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~ccneAOBaH~e 3aB~C~MOCT~ XapaKTep~CT~K 06pa30BaH~R ~par

MeHTOB npOMemYT04HO~ MaCCbJ /$nM/ oT 3Hépr~~ HaneTa~~~X 4aCT~~ 

~MeeT 60nbWOe 3Ha4eH~e AnR ~3Y4eH~R B03MOmH~X npORBneH~~ He
cTa6~nbHOCTe~ ~ Kp~T~4eCK~X RBneH~~ B RAepHO~ MaTep~~/V • 

BamHe~W~M napaMeTpOM np~ 3TOM RBnReTCR T, onpeAenReM~~ no 
3apRAOBOMY B~XOAY ~parMeHTOB a (Z) no ~opMyne 

-r 
a' (Z) - Z • /1/ 

MOAenb 06pa30BaH~R ~parMeHTOB npOMemYT04HblX Macc, npeAno
naraouraa ocyuiec r eneuae oaaosor-o nepexona IIra3-m~AKOCTbll12/ , 
CTaT~CT~4eCKaR Teop~R MynbT~~parMeHTa~~~/31 , MOAenb RAepHO~ 
peweTK~/41 ~ APyr~e MOAen~, pa3B~BaeM~e B nocneAHee BpeMR, 
npeACKa3blBa~T onpeAeneHHoe nOBeAeH~e 3apRAOBoro B~XOAa B 3a
B~C~MOCT~ OT 3Hepr~~ B036ymAeH~R C~CTeMbl ~n~ APyr~x napaMeT
POB, np~cy~~x AaHHO~ MOAen~. TaK, Teop~R ~a30Boro nepeXOAa 
"ra3-m~AKOCTb'l npencxaaaaaer AOCT~meH~e napaMeTpOM r MVlH~

ManbHoro 3Ha4eH~R np~ Kp~T~4eCKOM 3Ha4eH~VI AaBneHVlR VI nnOT
HOCT~ Be~eCTBa B C~CTeMe. B 3KCnep~MeHTax, nOCBR~eHH~X Vl3Y4e
H~~ 3aB~CVlMOCT~ r OT 3Hepr~VI naAa~~~X 4aCTVI~, MVlHVlMYM AO CVlX 
nop He Ha6n~AanCR, OAt-Ja KO auanaa ~Me~~~XCR AaHH~X 151 yxaauaa
eT Ha B03MomHoCTb ero c~eCTBOBaHVlR. 

B npeA~Ay~e~ pa60Te / 51 paCCMaTp~BaeTCR 3aBHCVlMOCTb r OT 
3Hepr~~ npOTOHOB B peaK4~~ 1H + Au • bblnO 06HapY>KeHO HaCblU4eHVle 
r C pOCTOM 3Hepr~VI nY4Ka. H~me npeACTaBneHbl pe3ynbTaTbl Vl3Y
4eH~R ~HKnJ03~BHblX A~~~epeH~V1anbHbIX Ce4eHVI~ 06pa30BaHVlR <t>nM 
B peaKL4~VI 4He + Au B AVlana30He 3Hepr~~ 4He 1,3-13,5 r3B. 
PerVlCTpVlPYJOTCR ~parMeHTbl C 3apRAaM~ Z = 5-12 B AVlana30He KVI
HeT~4eCKO~ 3HeprVl~ 1-11 M3B/HYKnOH nOA yrnaM~ 35-135°.. ~3Me

B / 61 •peHHble ce4eH~R ony6n~KoBaH~ MeTOAVlKa 3KcnepVlMeHTa onVl
caHa B 171 

AHan~3 cneKTpOB ~parMeHTOB npOBeAeH C nOMO~blO ~VlarpaMM 

1 d 2a 
- --'- = f (vII • v.L)' vII ~ V.L - npononsaen VI nonepe-n-as
P dEf da 

f' 

COCTaBnRIO~Vle CKOPOCT~ A~HHoro <f>parMeHTa. 06HapY>KeHO Han~4V1e 

no Kpa~He~ Mepe ABYX ~CT04H~KOB, onpeAenRIO~~X ~bpMY 3HepreTVI~ 

4eCKoro cneKTpa <t>parMeHTOB. B 06naCT~ Mano~ K~HeTVl4eCKO~ 

3Hepr~~ <t>parMeHTa Ef AOM~HVlPyeT 8KnaA VlCT04HVlKa C npOAonbHO~ 
CKOPOCT b~ f31 == O, 008 c'Y,,-B...Qf5nac..:r~Vl-9bJ~.:1 3HeRrVlVl - VlCT04HVlKa 
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c npOAOnbHOIIt CKOpOCTblO f3 2 = 0,02' c, rAe c - CKOpOCTb CBeTa. 
YKa3aHHble 3Ha4eHlttR f3 1 Itt f3 2 xapaxrepaa AnR acex Z ct>parMeH
TOB Itt 3Heprlttllt nY4Ka. 3KCneplttMeHTanbH~e AaHH~e/8/, a TaKme PRA 
TeOpeTltt4eCKlttX MOAenellt / 9, rol YKa3~BaIOT Ha 3Ha4lttTenbH~1It BKnaA 
ABYXTenbHoro pacnaAa B~COKoB036ymAeHH~X RAep B Ce4eHltte 06pa
30BaHlttR ct>nM. n03TOMY AIttct>ct>epeH~lttanbHOe ce4eH~e 06pa30BaHlttR 
ct>parMeHTa nOA onpeAeneHH~M yrnoM MomHO napaMeTpltt30BaTb B BIttAe 

da-,(Z.Ef ) = d a 1(Z). f 1(f3 l' T 1, E f ) + d a2 (Z)· f ( f3 , T ».» /2/
2 2 2, 

rAe f 1 OnIttC~BaeT AByxTenbH~1It CTaTIttCT~4eCKIttIlt pacnaA no ct>OPMY
naM TeOp~1tt aClttMMeTpH4Horo AeneH~R B~COKoB036ymAeHHolIt RAepHOIIt 
CIttCTeMbl 110 I co CKOPOCTblO f3 1 ~ r eaneparyposi T 1, a f 2 - BKnaA 
~CT04HIttKa co CKOpOCTblO f3 2 ~ resmeperypoã T 2. da'1 Itt da 2 
Beca 3TlttX ~CT04HIttKOB. f 2 napaMeTpltt30BaH HaMItt B BIttAe MOAIttct>Itt
uapoaaanoro MaKCBenn-60nb~MaHOBCKOrOpacnpeneneuaa 111, 51 , 

IttMelO~erO KynoHoBCKltt1lt 6apbep, 6nltt3Klttllt K HynlO. OnlttCaH~e 3KCne
p~MeHTanbHblX AaHHblX 3aBIttC~MOCTblO /2/ AaeT T 1 = 9,6 M3B, T 2 = 
= 20 M3B. Ha p~c.1 ~306pameHO OnlttCaH~e AIttct>ct>epeH~lttanbH~X cneK
TpOB ct>parMeHTOB c Z = 5 ~ 9 B peaxuuax 1H + Au Itt 4 He + Au 
B BIttAe /2/, npeACTaBneH~ TaKme COCTaBnRIO~ltte f 1 ~ f 2 • 

napaMeTpltt3a~IttR /2/ XOPOWO OnIttC~BaeT AaHH~e nOA pa3nItt4H~M~ 

yrnaM~ Ha6nlOAeHlttR Itt Ittcnonb3yeTcR AnR BOCCTaHOBneHIttR HeHa6nlO
AaeMolIt HaMItt H~3K03HepreTItt4eCKOIIt 

lÕ' XOAOB a, a1 Itt a2 OT 3Heprlttltt 
nY4Ka 4He . Ha6nlOAaeTcR pOCT ce

fr 4eHlttR a / Z = 5-7/ ripa HeItt3MeH
lÍl 

i 
oi 

PHc.l. 3HepreTHQeCKHe crreKTpw 
<pparMeHToB B H F, suner aromax 
nOA yrJIOM 90° B JIa6. CHCTeMe 
B peaxuaa P + Au ripa 3HeprHH' 
HaJIeTaIDrn;HX rrpOTOHOB 2,55 r3B, H 
AJIH peaxuaa 4He + Au npn 3HeprHH 
4 He 13,48 r3B. Cnnomasn-m JIHHHHMH 
rrpeACTaBJIeHO orrHcaHHe <POPMYJIOH 
12/. llYHKTHPHOH H illTpHxrrYHKTHpHOH 
JIHHHHMH rroxaaansr COCTaBJIHIDIIJ;He f 1 

N~~ 

20 60 100 20 60 100 
.E,,""B H f 2 • 
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4aCTItt cneKTpOB /ee 
eTCR HaMItt - 8%/ Itt 
nonHoro 3apRAOBoro 
MeHTOB. Ha plttc.2. 
3aBlttClttMOCTb nonH~X 

BKnaA oueH~Ba-_ 

onpeneneuua 
B~XOAa ct>par

npeACTaBneHa 
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I FHC .2. Bsrxonsi lPparMeHToB c Z = 

= 5-9 B peaxuaa 4He + Au , rrpo-
HHTerpHpOBaHHwe rro yrJIY Ha6JIID
AeHHH: ai rrorrnue BblXOAbI 12/; 
6 I BblXOAbI AJIH KOMrrOHeHTbl f 1 ; 
BI BbIXOAbI AJIH KOMnOHeHTbI f 2 • 
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HOM Ce4eHlttVl a / Z = 8-9/. npltt
 
3TOM pOCT nonHoro Ce4eHlttR B~XO


Aa ct>parMeHTOB onpeAenReTCR KOM

nOHeHTOIIt a 2 • 

I, 

AHanltt3 3apRAoBoro B~xOAa no 
ct>opMyne /1/ /plttc.3/ nplttBOAIttT 
K cneAYIO~IttM pe3ynbTaTaM. napa
MeTp T / E 4He / IttMeeT MIttHIttMYM 

'O 

npn E 4 ue ~ 6 r3B. npltt 3TOM no

cneAY~~Itt~ pOCT T 06ycnoBneH 
6blCTpOllt KOMnOHeHTOIIt a'2. 

nonY4eHH~1It pe3ynbTaT He MO
8 9 10 11 12 13 meT 6~Tb oAH03Ha4Ho CBR3aH C 
E4He' r,e 

et>a30Bb1M nepexonox Tlttna " r a 3
mlttAKOCTb l J B RAepHOIIt MaTepltt1tt 1tt3

3a OTCYTCTBIttR AaHH~x no MHomeCTBeHHOCTH 06pa30Ba~IttR ct>parMeH
TOS. He BnonHe RCHa Itt et>1tt31tt4eCKaR nplttpoAa 6~CTPOIIt KOMnOHeHT~ 

Ce4eHIttR, xapaKTeplttCTIttKItt KOTOpOIlt MomHo, oAHaKo, paCCMaTplttBaTb 
KaK npORBneHltte MynbTIttet>parMeHTa~lttoHHoro MeXaHltt3Ma 131 /6n1tt3KIttIlt 
K HynlO 6apbep B3alttMOAelltCTBlttR
 
MomHO, OTpamalO~aR IttMnynbcHoe
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Itt TeMnepaTypa T - 20 M3B, B03
pacnpeAeneHltte HYKnOHOB B RApe/. 

PHc.3. 3aBHCHMOCTb T QT 3HeprHH 
nYQKa 4 He AJIH peaxuaa ,4 He + Au . 
• - rrapaMeTp T , onpeAeJIeHHWH 
no nOJIHblM BblXOAaM 121; O - na
paMeTp T , orrpezrerreaasni no BbI
XOAaM KOMrrOHeHTbI f 1; • - na
p axe rp T , orrpenerrenasrã no BbI
xOAaM KOMnoHeHTbl (2 • 
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ABAeHqHKOB B.B. H gp. Pl-87-83ü 
Haõrnonenae l'1HHHMYMa B 3Hepre'I'HQeCKOH 3aBlfClfMOCTH 
rrapaMeTpa r 3apHgOBoro BwxoAa ~parMeHToB 

rrpH B3aHMo~eHcTBHH penHTHBHcTCKHX HAep 4He 
c HgpaMH 30nOTa 

I13MepeHbI aapxnosue BbIXO,IJPI ~parMeHToB /5 .s, Z.s:. 12/ B pe
aKIJ,HH 4He + Au B gHarra30He KHHeTHQeCKHX 3HepnlH E 4He 

o 
= 1,3-13,5 rrog yrnaMH 35-135 . CeQeHHH BWXOAa rrapaMeTpH
30BaHbI 3aBHCHMOCTblO a / Z / - Z -r . 06cY)KAaeTCH rrpaporra 

~6HapY)KeHHOrO MHHHMYMa rrap asre-rp a r / E 4He / npn E 4He :; 
6 r3B. 

Pa60Ta asmorrnerra B Jlaõopa-ropna BblCOKHX 3HeprHH OIUIH. 

TIpenpHHT Ü6õellHHeHHOrO HHCTHTYTa anepasrx HCCnellOBaHHH. .uy6Ha 1987 

ITepeBog O.C.BHHorpap;oBoH. 

Avdejchikov V.V. et al. Pl-87-830 
Observation of Minimum in Energy Dependence 
of T Parameter of Charge Fragment Yield 
in Interaction of 4 He Relativistic Nuclei 
with Gold Nuclei 

Charge yields for the formation of fragments with Z = 
5-12 charges in the laboratory angle range of 35-1350 in 

collisions of 4 He particles with gold at the kinetic ener
gies E4He= 1.3-13.5 GeV have been measured. Charge yields 

are approximated by a (Z) - Z -"7" dependence. The nature of 
minimum in T (E4 H )-dependence at E4 ;; 6 GeV is discussed. 

e He 
The investigation has been perforrned at the Laboratory 

of High Energies, JINR. 
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