
O-S1t CII••I.II 
1••III.I••lrl 

I.CTIT'TI 
III,.WI 

ICC.III.I.I. 

1'1.8 

Pl-86-312 

3.0.0KOHOB 

TOPMOIEHHE H TEPMAnH3AUHH BEmECTBA 
B H~PO-H~EPHWX B3AHMO~HCTBHHX 
H npOBnEMY nORyqEHHH KBAPK·rRIDOHHoA 
MA~Y 

1986 



~II ., 

:'~ 

He06xOAl1MbIM, HO OTHIOAb He AOCTaT04HblM ycnoauex nonyveuua 

KBapK-rnlOoHHoi1 nn?3Mbl /"KBarMbl"/ B RAPo-RAepHblx B3al1MOAei1cTBl1

RX RBnReTCR TepMan113a411R RAepHoro Be~ecTBa, npl1 KOTOpOi1 nepBo

Ha4anbHaR npoAonbHaR 3Heprl1R nepepacnpeAenReTCR no pa3n114H~~ 

t CTeneHRM CB060A~, npeBpa~aRcb B APyrl1e $OpM~ 3Heprl1l1 - nonepe4
jl. 

HYIO 3Heprl1lO, B Maccy 06pa3YIO~l1XCR 4aCT114 11 COCTORHl1i1., B nOTeH

411anbHYlO 3Heprl11O CmaTl1Ro 
CTeneHb TepMan113a41111 3aBl1Cl1T'OT B3al1MHoi1 TOPM03H0i1 cnoc06

r, HOCTH ~TanKl1BalO~l1XCR RAep 11 onpeAenReTcR B 3~a411TenbHoi1 Mepe He

ynpyroi1 4aCTblO Ce4eHl1i1 aAPoH-aAPoHH~X B3al1MO~ei1cTBl1i1, TO eCTb 
nocneAOBaTenbH~Ml1'np04eCCaMl1 MHomeCTBeHHoro 06pa30BaHl1R 4aCT114, 
4TO MomeT npl1BeCTl1 He TonbKO K Kl1HéT114eCKOMY /TennOBOMY/ paBHO

BeCl1lO, HO 11 K paBHOBeCl1lO Xl1M114eCKOMY /no Kpai1Hei1 Mepe, Ha aA

pOHHOM YPOBHe/ o 

OCHOBHOi1 AOBOA npOTl1B npl1MeHl1MOCTl1 TepMOAl1HaM114eCKOro onl1ca

Hl1R RAPO-RAepHbIX B3al1MOAei1cTBl1i1 npl1 penRTl1Bl1CTCKl1X 3Heprl1RX 

COCTORn B TOM, 4TO CpeAHl1e np06erl1 HYKnOHOB 11 n110HOB B RAepHOM 

Be~eCTBe / À - 0,5 .;. 1,5 $M/ HeAOCTaT04HO Manbl no cp aaae-uuo 
1..., 

c pa3MepaMl1 Aame caM~X TRmen~x RAep AnR Toro, 4T06~ oGecne411Tb,.- ~" .~"" ~ . - -'----,---  ; 
AOCTaT04Hoe 411CnO aApOHH~X CTonKHOBeHl1i1, He06xOAl1M~X AnR YCTa

} HOBneHl1R TepMOAl1HaM114eCKOro paBHOBeCl1p.. 
~ BblCKa3blBanl1Cb r aiose eCTeCTBeHHble COMHeHl1R B TOM, ycneer nl1,~ 

I" YCTaHOBl1TbCR Xl1M114eCKOe l1nl1 Aame Kl1HeT114eCKOe paBHOBeCl1e BO 
aceü 06naCTl1 nepexpsrraa RAep s a BpeMR l1X B3al1MOAei1cTBl1R /" B3 a l1
MOnpOHl1KHOBeHl1R"/. 

CTOpOHHl1Kl1 TepMOA~HaM114eGKOrO nOAXOAa npl1BOAl1nl1 CBOl1 KOHTP
/' ;. aprYMeHTbl, YKa3blBaR Ha TO, 4TO Y4eT a03MomHblX nononaa r ens nux 

i:~ 11/ 

l.
 

3$$eKTOB, TaK~X, KaK YAapHoe fmaTl1e • 06pa30BaHl1e ~ B3al1MO
Aei1cTBl1e HYKnOHOBCKl1X 11306ap 2/, ABYXHYKnOHH~i1 ~aXBaT n110HOB,
 

npl1BOAl1T K cy~ecTBeHHOMY YMeHbweH~1O pe3ynbTaToB 04eHKl1 Ben11411H
 
À/AO 0,1 .;. 0,2 $M/~ npl1 3TOM OTMe4anOCb TaKme, 4TO TepMOAl1Ha


M~4eCKoe paBHOBeCl1e MomeT YCTaHOBl1TbCR He BO BceM 06beMe B3al1


MOAei1cTBl1R, a nOKanbHo, B npeAenax He60nbworo aAPOHHoro crYCT


Ka, B03H~Kwero, Hanpl1Mep, 3a C4eT $nYKTya411i1. KaK BcerAa B no

A06H~X TeOpeT114eCKl1X cnopax, pewalO~ee cnOBO OCTaeTCR 3a 3Kcne


pl1MeHToM.
 
HeAaBHo B RAepH~X nY4Kax C~Hxpo$a30TpoHa 11 63BanaKa 6~nl1 no'! 

nY4eH~ nepB~e 3KCnepl1MeHTanbH~e AaHH~e 13-5~YKa3~BalO~11~Ha Tep
Man113a4~1O aAPOHHoro Be~eCTBa B 4eHTpanbH~x B3al1MOA~i1cTBHRx pe

.'

@ OGl.eAHHeHHblH HUeTHTYT ,RAepHbIX HCC1teAQ,Ba~lHH, Ilyôaa, 1986,
 nRTHB~CTCKl1X RAep. npeAcTaBnReT l1HTepeC npo aec ru CpaBHl1TenbHbli1 

aHanH3 3Tl1X pe3ynbTaToB, conOCTaBl1B l1X 3Ha411MOCTb, a TaKme YC
nOBIliR 11 MeTOAbl VlX nony-ieuaa o 
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Ueneco06pa3HO paCCMOTpeTb MMe~~~eCR AaHHW~ B nOpRAKe YBen~
4eH~R 3Hepr~~ HaneTa~~~X RAep, ~CnOnb30SaHHWX B 3Kc~ep~MeHTax. 

8 o6o~x 6epKn~eBcK~x 3Kcnep~MeHTax, nposeAeHHblX B ~HTepBane 

3Hepr~~ E p = 0,4 J 1 A r3B, B Ka4eCTBe Kp~Tep~R CTeneH~ ~30Tpon

HOCT~ yrnoBwx pacnpeAeneH~~ 3apRmeHHWX npOAYKTOB B3a~MoAe~cTB~R 

~cnonb30BanOCb OTHoweH~e 
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rAe PT ~ Pli- nonepe4HaR ~ npOAonbHaR KOMnOHeHTW 4aCT~4 B UM-CH
CTeMe B3a~MOAe~CTBY~~HX RAep. 

04eB~AHO, 4TO npu ~30TponHOM pacnpeneneua« R = 1, 4'-0 ykaau
BaeT Ha TopMomeH~e ITepMan~3a4~~/, B TO BpeMR KaK R < 1 CBHAe
TenbcTByeT 06 OTHOC~TenbHO~ np03pa4HOCT~ B3a~MoAe~cTBY~~~X RAep. 
8 paõore /4/ np~BeAeHbl pea yne r arsi ~ccneAOBaH~R ueurpens uux RApO
RAepHblx (A pÃ T) cTonKHoBeHH~, nonyve-n-ue Ha õaaanaxe c nOMO~b~ 

YCTaHoBK~ "p l as t i c-ba l I!", \t13 3TO~ paõoru B~AHO, 4TO Ben~4.~Ha R 
YBen~4~BaeTCR c pOCTOM OTHOC~TenbHoro 4~cna 3apRmeHH~lx npOAYK
TOB s3aHMoAe~cTB~~(N z/Z), KOTopoe xapaKTep~3yeT CTeneHb 4eHT
pans aoc r a cOYAapeH~.~, ~ BbIXOA~T Ha nnaro ripa Nz I Z z: 1t npu
6n~maRcb BnnOTHY~ K "pasxoaecaos-y 3Ha4eH~~" R = 1 AnR NbNtrB3a~í
MOAe~cTB~R I Ap ,T = 931 npu E p= O, L. A r38 o B TO me BpeMR np~ 6ÓÍlb

WHX 3Hepr~RX I E p= O,65 A r381 ~ l~nl-11 MeHbWI-1X A (Ca'Ca) 3Ta a e-: 
nl-141-1Ha OKa3anaCb MeHbwe eAHHI-14W I R <li. 

Ocy~ecTBHTb TopMOmeHl-1e RApa-CHapRAa (Ar) npH 60nbweH 3HeprHI-1 
I Ep = 0,77 A r381 YAanOCb B APyroM õepxnaeacxos, axcnepaae-rre /5/, 

BwnonHeHHOM Ha CTp~MepHOM cneKTpOMeTpe c ~cnonb30BaH~eM 04eHb 
TRmeno~ MI-1WeH~ (Pb). 8 3aBI-1CI-1MOCT~ OT MHomeCTBeHHOCT~ npoToHoB 
BO ~3aI-1MOAe~CTBI-1~ (Mp) cpeAHRfl Ben~4~Ha R AocT~raeT eA~H~4bl npu 
Mp _ 40, B TO BpeMR KaK KaCKaAHafl MOAenb AaeT R ~ 0,8, 4TO YKa
suaaer Ha npoaaneuue IHeKaCKaAHb!X" I «onnexrueuux/ np04 eCCOB. 

Cnenye r ~MeTb B BI-1AY, 4TO Kpl-1Tepl-1~ R = 1, I-1CnOnb30BaHHbl~ 

B 06o~x 3KCnepI-1MeHTaX, KaK oTMeTHn coaBTOp OAHoro 1-13 H~X /6/, RB
nReTCR He06xOAHMbIM, HO He AOCTaT04HblM AnR xapaKTepl-1CTI-1K~ 1-130T
oonnoro I c<pepI-14eCK~-C~MMeTp~4Horol pacnperieneuàa o 'KpOMe Toro, 
BamHe~w~M ycnOBl-1eM TepMan~3a4~~ C4~TaeTCR 60nb4MaHOBCK~~ xapaK
Tep cneKTpOB 4aCTI-14-~POAYKTOB B3aI-1MOAe~CTB~R B UM-C~CTeMe RAepo 

npOBepKa 3Toro ycnOBI-1R npOBoA~naCb B nepBO~ ~3 paCCMOTpeH-
HblX pa60T /4/ ~ 06Hapyml-1na OTKnOHeHl-1e OT om~AaeMoro axcnoueuuaans> 
Horo xapaKTepa cneKTpa, 4TO nOTpe60Bano AnR YAOBneTBop~TenbHoro 

~~Ta BBeAeH~i KpOMe TeMnepaTYpw 110 = 32 M3BI e~e OAHoro napa
MeTpa, TaK Ha3WBaeMo~ paAl-1anbHO~ CKOpOCTI-1 IV r = 0,33 c/. 

8 I-1CCn~AOBaH~Rx, npOBeAeHHWX B RAepHWX nY4Kax C~Hxpo~a30Tpo
Ha ..I E p = 3,67 A r381 c nOMO~b~ CTpl-1MepHOro cnexrpoaerpa 
CKM-200 /3/, np~ auanuae ~cnonb30BanCR nonHbl~ Ha60p 06~enp~HRTbIX 

Kp~Tepl-1eB TepManI-13a41-1~: M30TponHW~ Ic<pep~4eCK~-C~MMeTp~4Hw~1 

xapaKTep yrn08blX pacnpeAeneH~~ 4~cna 06pa30BaBWI-1XCR 4aCTH4 H HX 
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- 0,6 - 0,2. 0,2 

CoseM 

Pnc v l , YrnüBhle p acrrp enerreunrr tlHCa 
na A-rHrrepOHOB, pO)J(geHHhIX B pa3

1,0 nHqHWX B3aHMoAeAcTB~HX: a/pp~A+x 

/Ep - 5 f3B/, 6/Heu;eHTPaJJbHhle 

HeLi- ,CC -B3aHMOAeAcTBHH, B/u;eHT• D,S 
p ansusre CC-,C Ne -,O Ne-B3aHMOAeA

CTBHH o 

~~ 6 

3HeprHK, COOTBeTCTBHe HX cneKT....12 1,o 
pOB pacnpeAeneHH~ MaKCBenna- 60n b4
MaHa. 

o,s Dy6HeHcKaR nOCTaHOBKa 3KcnepH
MeHTa OTnl-14anaCb TaKw.e 60nbwe~ 

w.eCTKOCTb~ Tpl-1rrepa oT6opa 4eHT
B panbHwx CTonKHOBeHH~ RAep, KOTO

PW~ Tpe60Ban OTCYTCTBHR cpeAH
i.c npOAYKTOB B3aHMOAe~CTBHR ~parMeH

TOB-cneKTaTopOB HaneTa~~ero RA
pa,B TOM 4Hcne H He~TpOHOB IB no0,5,..,..-. I 

cneAHHX o6nY4eHHRxl. DnR aHanH3a 
oT6HpanHcb C06WTHR c 60nbWHM no
KanbHWM B036yw.AeHHeM, CBR3aHHWM 

0,6 c o6pa30BaHHeM napw CTpaHHWX 4a
CTH4 I A H K I B ue-rr oans nux B3aH

MOAe~CTBHRX RAep IU8/. B Ka4eCTBe 06beKTa cpaBHeH~R Hcnonb30Ba
nac s COOTBeTCT8Y~~He xapaKTepHCTHKH A-rHnepOHOB, POw.A'eHHbIX B He
ynpyrHx I He4eHTpanb HblXI He Li -' 1-1 CC-B3a~MOAe~CTBHRX, xo ropsre 6bl
nH 3apcrHCTpHpOBaHW Ha YCTaHOBKe CMK-200 /7/ 1-1 Ha ~BYXMeTpOBO~ 
nponauoeo« KaMepe /8/_ 

np0<1Ham-13HpOBaHHble yrnoaue pacnpenencuaa dN/ d Cose* H 
dE '/eICosO" AnA 1\- r anepouoa , ofip aao aaauruxcn B ue a r paru, HblX B3a~MO

Ae~cTBHAX Ac1}1(C coaaaa rens ao JJerKH~ RAep (CC, CNe, ONe), OKa3a
-x·flHCb np<1KTH4CCK~ H30TponHwMH , YTpaTHnH npH 3TOM xapaKTepHY~ 

OCOGCHHOC Tb Al-1Hi)MH K~ npoue c c a pOw.AeHIilR A-4ac TH4 B NN- B3aHMoAe~
CTBHAX Inl-1K\II BncpeA H Ha3aA/, KOTopaR o6ycnOBneHa 3~~eKTOM nH
AHpOBalH1A üapHOHHoro AHKBapKa \11 RpKO npORBnReTCR B Hel.\eHTpanb
HblX l l o l f > \li ('T-CTonKHOBeHHRX ICM.Pl1c.1/. 3HepreTH4eCKH~ cnex rp 
A-~aCTH4 XUPOWO ~HTHpOBanCR B npeAC7aBneHHH 

d 3 a:' dp :'1.- nxp ( -- 'I ... / To) , 

* YI-JIOIJl,lt' P;ICl1IH~lJ,eJ1eHHH A-qaCTHIJ, H9 llB arrep C Cu H C Zr 6nH3KH 

K 113ü'I'j101l1IhI1'1, ()(í1l3PYIKHB~lOT, ornraxo , nexor opyro aCHMMeTpHlO, o6yc

nOBJ1L'lJIIYIO IITOj)1141I1>IMH rrpou;eccaMH, KOTopaH ox aasra ae r ca 3HatIH';renb-

HOH ,lJ,JJH L:IJIt.~ (HlJIeL' rnxenux HAep-MHIIIeHeA (Fb, Ta). 
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PHC. 2. Cnexrparrsnsre xapaKTepHCTHKH A-rlirrepoHoB li acco
I.I;lia'I'liBHO pO)K,lJ;eHHhIX Ti -Me30HOB. 

4TO YKa3blBaeT Ha ero 6onb4MaHoBcK~~ xapaKTep /p~c.2/. np~ YCTa
HOBneHHo~ C$ep~4eCKo~ C~MMeTp~~ yrnoBblX pacnpeAeneH~~ onpeAeneH
H~~ no $HT~pOBaH~~ napaMeTp To = 15D±19 M3B np~o6péTaeT $~3~4eC

K~~'cM~cn - 3TO 3$$eKT~BHaR TeMnepaTypa ~CT04H~Ka /$a~ep6ona/, 
o6pa30BaBwerocR B UN-c~cTeMe cTanK~Ba~~~xcR RAep. 3$$eKT~BHaR 

TeMnepaTypa Mo*eT 6~Tb Ha~AeHa TaK*e ~3 CooTHoweH~R, B~BeAeHHO

ro B 6onb4MaHoBcKoM np~6n~*eH~~: 

TiIIi To m m 
·<P r> = v- 2 K 5/ i T)/K 2{rr)' 

rAe ·<P T> - coeAH~~ nonepevauã ~Mnynbc, a Ka (x) - TaK Ha3blBaeMble 
$YHK4~~ MaKAoHanbAa / CM., Hanp~Mep/91/ . 

3TO naer Ben~4~HY To = 15D±12 M38, coananaemyo C npeAbIAy~e~ 

oueaxoü , TaKHM cnoco6oM MorYT 6blTb nonyueuu napaaerpu TO ~ AnR 
HepaBt-IOBeCHblx pacnpeneneuaü: B 3TOM cny-rae OH~ He ~'íMeiOT -rencoro 
$~3~4eCKoro cMblcna, a xapaKTepH3Y~T HeKOTOpy~ ycpeAHeHHY~ TeMne
paTYPY. 

8 pe3ynbTaTax Ay6HeHcK~x ~ccneAoBaH~~ o6pa~aeT Ha ce6R BHHMa
H~e TOT $aKT, 4~O no Mepe nonY4eH~R 60nee paBHOMepH~X pacnpeAe
neH~~ c YBen~4eH~eM CTeneH~ MHorOHYKnOHHOCT~ /4eHTpanbHocT~/ 

AA-coYAapeH~~ pe'c r e r r ajose cpeAH~~ nonepe4Hbl~ ~Mnynbc J\-í~nepo
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PHc.3. 3aBHcHMoCTb OT QHCna rrpOB3aHMogeAcTBoBaBillHX rrpo
TOHOB (Q): ai O - rrapaxerp a H30TpOIIHH ô; 61. - TeMIIepaTY
psr To; BI ~ - OTHOCHTeJlbHOrO nsrxorra KYMYJIHTHBHbIX J\k 
cp* ~ 1 f3B/c H r/,- J\k c Pr '2 1 r3B/c. 

HOB <Pr>~ cooTBeTcTBy~~aR eMY 3$$eKT~BHaR TeMnepaTypa. 3TY 3aKO
HOMepHocTb ~nn~cTp~pyeT p~c.3, Ha KOTOpOM B 3aB~CHMOCT~ OT CTe
neH~ 4eHTpanbHocT~ /xapaKTep~3yeMo~ 4~cnOM npoB3aHMoAe~cTBoBaB

uinx nporouoa Q/ npHBeAeHbl COOTBeTCTBYlOl1lHe 3Ha4eH~R To ~ BenH4~

D N - D 
Hbl "napaxe rpa ~30Tpon~H" Ô = • r Ae D. Do ' D N - A~cnep-

DN -. Do 

C~~ yrnoB~x pacnpeAeneH~~ COOTB~TcTBeHHo ~ccneAyeMoro, ~30Tpon

Horo	 ~ NN(HeLi) -B3a~MoAe~c.TB~~o 

,Qpyr~M np~Me4aTenbHblM peayns r arora RBnReTCR nony-reuaoe YKa3a
H~e, 4TO yrnoaue pacnpeneneaaa TT -Me30HoB, conpoaoxnaouurx PO}/{
AeH~e "KYMYI1RT~BHbIX" l- r~nepOHOB / c P* ~ 1 f3B/ c/*, OKa3bIBa~T
CR B npeAenax oWH6oK ~30TponH~M~, a cneKTp~ - 6onb4MaHoBcK~MH 

/p~c. 2/, B TO me BpeMR 3Ha4eH~R napa-ierpos ,<PT > ~ To r aiose He
CKonbKO YBen~4I1Ba~TCR /<p.p>c 234±4 M38/c/ AnR l o6bl4HblX" TT- -Mé30
HOB H3 UB AO 27'9±21 M38/c./. 

*Ilp erte.nrsnoe 3HaQeHHe BenHQHHbI PT (P*) AJIH i\-I'HrrepOHa, poxnea-: 
Horo B peaKI.I;HH NN ~ NAK, COCTaBJlHeT 0,98 f3B/c. 
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B03H~KaeT BOnpOC, n04eMY B 6epKn~eBCK~X 3KCnep~MeHTaX He YAa
nOCb AOCT~rHYTb nonH9ro TOpMOmeH~~ np~ Ep > 0,8 A f3B Aame 
B 04eHb T~menwx ~Apax-M~weH~x (Pb). B TO BpeM~ KaK np~ Ay6HeHcK~X 

auepraax /E p = 3,67 A r3B/ B UB cpaa-urrens ao ner xax ~Aep / Ap ,T= 
12+20/ 6blna nonY4eHa TepMan~3al.\~~ np~ 06pa30BaH~~ A-r~nepoHoB, 

a r axxe n'?t~ ~cnYCKaH~~ m10HOB, conpoaoxnaountx pomAeH~e IIKYMyn~

T~BHWXII A-4aCT~I.\. B03MomHa~ np~4~Ha 3Toro $eHoMeHa - B oc06eH
HOCT~X Ay6HeHcKo~ nOCTaHOBK~ 3Kcnep~MeHTa, B KOTOpOM oT6~pan~cb 

~ aHan~3~pOBan~Cb peAK~e AA-B3a~MoAe~~TB~~ Ha YPOBHe ce4eH~~ 

a - /10-3 +10 -4/aín C BbICOKO~ -cr eneas o ue-rrpans Hocnl ~ 60nbW~M 
nOKanbHWM B036ymAeH~eM /pomAeH~e napw A ~ K/ o 

Ka4ecTBeHHYIO KapT~HY np0l.\eCCOB, npo~CXOA~U\~X B TaK~X C06WTK
~X, MomHO npeACTaB~Tb ce6e cneAYIOU\~M 06pa30M. B pe3ynbTaTe 04eHb 
xec ncor-o coynapeuaa ~Aep B 06naCT~ pomAeH~~ A ~ K oõpaaye r ca 
noxans ao TepMan~30BaHHbl~ Ilrop~4~~11 crycr ox /<t>a~ep60n/, KOTOPbl~ 

~Bn~eTC~ ~CT04H~KOM paBHoMepHo pacnpenene-n-ux A-4aCT~1.\ C ôons
WO~ 60nbI.\MaHOBCKo~ TeMnepaTYPo~. np~ 60nee BbICOKO~ CTeneH~ B03
6ymAeH~~ /pomAeH~e IKYMyn~T~BHbIX" Ak -4aCT~I.\/ 3Ta TepMan~3al.\~~ 
pacnpOCTpaH~eTC~ Ha 60nbwyIO 4aCTb 30HW nepeKpwT~~ ~Aep, 4TO np~
BOA~T TaKme K ~30TponHOMY pacnpeAeneH~~ n~OHOB ~ nOBwweH~1O ~x 

60nbI.\MaHOBCKo~ TeMnepaTYPW. Ay6HeHcK~e 3Kcnep~MeHTanbHwe AaHHwe 
HaXOA~TC~ B xopoweM Kon~4eCTBeHHOM cornac~~ C pe3ynbTaTaM~ pac
4eTOB, CAenaHHWX ~ paMKax TepMoA~HaM~4ecKo~ MOAen~/W/ B npeA
nonomeH~~ nonHoro TopMomeH~~ ~ TepMan~3aI.\H~ B3a~MoAe~cTBYIOU\ero 

~AepHoro BeU\eCTBa. 
COBnaAeH~e B npeAenax OW~60K 3Kcnep~MeHTanbHwx ~ pac4eTHwx
 

3Ha4eH~~ To B ~x 3aB~C~MOCT~ OT 3Hepr~~ B3a~MoAe~cTBYIOU\~X ~Aep
 

CB~AeTenbcTByeT B nonb3y' TaKoro TepMOA~HaM~4eCKoro nOAxoAa,
 
a COOTHoweH~e To (f..) > To (11) o rpexae r 3Ha4~TenbHbl~ BKnaA n~OHOB
 

OT ~acnaAa â-pe30HaHcoB, KOTopwe, no npeAnOnO>KeH~~ MOAen~, Ha

XOA~TC~ B X~M~4eCKOM paBHoBec~~ C oCTanbHo~ n~oH-HYKnoHHo~ KOM

nOHeHTo~.
 

CneAyeT nOA4epKHYTb, 4TO.B paccMoTpeHHoM 3Kcnep~MeHTanbHoM
 

nOAxoAe, ~cnon~30BaHHOM B ~Aep~wx nY4Kax C~Hxpo$a3ÓTpOHa, YAa

nOCb AocT~rHYTb, KaK 6wno OTMe4eHO B 0630pHo-aHan~T~4ccKO~ pa

60Te /111, Ha~60nbw~x /nOKa!/ re-meparyp IIpa30rpeBall ~AepHoro
 

.	 /12/
eeU\eCTBa, KOTopwe om~AaIOTC~ cornaCHO Ol.\eHKaM B ~AepHwx nY4
Kax YCKop~Ten~ UEPHa np~ 200 A r3B: 

--_._
3KcnepHMeHT Teop.o~eHKH 

/CHHxpo~a30TpoH, üHRH/ /SPS, UEPH/ 

200 A	 f3B ( 160. !tiO)3,6 A f3B (CC. CNe. üNe)E A A 
~ 

<P T > 590 ± !+O M3B/ c 600 M3B 

150 ±	 12 M3B 150 M3BTo 
~ ... - - ----

n~OaHan~3~POBaHHWe 3Kcnep~MeHTanbHwe AaHHwe YKa3~BaIOT Ha B03
MomHOCTb nonyveuaa- B AA-B3a~MOA'e~CTB~~X TepMan~30BaHHoro ~AepHO

ro BeU\eCTBa /nOKanbHoro crYCTKa/ np~ ~OBon~HO BWCOK~X TeMn~pa
ryp ax / To - 150 M3B/, 4TO C4~TaeTC~ He06xOA~~bIM. ycnoaaesi An~ 

B03MO>KHoro $a30Boro nepexo'Aa B KBaP.K-rn~OHHY~ nna3MY jIKsarMY"/. 
Ha Bonpoc o TOM, KaK~e ycnoB~~ ~Bn~IOTC~ AOCTaT04HWM~ An~ 06

pa30BaH~~IIKBarMblll, r eopaa He MomeT AaTb r:JOKa onpeneneuaoro OTBe
Ta, HeCMOTp~ Ha cyU\eCTBeHHwe ~cnex~ KXA-TepMOA~HaM~K~. Ól.\eHK~

:11 
Kp~T~4eCK~X napaM~TpOB An~ TaKoro $a30Boro n~peXOAa, CAenaHHble 

Iji:	 B pa3HWX TeopeT~4eCK~X pa60Tax, AalOT c~nbHO pa3n~4alOU\~ec~ Ben~

4~HW, 4TO CB~3aH6, nO-B~A~MOMY, B nepBY~ 04epeAb C OTCYT~TB~eM 

HaAemHO~ ~H$opMal.\~~ 06 ypaBHeH~~ COCTO~H~~ aAPOHHoro /KBapK
rnlOoHHoro/ BeU\eCTBa. 

np~ TaKO~ HeonpeAeneHHocT~ r eoper avecxax npeAcKa3aH~~ OH~ MO
rYT cnym~Tb n~Wb op~eHT~pOM np~ aHan~3e ~ nnaH~pOBaH~~ 3Kcnep~

MeHTOB. ~~3~K~ om~AaIOT, 4TO OTBeT Ha nOCTaBneHHW~ Bonpoc 6YAeT 
Ha~A~H B pe3ynbTaTe 3Kcnep~MeHTanbHWX ~ccneAoBaH~~. l.\eHTpanbHWX 
/MHoroHYKnoHHwx/coYAapeH~~ ~Aep, B KOTOPWX MoryT 6WTb nony4eHw 
Ha~60nbw~e nncruocra (p) ~ r exneparypu (To). 

Ha p~c.4 ~306pameHw A~arpaMMw $a308wx COCTO~H~~ B nepeMeHHwx 
p ~ T. asa rue ~3 nocneauax TeopeT~4eCI<~X pa60T /13- 15/, «o ropue 
onpeAen~IOT np~MepHYIO rpaH~qy Me}/(AY aAPOHHO~ 11 KBapK-rnIOOHHO~ 

$a3aM~. An~ 06U\e~ op~eHT~pOBK~ Ha 3TO~ A~arpaMMe np~BeAeHa B03
MomHa~ rpaexropaa ~ccneAOBaHHblX np0l.\eCCOB, B KOTOpblX yxe nonyve
Ha TeMnep?Typa ~o =150 M3B. 4TO >Ke KacaeTC~ B03MO>KHWX 3Ha4eH~~ 

nnOTHbcT~ BSU\eCTBa B 06naCT~ nepeKpWT~~ l.\eHTpanbHO B3a~MoAe~cT
BYIOU\~X ~Aep /np~ A p ~ AT/, TO ~X MomHO Ol.\eH~Tb· ~3 COOTHoweH~~ 

E p 112
 
p = -- + {JE p = 2 p O(l + 2 MN ) + {3 E p •
 

2A 

V/y 

To (M3b)	 rAe nepBw~ 4neH onpeAen~eTCR 

pen~T~B~CTCK~M $aKTopoM cmaT~~
200 

06beMa B3a~MoAe~cTB~~ V np~ HOP

. 

:'\ 

~BaPK-rnIOOHHaH ~ v 0_ 
ManbHO~ ~AepHO~ nnOTHOCT~ p 

. ~~3a150 "" 0,17 r3B/$M 3, a BTOpO~ CB~3aH 
~ ",.'\ 

c'YAapHwM cmaT~eM, KOTopoe Mom/' {''''' . I
100 ...a,;.WO II II ; \l 1. HO C4~TaTb B AOCTaT04HO xopoweM

(pa~;I'/ '.
 
np~6n~m~H~~ MponOpl.\~OHanbHwM
 

I 

;1 
/ 

:.. 3Hepr~~ E p C K034>$~I.\~eHTOM npo

j 50
 noouaoaans aocr« {3. 3aB~C~U\~M OT 

RAPO npeAnonaraeMoro ypaBHeH~~ COCTO
~H~~/1/. no 3TO~ np~4~He Ol.\eHK~\ o 2 4 

pipa 'Ben~4~Hbl p/Po Aa~T 60nbwo~ paa
l',I	 6poc B om~Aae~wx 3Ha4eH~~X 

,I> 
,I	 PHC. 4. ())I\IIH'~leM"lc ppaHH~bl Me)K,lJ;y /p/po - 5+10/, HO Te~ He MeHee . 

anpouuuü 11 KJinpK-pnlOoHHoH ~a OH~ YKa3WBalOT /cM.p~c.4/ Ha B03" 3aMH: ., •••• - J~;IHHble H3 p aõ o-r MomHOCTb ocyU\eCTBneH~~ $a30Boro 
Tbl/ 1:V ; _._ - Li:J /14/~_._ _ nepeXOAa Y>Ke np~.3Hepr~~x C~HX

H3 / H,/ 
6	 7 



~ I 
r
 

pooaaorpoua / E p = 3 ~ A raB/, 4TO -npencxasuaaerca B pRp,e r eoper a-
II 

l!4eCKl-1X pa60T 116- 23/, • 

npl-1 aTOM cnep,yeT l-1MeTb B BHP,Y, 4TO B p,;6HeHCKO~ ROCTaHOBKe 
aKCnepl-1MeHTa oT6l-1panl-1Cb pep,Kl-1e 4eHTpanbH~e B3al-1MOp,e~CTB~R Rp,ep 
co 3Ha4l-1TenbHblM nOKanbHblM B036Y>Kp,eHl-1eM" B KOTOpblX crYCTOK II KBa r 
Mbl l l MO>KeT 06pa30BaTbCfI B peayns r are epJlYKTya4l-1~-. OAHl-1M l-13 Hal-16o
nee aepoa ruux npOflBneHl-1~ cnenos p,OCTaT04HO ropR4e~ "xaar-au" 
/c TO 2: 150 MaBl C4l-1TaeTCR yaenl-14eHl-1e BblXOAa CTpaHHblX -rac r au 
/npe~My~ecTBeHHo c 60nbWl-1MI1 3Ha4eHl-1f1Ml-1 PT / B peayns r a re oõpaso
BaHl-1R nap fTpaHH~x KBapKOB B KBapK-rn~oHHo~ ~g) nna3Me 3a C4eT i1 
np04eCCOB qq -+ ss ~ gg -+ Ss. l-13 KOTOpblX nOCneAHl-1~ aaer , no pac
4eTaM, p,OMl-1Hl-1PY~~l-1~ axnan 1241. fi 

B COOTBeTCTBl-1l-1 c aTl-1M npep,CKa3aHl-1eM B p,y6HeHcKOM aKcnep~MeH
Te Ha6n~p,anCR 3aMeTHbl~ pOCT OTHOCl-1Tenb Horo auxona Ak - runeoonoe 
c PT ~ 1 raB/c npl-1 YBenl-14eHl-1l-1 CTeneHl-1 4eHTpanbHOCTl-1 /MHoroHYK
nOHHOCTl-1/ AA-coYAapeHl-1~, KOTopoe npl-1BOp,l-1nO TaK>Ke K TepManl-13a4l-1l-1 
l-1 YBenl-14eHl-110 aepepeKTl-1BHO~ r e-meparypu c To - 80 p,o To-150 Ma B 
/cM.pl-1c.3/. Ha aTOM >Ke pl-1CYHKe npl-1Bep,eHbl 3Ha4eHl-1f1 OTHOCl-1TenbHO

Ak-4aCTl-14ro suxona oõurer'o 4l-1Cna c nepaaerpo-, P* Z 1 raB/c, KO
TOP~~ B OTnl-14l-1e OT PT flBnReTCR napaMeTpoM, epYHK4l-10HanbHo He 3a
Bl-1CfI~l-1M OT l-13MeHeHl-1f1 yrnoB~x pacnpep,eneHl-1~ /no Cos&*/. Cnep,yeT, 

Akoaaaxo , l-1MeTb B Bl-1AY, 4TO runepouu c 60nbWl-1Ml-1 3Ha4eH1t1RMl-1 P* 
/B UM-Cl-1CTeMe nepBl-14H~X NN-B3al-1MOp,e~CTBl-1~/ MorYT B03Hl-1KHYTb TaK
>Ke aa C4eT BTOpl-14HbIX np04eCCOB B flApax Ap l-1 AT, npl-1 aTOM MO>KHO 
O>Kl-1p,aTb YWl-1peHl-1f1 6blCTPOTHblX cnexrpoa l-1 YCl-1neHl-1f1 yrnoaoü aHl-130
TpOnl-1l-1. 

Hal-16onee l-1HepopMaTl-1BH~M npep,CTaBnfleTCR l-13Y4eHl-1e OTHoweHHR cpeA
He~ MHO>KeCTBeHHOCTl-1 Ak -4aCTl-1U c PT 2 1 raB/c K cpeAHe~ MHO
>KeCTSeHHOCTl-1 77--Me30HOB (r ~ = <nJ\k >/ <11 77- » , 4TO noasonae r l-1ccne
p,oBa;rb noaeneuae napanerpa <11 Ak > Ha ooue TaKl-1X IITpl-1 Bl-1 an bHbIX" 
epaKTopoB ero ysenl-14eHl-1R, KaK pOCT 4l-1Cna NN-B3al-1MOAe~CTBl-1~ B 
4eHTpanbHblX cOYAapeHl-1f1X flp,ep l-1 o6pa30BaHl-1e A-4aCTl-14 BO BTOpl-14
HblX npo4eccax.. . 

B l-1CCnep,OBaHHOM l-1HTepBane l-13MeHeHl-1f1 napaMeTpa Q 125/,xapaK
Tepl-13y~~eM CTeneHb ueHTpanbHOCTl-1 B3al-1MOp,e~cTBY~~l-1X flAep, OTHO
WeHl-1e rA YBenl-14l-1BanOCb c /2±1,4/. 10-4 p,o /25±8/.10-4 / Hnl-1 
/ 18±5/. 10-4 c Y4eToM UB flp,ep C Cu l-1 CZr /. Xapakrepuo , 4TO COOT
ae r c r ayiouree OTHOWeHl-1e r pk= <11 pk >/<n 77- > p,nfl KYMynflTl-1BHbIX npo
TOHOB c PT (P*) ~ /1 ,2f1 ,3/ raB/c He o6HapY>Kl-1BaeT nOAoGHoro POC
Ta B ueurpansuux /MHorOHYKnOHHbIX/ coynapeuaax flAep CC l-1 C CU .! 
/CM/2~.271 /. 

ECTeCTBeHHblM npoaaneuae-a 06HapY>KeHHbIX B UB oco6eHHOCTe~ RB !InfleTCR YBenl-14eHl-1e /npl-1MepHO B 2 pa3a/ nnoTHOCT~ Ak-4acT~1l l-1 l-1X I 
nonepe4HblX aHepf"l-1~ <E T>A . dNA k / dy B 06naCTl-1 CpeAHl-1X 6b1CTPOT I,' 
/ y Yo ±O,5/, 4TO T.aK>Ke npencxasuaaer ca KaK B03MO>KHbl~ curaan=to 

oasoeoro nepexop,a B KBapK-rn~OHHY~ nnaaay /CMo, Hanpl-1Mep / 28,291, 
PaCCMOTpeHH~e aHOManbH~e aepepeKT~ cornaCY~TCR c npeAnOnO>Ke

Hl-1eM o TOM, 4TO B TepManJ.130BaHHOM Ilpa30rpeTOM" crYCTl<e ap,pOH

8 !I 
II 
;I 

Horo Beu~eCTBa, B03Hl-1KWeM B pe3ynbTaTe nOKanbHoro B036Y>KAeHl-1f1 
/epnYKTya4l-1l-1/, np0l-130WnO 06pa30BaHl-1e KBapK-rn~OHHO~ 11xanna" , KO
Topafl flBl-1naCb l-1CT04Hl-1KOM A-rl-1nepOHOB c 60nbWl-1Ml-1 3Ha4eHl-1f1MH PT' 
3Tl-1 aepepeKTbI, op,HaKO, Henb3R C4l-1TaTb CBl-1AeTenbCTBOM 06HapY>KeHHfI 
nop,06Horo epa30Boro nepexOAa, nOKa He ~YAYT l-1C4epnaH~ APyrHe, 
fioriee npocrue 06bflCHeHl-1f1 l-1 MOAenbHble l-1HTepnpeTaUl-1l-1o C APyro~ 

CTOpOHbl, Heo6xOAl-1Mbl AanbHe~UJl-1e CTaTl-1CTl-14eCKl-1 õonee oõecneveuaue 
l-1CCnep,OBaHl-1f1, 6nl-1>Ka~wl-1e nepCneKTl-1BbI KOTOp~X paCCMOTpeH~ B Hawe~ 

paõore 130/. 

KaK Y>Ke ynOMl-1HanOCb, Hal-16onbWl-1~ l-1HTepeC npeACTaBnfl~T OTHOCl-1
TenbHbl~ BbIXOp" cneKTpanbHblejllTeMnepaTYPHble l l 

/ xapaxreoacnuca 
Ak -rl-1nepOHOB /C 60nbWl-1Ml-1 3Ha4eHl-1RMl-1 PT/' a TaK>Ke aCCOUl-1aTl-1BHO 

pO>KAeHHblX nl-10HOB o npl-1 aTOM 04eHb Ba>KHO YCTaHOBl-1Tb, flBJlfleTCfI nl-1 
aTa rpynna A-rl-1nepOHOB l-136bIT04HO~, OTnl-14a~~e~CfI no CBoeMY npOl-1C
XO>Kp,eHl-1~ OT OCTanbHblX 4aCTl-1U aAPOHHO~ epa3b1. 

.o.nfl BblflBneHl-1f1 06HapY>KeHHbIX Heo6bl4HblX 3epepeKTOB B ue-rrpans HblX 
/MHorOHYKnOHHblX/ CTonKHOBeHl-1f1X flAep l-1CnOnb3dBanl-1Cb B Ka4etTBe 
06beKTa cpaBHeHl-1f1 HeUeHTpanbHble HeLi- l-1 CC-B3al-1MOAe~CTBl-1f1, KO
Top~e MO>KHO paCCMaTpl-1BaTb KaK CYMMY He3aBl-1Cl-1MblX NN-cOYAapeHl-1~, 

ycpeAHeHHblX no 3apflAY B3aHMOAe~CTBY~~~X HYKnOHOB l-1 l-1X epepMl-1-l-1M
nynbCY. TaKo~ CpaBHl-1TenbHbI~ aHanl-13 RBnfleTCfI 60nee 3epepeKTl-1BH~M, 

4eM l-1CnOnb30BaHHoe B pane pa60T /31.321 cpaauenue c p,aHHbIMl-1 no 
NN-B3al-1MOAe~CTBl-1f1Mo CneAyJT, OAHako, l-1MeTb B Bl-1AY, 4TO p,nfl ner
Kl-1X flAep epepMl-1-l-1MnynbcbI CPF) 3aMeTHO pa3nl-14a~T~fI* o KpOMe TorOi 
epepMl-1-p,Bl-1>KeHl-1e HYKnOHOB B RApe MO>KeT no-pa3HOMY Bnl-1f1Tb Ha l-1C
cnenyeaue xapakrepac'ruka 06pa30BaBWl-1XCfI 4aCTl-1U B 3aBl-1Cl-1MOCTl-1 OT 
CTeneHl-1 4eHTpanbHOCTl-1 CTonKHOBeHl-1f1 RAep, TO eCTb OT napaMeTpa 
l-1X cOYAapeHl-1f1. 

OT aToro napaMeTpa 3aBl-1Cl-1T BKnaA BTOpl-14HbIX npoueCCOB, 4TO 
TaK>Ke Bnl-1f1eT Ha l-1CCneAyeM~e xapaKTepl-1CTl-1Kl-1. MO>KHO O>Kl-1AaTb, 4TO 
npl-1 CTonKHOBeHl-1l-1 flAep c Ap = AT a<t>epeKT~ BTOpl-14HblX B3al-1MOp,e~CT

Bl-1~, CpaBHl-1TenbHO He6onbWl-1e npu nepaóepuuecxax /IKacaTenbHbIX"/ 
cOYAapeHl-1RX~ 6YP,YT CHa4ana paCTl-1 c YBenl-14eHl-1eM CTeneHl-1 nepeKp~
Tl-1f1 RAep, a 3aTeM YMeHbwaTbCfI 3a C4eT IBbIMbIBaHl-1R" HYKnOHOB 
B nepBl-14HblX B3al-1MOAe~CTBl-1f1X /eCJll-1 OHl-1 He BOBneKa~TCfI B KonneK
Tl-1BHble np04eCCbI 06pa30BaHl-1R epa~ep6ona/. 

OTMe4eHHble 06CTOflTenbCTBa 3aTpYAHfI~T l-1HTepnpeTaUl-1~ pe3ynbTa
TOB l-1 Tpe6Y~T 60nee T~aTenbHoro l-1X aHanl-13a. 

04eHb Ba>KHY~ p,OnOnHl-1TenbHY~ l-1H<t>opMaUl-1~ MO>KeT AaTb l-1CCnep,OBa
Hl-1e nonflp~3a4~l-1 06pa30BaBWl-1XCfI 4aCTl-1U, KOTopafl AJlfl A~rl-1nepOHOB 

nerKO onpe~enReTCfI 3KCnepl-1MeHTanbHO. MO>KHO O>Kl-1AaTb, 4TO 3Ta no
nflpl-13a4HfI (pA ). xapax'repuaa Anfl NN- l-1 NA-B3al-1MOAe~CTBl-1~ ocoõeu

*3Ha'leHHH P F • rrOJ1Y'leHHble )J.J15I 5IAep Li, C, Mg 113 3Kcrrep11MeHTOB
 

no KBasHynpyrOMY paCCe5IHI1W, COCTaBJ15IWT/B M3B/c / 169, 221, 235
 
COOTBeTCTBeHHO 1331
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HO npu õonsun-x PT (A) J Cl-1nb HO YMeHbWI-1TCR I-1nl-1 BOBCe I-1Cl.le3HeT npl-1 
IlHTEPATYPAAOCTI-1»<eHI-1I-1 ycnOBI-1~ 06pa30BaHI-1R IIKBarMbIII/34/.
 

HccneAoBaHl-1e nOnRpI-13a41-11-1 A-rl-1nepOHOB, pO»<AeHHWX B AA-B3aI-1MO

L Chapl ine G. et al. Phys.Rev., 1973, 08, p.4302.

Ae~CTBI-1RX, TODbKO Ha41-1HaeTCR o B 3TO~ CBR31-1 cneAyeT YKa3aTb, 4TO
34/	 2. Hofmann J. et a l . Nuov.Cimo, 1976, 33A, p.343.I-1MelO~l-1eCR nOnbITKI-1/ 11

• I-1CTOnKOBaTb pe ayns r a ra HaWI-1X I-1CCneAo
3. Anikina M. et a l , Z.Phys., 1984, C25, pv l , BaHI-1~ nOBeAeHI-1R Benl-141-1Hbl PÁ B 3aBI-1CI-1MOCTI-1 OT P T /3.35/ KaK 06
4. Gustafsson H. et alo Phys.Lett., 1984, 142B, p.141.Hapy»<eHl-1e 3Hal.lI-1MWX 3$$~KTOB RBnRIOTCR HeCOCTORTenbHWMI-1 BBI-1AY He
5. Renfardt R. et a l , Phv s s Rev s Le t t , , 1904, 53, p.763.AocTaT04Ho~ CTaTI-1CTI-1l.leCKO~ 06ecne4eHHoCTI-1 norty-reuaux pe ayns r a


TOB o 
6 0 Stock R. GSI - 85 - 39, Oarmstadt, 1985.
 
7. AHI-1KI-1Ha M.Xo 1-1 AP. OHRH, Pl-82-333, Ay6Ha, 1982.$YHAaMeHTanbHaR Ba»<HOCTb 1-1 cnO»<HOCTb 06cY»<AaeMwx np06neM Tpe
8. ApMYTnl-1~cKI-1 A.A. 1-1 AP. OHRH, Pl-85-320, Ay6Ha, 198506yeT nOI-1CKa 1-1 I-1CCneAOBaHI-1R APyrl-1x B03MO»<HWX npORBneHI-1~ 06pa30aa

Hagedorn	 R. CERN, 71-12, Geneva, 1971.HI-1R IIKaarMbl" a AA-coYAapeHI-1RX, TaKI-1X, KaK nonnopor-oaoe pO»<AeHl-1e 90
 
100 Hagedorn Ro, Rafelski J. Phys.Lett., 1980, 97B, p.136.
Ã-4aCTI-14, nOBwweHHW~ BWXOA 60nee CTpaHHWX rl-1nepOHOB (2, n), 
llo Stock R. Phys.Rep., 1986, 135, p.261.a r a-ose 4>(ss) -4aCTI-14, 06pa30aaHI-1e KOTOpblX a NN-B3aI-1MOAe~CTBI-1RX 
12. Swed R. CERN, EP-84-125, Geneva, 1984~Cl-1nbHO nOAaaneHO. He06xoQHMO TaK»<e I-1CKaTb 3KCnepl-1MeHTanbHwe B03
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HsaaTenbCXHR OT~en 06be~HHeHHOro HHCTHTYT8 RAePHibiX HCcnenoaaHH~ 

0KOHOB J.Q. P1-86-312 
TopMO*eHMe " repManK3a~MR ae~ecraa a RAPO-RAePHWX aaaKMOAeHCTBMAX 
11 npo6neMw nony~eHMA xaapx-rn~oHHOH nnaaMw 

~aeTCR aHanM3 3KCnepMMeHTOB, npOBeAeHHWX B ~y6He H 6epKnH, B KOTOpWX no
ny4eHW AaHHWe 0 TOPMO*eHMM /TepManK3a~HM/ Be~eCTBa B ~eHTpanbHWX B3aMMOAeHCT· 
BMAX AAeP /UB/. 0ony4eHHWe yKa3aHHA Ha TepManM3a~MO B ny4KaX AAep CHHXpo~aao
TpOHa /A- 12f20/ npM 3Ha4MTenbHO 6onbWHX 3HeprHAX: E = 3,6 A r3B /no cpaBHe
HM~ c E = 0,8 A r3B Ha 63aanaxe/,MO*HO o6bACHMTb TeM, 4TO B AY6HeHCKOH nocTa
HOBKe 3KcnepMHeHTa or6KpanMCb UB c PO*AeHHeM nap A M·K, TO ecTb peAKHX co6w
TMH C 6onbWMH nOKanbHWM B036Y*AeHMeH /~YKTya~MH/Ha ypOBHe ce4eHI1H <7 .$10"3<>tn • 
C yaenM4eHMeH CTeneHM ~eHTpanbHOCTM AAepHWX COyAapeHMH Ha6n~AanCA pOCT . 
6onb~MaHoacxoH TeHneparypll o6paaoaaawHxcA A /c T~ 80 H3B AO T0-150 H3B/. OpH 
AanbHeHWeH yaenM4eHMM nOKanbHOfO B036Y*AeHMA /po*AeHMe ~-rHnepOHOB C p*~ 
~1 r3B/c/ 4epTW TepManM3a~MH np1106peraCT TaK*e xapaKTepHCTMKH "-·Me30HOB, 
4To.yxaawaaer Ha pacnpocrpaHeHHe repManH3a~MI1 Ha 6onbwy~ 4aCTb o6naCTM aaa11MO 
AeHCTBI1A AAep. 06CY*Aa~TCA Ha6n~AaBwMeCA B 3TI1X ycnOBMAX 3~eKTW noawweHHA 
OTHOCI1TenbHOro BWXOAa Ak-4acr11~ " yaenM4eHMA MX nnOTHOCTM a o6nacTH cpeAHHX 
6wcrpoT, 'npeAcxaawaaeHwe xax B03MO*Hwe CM rHanw o6paaoaaHMA xaapx- rnOOHHOH 
nnaaMw. PaccMaTpMaa~TCA HeKoTopwe 3KcnepMMeHranbHwe npo6neMw AanbHeHwero Hc
cneAoaaHHA noAo6Hwx cMrHanoa. 

Pa6oTa awnonHeHa B fla6opaTOPMM awcoKHx 3HeprMH OH~H. 
Coo6weHHC OOO.e,!llllleHHOro HIICTHT)'Ta JI.QepHbiX HccnenoaaHHii. nyfiHa 1986 

Okonov E.O. P1-86-312 
The Stopping and Thermal izatlon of Hatter 
in Nucleus-Nucleus Collisions and Quark-Giuon Plasma Formation Problems 

Analysis was performed to examine and to compare the·Berkeley and Dubna 
indications of nuclear matter stopping and thermalization in central nucleus
nucleus coli is ions. The thermalization obtained in a synchrophasotron nuclear 
beam (A-12f20) at much higher energy than that of Bevalac (3,6 A GeV as com
pared with 0.8 A GeV) can be understood to be due to the Dubna experimental aR 
preach in which essentially central collisions with A and K-production,i.e.ra-· 
~e events with high local excitation(fluctuations)at a cross section level of 
" ~ 1 o-:s o10 , were detected. The Bo I tzmann temperature of the A's produced was 
observed to become as high as 150 HeV (from-80 HeV) with increasing nuclear 
collision centrality. In the events with even more higher excitation (if cu
mulative Ak-partlcle with p* > 1 GeV/c was produced)"--mesons seem to be ther
malized as well. This would be due to the fact that the main part of interac
ting nuclei were involved in the thermalization process in such events. An 
increa~e of Ak-particles relative yield and of their density in the midrapidi 
ty reg1on observed under these conditions were examined as a predicted signa
tures qf quark-gluon plasma formation. Experimental problems of a further stu 
~y of such signatures are discussed. . 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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