, n p ~ s o ~ ~ q e v  n bonamol agx- 
nomiold nonerepe n csoeobpaaaoug myxPacrPrsnouy nonasaeapnorrg pacna - 
JIJ B A ~  tlanpaanee~ff n e p e w o r o  nmyuca. noxer b a a  nonyrlelta o 
n o u w  onurcaaaoro AayHureqeBoro spenmponelrnoro cneKTpoMeTpa, 
axtcnompyworo Ha n a c m  doxee BHCO~IE~X anepmfk. 

I. B. D.Wilkins, S.B.Kaufman, E. P. Steinberg, J.A.Urbon, and 

D.J.Henderson, F'hye. Rev. Le t t . ,  1979, 43, 1080. 



k h c ~ e ~ y r  aqepmx a c c J r e i q o s a m i 4  AH CCCP, Mooma 

Hcnonaoaeese pelLUT&iBUCTCRw, ¶aOTUU QJH UCCJle40BaHWi BTOMHOTO R a -  

~ J M X  paccrarrrrarar, H C ~ T L  H O B H ~  earn ~os6yxae~wr ~ l r e p a o r o  seqecraa, 
c 8 R s a m H e  c c a p o s w  o T e n e m a  ceo6o.w. ~ O H H  06mxaro~ H e E o T o p m a  

XapaKTepHhlMa C B O ~ C T R ~ M R ,  KerieCTReHHO OTJrPl¶8KQl5RWaR OT C B O ~ ~ C T E  qpJTvlx 

n a c m , m  n o s ~ m x e ~  ~ ~ I I T ~ C Z I  xa r i e p c n e K T s B H o m b  EX w w -  B xca- 
n e c T B e  npobmnc ".IE~CTH~.~TO ,rrperrSqe B c e m  , p a s e ~ c ~ ~ o  cwrra mom wm, 
B CBII~H c ~ M I L I I E I ~  I ~ O H - ~ ~ ~ ~ O H H O I Y )  ~ a a m o ~ e f i c ~ m i  p a e  H dcuIee 

I xopd!RO E 3 B e C T H a ,  ¶aM aMnwTyAa ~ O H ~ O H H O m  B S a E M O A e a c T m ,  ¶TO 

A a e T  m~mimomb haee T O ~ O  ~SDTWTL I I P O u e C w  lYMOmKpaTIIOm PacM- 
WLR WOHOB xa q x a 0 H a . x  aupi.3~~ n p o r l e c c h l  - c ~  @HOES~H IW n U u t a ~  
HORHX ~@@KTOB, H EE ~ O C J I B P O B ~ T ~ J I ~ H I ~  Y¶eT B e C W  EalCBH. PBB~HCTBO 
asocnm~a moaa e q a H n q e  s H a w w e  nmosom, p a s ~ a r o  sam4a y e e n m m m e T  

~ 8 6 0 ~  BOSMOBiHX 8036yX4eHPI8.  ~ ~ O H ~ U , ~ W C T B O  ~ ~ P A O H H O ~ O  PMCJLe HYR3 

PI B O M O ~ O C T L  MCTPHHOFO n o r n o f g e H m  IIMOHOB IIPBBOIWT K 6 0 n b u i o ~ y  a H e p r o -  

anseneam e ~aaoff odnac~m auep~oro  a e q e c T s a .  wo a e q e T  K c m n b H i a  1103- 

6 y m e ~ K R M  RqPB H K HCqJICKBKHEl HeCKOJIbKRX EK0OKOaHepl"HPHHX PBCTUIJ C 

donmm OTHOCUTeJlbAblM HMIIYAbCOM. 

h e s e s ~ ~ e  BO~MOBIOCTH nuoiioa K a K  I I ~ S H H X  W C T U ~  cefigad RCIIOAL- 

3JWT HB B ~ ~ C T B ~ A X  Me3OHIIW @adpmpx, r e UOJQ'¶eHH XOpOmO C@vpo-. 4 1 Eal lRs le  llHORRIle IIJWKa C PIHTeIiCMBHOCT6Kl 10 -108 I/c C klMIlyJl6OHul m3- 
pemessean, B o c T a r o w m  m pasne~~esm ~ o s - d  O T A ~ J W U X  mepa 
c o q ~ m a 8 .  OIIH~KO o d n a o ~ b  aseprm0 moaoa, r4e a o c T m m a  mcoxae mi- 

TeHCkIBHOCTvl I I y ¶ K O B , O ~ ~ a  IXpHMepHO 400 14s. C~oeodpasae p03OFiaHC- 

I ~ o r o  RN - ~ s a ~ ~ o u e f i ~ ~ a m  B 8.08 O ~ ~ C T M  ssepraa H a R m m a e T  SHBPB- 

~ e n 6 1 i ~ e  o r p a s a n e H m i  H a  P r c c n e q o a a H n e  nuo~-riadp~oro B ~ ~ P B H O P ~ ~ ~ C T B U I . '  

h ~ ~ a m e c ~ u  80 ecex I I R o H - m e p n u  p e a K w  n p w a m e T c a  06pasoaame 
A ( 1 2 3 2 ) - H 3 0 6 a p ~  s ee p a c n p o c T p e H e i i a e  e % w e .  E a n b m o e  CeneHEle 2% 

P a C C e R H M  IIPH BTHX SHepIWFJX nPABOqET K C P I J I L H W  IIO~JIOQeHRD 1 6 8 m e f f  

I IHOHHO~ BOJIHhI PI, ICBK CJU?I@TBUe, K I I O R e ~ O C T H O M y  p p K T t 3 m  BS8B40- 

~ ~ ~ C T B W  &i luaJI0B riyBCTBETeJl6HOCTE p 9 a E U H B  K B W ~ H H ~ ~  CTpYKTYfl R4- 



vibxXm~me IIpaaeCCOB C o d p a s o a a m ~  A (1232)-uso6apsr C m W T B e H H O  

y~eabieae~m nps weprmx WOHOB BUM 400 M. 3 n e c b  onpeaemmma 
CTBHOMTCII donee 0 J I 8 d ~  ~ ~ ~ O R ~ H C H :  N (1470) 6 , N (1535)$,, , 

N (1688) F;, , A (19.50) a qpgrae. Cpemni4 c ~ o d o ~  npader m- 
om B ~ n p e  y s e s r a m s a e T a  Q A M ~ ~ H O  go 2 2, u c e P e H m  ~ B O H - R ~ ~ P H ~ I X  

p a w 8  C T a H O e R T W  V B C T B A T e J I b H W  K BwTPBRIlepRIdtd I IpO4eOCM. H ~ B  ,. aToM H e o M o T m  H a  yeenanerine w c J l a  n a w a r b R a r x  BOJIH o c T a e r c R  BOWOX- 

H O C T ~  r w c T o r o  onmcarim r m o r o K p a T H o r o  p c c e a ~ m  mom B ape .  &nee 
nowue q a H n a e  WDT w c n e p m e H T H  B BKCKJBJ~UBHOW m c T a H o m e  c Bblqeae-  

R a m  e o a d y a c n e ~ ~ m a  C O C T ~ R H ~ P  K o H e w i o r o  anpa. Y B B W ~ ~ I I B ~  axiepna 
' Bhrme I TaB ~ ~ ~ E T I A ~ C X C E  ~ a e q w ~ w o o d p a s a o ,  nocxoxmy a n e p r e T s n e c K o e  

paspemeame nyme I MsB ups donee B H C ~ ~ K H X  a a e p r l r l r n r  nma H e a o c T u x m o .  

-Il I I ~ O H O B  C a H e p r H e 8  a0 1 IaB A C UHTeHCHBHOOTM) OROJIO 1 0 ~  I/c 
MOWT 6 ~ ~ 6  flOJIfleHH H a  u ~ B c T ~ ~ E X  UPOTOHHHX YCKOPEITeXRX C BHepI'Ue8 

- B HeCKOAbKO bB.AII8 gOCTEXBHBR 9 I I e ~ T I 4 ¶ ~ C K O T O  PaSPemeHkYI OKOJIO 1 MaB 
- 8 

r a e o d x o ~  ycaommai ~ ~ I D T C R  O ~ ~ C I I B P B I I B ~  m g x a m q e t i  @ ? ~ C ~ ~ P O B I C B  

KaR B m e  IlEOAOB,TtlIC H B C U m M e T p 8  &U Q O W T O B  p- 
* BEQSBB ,a T m B  H C I I W 5 3 0 B a l i H ~  ~ U O T P O A ~ ~ C T B ~  I I O S P [ I P I O m  a e T e K T O p O B  

wcoicom n p o o ~ c m e r m o r o  paspemem. 

OIIECaIGile YCTaHOBKU " U d n  

~ ~ I ' H G I T &  KaABJI O CKIeKTpMf3TP IIBOHOB - YOTaHOBKa " b C X d w / * /  - 
pacnoaomm ~e E m e a e m o a n  nywe r r p o ~ o ~ o ~  c m ~ x p ~ 3 o ~ p o ~ a  B paPo~e 
nepeoB MHUleHa KaHaJra  Bfl-1 B KOplTyCe 205 ] I a d o p a ~ o p a H  BHCOKEX BH~PI'HB 
Om. P a S M e q e ~ ~ e  O ~ O P Y I L O E ~ A H R  lIOKa9aHO H a  pmc.1. m H 0  R m T K O e  

omcaase y c T a H o B x R  GI n e p B H e  g-e o B H X O ~ X  WCTHU. IjOJree noa- 
pobme cseaern od y c l r a u o m e  d y W ~  orrydwrcomm n o w e e .  

Yclra~os~a T a d "  COCTOHT ss c n e 4 y m u H x  OCHOBHHX PBCT~B: 
a) ~ a r s ~ ~ r o o n m e a a $ l  WKEWI, npema3~ane~~~ l !  nmi ordopa, a ~ a m s a  

DO B M w J i b c a M  El TpaHCIIOPTElPOBKB HB ElCCJIBqVeMY'Bl MUUeHb I'QWKa IIEOHOB C 

a H e p r a R M n  no I I'sB. 
6) ~ ~ o o n ~ w e ~  CIIeKTpOMeTp U I~OBO~~¶UBBX#@ W r H R T ,  P A -  

a a a m n e H w r e  IW 0~60pa noq H e m t o T o p m  y r n o ~  s ariawsa no m a y ~ ~ b c a ~  

r paCCeriHHHK ITUOHOB. 

. B) 8 8 6 0 ~  C 4 U H T B N L R ~ O H H K X  CPeTYBROB, H ~ O ~ X O - &  9JE3 ~ H C T I X q B B  

r n a c ~ a s  B KaHaJre  B c n e K T p o u e T p e ,  o n p q e J r e H m  s p e M e H u  n p o J r e T a  a orpa- 
m e m  @soeoro o6ae~a rrywa aa o c H o s e  a ~ ~ s c o a n a n e ~ ~ B .  

r) C O B O R ~ W O C T ~  M H O ~ O ~ ~ O B O J I O S K H X  n p o n o p u m o m n s H m  P npe@n~ux i 



\ R - 
4 '  

- : r  - 
I . '  .- 2- 

8 -  

K8blep &XJT perACTp4Hvl  ROOpSBH8T WCTW B ICBI18JB E CIIeKTPCXeT~ H + 
Tontroro onpenenearn mqYnbcos E y r m ~  p a r n . 8 ~ ~ ~ .  

a )  CECTeMa CbeMa E@OwIJ.Rla C BeTeXTOpOB E m p ,  IIpeW&3Ha¶eH- 

In. 
ABR 9JIR IIpIW ClTl"HaJ108, B H ~ ~ O T K E  mhlX TPEX'I'ePOB H HBICOIULBHJii3 

.lWHHHX Ha MB~HETEWX JIeHTaX. &'a CBCTeMB YIIPaBJHeTCR M B H M - ~ ~  w. 
e)  odopyqosaare, neodxorl~haoe qlur obecnene~m pado~ar PI KOHT~OJM . ,OTWabHHX W C T ~ %  YCTaEOBKH %dm* 

l v h m m o o m e d  #a~an  

P. 10 b COCTOET US ¶eTHW JIEH3. &6- 
-.-T -.- - - n e ~  OT-9~ IIHOW,p- 

q e n m  B Mmem T I  ,H Cpo~ycm- 
pyeT HX no ropaaoHlraw E 

eepmnra,  c o s s a ~ e ~  aso6pe- 

xwne mmem (no ropmmra- 
U) Ha H e K O T O ~  PaCCToRHEH 

(OKOJIO 0,6 ma) rn wwma 
cn-94. B BTCM MecTe WCTW 

c pa3wavlpr mnynboma pasqe- 

m T C R  B lIpOCTP880TBe,E C 

IIOMOI[(bB IIeTeKTOPOB B03MOX- 

HO rpyqoe (c ~onrrocrrat, no- - 1%) onpeaenerise am- 
hc.1. k e r n  pacnonoroare'm ycTaHoB- nynbca PBCTPQ DYW. B ~ o p o t  

Kmr %CIld". I - c m ~ ~ s m r l a o ~  I'040- ~ Y ~ J I ~ T  mH3 , m 4  , T p H C Z r O p  

cxon, 2-nponopu~o~an~rine RaMepti U,Y- TIQY~T n y w ~  nepes aHanwa- 
~oopssnara),  3-qpems~e xcaMepa (X,Y- pyiam% Marnnr CII-40 ria ac- 
K O O P ~ H B T ~ ) ,  ~ - C ~ ~ H T E J W I ~ ~ O H H ~  meT- caeqgenayio rmerib. Kpowe Toro, 
PHR, ~ - C P B T W D C E  aH~~coBmqeH$Pt, 6-90- BTOT W ~ J I ~ T  gmpxpye~ 
~ a m c  a~cnepmuewra~opo~. r o p m s o m a ~ ~ ~ ~ o e  nraodpaxeme 

ILIIOCKOCTE IIPOIIO~OHBnbHHX 

KaMep q0 JUIH3 -4 B ILILOOKOCTE UOCAB W H P I T B  CII-QO, UO3BOm TeM 

CaMW OUpeQeJuiTb 0 s a c o ~ o t  TOWIOCTEiEl shawJIbC WCTEq UO AsRtepeHlWd KC+ 

I O~RHABT. Kamn p m m w  no nseemasw prpsueu TRANSPORT H 
DECAY TURTLE . 

C D ~ K T ~ ~ M ~ T ~  COCTOET ES TpHWIeTa JIHHEI hblI-17 a aHBKs3E~eI'O Mr- 
HHTa Cn-94. T ~ H W I ~ T  0~dvlpaeT E @KYCW~T ¶aCTEUEl E3 mBBH B HLBIyJIk 

c d  KOJIJ IEM~TO~ ("~onrca B T O Y I C ~ " )  H ooameT ~wdp8xe~lle m a o c ~ e f f  
~ ~ B U X  ~ m e p  (ar-ranorawo omme ~ a ~ a n a ) .  I I ~ H  g ~ a s a ~ r i o ~  m e  ~ I C -  - 

,- gwaawHona mToxte n c u r o m e x m a  WOHOB cqeT B cne~~pm'e~pe  cocTamT - 



Ma~cmanmoe mmmaoe none 
RmHa 



Kpo~e TOI'0,YCTaHOBsa 'XACM" odopyqomsa Cn@-Qj3aJibRhaurH qeTeKTEN- 

1 rsau cac~auslx rn npomaenm ~ s ~ p e m i t  be3 ncnomsoeaam uanur~o- 
r o  cnemporwrpa. Cac~em neTemopoB c 4a-recwerpaea noa~cxlrsr m a -  
p ~ b  peatme npoueccta. @POK I~P~OHOB ~8 s~xoae BB Ram= @O?OP(HPY~TQR 

m6T9PIKB1YIB aul!Rooana9e3Ef4 E LIO BT Ha H S p e 2 g m  Mall- IIOnB-- 
pe- oeseRnev He ~oaee II~IO r b e H b  oxppyeaa a. c6opKoa s3  nposo- 
JIO- nponopslaonanbtiw. mMep s OWIHTWIDIQEOHHHX cwmmto~ ~yrrr AE-E- 

r aaenm@maunn a c a s r ~ p a u e ~ p u  ~ ~ o p a w m  ~emaq. 1: b ECCJIe1890BaHBR p0aKUR# C RCWWERM! I!&= 3BmHHHX WCTHq 

BsroroBneHa myxnnene8sR ycTanoBsa ria OCHOM ~orixnx AE -rmscrnxoBsnr 
O ~ T E J I J I l i T O p o B  E E - neTeKTOpOB H3  TOWHOB HOB 10 cM. h!l OIQf!- 

qeaeream grrm s m r a  m c ~ r u  c shloo~o0 T O W O C T ~  dywr W C I I O J I ~ ~ O ~ H H  

d a o ~ e  qpeW~w xasnep. 
B ~ad~raqe  2 npaaenenH a3anepenu~e 3~snenrn BHXO~OB nonorereJrbahor 

UEOHOB B YBrBHTROM KBHaJIe 4m3 JBT~HHo~~ MAUeHR  HOB 8 CN(. 
4 

A d c o m ~ o e  snaneame noro~e  nep~snrrw, npoToHos c aneprseB 8,I I'aB ms- 
uemoca ny~w onpeqeneHarr orsomeurn smpyao~ cwTmuIRrmomoro 

TeJrecKona, nmeaeHnoro B WPOK M~JIOB AHT~HCBBHOCTU, s MOHETO~HO- 

PO TWIeOKOILB. OmMBBHR UEOHOB OT IIPOTOHOB BCncxlrh30B8Ha BWHR- 

b n p o l e r w  C H C T ~ W .  n o ~ e m u e  anaven coracgore.  c OQ~HICB~B, 

~ C C m T a H H w c R  C O r ~ C H O  ICeHHMd p?360~~ . 



I 

- 

kepemie  a~eperanecrcolb 3aancmocrm +-d-pcaemm non y r r m m ,  -, . I dnaa~rma K 180: n o a s o ~ m  nposepn~b ~awme peso~a~caofi a~oaaaime rrp0 

a x e m  -0 550 ~ , o d m p y x e x ~ o i t  B pa60T$g/,B xo EcmJaaoBa- 

JmCb JmllE OTpRIBTaXbHHe I I H O E H . P ~ S O H ~ ~ ~  XO,q Ce9 0,- 
c agrsem~o-a m d a p ~ ~ o m  COOTOJZHIW G, (2430 

AoIIoJIHET~A~HH~ m~twe 0 ~ ~ ~ 0 ~ 0 ~ 0 3 6 p t n e ~ a h n c  J J R C ~ P ~ O H H H X  OOCTQRHRRX 

M ~ T  ,qam PCCU.B,~OBBHHB peammx 2 p , R O ~  B H I I ~ E ~ H O  

c x~om~m ~ ~ ~ ~ I ~ P B B Q B  ~ C T B H O B E B . ~ ~ ~ ~ ~ H H ~  peamala (@,Zp) xia qpax 
U03BCWfT BCCJ1840B8T b BJIBRBBe K O ~ T K O ~ ~ ~ C T ~ Q E X  ~1SICJIOHHHX R O P ~ ~ ,  

MBICBHBSM HOTBBIIOI'O IIOFJIm8EIPIR IlEOHOB, 8 BOSMX800T'b 

IrpoRsneHm mporoshlx ~ I C T O B ,  carraammcr c rrradap~ormwra peaom~ca- 
MnB'. ~ e r ~ c ~ p a q m  0cnycmm p a 3 m m u  rpym H y x a o H o s  npn saxaaTe 

1 moao~ c BrrseneHseM KorrerIHw c o c r m a ~  Rnep mcr cBenerrm o o o r e p  
Hbor BCIIBICTBX CTPSffPQPK RlQ9. 

s ~ d o p a  nep&rerpon  OH-anep~oro nsa morreptcrsari d g q e ~  assaepct- 
KO nomoe ceqeaae peaxma ( <P) c ~ 0 3 d y a q e ~ ~ 1 e ~  ~ a o 6 8 p i ~ a  amxoro- 
e u  c o c ~ a ~ m t  Rnep mpcom a onom. IIocaonmy c m~oiqbn yaraaoncm 
c 4 r - r e o ~ e ~ p ~ e i t  dmer asanepmr=.crr ~ ~ O T O H H H B  pacmlr m a o d a ~  coc~o- 
d , n t x y m a m e  paapetUWEe,OrtanO 0.5 MsB,H~ d m e ~  &¶BKCeTb OT OTena8En 

. I -3OfX0 B H B P ~ .  

IIocae noayneHpur wcmoro s ~ e p r e ~ m ~ e c ~ o r o  pa3peme~m mmxa PI 

CIEKTpoMeTpa CTaElyT B03MOXKHME E3MepeHaR gnpgrOI'0 H HeyIQQTOrO paC- 
. - c e m ~  ~ O K O B  MB ~apax. ~ T B  n a m e  ~e06xoqm.u ~ N I  p a a p 8 6 0 ~ ~ ~  M H K ~  

CROIIMY~OKO& mOp0E IIEOEdIn0pHOI'O B C ~ ~ B M O ~ ~ & O T B B I I .  h R  gate yIIOMEHanOOb 

sme, npa aHeprPIRx 400-1000 M a B  smnclrBse mamero narnoaleHur moa- 
HOB BOJEW ~ L I R H ~ I ~  dome ~ B C T R E T ~ J I ~ H H  R mnepauelrpcu Teopaa. IIp0 ~ T E X  

arieprmrmr 6yqy~ mJrgneHsr donee uocJreqoBaTeaHue c ~ ~ e a m  o panrrpeaW8- 
, ~ a ~ l r  rrporom~ a aettrpoaex B ~ ~ p e x ,  o napeMerpax neqjofaaaqrma nporoarro- . r o  a H ~ ~ H H O ~ O  pac1[p8ne~xe~m, o ~~epexo- ~ O T E O O T ~  n p ~  

nepenaHwor anngscax $0 5 m-1. 
C moqbn mmrrioro mmw BO~MOBHO msMepeiIae BHXOIW T * ~ ~ ~ O H O B ,  

, kL+t33OH08, W O H O B  B BHTBHYRXOHOB Q H  MOJIKHOBeRHB PBmTHBHOTCRBX 

snep C RqPBIHH Iitl%UeIiE. B OTJUflLBPP0 M JJBHHRX rna~mpe~~lb OIIeI(TpH BT09EP- 



HHX WCTBIJ 6 9 ~ ~  lIOw¶eHH C -@¶UEnr m3pelUeHHeM. IIoaodme aIcClEpH- 

MeHTH C ~3~~ HEaCCeMpl fflJ.0p E 3W¶eHBRMEl PeumyJIbCOB IlD3BaART Pay- 

m b  KorepemHe ~ K T H  B pmeg cTawn C T O ~ R B O B ~ E ~  ~fixemx BOKOB 

1 R ~ O E O P  BIiepBn. 

HerleB~0 6 w  WqJrOllleH HOE& C U O C O ~  eHm I ' & ~ ~ ~ F I o I ~  CTmrt- + 
TYPH C RCIIOXb3OBaHHeM WBlfgllH ( r: k ) rh CPaBHeH, 0 UtIIpORO ' scnoabaye~oa peawea ( K; K?, m ~ o ~ o p o i  061iaPJr~eIi0 npemyiqeclr- 
seHnoe ~03dyaqe~se  HHamPlx cocza~mit ~ a n a  A -WOTW, H ~ ~ ~ T ~ O R B B R  

mpxa, B pea- ( 7); 43 ~ o r y l r  B O ~ ~ ~ X W T ~ O R  C O C T O R H ~  c E ~ B R O ~ X ~ -  

 ban cnssm. M ~ m e e  amseame cenenw p- (no o u m c a ~  - B 5-30 h) 
noMneHcspyeTaR ~6abmm npmep~o m nop~m noroxosn: V+esoao~. 
Martcmpd ceseamn msdyxne~m OmuaeTca  up^ mnyxbce ~ O H O B  mom 
1.05 raB/~. 

bepewpa 
1. rowbee, C.JI., rydep Q.O., K m p a ~ ~ o ~  A.J., Kypenaa A.E., Odgxo~ 13- 

' JI., U I ~ @ ~ ~ H O E  M.A. OHfM, P9-11432, &dm, 19'78. . - 
2. m e r  G.J.  e t  al. Phya.Rev., 1969, 179, p.1294. 
3. Keller R. e t . a l .  Phya.Rev., 1975, D11, p.2389. 
4. Yokosava A. Physics Reports, 1980, 64, p.2 . 
5. Krasnov V.A. e t  al.Phya.Lett., 1982, 108B, p.11 . 
6. Als ter  J., Warszawski J. Physias Reports, 1979, 52, p.88. 
7. Bownen J.D. lhcl.Phys., 1980, A335, p.375. 
8. Dover C.B., Ludeking L., Walker G.E. Phys.Rev., 1980, C22,p.2W3. 





)&m perno- ad - B S B M O A ~ ~ C T ~  B p a b o a  o6lsex ~scurepu. 
B B ~ ~ ~ H E o ~  BOX0 OX, UMlaeTcuI m H B R R  H ~ # T ~ ~ ~ I ~ B B R  TpeAOagBcllc w BlTsragaR -Bb , ROTOpM EpeACTaBXReT ~0608 ~ 0 p o b ~  B na- 
paueaenmxexa, clueerrrrgnxa amcam. )ptx o d e c n e p ~ ~ ~ ~  a e o d x o ~  
xeclrocm x TeprrrPeclroro conpol~nuem ~oaamm CTBHOE PIOP~~XI BY6- 
parra pamxo# I, 2 cm. myTpemme pwepir m cocrcllucmr: ,u?5a no 







I B '~86JI35W Tame IIQEBaA0lW B8~sTHOCTb ~CXQBM0HBR 44pB ~~18p99a-12 

3. kta TW --PBC= dea ms6JnSqemx ~-mmem.Cpexmd! n o n e p e w  
m v n c  - --=ow c~aamca pmxm b(IIo#O) b W c J W ~ e a o ,  
mo -64% codmHBt onrioro pacnteanem ymepom msqaz nocpaq- 
c m r a  sac- 12c d + 3 a  . 























n p e o b p a a o ~ a ~ m  B~W-KOR u aunnuqga-~og u myrue 6noru/l"/, emon- I 

I 
H e m e  B F T a H x a p l l e  KAKAK u p a a M e q e w e  B ' R B ~  xpemax. B T V ~ W  

. 
~ p e f t ~ e  y c ~ a ~ o m e w r  b n o ~  yrrpamenu~ u 6 x 0 ~  CBRSH, a T B I Q ~ ~ ~  Y C T ~ O R C T B ~ ,  --.. >!i :.I 

2 
K O H T P O J I ~ H O - U ~ M ~ ~ U T ~ J ~ ~ H ~ R  CUCTeM8 BBKJIDaeT Fr18CTOTOMep9 HCnOJIb- 

HOCTU, W @ ~ O B H ~  BOJlbTMeTpU AJIR H3M8PeHUR TOKOB B bI8l'HUTBX, nOK838- 

mtt p a m ~ a  Xma u s~auemtt ~anpmemti B ~ o ~ . r p o s u p y e m x  m o u r t q  an- - 
n i 3 p a T W .  

~ ~ H T U @ K ~ ~ J U R  OpJiO3apqqHsrx BTOpUUHHX W X T W  n0 MBCCW B OCHOB- 

HOM nneue c n e n T p o M e l r p a  npous~ow~c~  v e u  o m o B p e r r e m o r o  uascepem~ 
ux mnynbca, B p e M e m  nponma H a  daae owono 22 M ~eqny cuemu~am 
CO H C 4  U 8MlUIUTyg CXrHanOB, ~ O C T ~ ~  C 3TUX CU9TUUKOB. ~UUHTHJI- 

n~roprr c u m ~ o ~  CO H C 4  mem pas~ew 54x120~20 u 600x190x20w3 
COOTBeTCTBeHHO U IIpOCMaTpUB&LWCR K* RByMR @ O T O J ~ ~ ~ O X U T ~ R I M  THnB 

XP-2020 uepes ceeroaow us mexcurnaca, C o e w H e w e  c y 3 ~ m  
2 2 (54x20 tm u I90 x 20 tm ) ) C W H T H ~ R T O ~ B  H c ( P O T O ~ M H O I M T ~  

JIWM. 

M31seec~H0, UT0 BpeMeHHoff p . 3 6 ~ 0 ~  C H I ' H ~ O B  C 9w CUJIbHO 38BUCHT 

OT C T ~ ~ ~ ~ H O C T H  WHOCTH n o t e x q u a n o B  ~ex,qy K ~ T O ~ O M  u nepanru WO- 

,qorJI'/. n o s ~ o q  e c x e M e  A m w e a n  H a r r p m e w R  9 3 ~  3 T a  p a 3 n o c T b  C T ~ H -  

n u a ~ p o s a n a c b  c norronpm K p e r w r e a n n r  C T ~ ~ ~ T ~ O H O B .  

k0-e  CHl'HWIU C K a O r O  03Y C I I O M O ~ l l  naCCHBHOX'0 &0HUTeJrfI 

I l O ~ ~ T C R  H a  BXOX ~ ~ ~ R , U , O - ~ @ ~ B O I ' O  n p e 0 6 p a 3 0 ~ a T ~ ~ 1 f f  ( 3546 OT n ~ 0 f t  

a r m n u ~ y w  cur~ana) u H a  BXOR ( P O ~ B ~ T ~ R - ~ C K ~ H M U H ~ T O ~ ~  ( - 65%). 
Cum- c (POpmpoBa~enett VT WR ~ O T I W  T p u r r e p a  a u c n o n b s y -  
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rmrr sarpysltax i: 3 1 0 ~  -/ceR/ma) B E w e  ycrmoparw. OnpeHe- 
mil mum B oDmymcxoe paapememe xmcm moroKpalrHoe pacceame a 
~emecnw, Eevep a m e .  Mew Eayepem AK2 H H83 WTW npoxomrr B 
a~xocQiepe remu?. Hmy~lhcaoe paspenreme B x e c ~ ~ o l t  ~ a c m  onempa msm 
dtr~a y.uyweao qmeu ~HBP~BHII  mmmmro  u m  H q e d  me- 
me- aKcenTcuIca. HaRme w nmymc~ouy ppememm R: a ~ c a m c y  YC- 
TarroBKn npneexem B Ta6Jniqe I. 

Hqea~@maww B T O ~ ~ P B C F H ~  c meJIemm amcon H ~vnyscou,  
npomemnx cne- S i , Ci , xocrwlaeTcs WeM Hsuepem caexympx 
zapgKTeNCTXC W T H q :  

I. 3peuexin npanelra Ha dase SL -SP ; 
2. ~ 0 ~ ~ 3 ~ 0 ~  IIOTepS W C T a  B -T-Tope ( dE/dx - aHaJlE8) ; 
3. ~ ~ T ~ H C H B H O C T H  sepemcoBcKoro HB-HBR WTU B -ope 

1(, - CseTsPnta; 

I U y w w  B aasope a ~ a ~ n ~ s ~ p y m e r o  

T -aaeaoao~ se mmyacrltrii m e p ~ a n  npvl CT~T.TO~HOCTH 20%. 
T (YaB) AP/P = 0,03 ~ p / p  = 0,03 E 4% =SaB.  

300 120.000 - 
500 2500 - 
700 25 5 wc 
900 0,25 500 sac 







BD[ p a c q  noa cbammq yr.BIp.nmemm ria ycTaaomce ~ C T  d?/:-: - -$I 
(p~c.6).  B ~admtae 2 npmexem gmpearma o x m a d  CRO~OCTR ria- , . .  # 

I. B.C.CT~BEBCKHB. aW (19791, T.IO, ~un.5 , c.949. 
2. H.A. E ~ B  XI ~ p .  llpenpm~ Hl3SI75 (1978). 
3. 1.A.Mikiforov et al .  Phye.Rev.C., Ho2, vo1.22 (1980),p.700. 
4. A.u.hWJ@lH. ( I m ) , ~ . 8 ,  ~lm.3, c.929. 
5. B .C.CTmca.  B mi. Y I  Memymponnd cerraaap no npocheuaw Q~SR 

RH BHCOKRX m e p d .  A 1.2-81-728, &6na (1981) ,c~p.205. 
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I B c o 3 ~ a n ~ n  c n e x ~ p a e ~ p a  m ~ o m  ~ ~ n a  na OCHOB~ 6 m m i f  o w -  
' 

M ~ P H O ~  RaMepH LI IlpOBQJIOPHMC K O O ~ a T ? J H X  ABT8ICTOpOB ( Y C T ~ O B E ~  m), 
I l 0 3 ~ W O  C & o C T ~ T O ¶ H O ~ ~  MWOCTbBI &I&KIBQOBBTb I l p O m T b l  - 8 ~ -  ' 

T8IJEE 94pa-tdElWHX E p-CTCIQIB PBOTEIW, m C T B y l D T  CIIwaJl3EOTH 

pJT,Q8 EHCTETJ'TOB C T p a € I - Y P & C T  m. 
5 

1 
Cne-e~p q w w a a n a ~ e ~  mi 1lp0~0.uatexm-i c w o e ,  . 

ria== Ha ~ y x M e ~ p o m a  c~plmepiid wwep43 Cad -2CJ-7. Tait , 

E I I O C T B H O ~  HOBHX B I C C I I ~ ~ ~ ~ H T O B .  B a n m ~ ~  H II~~CIIB- ~ a -  
IIPWI- m.atxe~c% npo- ~ c m e m ~  cmmamm~~R P~MTHBEICT- 

r C m  IsPeP W UUHX nPH9- lIap€WWl'p~X ( W B P 7  B8-& 
, . 0-1, B P8[)THOCTl¶, -,, w- 

Hsa npoqefmm BO E ~ ~ ~ ~ * F B ; I I B x  ReOEaE apl'oxia C FIB- YBmeB&YI. 

HOBkU v B F Q 8 Y  mB1CII S-B8BB08 BIMECW8BBHOB P<)- 
BHe I ~ ~ O T O H - L ~ ~ T J O ~  BB-H~%CTB~ llpp 10 -B/c, m B 0 - I  

O d m -  w q  IQOTOBDB. B TO B* C ~ E T p W 6 T p  WTBr 
~owio pmepmie~.  P T ~ H  ria HBM M-o 6x710 panam E J I J I ~ ~ E ~  awarl~, 
OR pacc~~m BB ~ T - E Y I I  a x c c m y a T a m m  B ~~ amnepvwennax. :, 1 

0~80- paapadorpc~ no a- p o a r m a e m y  ommam~ c mmme- ' ' 
a%eu TOPHW'RI T ~ ~ E I D B ~ I ~ (  mmgeHBP, pmmapemitm a m m w -  BO* 
wmmc~elt, a -e mmuimapsu EW-CTII E ~ B A  amammmm yc- 
zam~lrmr. Co- omnwlrpa B EWIECU o&sue m ngoemy n&mmaa- 
raercn S B B O ~  IC ROW IIRP&I[BTEB. O m a m  m 6 u  ycmpmb E~BWLEO 
@SE¶~~CIQX H C O P ~ ~ ,  6m~rn perOea0 OQ'lWGTBETb IQOdTa 
II08fane0 ,Tasay  obpasa, ¶To maae 8aBeparur nepwro 8T(LML ( ope* - 0- I983 ~z la )  d m  BO- 81C(WeJPerC+RTH EEB OC- 

~~eICl'0-m m e a t t  l r p a T m e  

P T E X  0 - W  m B  H mL&SWTPH YC1PeLHO-, XOTOw 
xwgmm m nep- marre H rime amepanexau npo-a B qanw. 



TOPH newy 0~0meu.m ~oxyxa H ICBM~PH.J ,~  npoxO1Bqemi qma B c~e~uc~r  
KOQ'Xa EI WepH BMOHTElpOBaHH 2iaXaHOBHe OItHa T-OB OKOJIO O,I M. 
Kpotde TOl'O,UOAB0AeHXe BHCOIcOBQEbTHOrO kiMIIyJIbCa K '&lI0KTpOA8M RatdepH 

ocynlec~~lrexo T- odpasotd,wobn O C B O ~ O ~ T E  a o ~ y  B ~ J ~ B H  I I ~ ~ ~ . I I o B T O -  
lWT0KTOpH TplXl'T0pHHX YCTPOBCTB BJDi ~OIIO~OH&KbHH~ WepH MCQltIO 

CTWTa B HBIIOCP~&CTBBIMO~ &LKBOCTE OT C T ~ B P H &  KW0pH (HB 2-5 M 

6JlEE0, ¶0M B CJrYgae Cm-200). 

B pabo¶Uh 0dbm m e p H  MOXRO BE-b TBBpAki8, B TW ilCJI9 M+ 

mmmecme ~wnem. Aaagrmp wlr8anwecmfi ~ ~ E I H - ~ O  ur, -- 
I 0.1-1 r/&. Mec~o ee yc~aaomw oci~cm,arreao ~ p d o ~ a m m  a m *  

pHlrema, nanle ~ c e r o  aTo 5 0 W 0  lu or nepemd c ~ e m  m m p ~ .  P a s p  
&T~~WJ!M TaRlre EpE03?- mBI, C BOAOpSaCM HJIB A 0 - 0 ~ 8 ~ .  u- 
w p , ~  npo~on-~eit~pomioro amne-ma mmia M ~ ~ R E - 2 0  cu (3,3 r/& 
~ e h e p a ~ ) ,  ~cmmxm m c a a ~ ~ w  0x0s (0,20,6)rra, doroo~bix orwto~ - 
(1,2-4,4)*10~ m a a b n r  m B --cm olr pado~ero 
HPII B KaMepe. 

C~paraepma mepa p a w e w ~ a  B aasope mumma IC.II4I, mmpsrlt 

MEIOB C P 4,s P ~ / c ) .  B HaoTOs3We ~ ~ ~ E E l  ~ ~ O T H  UO yBe- 
~ a n e a a ~  mica B UB[PBLIT~ B 1.54 pasa. Ham R ~ H O T W X ~ J J ~  xmmp~ nos- 
~oaana aa 15% ~ a r e ~ m m b  mamd sasop. 3 ~ a  p e g o a c ~ w  w,r- 
HaTa oodecnem 3 ~ a ~ e . u b x o e  gsaawexi6e rrarm~aoro m m  (1.2-I,5T)a 

COOTBeTCTB0EEO IlOBbrmeHH8 TOWWE HsarepeHBs -=COB PB-. 



B H C O ~ ~ ~ ~ ~ T E & !  w . m c m  r w e ~ m o ~ .  lbR CO-HBR pasllepo~ 

BefIBoe yrmmf3aae e v  BHcdKomJ0THOrO EMIlyJIbca A0 I'SIVB, KO- 
Topoe cwmxo c paapa6o~~oB ao~oro renepmopa. IIoamdy xia nep~oar 
arane B ~ A ~ T  r n n o ~ & a o ~  I W ~ D R  rexiepamp c ~aammyxait BHXOAEOIQ 
amy.mca $50500 RB ( ~ T ~ J I ~ H O C T ~  - 1 0 ~ ~ ) .  Paorma cpabarmmim re* 
pampa - I paa B I ~ H K ~  ycmpxrm. Oco6oe B-e yxe,wielrca CT~~EUK-  

3aWfE UapaMeTpOB Enmyma E M a K C l M U I k K ~  COEpanleBHa nOT0pb YCECOpE- 

T0JIbmro BmeIIH IIFOBeAem IWIaAOnabnr E PEUIOHTEPi paboT. 
C XICMOi@Bl !2ECTWU rasoodecnenq  d m e ~  BaypJnaapoBaTb 

06- aaUepH, -b -0 &?&OW rasoM E m m e m T b  Bp0W IIm- 

TE KBYBPH na s a m ~ ~ o ~  ypozme:3daacc n p ~  HBT~HCHBHOCTE nyma 
105 need-. B ~adecme padonero raaa xia n e p a  a-e 

mnwsso- neoa, reauR H EX weca c ~ a a ~ a  J.O&UWS w x e m p 0 0 ~ -  
T m m a c  IlpRuecd. 

Paspaba~mercfi cat- ROET~OJUX aa n a p s r e r m  wwa,smmaw 
w 4 5  n p o n o p u ~ o ~ ~ a a ~  m e p  paampoll 14Ck14d. npOemorr npe- 
WWF~T~R T- paspadorm ~BTOM~TE~EPOBBBBOFO ~ R T P O . U ~ H O - ~  

v r o  gcMneRca na dme 3BM, mro~opbla BOWT B c~poii noamtee 
E m m  C~WXTB~HHO IIOBHCET~ ypo- ~ B T O ~ ~ T X -  cnempaerpa. 
Compmamo ~eodorozmdl m m e m ~  E C E C T ~ ~  maruo~~~ sa B~~XOAOM pe- 

IXCTIBEWWEUt c06HT&, n0- OCYlqec-b H e m  -8- 

EEe EapTEliH B38SIMOAekTBER B KBllep8 H8 BQBHB AECILII8R C W W B ) W  

Fanemampa aa IBC-orpymypax a 3BU. 
Y c ~ e a o ~ ~ a  I%5C  dyne^ pasrwa sa BHBU- m w e  cmqo@m~- 

PO= ( ~0~11.205, ~aasa  6B). C-0- C ~ T P H R O B  H I ~ ~ O X I O ~ ~  
moanaaha w e p ,  c novonlbn m~optar onpe-clr s a w  a Henpaane- 
Hse PBCTEQ m, BMAeJIeEB 9OHa  -0fi 7 M  OT dWP0HHOfl 3a4ETP XO M 8 P  

m r a  ICSI41. m x  IQOXOAET na =core m I W H T ~ ~ W ~ H O B  LUIOCKOCTLS 

Bdna9H 66 llpoAOJB~o% OCE. 
T m e p  OTdopa qempwmx ~ 8 8 8 w ~ i t c ~ ~ m d t  m p  WHO= na OT- 

~ T C T B E E  B 30118 c ~ ~ a  qpa-c~apma 6~-  ~ ~ ~ I W R T O B  H ~ 8 8 ~ ~ 0 -  
pxo~.Yran: ~ ~ u r e r a  ~ ~ E I T O B , ~ ~ ~ B ~ ~ C I I  B pesyxa~are ssamdoaeltormifi, 
H e d ~ 0 % ,  XIOaTW AeTeKTOpH pa3MBpOkK 4 0 0 ~ 4 d  pa3MqeHH CpaEHR- 



69;4em B H P W ~ B P ~ ~ E W ~  m m  C- &ih=, ~tpl- 
I ~ ~ ~ ~ ~ ~ ~ B ~ ~ C ~ ~ ~ S H M M U O , ~ - O . ~ ~ T ~ B / C ,  me- 
' T- HS m H B  - B IQWWLU TWIRCgaPO JI'B B- 0- 42 

. . 0.5 czepa~resa. Pacam c 8 4 a x t 3 ~ -  dlp/ . 1.1' 
IEasassreaaR, a0 ¶aCroTa 1MI(eslwx SanyCKoEl mepa COmBBIR 80% or . .A 

* - IxulUKm y c n c o m .  .;c 
Tadm4a 1 ' Y 

mw X ~ P X O T R R E  WTBBOBKH H 
' 1 

t 

, - cnelapo~re.rpaIHB: (npoem) - j 

IOao 
Ne, (He) 

345' 104 c 
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, C O C P O ~  TEIB ~pcoBOm "memu c ~BPHOHH~BII ~ C J I O M  B 2~2)'. €km- 
AWMH8 ~ W R T  3aBXDXaWl"l'R B TOM, ¶TO B 06ilaCTE @lYAI'UeHTaRJfR HaJIeTaD- 

nrem qzlpa ( mm apaddw~em) xarrrnro -a~wn qqecmedoe y~e~rmr- 
neme ~hncom s e x T o m  M ~ ~ O H O B  c p o c ~ o ~  ~ ~ O C T E .    TOT ~@@KT,  

XO-BI#5MOary, CKnbHM BCeI'Q 6y~leT npoRWEiTbcR &lH a - Me3OHOB HS-38 

OTHOCETeJIbHO 6- BUIXQUiH KoHCTaFITH CBIISH affN. 
K p c m i  6) H a  pc .1  ~ e m ~ ~ ~ p ~ p y e ~  mawmecme CBOBCTB~ 6apx011~0- 

n, 3-a B O ~ J ~ C T H  K~QT-HO~ renepaqm t~ - WM~~OHOB. 

E a - WSOHOB 

mnywco~ 3,8 I'aB/c npo~omon, cmnnrpo~poxia O3VM B ~ ~ ~ K L W X X  

aKcnepmmm~~anma~ amapaTypa ( CM.PEC.~, a T-e ' 6 4  m m a e T :  

I) rrgnxome neTemopH, cocmme 1x3 C~PM-OEI~I~D[ CP~TPHKOB CI-3 

- (IU) , c ~ ~ ~ & o ~  roxocxocowuecrwr CP~TPHKOB (CTL a MEOM)- 
HOW nepmrnrnmtom cnempoMeTpa nonioro noraome~m (C) .  

4 32-myxmopm~a~~~e n p o ~ ~ ~ ~ o m m  w e p H  c obw PHCJIOM IIPOBOJIOK 

64 THCR~IH HCIIDJI~S~KWCR ANI nmepem Hmpaanem 7 - ~ ~ H I I T O B  

( ~ J I ~ K T ~ ~ H o B )  . 
h e p ~  paaeaexw ~a 2 memH9EIbLX meua no I6 m e p  B mum E 

rpyrmupynrrcs no neTiqe. Meqqy rpymma ~3 q e ~ m x  KaMep pa3arenlex~ 

afe- xoxmepTopbl cyssaapmfi TOJDIWHO~ I ,2 pw. en. IIep~arr OT m e =  
rpynna m e p  n c n a b 3 y e ~ c ~  m qqenm@mmm sapme~~ot t  u a c m .  Pe- 
T H ~  c q m m m o m  maocxona (CTI-I0 H CTII-20, CI'21-30 E W31-40), 
WCTO5iQTfe H3 40 3JIWeHTOB IIAO~bX) d, paCIIMWWTCR M~~ HCRpaBH- 

MEI KEMepak4l3 H Pep8HKOBCICEQW TBbAnB-CIleKTpMeTp3MH B II03BoJrmoT peJlE- 

¶ET5 ~@$?KTEBHocT~ 3all"yCIK?B YCTWOBKE H IIPIPOEISBOJlIlTb BPBMeHHyP) EI TqX)- 

cTpa3icTseHqm ceJremm CO~HTEB. 
311eplWJ3 l?--RBaIiTOB H3MBPReTCR C IIOM0K)nlbD 90 YePeHKOBCKEIX X'w 

aaa-cnempowTp ~3 cn-~om cTema m o w  3 ~~(c1-45 E C~E-90). 
keKTp~l0Tphl pad0~aDT He3BBHCBMO H TpyIIIlXpJWTcR 45 B IC€LEJW E3 

myx ~azxpmuex&k. Pama~op cnempoMeTpa meeT rerccarona.ub~ grow 
c NmeTpoan BIIEC~WIOB OICPY;~~OCTE I7,5 a. Jbma pamampa-35 CM 

(I4 m. a.). B mTepBarre aaepm 2-4 I'aB aHeprerwecKoe papemme 
CIIeKTpc&WTpoB ( FWHM) XOpOmO OIIECkJBaeTCR BbIPaX0tweM lu 

(AIVE)%SO,~  + 9,2m, (3) . - .  
E - 3HepI'lW WeICTpoHOB B TaB. 



g 8 o A e ~ ~  c y n l e c m y w e i l  ~CT~HOBXUI  (nlulaccep-130") meer qercar; 
CyIseCTBWHO Y J I p W I T b  OCHOBHHe I I a ~ T J X J  ~ C T ~ H O B K H  R ( P O ~ " . H ~ E d  EIILILEL- 

a O W ~ C , B  KOTOPOM dYAJTT HOlWiWOBaWI r r p O I I . 0 ~ 0 ~ ~  

(go 20 T ~ I C R ~  npoaanonex) a uepemacme cneKTpcaneTp~xoHBepaopn, 
n o a ~ o ~ m ~  c B~ICOKDB E~@~KTEIBHOCTIJO ( - IW) n K O O ~ ~ T H O I ~  TO-CTHJ 

bud,!%! p e r a c ~ p m r p o ~ l a ~ s  ma E &.nee 7 - mama B ~C~~OBXITX boJra- 
mpor n o r o m B  nacm mi tamem ( 20 107 nacTw/ce~). 

O m o i  a3 nepmonepemm 3ws ~arrrrwcx npo6ne~a~axa,  C ~ R ~ ~ F I H ~ R  

C IIOHCK<)NI B HCCJIeAOEWiXBBII IIwIleCCOB ~JIRTEBLEOI'O 0 6 ~ B t U k W  Tff- 

x m  ~ e % i ~ p a n s ~  p e s o m c o B .  3% E a c c J L e m m m   no^^ ~ m c m ~ b  
pans wambapaommx m a c ~ e p o ~  B pearala~x ~ m m m m r o  o b p a s o ~ ~ ~ ~  



A 

P~c.2.  Cxewa s~c11eperiTasarroi4 ycTa- 
HOBKK: C - cr-me C P ~ ,  

Cr - ~ O D I C O I I W ~ ~ ~  cam-me 
C¶BTpHKg, IIK - n p a n m e  RawpH, 
HK - ~~~BOJIO-e xcxpome m e w ,  K - 
~omeprop~. M - mems, E - nepatoB- 
amcae maa-anempoxqn~. 

' ' C  - 
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- PA3BK5E YCTAHOBKM AlWA-3C AW IIOKKA 

uiommummx c o c m  xtrmx n  WE mab- 
TAW HfXJ&IDm 

(Msemli- ABCTEV mepu H C M ~ A O B ~ I ~ ,  m a  , q  

I .  B C ~ ~ ~ B ~ T C T R E R  c y~m~gq&imw B I981 r. npoemar B JIB3 OYlRPI 
COWITCX B mpnyce 205 c ~ o ~ p o x a  myxmeqe~oP mnmmdi 

c~paq~eff q~ern- clrene~elt c ~ o b o ~ ~  qqepxofi WMPEE. bod& m~epec , 
npwcraamze~, no--, noam ~oabyr~qemm c o w  * o dapmt- 

& I  I?dB) BBCbua CElIbaC O T ~ T C R  OT IiEXamm ypOEiHet 
~osdyr~qeaa~ c cJap&io~ mcaarra H TPH (-300 bB). 

~xaboparopm ~ B T O M B T H ~  a mymson, ~ p o c ~ p o ~  



I 0 

- - - 
\ 

- .  
MI' 

hc .  I. Cxem m e e n e m a  y c ~ a a o m  AJD3A-X B RopIprce $05 cmnnrpo- 
@aso~poxia (W - rrponopxwma.n~~sre; - npit@o~ue xtsaew, C - new-  
q ~ ~ ~ ~ e  ~¶6-, s I, - S ? - ~pebttqm6me ~ 0 0 ~ b 1 1 h l ) .  



H X T ~ H U M  O ~ O C ~ I O B E L H E ~ ~ ~ .  K ~ K  T e o p e T m e c m x  I I ~ H C K B S ~ H &  H M B T O ~ P ~ C X O ~ ~  
I 

C T O ~ O H K  i r p o e x T a ,   ax z ~ i e o b x o ~ m o c ~ ~  c ~ o e ~ p e m ~ ~ o P  ( B  T e s e m e  I ro - 
m) n o ~ o T o B K m  c a e A y n n l e r o  s ~ m a  ~ c c ~ ~ e ~ o a a w &  B ~ ~ ~ r x n x e n e ~ o i l ,  XOTR d~ 
~ I I ~ O U J ~ H H O ~ ,  reOMeTPBI5 OIIHTOB H a  I I O J L R P E 3 0 B ~  A~$~TPOHOB. 

2. C~exe~m,ob  ~ X ~ O T ~ ~ C K E X  COCTORH~RX wep~ofi  mmpm Zmoro - . 
-KO- MBIUK~X ~i T. n. ) MOXCHO nogei)mqmb, ~ 1 3 y w 3  n o B e z e m e  BOJIKOEWX 

paccmmimx ~ ~ w o ,  n8Mep.m n p k ~  ~arnm I r o n e p e m  mrtyacax a w c a  - 

&Iff E3aaepeHUl BbnrOAa ITpo,?Q"ICTCB @~W~HT- peJrrrTEBECTCItFlX mep 
. - ~ e P ~ e p w r  n p k ~  n o l l r e p e n w r x  may-mcax d w  ~0rn-m cnerc~po - 

L 

c m T w o u e  cnB~nma;  C I S  C2 - noporome sepew~cme cne~m- 
KSi; TI - T3 - MOHETOpHHe T ~ J l e C K o l l H ;  XI-PC9 - M H O l ? O I Q O B O J I O ~ e  IQO- 

n o p w o H a J L b m e  x a ~ e p ~  c WOM m d o ~ m i  2 mu). 

---_ 

. P13c. 2. Cxenaa - HEm pearapra 

IIpox ~ ~ J H T ~ C T C K U X  q4ep A e B T e p m  n a a e T  H a  m e w  T, pacnano- 
xeIuryro  H a  q a m e  maememoro WBW c m x p ~ o ~ p o ~ a .  II~OAYXTH cfpar- 

BbIBOJT$TCR OTEUIOIWXX@TM MarBEITOtvl MO HEL OCb AeTBKTOPOB yDTiLHOBKH, KOTO- 

 pa^ o n p e g e m e T c R  C ~ T S ~ ~ O ~  c n B m  S I,  S 2, S 3. H s ~ e ~ e -  
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m e  WON yICELB- H a  TO, ¶TO "lLJXaT0" npOCTQa0TaR BILUOTb a0 
2,5 IbE+/c2. 

B CBeTe p93yJlbTaTOB pa60~ -0 - O m a m ,  a 0  npn W- 
TepIIpeT- u-0- &t3EEKX B 0dsaoTE It u 0,2 n$/C2 H80&0- 



B 06JILlCTIi IB+UlJWCOB n p T O H O B  (280 + 430) IdaB/c (B CJICTeMe IIOKoR 

A ~ & I " T o H ~ ) ,  KoTOpaR H e  MCII(UIb3OBaJIaCb IIpH OIIyeHeJreHlll3 IIapMaTpOB 6 $- 
COCTORHUR, 06Hap~naeHEi y3KaR O C O ~ ~ H H O C T ~  ( ~ H c .  5). E6 M W O  I t H T e p  

npe~vsa~s ~ a a  pomeaue nadapaololoro pso~anca B rrpouecce: d + ~ -  
-> d d ,  ,a + N c I U ~ C C O ~  ( 2 , 1 4 ~  ,OI )rai3/c2 II m~pmofi r =  
(80 f 10) ra~/c'. K ~ K  H w  m e T c R ,  o H a  rre MO;K~T 6 b i ~ b  o b y c a o a n a i a  

QIpoRaneHHeM T ~ ~ T O J B H O B  C A- asodapoil B U p O ~ O ¶ H O M  
I 

COCTaRHElll IIO CJIeJQTX@lM IQSi¶dHW: 

- ~ a ~ c m M  BKJBJ OT BTOB x~aqmm~ H O J ~ H  H ~ ~ ~ T L C R  n-pn P = 
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. , 

: ycnom ,u,m amnepmemaumwc E C ~ ~ O ~  B a ep~o i t  @ f a m e .  C moil 
B,CTOpoHH,3T0 CBR-0 C M e T ~ 0 O K E M H  m e C T B a s l r m .  lI0@QIX¶632- 

ICOM CTOJ~~I~OBEWEE q-womro c ~lg~llem obpasym~crr p e m m m x c T c m e  

c)[rparareHT~, K o T O p 0  HMeaT IlparCTHPBCHH TO 1110 IBUpiTUBHEB H Ty X8 CICO- - 
1 , WTb, ¶TO E II0PBHPBOB e. a005 BO-T YAO~IIBII ldBT441W0OKBR 4 

,BOBMQHIOCTb H3MBP0HlU BpeSreIi 1I[B3Mb B O S ~ ~ ~ H M I X  @P~I'MCHTOB OT 

H a 0 T W 8 M )  m, EX ~ 0 ~ 0 -  B ~ ~ M O A ~ B O T B K R ,  H 8 n 0 E l W  C B ~ C T B  XOpOT- 

KOXEBJWEX EBOTOIIOB, ~ ~ ~ ' K J B ,  COB- -blX m B  I 

1E T.A. @OPICXOJJET RBK 6~ BpBMBHHW WBBpTXa B IIpOCT'paHCTB0 C P&C- 
TSESKC& m ~WUTEBKCTCECOB ~BJIHPBIIHB B ~ ~ M ~ H E  IQOIJBCW. I I 

C c~opo~~,qrg!o-mepwre B S W W ~ C T B P ~ ~ ~  BHC- a ~ e g r P r g  I. 
npa WIHX naparampx c ~ a n r c ~ ~ o ~ e m  noaBaaRDT p e a m a o ~ a ~ ~  cya[ec-o 

~iiororiymoaaoe ~ a a m o ~ e i l c ~ ~ ~ e ,  I ~ M  KQTO~OM B m q ~ w  06s- corn- . 
e ~ ~ ~ * a n a p ~ ~ a n n o e  %mo HCTOWHEOB pa49- PBCW. Eaw108. axa~~erne 

- Q W T W 8 T  E S v e H E e  IQOQeCCa @Om- -w Ha BECEw- 

MeHT0 PBCm B BB;BBCEMOCTE OT CT0IIeIIBIIH M E O ~ O ~ O H H O C T H  CTQIEOIaBBHBR. 

B maid pabme n p ~ c T m e n x  ~exo~oprme axanepnutzm- peam- . : 
_ TaTH,.  l Iw&EIH0 B I I O C Z ~ 0 8  B p W R  C O T ~ B C T B O M  lIO 05-M 6 

CIIEIMROB C 2 d b e T p o ~ 0 f i  I I ~ o w o ~  EeBB10PU C -& TtiHTWIO- ' . 
B& ~~, a ~ 0 ~ ~ 0 %  B I I p I U X  IIPOTOIIOB. .~@T~OHQB, am;. . * 

rema H yraepom n p ~  4,2 FaEi/c/riymn. 
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B a-HPrx sxcnepmnreHTar/2-5/ 6auro m-euo ym.wimeme ceqe- 
B~BBMoA~~~cTBER BTOW- CTpEUDEHFOBHX (&BIT~MToB SAQ-CHBpIzsOB 

c aap.qxm 2) 3 B c T m a x o s e a m x  c mpam @o~oaapr~ubom. Ymepxxae~ca, 
¶TO ~a nepmx caIimmeTpax OT ECTOPBHKB ~ ~ H T O B  c e q e m  BSLLHWOA~~-- 

CTePrR ~ H T O B  3BMBTHO 6wmne -9WX. b T O p d 5 /  aWI8PDT BHBOX 

Ha-Cbfl' B SX r O ~ , W a R O  a0 CHX IIOP S K C I I ~ p E M ~ H T U b H ~  0ETYaQI.R 

He-snawa . H- pame duo  rrposeneao xccmexo-d8/ s T o r o  m e -  
~nrsr H a  c- c 2+4e!rpomfi npomio~ofi Mepar. Amma MaTepraaJra 

nolcaaan, ¶TO mearm s ~ a m ~ e ~ r a m e  M e T o m w c r c a e  ~pymocm, cm-e 
0 HaJXC%~HUW C.UeAOB H 3B83X OT WHUX (@WM@HTOB, 0 6 p 0 W H S W K  B OX- 

H W  H TOb! 1 0  IIBPBErMOld B ~ U M O A ~ ~ ~ C T B I U E .  

B 8 ~ 0 f i  p R 6 0 T e  WXCTaBJIeHH S X C I I ~ M T U b K M e  ,I@XHUO 110 EtaHMO- 

A ~ ~ ~ C T B H D  @pl?tde~TOB C aap1zswZ=5,6. 38- Q]rpanreHToB ~ B H -  

=CR IIC XLUOTHOCTH ~ - ~ Z ~ I ~ T ~ O H O B  E IQ'TeM OQeHIcPr C-pHOrO 3 a w  
/a/. ClrpaIUMHFOBHX Q[rparrreHT~B B II@BXX~ofi E BTOpEPBbDC 3B8- 

Ha BEC. W H C T a B n W  3aBECEMOCTb 

H ~ K ~ O B S ~ E M O ~ & C T B O B ~ B U E X  @ U ~ ~ W ~ H T O B  OT 

p a p o r o m  X OT nepaantrolt sseami, T. e. 
CXOpOCT5 BH~- @P~IX~HTOB B BaBECE- 

MOCTLl OT T m  MKDWXU. %BEcEMoc'J% W 
ssma 1x8 n p e m -  

EX OOOTBeTCTByeT B 4 pa3a 
5 d l aemmef i  c~amcmxe nepmmxx B ~ ~ U M O X & -  

C T ~ .  C v  -a rpamma,ae~eB xo- 
~opofi,npa X< I0 a a , m s ~ o m r ~ d  u e ~ m e - e  
xcxaxem. IlI~paxo~are coome~cmym 
~ w d o a a g  ~~6mamiim @ ~ ~ ~ B H T O B ,  ROTOPOO 

He11PoB88HIIo-- OlJ~HHBaaOCE, Ha OCHOBe BECllepEM0H-X€U 
x e f i c T B O ~  meBToB c~¶S& B S ~ , Q ~ ~ ~ C T B E R  B IIpOII€IHdS' nyrl- 

3-CEM0cm OT p C T O R -  IOBIfX I I ~ O T O H O B , ~ ~ ~ ~ T ~ H O B , ~ ~ ~ ~  lWRW E 
OT n@BIIPBOfi sBesmi- yr~~epoaqi.~iwm ~ o p m p o w  ~ 1 8  -awe 

wuo @ ~ ~ I X ~ H T O B  xia pac- X=IO aa OT 

nepmol t  a s e w .  IbR mecmsapmwxx m-0~ B~WLOB ~ T B B T ~  

CTByeT a x o n m ~ ~ w o ~ y  cenema ~aamdoxefic~m wixomro yraepqqa 
c rrpoII€IHOM, T. e. n o x a 3 H B a e T  MBRcmmIbHo ma- =OH Jw HBB03- 

6~n~9emn.a r n e c ~ ~ s a ~  @ ~ ~ ~ M B ~ I T O B .  Jbmm &m mvx- E meC-mm= 

g p u w ~ t ~ o ~  ngoseqeamr c y n e m M  11- xoppacwfl x artcnemexranaanna 
ce9- ~gamox&c~= m~p ram H yraepoxa c r r p o m a ~ .  



paepom c 8ap~~abl~ t =5,6 wa-~O;& d ~ ~ ~ b m e  OXEJB~AUOB -. ~ T M  : Y! 
WT ro8opa~,no-mmmw,~ B ceneme ~ 0 9 ~ -  &pxwmo~ \ *  

co qxmte~tm msm GQ 10-1%. pawep mmpu C ~ O ~ T C R  m e ,  nw 
. - O m  

B OCHOBKOM CO-. 

a0Ch CJIe.IlJeT Ol'M0TEnTh, ¶TO ,I!JUl O ~ ~ B J I ~ ~  OTIUIOH~M~~ B m -  - 
-am ce~eHHtf OT mwwmx m Q~WM~HTOB, n a x o ~ c S I  B OCHOBAW CO- 

CT-, nanecoodpa3~o ncnamsozi~b m e &  c moawaaarra~nes a T o m m  
s e ~ . ~ s ~ e ~ ~ o , n ~ o  a-e cenaim ~d~ qqep o w e -  
-CR B OOIIOBAOM cpaaa HX ~~~~ p ~ e p o ~ . C  ar& m w  ape- 
iiarr s~qpa @rnwymm no opaaaemn c npo-oau (CAI ainmm~ BBJIHRH 

m Exaa4q- He- m ~ e a m  p l a w p o B  ~ e H T O B .  

K q~~T'pN&Iik&l M H O I ' O ~ O H H l i M  CTaKKHOWHaRM OTHOCEXECIt &HyWJtl 

mamtomitc~=, yxoarreempmqne a a m  qm~epum crrbopa: a) B co- 
WPIH am cnemaTopIIhuc cXrparare~~o~ nanmamwo q m  grnepqrCa c a w -  
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B) c ~ p ~  s a w  ~ ~ o p w w n r  = m Q > 7 .  1-0 npocaroTpeno I2000 co- 
dmEDDt aaaa~wePtc~= yraepoxa c npomwaa ur a&wo 876 oJxyqaeB, 

y A O a A e T B 0 ~  3TklBa EpETepSUW. ~ X O U ~ ~ W ~ H T ~ U ~ I ~ H ~  WeXiRE UOIcasaw, 

¶TO B T ~ K H P ~  codmmx B c p e m 8 ~ ' ~ ~ ~ c ~ ~ y m  I5 H ~ ~ ~ O H O B  c uuipmiof 
pacnpw&m 6.=2. O ~ o d p a ~ ~ m e  moroqwiome CC-c~anmnro~emw ym- 
BneTBOpElEH ~ H ~ ~ E T ~ H o ~ ~  CHkWeTpHH, ¶TO I I 0 3 ~ 0  XIWQWlTb aXOII0- 

plW0HTWIbHW ILBpagTepklCTEKE BTO- IQMTOHOB B IUHpKOM ~ B b C H O M  

mepBane Pp 9 I50 MaB/c. 
Ha m. 2 npwc~arurew, pacnpeAaneHne no m%r@aq nonepe~~~oro 

WJJbCa IIPOTOHOB, U O v .  ~OBPeWIiHO UO &BJM II-, lIOU6- 

gemw mmysoy npomm PL P &CTPOT~ 

y = . aa I L H H B L B ~ T H I ~ C ~ ~  npe- 
AM NK - B ~ Q K ~ ~ ~ C T B H R .  -0, PTO w- 
JwrEBEMe npoToarm 06pyyDTCs BnaoTb no no- 

2 nepenrraor m m y s c o ~  P, -3 (raB/c) . C w r -  
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Axianomoe muerne & x l m ~ ~ o c r b  rn ICJMYJIRTEBEHX ~ O T O H O B ,  odpa- 
- 3 0 B a W H X  lQE BS~EMOA&C'~'B~& 9qBp H ~ T ~ P H R ,  I'WIKS E JI'ABPOAa C T a w -  

r* ram. Fkxmm~ H~IUIOHOB BTW arranorrem o ~ ~ c ~  ~BHHME: 4= (1 ,&A 
* @,m) ( r a ~ / c ) - ~  JVLE dTia -B-O,~B~OT@ x g = (1.19 0.04) ( r e )  

&UfI G%+T O B ~ .  T ~ o ~ ~ T X U ~ O X ~ ~  pWri6TU no - H ~ H C ~  

B C .  4 IQHBW- A-SaBECEMOOTb B h I I O m  IQOTOHOB C -TCM 
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~IOECIC npa~~lr-  ~ ~ P K O B H X  c ~ e n e ~ d i  C B O ~ W  BO B ~ ~ E M O A & O T E ~ ~ '  

m0p BXC0XU.X 9 H e p d  I l paCTaBJU50T cod& ~ ~ H T W I ~ H J W  3WV. BO3- 
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-0, ¶TO B MliOrOHJ'WIOHHHX CTO.UICHOB0IIHRX C H B K O T O P ~  B0p(XRTH(WTbM 

PsaAHBJreTcR KEapKOB8.E ILlIa-. C ~ I ~ ~ C T B C B R H E ~  TaEOrO COCTaRHEsR B940CTEa 

MOXHO S a p W E C ~ O B a T b  IIO E3M0H0HULl BhDCOJ@ P 0 4 4 0 M X X  PBCTEQ B 3LtBB- 

" c m m  o T  cpwero  pH- ~-o.qettc~- IqnwIo~o$II/. JWB npo- 
0 . HCXWT I I ~ ~ B M ~ U M B ~ U E ~  EBB~EIOB p m  klA/--nBttc~d e- 

mepworo D T ~ ~ ~ O B B H H R ,  ~ . e .  ~ ~ ~ J I E S ~ ~ T C R  xmpxo- M-, TO cme- 
C T B e m  PQHb 6 m 0 T  S%lQaTb 6EHOMiXaESHld #o8@@QfWi~, 8aXm Ol' 

¶UCEa KBBpICOB B W B 3 M 0 ,  ~ 0 0 6 ~ ~  &UJI 0 6 P a S m  -eMd H a  

~XGmp&Tbf0ET0 W T H 4 X .  

HallPRMep, UpH a H 0 p r a R x  YCXOPHTeJIR BElXw f i 0 3 0 ~ 0 ~  IIsqaaA0H 
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Blunt REBapaRl'a E . 

Tamw n p e m a n m t ~ ~ ~ ~  oaAac~a aaeprd, aanpmp c E zz 2.4 
1 oTp.gn otxoQlse wpm WuIm npogeccoB, npOlDumprcn np 

doree ~stcomorx aaeprara,~ npenc- T- mrepec, 

I 
mmm nocrgwa w y n e m  aa c ~ w p o r ~ u r o ~ p o ~ ( u [  R MeaogIlbDL cfiabpma. 

Hauepem lra~oro porn 6sura aamm B Nm IQE axiepmx mwcamwc 
npon,mB 640 MaB. D e p e  peayamam no ymo~o0 S ~ C E M O C T I I  no.mp~- 

obateprrcl! daaee mApoU861e m e  o acLHncHuocTa amB nompaarpnr o~ 
Hlmyaaca muy- npomaoa II uaccoikro Pacsa apa+m~ea~. 

Hampeaa~ dbua asmomem m prarro~m.  O ~ C E L B A O B  pease a 'q. 
Paanaeme w r a q  npoaaBoxuxoca no ~pem~a ax npanea H m e w ,  
nornoqe-0 B R ~ X C T ~ ~ U B  N u  3(7l.). AH- ' C ~ I R O B O ~  COC- 

mqaaR nWTOBOB BesCR M0wOM EX UOBTOpHOrO pBcC- HEL JrPas I ~ O ~ I O  

aa yraepamd mmerra c xaxtcrram ~s~ c ~ c - / u .  
y a ~  o n m m m e o m a  n o r p e m o c ~ ~  aaueperrwa ac~lrue~pdt, ~~arpiarr a . 







* 

20 - 
do 

; J  - , ,,i: ' ' 1 , ;  A 1 . - 
-20 

I . .  1 1 1 1  1 1 1 1  

120 150 170 190 210 iPlrai 





h ~ ~ p a w w  * 
I t 

I .  4 p e ~ o ~  A.B. II(P, 1978, 24, c.1208; 19'78.28, c.166. 4 

.* '2. Baldin A.M. Proc. of the 1981 CEFtN-JINR Sohool of Physics, - 
CERN 82-04, Geneva, 1982, p.1.  

b '  

3. 3yampree~ P.R., K p y e ~  P.X. hbrpTasae~ X. fi@, 1980,32,889-892. . 4.4 

4. &COB H.B., 3ym~aprree~ P.R., ICyabm H.A., Kylrge~ P.X., 
1 

I .  MypTaaae~ X .  llT3, 1C 5, 34137, 1981. 
,. -- 5; -COB H.B., 3y~n~apeeB P.R., KyTyeB P.X., MypTasae~ X. 

C .  a Coob~em OWf, PI-9759. 1976. 
' 1  6. Hwe=B.C., IIe~poBH.kf., CaTap0BB.H. C O O ~ W ~ O ~ H H ,  PI-80309, 
, mas, I980 . , 
i 

7 -  



t I - 9 1  

O ~ ~ A U E ~  HHC+ mePOII.xcmo&, ~ I I B  '#,I 
t > * 

Y 

~T~ECEBHW PBSBRTEe ~ c T O E o 8  mmOa @@BRICE 0-ET Pa 
1 - *  .\ 

I 
mepen accnepmemwn~oe onpexaneaae ~ ~ ~ ~ ~ ? p a a m ~ a a a b u r  coc~cand rpp~- , , I  

EOB m O B ,  K8PC -8- C ECM- 11-3-X HCTQPIIggOB, L ,  

 ax E ocipaao- s n c a ~ a m x  peerrerrr.~ P B C T B O ~ ,  Is- ' 4 
Tern nmCTaBJDi0T ~ 6 -  EWBpeHae n ~ ~ ~ 0 H E l l X  COCT- WOB 

A & T ~ O H ~ B  BHCOPCHII me-. .. . 
I I w e c m  Bce caspevreIIHble CROCO~H onpwxene~~~? n c m p ~ m  

ZU~OHOB OCHOBBB~I g~ E~JTPBHHH  ex mm HB~OL ocOd8~~oc~efl ~aanuweficmam 

I IKOCkU~YtIX W T H q  C l i U i U U e ~ 3 a T O p O B l  mpaagHH. m e U  
¶TO Sf B HBmm CJQ¶a9 Jb OWWIeHIIR I I ( X R ~ ~ H B O I ' 0  OOCT- , 
T~OHEOM) ~ ~ w r a  ~cnaabayem &mapmi peamcqaa 

+ 4 + E(e,lp)+F , ( 1) 

1 npm- c coxpax-~~ Yemmm. C- xen-paommo~ m e =  
~ ~ 8 F I .  

p a c C U a T p P l e u  B r r p a ~ d  CaCTeVe EOO- x 9 3 0 WE- ' 
po~curad (wun,mep, ropsoma.u~+~d) n n m ~ o c ~ m ~  XOZ E c ocmm, m- 

I n p a u ~ ~  02 - n o m o m y ~ ~ ~ ~ a c m n t ~ c ~ r ~ m ~ ,  O Y  - 
no Horn E mOCxOCTB XOZ . 9 

B odaeu xwmprsarra&oe coclrosamre wnsa x e f h p o ~ a  OIIH- 

cmmrca ~occrrrrs IlLiperpeura. Ebm B RaYecme cmr~ca~m ompe~opo~ 
rn-ao&mo@pm-e rexaopr TJA c ~~ isJsfSd . 
-Jiac_J , ~ o n ~ n e B ~ ~ ~ ~ a a , d y L l e r ~ ~ = = p e -  

~ T P B Y H  t i o ,  ti& , t ~ - i ,  t s o ,  9 t%-L-t , t t r  t t a - e  t 





























Cnearp n o 0  AS*+ ,-- Ha p 9 o . 7 , ~ ~  omoa= qpm no- 
w - ~ e p m = p e ~ o Q . , a  r k  I)@=a x s u e ~  
~ ~ I I B R ~ ~ ~  nN+ApY(mlr) i m  =I,2,3,4,1 
2 ) O o = o ~ r u I u r a r n ~ p u ~ w m - ~ ~ *  - 
aaozoa Tp. ma- xmm, Imgmmga xoTopu qmawoax B l ' u&aw.~o-  
X U I  B ' R  mrwo WrmDpmS 0 mooam,- no wll= -. 
B onurrpe -b-$- pane m m ~  XIRE, cLmm@ r qem-. 





, 6 2 1 . ~ 0 2 6 9 . '  - . < ,  
- ,. ' . P.-sh.hbasirm B.A. jIHB ~1-82-446, h;bna- 

3. w k  J. ole, Huol.AU.., 1971, B27, P. 13. 
C 

Brohi-Zorn B.,  et al., mlr.B.r., 1968, ~01.175, p. 1735. -. .# . , d  - f I o u p ~ J . & . a t a l . . ~ a l . ~ 8 . ,  1977rB125mp. 29-51. . ; .  . 'J 

;. , ' 4. D . h ,  Sodhi. L B O ,  P~JE.BIv., 19789 Dl8, P. 958. , + 
I 4 



porn H mom, m e m e  B -,He n p ~ e p n e m m  S H ~ P H T ~ H O M  UO~JIO- 

nlelimur B B~POBIIOM BBQ~CTBB. 3 ~ a  O C O ~ ~ B I I O C ~  c ~ p a m i x  n a c m  o-T 
mpome ~osnaatnocn E C ~ O J L ~ S O B ~ ~ ~ ~  HX I C ~ K  "HHCTPS)~(BHT~" x c c x e n o m  
&qpo+raeprrsrx (AA) ~saano~ePcrnd ,  ocodelnro H a  pamux c~anmx aTom 
npar(ecca, rcorga ~oawawo o6paaome c ~ e p n r n o ~ w ~ ~  c o c ~ ~  axpomid 
araTepmu. Tm, B p a 6 0 ~ a d u  olrenaocb, mo o b p a s o ~ e  nsqo6- co- 
C T O ~  A-0 6 ~ 0  b~ RpEBBCTE K 6ommeny OTEOCHTeJ0HO~ BHXOW 

clrpamm n a c w  no cpamemm c m O T H O C H T ~  BSIXOAOIY B n y w x o ~ - ~ -  
mmu samaefbc- (~arrp~uep, B pp-~saarrozePc~maw). He-o no%- 
BEUECb mpBH0 aRc~p~HTUKbEHe pad0TH UO ECCJIeWB8EAW -= 
A -nmepo~oo AA-B~~HHOH~BC-: B c~onnsoaexwixflp Ar + K P 
np 1.8 Rvfi /~  mep % + 6 ~ (  np. 3.67 l?aB/A3 (CM. PC. I). 
npww BO BTOP& paclom, mo.memOlb c nononw c-epnom c n e ~ ~ p o -  
veTpa w#x), b w m  noxpzern ~axcxe newe  mume o ~~ 
SOHOB. r@E STOM ~ K U O  O I Q e y  OTHOUl0HE9 B H X W  I\ ( ~ O ) - n a ~ m  

=ow I T r r r s s o ~ :  Rn%, wf a Omam. m rrm0 O ~ P B H O  

c~poroe cpamie~ae w.umm R &mi%- E pp-Baamo~ePcmuB ~ p e d y e ~   me- 
Ta ~pyrpro a e ~ ~ ~ a e w s r x  m~opo~. no-pamoarg !mumum = - A (KO) 

H 1- B B B B P ~  C T P ? C R  W O H O B  C VBTW EX BHJTpB- 
mepnoro m m m ,  aa~9e~iemocm o 8ap~1ty ~ ~ C E C T ~ Y ~ I ) .  ma- no pe- 
sy~0ra~aw. n o ~ ~ r n e ~ ~ ~ m n r  na C d3< d u o  UpoB0HeHo c-m (a. T& 

rimy I) ocaonwx xapmpncmx 
B-OA~PC- (LIB) m p  *C 
B ~ T C T B Q ~ E M E  - am 
rn O I l p e H ~  rranaryrcSr HeMBECl&e ~ O H ~ O f M b l ~  B~~~uoR&cTBER. , 

I2 I2  TO CpaBE~HPIB UOKB3HBa9T. ¶TO B ~ e H ~ H H X  I 2 c ~  C C ) - B ~ ~ H & C T -  





1, 
r I .  

m 
I .  - l?ammnd c,, IlpeEiHmam TsKlare aimme -- . II-~HKW l ~ l s  L@ rmepAr*KU - , TaDT, ¶To 3HaWTeXbHbIe BmllWHH PIA EIB BIOFJT 6HTb o C ~ C H ~ H H  WCTW 

' , \\ P W m  C 6-rnaua MMeT 6HTb O ~ ~ ~ B O B B H H ~  30HH no 

' nepepaccemme~ A - r m ~ e p o ~ o ~  B a,qw. I$E¶XOB n o m u e m  A - E KO- 

0g UJIOTHO- 

CTE B odTLaCm n e p q H m  m p  (R~K, H ~ I ~ ~ E M ~ P ,  B 

UPOB8pKll TaKBX rWOT83 H ~ O ~ X O X E N ~  6- CTaTECTEKa I KOJIE¶eCT- 

Bernrsle pac.remi. 
oae- n0mpmaq.m A -mewria ~yur  UB 12chfe m 12c12c n a e ~  

BWXWIQT $ = 4, II+0,28 c O ~ I E ~ K O ~ ,  odycrioanemiott orpamiemoft cTa- 

+0,05, omm rrpHBeAemaa a~~opaara  CTamcTwecxaR O U I E ~ K ~ ,  n o - ~ ~ B M Q -  - 
Mytg, CJWeCTBBHHO 38EIH11;8ffB. 

~ 0 3 ~ a ~ q a e ~  O C O ~ H B  E H T ~ ~ C  B 

A -mmewHoB, ~dpaso- . ~ a ~ m a r c s  B ~ ~ - B ~ ~ O A ~ B C T B H H .  II~EWM xmmrma o&a= aa6p 
3 a ~ ~ c ~ a r o c ~ a  OT 4, (m mmaei4 p, Be ,G. ,& Pd ) E OT arrepramr H ~ J I ~ T ~ D -  

- men, npomria (B P M T ~ ~ B ~ J I ~  %=24t400 WB),B TO are ~ p e m  aadmqqaescrr sa- 
M ~ T -  POCT c p d e ~ ~ e b !  PL (mmas~ c c> 0,s I 'a~/c)/~/.Ha~o melb B 

BHW W BTOM,PTO I ~ ~ O U ~ C C ~  LA+ cynleCTBeHIi0 yhaeHbmaeT m6~mqae~y~1 B e  
(aa 50%+'7%).Ilacewcrr no O ~ M C I I H T ~  O~H~PGU~HQTDJ IICUX~E- 

a m  3, B p a ~ ~ a x  KBBPKOBOB Dui no?m?&amm uexaaaaara al@o- 
mpmx coygapemi3 npencTaawreT 6 e s y a 1 o d  mralrepec ,qanneibnee E w e m e  

9, B ~ - B ~ ~ o A . ~ ~ ~ c ~ ~ o c o ~ ~ I M o  B @ W E  %* 4 ~EIBJA,  rJ&0 6OJIblW 

norosmm A m m  c 2 > , 5  RB/C.B-1% c . u y q a e ~ q ~ ~  DB/c, a m -  
nompmym@  KT O T Z - A * ~  xe n p e ~ b m r a e ~  2%. 

I I ~ E  ~ c c l r e , q o m  S~BECENOOT~~ 9' ( T ~ R  re  ~ I C  PI napaareTpoB Pa 
E R,,,) OT h, ($1 K OT cTeneim q e ~ o c ~ ~  compexxdt ~ a ~ 6 o a e e  
@@ICTEBHW RB3IRBTCR EClIOJtb30B8gP1e m w e M O l W  Tp0KOBOM AeT8ICTOw 

, I ycTaoma wc (mm de-~ormt nacm aTom c n e ~ ~ p o r e ~ p e )  c a -  
x w o g  qxrreyaroii onc~evot o~6opa -eB pqexen~-rmnepoao$6/,npx- 
PeM aTE HCDIIBI[OBELHHII M O W  IIPOBoAPITbCR I E 8 v W O  C H3fleHE8M PeJIRTH- 

~ C T C K E X  rPmepILrlep E c- pesomcoo. 
~ c ~ o p e m e  n ~ s o ~  ze~~pHo$7/ aiam-Ho pacmpeT Bos- 

MOJEEOCTE XagneHaR n-30s- ~anemtt  n p ~  - em  A . 3 ~ c n e p ~ -  
WHTH B df IIOMXWO UOJIEpE9~ U03Btxlrarvr 3M0pRTb T- m- 
JIX§- C U O C O ~ H O C T ~  E mqwelrp ~ 8 m m i p ~ 3  &, KOTOPHB M O W  WTb 



m i @ o m  o xapaKTepe odveawx c m  s c q y ~ T y p  ~3aEMone8cTsan., i? 
B OTJIKgEle OT P f  PCLI-30-e d' AaeT B O ~ M O B ( H O C T ~  0~6u-pa~d~' 
ulecTsemo nep~Gepmecme n qemPaJIbHne d f ~ ~  -coygap- EI T ~ M  

BKWZiXTh, 3aBElCRT JIJd S#J~KTU IIOJIKpEI3~ OT C T W W  

camp-. . . - --. 47 :. . :ti , ( ,  . b ,, . - , . :,  - _  . '  . + .  -- 
. .. - . _ . .  

. . .-* ,.. * e - .  . 
1 

. . .  
' . -  . ,- I > .  

' , 
~MTEPA~YPA J a +' . ' I  

' .  * .? . . .  4 
I. a) Strocker et el. Progr. in Part Nucl.Phye., 1980, pp. 135-195, ;, # '  '. ;rl! 

b) Chapline G. et al. phys.Rev., 1973, 8, p. 4302, . , . . - . I -  r , .'; 
c) Rordrup J. et.al. EJuol.Phys., 1980, p. 519, 

. 3'; , 
C 

' .' , I . d) Rafelsky J. CSI-Soient Rep., 1980, p. 117. r . . - .. 
- . 2. IIarris I. et ale Phys.Rev.Lett., 1981, g. 229. I 

3. hEXEia M.X. E m. Om, PI-82-333, & d ~ a ,  1982. , '*. 
* 4.Cu5mb J. et el. Nucl.Phys., 1981, p. 505. 

I P 
.d '. r - 5. Bourreli C. et al. Phye.Rep., 1980, p. 98. 

' 6. OKOHOB 3.0. OWM, BI-11423, &6~a, 1978. 
7. AEIHqem Her. H xp. Coo6nlesae OIMH, 9-82-17?, mdaa, 1982.' ' I ,  ' . _  . I .  

8. L e e  A. et al. Phys.Rev.Lett., 1975, i. 770. , . . - .  
/ 9. Ammma M.X. E m. 2.Phya.C.. 1981, & p. 105. . ' v ,  

I '  I .  . 
' % ~ .  

' r 
5 

. .  +.  . . . . .. - , , 



B ~ ~ F I H O B  ~ d o ~ e  paCOMBl'pEBaeTC% HOB& M8XWUSM 0 d p a a o ~ a r r a ~  -0- 

HOB, BIUIeT8BlVtX B 344HDiO UOJIJT@W, B -H-qIlepHhD[ OOyJI,ap8HaRx npH 
BHCOKRX a ~ e p m ,  Tecxio cm3- c RBJremeM mngdmewra. Dpwarae- 
l u a ~  v 0 . q ~  He n p e T e w e T  rn omcamae B c e r o  @@ima, ~acSm+~eworo B 

amnepmeare, omao ~irrpae~ ~aanrya p0.n B ~ ~ M I C H ~ E I H B  M-SIW &pa- 
80- K~EUIOHOB c WJ~CBMB PL )Z 0 ,5 I'aB/c. 

Pacoaao~pm caanaxa npoa~e&u& mymil 6 e s ~ s a o ~ ~ o r o  npouecca c _ 1 
%TJIeTOM IIpoTOHa H a S U  B A.C. HaJIe~aIaqtdl IIpoTOH r p t e T  0 6 ~ e m b a  W- ' 

- TOM ( H L U I ~ E ~ ~ ~ P ,  FAWHOM) ~ O C I I ~ H O B B T ~ H O  C IWW&Ud KYKHOHOM ~e#Tpo&& H 

nOOJIe 3 T O m  OIIRTb OTaTb " 6 e ~ r ~ ~ "  ( OM. PRO. I, 2) .  AeikrpoH B p83yJIbTaTe 

O ~ ~ ~ R P O B  H a  T a m e  ~ ~ C C T O R H B R ?  
I 



~ C C M Z P W M  aToF IIJ&CO B MOHWR -THO& TflB/1-4/, pealfE3yBl- 
met a ~ e n  m@iaiBmwa. IIoaxe n e p %  r l ~ e ~ s o %  rrepesa- HaneTamwro 
IIPOTOH~ las44g ~lovr  R mpmm w m o m ~  odpaaye~on xpomempmecrcoe 
naae. mmpoe ibopmpye~on B ~pgrbw. I e r m  gdembarr, rlrpo my?d TP- 

IreTma no m ~ y  ~ p g d ~ a r r  cm pasma P(BBPROW nap asepreTmecm B~WP 

s o  camam B OW, nonepewoe cenenm m o p %  B pas dwme, 
neM y  pam mew oft ~gybw. KO-ar naTIxem  am% ~gydlar pa~en 

X=~%;*I. 5 I ~ B .  m-I , I?W j 0.9 ( I ~ B / c ) - ~  - napawrp 
xamoxa mmppmrx p e p m o m  rpeearopI!i. ,. Y .  . I 

C m m ~ o m b m  L/ ~ 2 f i  &d4m ekqmmc, mmu ~ p y 6 m  sa e 7- gg ~pewm -err w mapis-ammaps00~e napsr wa napa rmosoG , 
m p h m  A ~ T  ~gybm~r m me yam. I I o a n e m ~ a ~ e n m e  pas- ~pJrdga  
U v & R T ,  Rarr HSBOCTAO, R llOIO%eOWBHWMy O ~ ~ B ~ ~ O B B A . ~ )  -HOB, OEEUCO 

B paocxa~pmaell l~~ 6 e a w a o ~ ~ o u  npomcce ~ f l m  ~e aarnaa pasopx%mCR 
s a  ~ p e m  nponeTa wmomm qlipa. ~ a x o m a m i a ~  a nponcmaox 
p ~ ~ c ~ m  . B ~ ~ O R T H O ~ T ~  amr~ pas= 6%p (- WL mM /=). 
h x 6  BTOPO~ nep898pfmui ~ H C  C f i  EOiieq ~pgbX8 OCTaHO=fTCS, 

3-cb mi mepmh -on,si  or o ynmpwmeu 8 / m N  ganaeT 
J&BlQ'aTbaA Haw B n.0. B peSyJIbTm ~ R H O B e H l H  r l B e T M  WMOEOB 
l l l~r~rr  06paao~a~bcn rn 6awx wxxoRa, mf nomaim xia gao. I. 

Tpaemopm saex rrymoso~ n o m a m  Ha p c .  2(m marpwm ~pelrsr- 
t , n p o a ~ a ~ a ~  m-aTa- C 1. mommu H ~ r n ~ p m z m  -- 

. H806par te~h l  T p K T O -  COOlBeTOTB8HKO -root 81 6ansa ~ ~ B .  

Herm m a n a r b ,  nm nayabc npoaoxia, BbvreTamero mangq, m a  

( I )  

a e o b  C¶ETaeTcli, 'IT0 m I b C  HarieTmeI'O UpoToxia 3P t l !  . 
bb (I) BEZEO, nn, npa L-- - P, - r p u a m o w  smw- 
mm mmynbca, paspem~now xrre1r0~~~1#)it m o m  npoqscoa. 

I 
~ ) ~ o o T m T a m  napaMeTp m rpsme~soit  ~pydlar \A/-2 +NTZ WT 

xopome omcame moxecTBeAaoro -ern -HOB B eve- - m- 
mmm 'q. ~ a n a  npe~edpenb o d p a a o ~ a ~ l e ~  ranom nap, m napaueTp 

L J = Z B ~ - ~  nos-e~ xopomo omoma muyascrmre cnemw n p o ~ o a o ~  B 

peamSM pp--pfi B ochm r c 0 . I  t 0.5 . 



.- I . ,  1:. . .  . 

- t 

~~BHGRWCTE. (I!.) xxo~~aaaxia r m e c m  na PC. 3. -0, 

¶TO daaamae s m e m  ~ ~ ~ q v i b c a  P, BOSHHICBLIT 11- paoc- ~ O T O I I B  E ~ I  

~ ~ o t r e  o daaamnoa M ~ O ~  KQOAOJWIXM p a c o ~ ~ m e ~ , r i ~ o  qmqifna- 
-0 O-T E UWA OT WWLE E O P C ~ & C T ~  
JIominx RopplWm# . 

Ce¶eRE0 BMeTa LIpOTOHOB B 8- lIOXyO@py -0 OWHara d m -  
m m  odpaaor. Cenewre nlepme werrio8 nepesapmm pmio 6;; . 
Bepwi~~om~.  B T O ~ O ~  WT- II0p89apq9ICB EIE8?: II0-A BW5REKU OTEO- 

o m a ~ ~ o t i  m ~ e p o ~ c i s o i  nonpar\lra, T. e . GM < R-' )d , r ~ l e  <R-> 
- 0 6 ~ ~ -  0Q0AHe-m -0 ~0bpoIia. 

1 .  , pr H - nonepB'3HPHaR H IWAOX5HCUI COCTaIWDYlWe waTg-08 P . 
. , w-op G ( L )  yvmnsjae~ ~pedo-e ~ o r o ,  WMH F I ~  pomaoa . ., AH 

owa ~~~~~R~ETEEBBPICOBBR napa I ,  

y m  - # R ~ U + W ) ~ ) = ~ C  v/), 
(3) 

I .  

4 .  - -  ,n,U=*~/rn,, . - \  ,A ' .  

- .  . 
- 1' . - . 4 i 

* '  I . *  - a . . r .  

. , ! I  . ,  - . I :-,**: 
, . . 4' -:. .? - - .  . .* , .  .- . .*-.-$- * ,  -- t- I .,LM!Z 



@ylmlm ~ ( Q A )  -0T peSqVlo SaB5fmMXTb oT O, 
n o a m  BO B C ~ X  TBMD[ ma merpcuou B (4) -0 ~MQPT& Q=O , 

I.' a merpaa no d Q n e s ~  -P . I 





P e s y n a ~ a ~  pacneTa no Wpbtyne (2) mmpacHom cnempa npolro~og 
B ~ ~ ~ T ~ ~ I I E X  nos yraw 180' B p-pd-pp n , m o ~ a a n e a  m PC. 4. 
&Jpto,¶TO MaWw CUeXm liaXO@tTCa B 6FO X ~ O T R O ~  -0TEf npH HlmgW- 
00 PLe o , ~ T ~ B / o .  

B RHKXKIB-O~~ psatu~,~~  pd- f X ac~eaea  mapma sane- 
ramen, npoToHa m a e ~  nepefia He BnpoT0li.a s-0 B O ~ ~ ~ S ~ H H O ~  coc- 
TaRHHe. ECJIE C¶UTaTb, ¶TO ABmmm o ~ M E H ,  I W T O ~  YDJJWIIfPg0TOR 

nortepoH, o t h q a e ~  np6mxemot  X0a-e~~ C m- 
K p o r s ~ o m ,  e m  

~ p y d ~ a  PB~TIX, WMOH BU~TET B 84rtkme1 IIOXJX!@~ c I M U Y ~ ~ C O M ,  

XOTO~KB ca~aai i  c o m ~ o m e w e ~  (I) c pat-e~ OT m m a  noc- 
aemem paapbma ~ p y b m  no ~ m p o m  KYMOHB mBTpom. ~OBTOW nm W- 
o ~ p o m i m o ~  saaneaaa L npommrp~po~~m no npoa-w 
m u x y ~ ~ ~ o m o u y  paccmmm B seItTpo~e. Tamit pelr  BMW p a s p u ~ ~ a  ~py6- 

BRBHB&KeHTeH StlW5H0 B m H H I I  (2) : 



4 

I B mm~emre omaae~ momu860 aauswmdl. 
I. IIcuuuo EcIEosaomima @opn -OM a- -0 llpwm- i 

I 
~ ~ x p ~ o n o o o d o B ~ ~ ~ a m V l ~ ~ - ~  
ra xmel!xo% Ixepe81cm.- MemcuM mmzoa .8m=@ nau- 
~ O E X U  ~~. T p e ~ a s ~  lmwmaa mpea@mm mepax rgmo3oB 

I app sa npoxmwz n p  m a p m e  nopmmbl~ , ~ . e .  B apwitew oico-'.' 
a0 3 I b w 0 . 3 ~ 0 ~  SaBEOST d E l 5  M v- * 

, Tom B ~ T a ~  0 (I) E He 8amsOHT m ex- ~m~ t?moBa..f 
1 - ~ ~ ~ ~ ~ y l I p p ~ ~ ~ ~ H l a p r m w @ ~ -  , 

B W w  -.B AZUlkIaY m r - , p a o O m 8  EP0E-T 0 OdU8- 
HOM meTai,II 8 T O  BEoom HBU)TQPYI -BUI B ~~[~~m.-ryAa'b 
nepmpma amma B y n p p o ~  paoclesnmn o~aseaa o ndmpo~oy n B OOHOESBM i 
uwma. .T8 I9 wmna- IlJ!lol!xiQlt uepmapaxza ~ e B o T B l l I ~ , ' l ' a U  m 

cdmiau ~HWBQI.AUILIE~ o nspegapoTav omma omaum o 
=mw=.p- h ' L z - P - o B , m -  B pao- W"=e - 
6 ~ b 1 ~ e e ~ ,  r.e. v p g g 8 o e  a o o l r o ~ ~ ~ e ~  t -mmue,  obpaa;p, 
me peweoe, awarro 6mb orzlremu no mew. hutmy= o m o m m o ~ ~ o r o  
&H(I ~wlt myximapmmB OROT~MK B 8 pas lusrrst~e, wu B amm~aotr 
no awry ootmmmrif. IIo moff n p m m  nasepoem m~mx xuzwpynqm 
pewowB, B M W E ~ X H H ~  B IWW?OM x o r a p @ m e ~ s ~ ~ (  npzsdmxe~~~, B 

1/a psa mlrame, neu bQm p e ~ o E o B .  
3m u-m~ R TOW, PTO paaiioo~b (gas a m m y n  6ea nepslBopolra x o ne- 

I pe~opo~ar c m , a  oae~~m~enarro,~ ymmmama x p m p o  B 
3 paaa no o p a ~ ~ q i m  oo ~ynaeu ~~~mm'paac-.  M m - , -  

t - - - - - - - 

nporse ~oem ~ ~ ~ a F m ~ a a  we- 
EBHR n HamT5 eoHureTm BYU)X8 -- IQOTOEIOB. b&KO -= 
aawm spoBae I@. 

Cnearampsrsdt usxaaaav ~ ~ . R O I U U I Y B ~ ~ T  upaayr> E amiefho ydmwmym o ' 
aHepnwt n?ummro xrpm mmpaam. IIomouy nms~psamofa~e sg@~- 
lrmt Jwmw FIalmwamog asmB B ~OTROCDP ¶am ~ O B D I Y )  O n e m p a .  
0 

3anm=, IFK) - x u v m ~ ~ H H w  ~ @ $ ~ I P P Y  
/ luov mom15pamXx wpepaocama Ha aggaoHLLX lgqpa 

~ ~ a s a ~ b  aaJsmrkQ BKXW B oenetra8. 3ra mxqxs- o yete- 
axwmze~ -+a nepepaaoemdt, noamuy pwmz o ~OJISI~HID(JX A II ~5x84 
m T B  ganaSmnnr UO- $. 



. -..- J 

/ R ~ R  omwxoab,  STOT WH ocTaeTcR de~laaa noclre saaauoae8o~msf. Cpex- - Hee QEMO T ~ R R X  ~ E O B  no- e n .  Cpemee qcuro n a o m ~ ,  odR- 4 . . 
s a m u  paapwy CTW, 'PBIOLB MBAO, T ~ K  I(B# m p o e  aa raeme  B (10) 
brma~po nmaelr o ymmermeaa L 

3. B a A ~2 Tame ms-o odpasomme m m -  
I 

' 4  

THBAW ~-~~IVIOROB n p ~  g ~ y ~ p a ~ x o i t  K ~ ~ T ~ o B  n e p e s w  rraneTarcnlem an- 
p o ~ a  m mpma riymoxax. bmyabc PL B H ~ E M ~  1ta9w WK- 
xoHa npa aToM He n p e ~ ~ c a r  ~ ~ ~ m m m e a m f  rpamm awr xe&pona 3/4% 
~ X E O  IIomaTb,  OAK^ , ¶TO B npomace E -#pa~~oit  ~ I J W T H O ~ ~  

nepeaa- aag~px s,qpa, n o a e  mopoB riaxe~axmfii WQOH nepexom B 

4. Cnemp ~ ~ ~ J U ~ T E B B ~ M   HOB B MBXBSIEILWW ~ T H O B  nepesapAarai 
T ~ R W B  MOXHO B ~ Q I I P I T ~ ,  e m  n o ~ p e d o ~ a ~ b ,  ~ 0 6 ~  n p ~  0 6 ~ e ~ e   TOM 
~ y g R s 0 ~ c l l u a J # 3 h p o l r a ~ ~ I U i 0 ~  C , T.e. paCCWT- 
p e a  npweoo p, + n;. r+ % , rxe / 2 *  n~ - W T ~  

, HJWIOHH. IIocwbicy ~ I J W T H O ~ ~  A/ - p e w o ~ ,  OTB~T~TB~HHISB aa STOT 

npoueaa, IlMeeT &.nee rm31ad m e p c e m  no a p a w e m  a 6- A/- 
I -pemoxo~ .  ~ ~ ~ ~ m a m d  cnemp ~ O H O B  gomen g me W T ~  n p ~  
I x -* f , nerr B cnemaTopM rnx8HZae. IIOSTOM~ BKEUIB~ mm- 
, IIH~MB 4 8 8 ~ ~ 0 %  Impesapqa BW JIE MOEBT 6mb IN,&e.uen up14 H W ~  
1 KyMymTRBnt€x IIPIOHOB. 

I I 



L~ ~ k m ~ t , ,  B. I .st-. -8. ~.p.  , 96, 19 4 (1981 1, i17. 
J.?.&m%on, d.€bpor. P 4 a . h ~ .  DIS (1977) ,2617. . 1 

< a .  

H.maaII.Y., ~ h i . ~ . ' l k p ,  1981, 34, 0.421. 
~ H P Q C O B  h . B .  , Konawo~w E.3., Jbmxyc B.H. ~~ B 
1981, 4, 0.612. 
Q.&r8& ot ale ~ a . R o v . k t t . ,  47 (19811,297. 
RWW A.M. H ep. ops~par  om. PLIIIGB, ~lpo-. - ~gn~+~~;,:;,g 
IEO~WLEOBHP B.E. ih, 1977, 23, c.168. . &- 



:. ':? CWMEBITRI(HMX ~ O H ( B m m 3 ~ H I I P o f i l r r P r r . .  . . - 4. r -  #fimaro IIEPEXW- 1~1[~rnctlx mm-rmmctl " . .-:I 
MAT- > \  - t \ .  . .  

-1 

Y.H. rapemam, r.~. S X ~ ~ B ~ B  L 
T - T W ~  @~XICK AH YlXF, 1 .  



E = 2 ~ Q d ;  nc -5h.,- 
B w o ,  rIT0 lQETE¶80EBR IlXOTHOCTL 

opcrelr~fais~o ~edanagar na6opmopmx a amem E ano~po pao- 
T M O P O O T Q Y  jC (IQX YC-SPm" -6~ & * n X .  

lIpa BMOO~~P m-ma anepnmx ~ a x d  ~ I C P P B ~  M~XBHEBY cbapl 
mpaeapep R.P. maam sblamawr, omam, oepbesme o o m r e ~ .  Hs ulak 
sa ~mau no pp r pA ~~~icaroempreimmc~ ooyAapeffnw cnenycn, 
q T 0  -WWBB w m  AA- O W W ~ ~  omecmeHHo -: A= -I 
nodogav  coy^ mtpa namm rrparera~~ omo nepea xpyme. 

* B  p a 6 o ~ ~ ~ d 1 ~ 1  --H ~ a Y t  C ~ I H H R  mxaaasu lipoplorp- 
sag la^ K.F. mama BAA- coy nape^^^^ o ~ ~ e p l ~ e d  B B C E ~ E O  A 
ILtB m -OH B clpDTem rrempa umo. Peayaa~mn, noxymnwe B 
~ogaesr iia amnqwaraaamu namix no pp - copnapemum np. BUO 

aHeprm n FI~XOTO~EK, smbm npea~ana~odasa UpeWaoJlew. Ca 
c o c p ~ o ~ o w , ~  caoe ammame ria odntm~x @panmap- RLlpa+mem, ac- 
namyn AJH ynoduma peccy.ne~~~# aedoperrop~~~, omTelqr. Ha8e~cllm1ee sll- 
PO UTvZS#WT p-0-8 aJQOHcB,  R O T O W  IIWPBPI E3 EBailAb 0 

pp - CQAapeawI, C m a ,  sT0 A+A BmlealIeEllEO A -OH--0- 

C ~ a g e ~ .  BD~R)O H9 p-8EPM W T P I  W E  BUG- HB- 
ampnun mem doname maan I ~ ~ e r c r r  BIW wa-nmein. C ~ ~ W T -  
semo mane, ommco, a e w  c e 6 ~  opmmeremam M ~ I U I ~ E E H ~  B xedopamp- 
H& OEOTIYb B T m  n w e  MaPlao ~ W O B -  E e X o l r m  XXO-  

WE¶WXXO qaHE¶0- % m * H  BTW- Pap-- 
me TO, -0 @ a p U l I p ~ . ~ ~ )  8Tm ¶- meT IIpaE01(am% BR92pX mpaa 
3% ntxmuai 6 y . q ~  "aeorpescursW B aqpe-mmetrrr, mga~au euy CBOR aHep 
FHD B ~ M U ~ B W .  BT- ~annnr 060~omeawm0~~  O d e c n e ~ l l ) ~  poor & 
I muxems oxamre m t p e m  B K. paa (B ero HOB@ cmrerm 
n o x d  n m e  upoxomem owosa Hero mpa+~apaa. 

\ . '  



rpy6~e wema Bpevemi cylsecsmamm t.r. masm nowsreerrr, mo '1 eI'0 BU- AOCT&TO-0 &lM FaIlUBZeBEE Te-WSOFO p8BRa360~ ; 
10 11 B CEOTBIICI ( ~ ~ e ~ e m a p m e  coo~aauararv, ycmm HCIXHT~S dwrbnroe -0 

sa- coynapem#). Heme ommame n.r. maam noaroq coo~orr B 
c~~enymeu. B s d ~ e v  (nerssecrme n o d  Temeperypy x xmmoclrae noTeH- 

X.F. H 8 8 T W  B 6Mb6Im ~ O B F I B C I C +  
FO ameuQII naornm~a a~epraa n nnolr~oolra dapnomaro -a. I I p ~ p a m -  
B M  U w O H H Y O  T P B- (4 1, W 67~eM HaaeTa JrpaBRe- 
ma JWI oupe~me~~~l i  T q )C HBPBWH~IY) COCTORBIUI. 

1  ax a wgax re-. aoa-eara p e u  naaemey @stxa= 
YBHQIIOFKWO~ B- B B l&UmHOOl% 8HBpI'EE K.F. 

B- B  Te-8CXIO B- B.F. B ~ W M O J I ~ ~ ~ C T B ~  PO TeOPlll BOSS 

c o c ~ ~ e z  B mx~epecynqet xm OQ~CTHT st /(L HBD-KO upme5 

I 

i 
L 



x a ~  (Ma= 6&e TB ~ ~ a p l c o ~  npn aarepeopqm F I ~  ycnarlm npe- 
a&- raen). Drucvrm~,  pro^ ( 5 )  x ( 6 )  MU, xax amBoerxane- 
a88101, y m ~  BOO mmoue OOCTOII~~U~: R B ~ ~ Q )  x r m a .  IIpm B T ~ M  ~ E O -  
Paps- Tpebo-0 6emTHOCTH HOW- O O C T O ~  BC& a0l'm. 
 TO ~ ~ C T Q R T ~ O T B O  MH 06c3wi~ nowee.  t 

B ~lcua~eima rr ~~~~aebpertms weoocpa er d - X E ~ ~ X O B  no 
opmmam o se.mmmat max ( T,,u 1, h~ me= 0 senmraa &9(6) BP. 



 mae em poxxeamm s S-nap 
3 Qs(Fj =nr(T) =p  P X ~ P  J T Z T  ' jm$(p)p) 

r a p [ m / T ]  + "SYT 
h !?=I65 MaB meet,! 

n, = nr - 0.21 I/&. (17) 
Ha (15) II (I?) B ~ O ,  QTO (aeowqui ~a a m  6o.ub1~d w c x  MI) 

I 
naao~ Eopw wmmoma). P a c c w r p ~ ~  noa~oylr ~ o o  paoamtpem r 
YnpcweaHaa Bme, A memo, d ~ n e ~  o - m ,  wo m ~asrar 8 ~ -  paam- 
WHUI P Y ) B t  WT0 r ~ x 0 6 ~ ~ 0 8  T 8 7 t 0 0  DB)HCIB(K)H. C W F m  

' R a p .  CHCTeW B MSAOM HQBOY JIemCO B B D t w  T m  sd y O r a  

ooxpanem n w d  arepm n caocpemmxa~~ a q m r m  ( n o  oaaantm, rllro 
B c ~ # ,  n TO xe a a n o  p a a 1 . h ~ -  

xo mx+ 

l T o w s m m  . U. o n m a  nprpw, -PI), 
Ea ROE- -Om. T ~ U L I  m E O  (on. v- 

m? C m e M  TO- (ON. paanru 51, m, no-smmw, prsjn- 
T l h r B  yiama@.n. 



- 
4. . Ysm r m 4 4 ~ ~ m e c ~ o r o  pacnmiiem K.F. om~ew npusaqar, one- 

~ ~ ~ I V I O ,  E TOMY, YTO ~ O T H O C T ~  88eprm naqaer buc~pee,neu nacrraoo~b 
bap~omoro m a .  310 oseanae~, wo npn n o c ~ ~ l a e m  ~ p m p e c ~ o i l  KPE- _. 

BOB IUIOTHOOTb ~~EIOHHOI 'O rIIBOJX8 0EB.BTCR HBOKMbKO B h m ,  a TeM- . 

nepmypa mace, near B cJrynae npeaedpexeaa~ r ~ ~ ~ o m a ~ a n e c m  game- 

4. ~~ x.r. m w  .s ' 

 he^ o TOM,   TO I I W Y ~ ~  m p ~ a q m  o x.r. mawe MOXEO n 
c n o l a ~ n  Qcrroam n senToHnhnr  nap, a s s e c T n a  yxe A O C T ~ T O ~ H O  HBBH 

~ T E  decme~me '3aCTEIIJU C B O ~ O R ~ O  UORBqaDF K.P. CROTeW Ha BCeX a T a I I a  

ee C~U~OTBOBBFIHR,H - EX cneRTpce MaxeT 6 m b  ~ e o b w i  n o ~ 1 e 8 ~ .  

lid, ~(H)99KnEOb, B PBCTHOCTP, B pEtdCrP 

, , j.: 

I , PC. WI HIU K ~ C B ,  WFJT upmmcn moden~oc~x amenem K.F. 

. lIAE3NH, CBR3aHHEle 0 HBnE¶HeM HBHJ'JIeBON) ~ ~ ~ E o H H o I ' o  PHCna (BTHI OCD- " '  

6e~110c~etf He d y ~ e ~  B Lp3RTpalIb~o8 o 6 J f a ~ T E  ~ H C T ~ O T ,  I'Ae Arne B CJQTM 

OBBBBR K.F. masw m e e M  n l=O ' ) .  K ~ K  MH yxe B E W ~ J I E I ,  H ~ H E -  , . . 
rn ae~yxessrr,U,,p~ npmonn K aewmamw nepmerrc~sear n > Y15. . 
B a ~ d  CBRBH u p a c T a M % e T  H m e p e c  B O ~  yysb ~ d m e m  a p o ~ m ,  
~ W B J U I ~ C J ?  B pe3yJ IbTaTe  "RCU~P~HHR" C UOBepXHocTH pa- 
r s e f t c ~  K.F. CECTeMH. hOMaXbEI0 6- AQlDD T y T  d y . l I y ~  COCTBBNITb 
CTpaEHHe W C T V 5 .  

', . - 
:. , . . . 

# .  
J - . . . ..*~ 





Tc 
> T 

B xa~sott  aaAaPe nommeTm enle waa x a p m e p ~ a ~  Temepmypa 
To ( To < T ) . ~ T o  Temepmypa coc~ewwmsmnr w o r o  H~ME~OBELILHCFO Men- 
xa, n p ~  ~mopofi  xeaneme ~ T K X  c o c ~ m  ypaammemaeT Barryyncrroe 
xaanemie 6 . B pawane 11 memo aTy TemepaTypg wbl. u p a m  npa6nm- 
.em aa  TearnepaI'9py 9.n. (npa ,LL, = 0 >. 

%E~E¶~CK~R IWpTHHa 3s- K.F. CECTBMU, B O B I I P I K ~ B ~ ~  IIPH COY- 

napem T%&?JIHX HOHOB, upencTaameTca H ~ M  ~ O B T O M ~  c l x m e i l .  

IIp OCTUB~HBE no ropmmec~ofi TeMnepaTypH Tc K.r.  masvle B pesynb~a- 

T e  @.II. IQeBpalllaeTCR B MemKH - @ d p 6 m .    TOT &II. COUPOB~aeTCR 

c~a~~oodpeawrar yareHbmemeM ~~JIOTHOCTH a s e p m .  Cneriylcutaa CT B I I ~  - 
aTC pwnm @dp6OJfOB Ha KOHe-e WOW ( ~ T B  CTmHR BIVmgaeT B c e d ~  
r p a c n w  od~swrx  ~ ~ ~ O H ~ H C O B ,  HO He HcvepnmaeTcrr ~ a n b ~ o  w.d. 3neoa 

nojmmeTcR  HOB^ TeMnepaTypa TO , K O T O ~ M  x a p a x ~ e p 3 y e ~  ''BnyTpe~noc~b" 

omoro naarmpommioro arem~a c 6mmoil ~accofi H OupeAeJrfieT CneR- 

TPH @POHOB OT ero pacnaqa. M M ~ H H O  To, a He Tc COOTBeTCTByeT T . H .  

TemepaTgpe ~areqopm.  

C VeTou 6ap~omoro wcna MM nanyunel. nlccro myx Topea TH To 



' I -  B -BXR mu . m e m u  COOT- xwpxm mN,=3. PXIIOHOB I a 
N c 2 - ~ = 8  . ~ o o a m ~ ~ e ~ c y v a p o g a r o r e ( o q s p n r ~ ~ ~ e c o u ) n o ~ a e ~  r 
me~cmm COOTQRBBBY K.F. cmTem. C O F ~ ~ H O  mmese *epxam~ meTa ', '3 
Tcnot nwql ir  aaaa~o, He Bepea: I i & m . n a e ~  !dOITT 6mb T-RO bee- I 

m ~ n  r taam~r 6rra Bce xonyc$~nete oacr~~mtu x.r. crc~em, nongpamIt - 
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