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MeXaHH3M 06pa30BaHHH B anepasrx pearcunax cPparMeHTOB rrpovrexcy

TOtIHbIX MaCC (<1>TIM) (A = 6-;.-50) H CBH3bIBaeMbIe C HHM np06JIeMbI pacna

zia BbICOKOB036Y)f(,neHHOH H,nepHOH CHCTeMbI BbI3bIBalOT B nocrrenaee BpeMH 
~ ( /1-9/) TX 6~ /10'11/

npHCTaJIbHbIH HHTepec CM., Hanp., ' . uMeeTCH pH,n o 30pOB • , 

,naIOIl..J,Hx npencraanenae 06 3KcnepHMeHTaJIbHbIX .u.aHHbIX H TeOpeTHqeCKH~ 

nonxonax ,nJIH HX HHTepnpeTaLJ;HH. 

Hayseaae anepnsix CHCTeM C BbICOKOH 3HeprHeH B036Y)f()],eHHH CTaJIO 

B03MO)f(HbIM õrraronapa nOHBJIeHHlO nysxon peJIHTHBHéTCKHX HOHOB. B03

HHK nonpoc o npenensaoà 3HeprHH B036Y)K,neHI1H H npe,LI,eJIbHOH rer-mepary

pe H,nepHOH CHCTeMbl /12/. ,IJ,JIH onacaaaa anepasrx pearcuaá C pacnanor-r 

BbICOKOB036Y)f()l:eHHbIX anepnsrx CHCTeM 6blJI C03,LI,aH pan Mo.u.eJIeH~O,nHH H3 

KOTOpbIX OCHOBaHbI na MO,nH<pHKaI.J;HH Tpa,rJ,HI...(HOHHbIX nonxonon /1 ~' {Hcna

pexae I13 H,nepHOH CHCTeMbI npn oseas BblCOKOH .rer-meparype H 3HeprHH 

B036Y)f(,neHHH) , B npyrax paCCMaTpHBaJüTCH npHHUHnHaJIbHO noasre Mexa

HH3Mbl, TaKHe, KaK cPa30BblH nepexon raa - )f(11,LI,KOCTb /3,17,18/ npouecc 
rh /9/ /14/u 

MYJIbTH't'parMeHTaI.J;HI1 , pacnan H,nepHOH peurerrcu 
3KcnepHMeHTaJIbHble I1CCJIe,LI,oBaHHH /15.' YKa3bIBaIOT na TO, q'fO 3HaqM

'TeJIbHaH ,LI,OJIH asrxozra <1>TIM 06YCJIOBJIeHa npoueccar-ra THna ,nBYXTeJIbHOrO 

pacnana. Flonsrr rca onncars TaKOH pacnan ripa BblCOKHX 3HeprHHX B036Y)f(

,neHHH KaK npouecc aCHMMeTpHqHOrO ,neJIeHHH 6bIJIa C,LI,eJIaHa B /16/ . TIPH

MeHHMOCTb Mo,neJIH ,neJIeHHH npa 60JIblllHX rer-ineparypax H,nepHOH CHCTeMbl 

MO)f(eT nozraeprarsca COMHeHHlo, orutaxo HCHO, qTO ripa nOHCKe HOBblX HB

'JIeHHH H HeTpa,rJ,HUHOHHbIX MeXaHH3MOB He06xo,Ll.HMO asrnernrrs BKJIa,n B ce

qeHHH 06pa30BaHHH <1>TIM OT pacnana CHCTeM, ,nOCTI1rlllHX TepMo,nHHaMHqeC

xoro paBHOBeCHH. 

ABTOpbl nercoropsrx pa60T /3,17/ npancpxcanarorca Toro MHeHHH, qTO 

06pa30BaHHe <1>TIM npoacxortar H3 BbICOKOB036Y)f()l:eHHOrO BeIl..J,eCTBa anpa
OCTaTKà, B KOTOpOM OCYIl..J,eCTBJIHeTCH cPa30BblH: nepexort raa - )f(H)l:KOCTb. 

<1>parMeHTbl HcnYCKaIOTca, xorna 06pa30BaBWaHCH B pe3YJIbTaTe nepaaxao

ro aarpena H C)f(aTHH nnepnaa CHCTeMa, paCWl1pHHCb, OKa3bIBaeTCH B6JIH3H 

CBoeH KpHTHqeCKOH TOqKH. KpHTHqeCKaH TOlIKa aa epa30BOH zntarpar-rrae 

nJIOTHOCTb - rer-meparypa xaparcrepasyerca <pJIYKTyaUHHMH nJIOTHOCTH, 

OXBaTbIBaJüIl..J,HMH aecs 06õeM CHCTeMbI. COrJIaCHO Mo,neJIH /18/ , norrzcna 

aaôrnonarr.ca CTeneHHaH 3aBHCHMOCTb CeqeHHH 06pa30BaHHH <pparMeHTOB OT 

I1X vraccsi Ar HJIH sapana Z t 

-f 
(7(Zr) ~ Zr (1) 

rne nOKa3aTeJIb JIe)f(HT B nperrenax 2 -;.-3. TIoHBJIeHHe y <PYHKUHH r(E inc 
MHHHMaJIbHOrO 3HaqeHHH, rne E inc - 3HeprHH' HaJIeTaIOI..I.UIX qaCTHu, MO

»cer CBH,neTeJIbCTBOBaTb o ,nOCTH)f(eHHH YCJIOBHH rpaaoaoro .rrepexorta /1 7/ . 
, 

......

itn..tBlirieMHh-l'R EHCnrryT \ 
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Hanasae MliHliMYMa r KaK <PYHKUIiIi saepraa B036Y)I(,n:eHliH ne npo
rnaopeaar TaK)I(e npe,n:CKa3aHliHM CTaTliCTlilJecKOH Mo,n:eJIIi MYJIbTIi<pparMeH
rauan /9/. KpOMe Toro, MliHliMYM B 3aBliCliMOCTIi r OT nepKOJIHUliOHHoro 
rrapar-rerpa 1\ npencrcaasmaerca B MO,n:MIi H,n:epHOH peuierrca /1 4/ . B 3TOH 
r-rorternr anepnaa pearcuaa paCCMaTpliBaeTCH KaK npOliCXO).J,HmliH C BepOHT
HOCTblO 1\ npouecc paspsraa CBH3eH Me)l(,n:y HYKJIOHaMIi, aaaaxraroutar-ra 
Y3JIbI peuierrca. KaK cnenyer li3 /19/ ,3HalJeHlie 1\ MO)l(eT 6bITb CBH3aHO 

C aaepraeã B036Y)K,n:eHliH. 
K HaCTOHmeMY BpeMeHH ae nOJIYlJeHO y6e.nHTeJIbHbIX yrcaaaaaü na na-

JIHtrne liJIIi OTCYTCTBl1e rcparnvecicax HBJIeHHH, TaI( rcax HIi B O,n:HOM 3I(Cne
pHMeHTe ne npocnexcena CHCTeMaTHlJeCKH 3aBHCHMOCTb OT asepraa rryxrca. 
B paõore /17/ BbInOJIHeH aHaJIH3 3apH,n:OBbIX aaaacar-tocreã (1 ( Zr) ,,n:JIH 
lJero 06õe,n:HHeHbI pe3YJIhTaTbI pa3JIlilJHbIX liCCJIe.uoBaHHiL no MHeHHIO aBTO
pOB, coaorcyrmocrs HMelOmliXCH ,n:aHHbIX YI(a3bIBaeT aa B03MO:>l<:HOCTb npo
HBJIeHliH <pa30Boro nepexona. O,n:HaKO HCHO, lJTO zraaasre, nOJIYlJeHHble B pas
JIHlJHbIX axcnepar-renrax; conepxcar CHCTeMaTHlJeCKHe 01ll110KH H ne MorYT 
CJIY)I(liTb y6e,n:HTeJIbHhIM norrraepacieaaera BbI,n:BHHYTOH rHnOTe3bI. 

HH)I(e onncan srccrrepar-terrr li rrpencraanen aHaJIH3 nOJ1YlJeHHbIX HaMIi 
,n:1i<p<pepeHUliaJIbHbIX CelJeHliH ,n:JIH peaKUHH p + Au ~ Zr +X H '\Ie+Au~ Zr +X 
(Zr = 5 -;-12) (B ,n:aJIbHeHllleM nassraaesrsre P1 li P2) B HHTepBaJIe 3HeprHH 
nanarourero ny-nca rrporoaon 2,6-:- 7,5 r3B H 4He 1,3 -;'13,5 r3B. HCnOJIb
3YH H3MepeHHble ,n:1i<p<pepeHUliaJIbHble CelJeHHH non pa3JIlilJHbIMH yrJIaMIi 
Ha6JIIO,n:eHHH (e = 35:135 0) , MbI nOJIYlJHJIIi norrasre CelJeHHH, H anepm.rec
B O,n:HOM sxcneparaeare - 3aBliCliMOCTIi THna (1) ,n:JIH li3YlJaeMbIX peaxunã. 

METOllHKA 3KCIlEPHMEHTA 

H3MepeHHH ·BbInOJIHeHbI na BHYTpeHHeM rryxxe CHHXpO<pa30TpoHaJIB3 
OHHH npn urecra anepr-aax nyuxa nporonoa: E p =2,5; 3,4; 4,2; 5,0; 5,9 
H 7,5 r3B H aJIb<pa-lJaCTHU E = 1,3; 4,0; 6,2; 8,6; 10,2 H 13,4 r3B.

4 
He 

HCnOJIb30BaJIHCb MlillleHIi li3 30JIOTa TOJImliHOH 0,3-;-1 MI(M. H,n:pa-<pparMeH-
TbI, oôpaayrounreca npa B3aHMo,n:eHcTBliH nyuxa HaJIeTaIOmliX xacrau C TOH
1<OH BHYTpeHHeH MHllleHblO, per-acrpapyrorca TeJIeCKOnaMH ~E -~ , COCTaB
JIeHHbIMH as ~ex nOJIynpoBo,n:HHKOBbIX nerercropoa. 3KcnepHMeHTaJIbHaH 
YCTaHOBKa /20 co,n:ep)l(liT lJeTblpe nOJIynpOBo,n:HHKOBbIX renecxona. Tenec
rconst nerexropos pacrronoxcenst B xavrepe YCKopHTeJIH li MorYT nepexte
marsca no yrJIY. Xaparcrepnaa TOJImliHa nepaoro rrerexropa COCTaBJIHJIa 
6-;-10 MKM. YCTaHOBKa n03BOJIHeT perncrpapoaars <pparMeHTbI, HalJHHaH 
c aaeprnn OKOJIO 1 M3BjHYKJIOH B nnanaaone yrJIOB er=35-;-135° . 

Qõruaa cxer-ia orõopa li sanaca liH<pOpM3.UHIi onncaaa B /20/ . A6co
JIIOTHOe MOHliTOplipOBaHlie lJHCJIa nepannasrx lJaCTHU, npoureznuax lJepe3 MH
uiens , ocynrecrarnterca nYTeM liCnOJIb30BaHliH ,n:BYXCJIOHHOH: MHllleHIi, COC
TOHmeH li3 Au H ,n:eiheplipOBaHHOrO nOJIH3TliJIeHa (CD 2 ) fi ' H perucrpa
UliI~ anep neárepaa OT ynpyroro p - d li 4 He - d pacceaana /21/ , cene

2 

HIDI KOTOpbIX H3BeCTHbI. CHcTeMaTHlJeCKaH ouraõxa aroro r-rerorta MOHHTO
pHpoBaHHH ouenanaerca B 20%.. 

Meronaxa o6pa60TKIf 3KcnepHMeHTaJIbHbIX ,n:aHHbIX nonpoõao OnHCaHa 
B /22/ . Ocoõoe BHHMaHHe yneneao aHaJIH3Y nonp~OK na HOHH33.UHOHHble 
norepa 3HEJ>rHH <pparMeHTOB B MHIlleHH, BbIlJHCJIeHHIO KOTOpbIX nocaamena 
paõora /23 . PaClJeTbI H 3KcnepHMeHT nOKa3bIBaIOT He06xo,n:HMOCTb H~nOJIb
30BaHHH MHllleHeH TOJImHHOH MeHee 1 MKM. B 3TOM crrysae MO)l(HO npeae
ôpe-n, nonpaarcasra nazce B HH3K03HepreTHlJeCKOH lJaCTH cnexrpa MarHHH, 
rne OHH COCTaBJIHIOT ae 60JIee 5% )];JIH 3HeprHH 1-;- 2 M3BjHYKJIOH. H,n:eHTH
<pHKaUHH <pparMeHToB npoH3Bo,n:HTCH B naanaaone HX KHHeTHlJeCKOH: saep
rHH Ec = 1,1710 M3BjHYKJIOH c TOlJHOCTblO 2-;-3%. Ha pHC. 1 nOKa3aH xa
parcrepasrã aapanoasrã cnexrp <pparMeHToB, nOJIYlJeHHbIH c novronisro TeJIe
exorta c nerexropasra TOJImHHOH 6 H 45 MKM. H3 MacuiTa6Hblx co06pIDKe
HHH npaaeneast cnexrpsr <pparMeHToB HalJHHaH c Z = 6. 

Puc. 1. Cnextp xôep-fipaeuenrae c 103• 

Z =6-;-14 àn« peatcuuu p + Au õn« 
()c = 90° npu 3HepeUU npOTOH08 

4,2 F3B. Nk - HOMep «auana AIJ[l 
~E -õerexropa. 

VYvmn 
NljI AI 

200 1000 

", 

BKJIa,D; B H3MepHeMble cnererpsr anep B H C, 06pa3YlOmHXCH 113 MOHH
ropapyiouieã nJIeHKH (C0 )n ,0ueHHBaeTCH B OT,n:eJIbHOM axcnepasrenre

2 
H COCTaBJIHeT B CYMMe OKOJIO 5%. 3TOT BKJIM ne BbIlJHTaeTCH H3 CneKTpOB, 
T.K. OH cyutecrneano MeHbIlle CHCTeMaTHlJeCKOH OIlIH6KH H3MepeHHH. 

KAqECTBEHHhIE qEPThI H3MEPEHHhIX llH<I><I>EPEHQI1AJIbHbIX 
CIlEKTPOB 

1. p + Au -. Zc + X 

OCHOBHble aaxoaosrepaocra nOBe,n:eHHH ,n:H<p<pepeHUHaJIbHbI~ CelJeHHH 
B 3aBHCHMOCTH OT 3HeprHH <pparMeHTa E C BH,ll;HbI na npnr-repe pHC. 2 H 3. 
Bce cnercrpsr HMelOT MaKCHMYM, nOJIO)l(eHHe rcoroporo cJIa60 3aBHCHT OT sa
parta rpparraerrra, 3HeprHH nysxa H yrna Ha6JIIO,n:eHHH. 3HeprHH <pparMeHTa, 
COOTBeTCTBYlOmaH MaKCHMYMY CelJeHIDI, paaaa npnr-repno 0,35 OT BeJIHlJHHbI?_ 
HOMHHaJIbHorO KYJIOHOBCKoro õapsepa Vc 
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Puc. 2. llurjJrjJepeH14UarlbHble ceuenun 
~	 06pa308aHUR rjJpazMeHrQ8 ot B 00 Mg 

noà YZIlOM 90° 8 naõ. CUCreMe 8 peatc
14UU p + Au npu tpex 3HepZURX 
npOrOH08 KaK rjJYHK14UR KUHerUlleCKOU 
3HepZUU rjJpaZMeHr08: (O) 2,5 r3B, ce

t lIeHUlZ pasõeneuu na 2; (x) 4,2 F3B; 

(.) 7,5 F3B, cesenun YMHOJKeHbl na 2. 

7n iJJ 60 80 20 LO so eo 10 "O 60 eo 
r. MJB 

Puc. 3. llurjJrjJepeH14UC1JlbHble ceuenus ~ 

06pa308aHuR rjJpazMeHr08 B U F noà , 

pa31lUIIHblMU YZ.!laMU 8 naõ. cucreue 
8 peaK14UU p + Au npu JHepZUU npo
TOHOfl 2,5 FJB. Hauuuas co cnetctpa C, 
ece ceueuun pasàeneuu na 5 n, zoe 

~~ 
n = 1, 2, 3, 4, 5, 6, 7 O.!lR rjJpazMeH

T08 C, N, O, F, Ne, Na, Mg cooreet

cr8eHHO.
 

E.,I'1JP

2 
e Zr (Zt - Zr )
 

Vc = -------~-----------
1/3 1/3 

foCAr +(At -Ar) ) 

rne Z t( r) , A t(r) - sapanoaoe H MaCCOBoe ,qHCna anpa-eaauieaa H rppar-
MeHTa, f O = 1 ,44 Q:>M. 

Bnana OT xynoaoacrcoro õapsepa cnexrpsr HMelOT 3KcnOHeHUHaTIbHYlO 
<POPMY ..... exp ( - ~ t / T ) c napasíerpovr HaKJ10Ha T, cnaõo MeHHIOI..QHMCH OT 
3HeprHH (T =.12 M3B ripa E = 2,5 r3B, T = 14 M3B npa E = 7,5 r3B) . HaK
nOH cnercrpa ae 3aBHCHT OT sapnna HcnYI..QeHHOrO rpparraerrra. 

42. He s Au ..... Z r -x . 
Ilpasreps: cnexrpos nOKa3aHbI na pHC. 4 H 5. Hx OCHOBHbIe 3aKOHOMep

HOCTH Te JKe, qTO H ,nnH nepaoü peaKUHH. O.n;HaKO. snecs cnexrpsr HMelOT 
60nhlllHH HaKJ10H B KBa3H3KcnOHeHUHanhHOH 06naCTH (T.....19 M3B) H OHH 
mape B 06naCTH MaKCHMYMa CeqeHHH. nOnOJKeHIDI me MaKCHMYMOB onana
KO~!>I ,lJ)IH 06eHX peaKUHH. 

4 

(2)
 

-;,. 

Puc. 4. llurjJrjJepeH14UarlbHble ceuenun 
~. ,. B ••• 06pa308aHUJl rjJpaZMeHT08 or B 00 Mg ..... ~ noõ YZIlOM 90° 8 naõ. CUCreMe 8 pea«." 14UU 4He + Au npu »iepeuu 10,2 F3B. 

(.... 
~ 

4lt...tttt Hasunas co cnextpa C, ece ceseuun pas...........
 

õeneuu na 5° . ..':'. tft tt t
 
...... tt *f
 

ftttt t''" tt"t
 
'\. tttttt 1kl
 

~... {TI
~. ttttt 

co 

Ê. "'\'" ~ft~
<,	 tt~ 
:J:: 
U> -8"'\, \, t:E

•	 10-4 

~~ ~t\ mtt~ 
........ +++tt t tt
ul~ 

",t ft~ J 
lO 

Ne 

1/'rt\1r \1 
..·.1··'...1 Ifthmt~ 

Na .... Im' 
~ 
I:tttl 

lO	 I 

r":..·~~~:~/f ~~ '---1 

t.r) 60 80 100 120 (f. M)B 

. PUC. 5.11~rjJrjJepeH14Ua.flbHble ceuenus 06pa308aHUfl ~ 
rjJpaZMeHTa N noõ pa31lUIIHblMU YZ.!laMU 8 naõ. , 
CUCreMe 8 peaKUUU 4H e + Au npu 3HepZUU 4H e 

1.0 60 80 100 120 140 

13,5 F3B. Hauuuas c yena 54~ ece ceuenus pasEt , M1B
 

õenenu na 5 n .
 

Onl1CAHHE JlH<1><1>EPEHUHAJIhHhIX CEQEHHH 

,llnH Toro, xroôsr npoasaecra KOnHqeCTBeHHblH aaanas H CpaBHeHHe 
cnexrpon B -P + Au - H 4t-Ie + Au -peaxuaax, aeoõxonareo asrôpars napa
MeTpH3auHIO,nH<p<pepeHUHanhHblx CeqeHHH 06pa30BaHHH rpparraearon, KOTO
paa n03BonIDIa 6bI KOnHqeCTBeHHO onacars cnexrpsr non pa3nHqHbIMH yrna
MH Ha6nlO,neHHH. 
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Puc. 6. PUaZpaMMa UH6apUaHTHblX ce
"".·Au-N·X l/eHUU 6 «oopàunatax V I\ - V.L ànn 

peatcuuu 4He+Au-+N +X npu snep
E"".'1l,Sr,612 

10 
• 66;(:::.. .> _ ZUU 4 He 13,5 r3B . 

~ 8 

"'....... ._:5- 6
 
5(,-3·-"'1'~ 6 

111' 
" '\1 1
 

\
 
>' 

I " \ 
I \
I \f 

\ 

, 6 6 10 

,IlrrH 060CHOBaHHH 3TOrO asrôopa rrponenea aaanas cnercrpon cPparMeH
2

1 d
TOB c nOMOI..I.J;bro nnarparavr - --_!!- = f ( v II ,V.L) ; V 11 H V.L 

p d ECdn 

npO,[(OJIbHaH H nonepesnaa COCTaBJIHroI..I.J;He CKOpOCTH ,[(aHHOrO cPparMeHTa 
B JIaÓOpaTopHOH CHCTeMe. Ha pHC. 6 rrpertcraanea npaxrep TaKoH ,[(HarpaM
Mbl ,[(JI.fI cPparMeHTa N. UHcPpaMH OT 1 ,[(0 8 orwreseasr TOqKH, COOTBeTCTBY
ioutae yvrensruenmo HHBapHaHTHoro CeqeHHH B ziaa paaa no CpaBHeHHIO c 
npensrnyureã TOqKOfí. Ilepaoã TOqKe cooraercrnyer HHBapHaHTHoe ceseaae 
OÓpa30BaHHH N::::1,3.10-4 MÓ/ (M3B 2 • c -3 ). KIDK,[(bIH aaõop TOqeK COOT
BeTcTByeT onpe,[(eJIeHHOMY yrJIY H3MepeHHH. ECJIH npe,[(nOJIO)KHTb, qTO cPpar
MeHTbI HcnYCKaIOTCR H30TponHO B CHCTeMe nOKOR aexoroporo HCTOqHHKa, 
a caxr HCTOqHHK ,[(BH)KeTCR co CKOpOCTbro' {3 B JIa60parOpHOH CHCTeMe, TO 
KpHBaR, CO,e,[(HHRromaH TOqKH c O,[(HHM HOMepOM, ,[(OJI)KHa õsrn, sacrsro 
OKPY)KHOCTH. .uBe TaKHe OKPY)KHOCTH, COOTBeTcTByromHe HCTOqHHKaM co 
CKOpOCTRMH f3 1 ::::0,008.c (nYHKTHpHaH JIHHHR) H {32:::: O,02-c (cnnOIIIHaR 
JIHHHR),' rne c - CKOpOCTb CBeTa, rrorcasansr na ,[(HarpaMMe.lh ,[(HarpaMMbl 
BH,[(HO, qTO ,[(HcPcPepeHUHaJIbHOe ceseaae OÓpa30BaHHR rpparwreara N B OÓ
JIaCTH MaKCHMYMa CeqeHH.fI,[(O Ec ~ 50 l\bB MO)KeT õsrn, CBR3aHO c Mexa
HH3MOM ero HcnYCKaHHR H3 HCTOqHHKa c M~OH CKOpOCTbro f3 1 ' a B 06JIac
TH 3HeprHH dipar-srenra õorree 90 M3B - H3 HCTO~HKa co cxopocrsro {32' 
YKa3aHHble 3HaqeHHR cxopocreü xaparcrepm.r ,[(JIR acex Z cPparMeHTOB H 
3HeprHH nyxxa. ECTeCTBeHHO npennorroaom., qTO Me,[(JIeHHbIM HCTOqHHKOM 
RBJIReTCR B036Y)i(,U,eHHoe R,[(pO. MO)KHO nonsrrarsca Bbl,[(eJIHTb BKJIa,Z:( B ceqe
HHe, CB.fI3aHHblH c pacnanoxr B036Y)l()];eHHOrO anpa, cnenan onpeneneamae 
vronensasre nonyurenaa. MbI HCnOJIb30BaJIH Mo,[(eJIb aCHMMeTpH~oro zrene
HHR rrpa BblCOKHX 3HeprHRX BOSÓY)l()];eHHR, npe,[(JIO)KeHHYro Moperro /16/ . 

Monerrs orracsrsaer ,[(BYXTeJIbHbIH pacnan ocrarosaoro anpa. Ilpyraa xacrs 
CeqeHHR MO)KeT 6blTb CBR3aHa c HCTOqHHKOM c 60JIbIlleH CKOpOCTbro, KOTO
pbIH ziaer ,[(OMHHHpyromHH BKJIa.,Z:( B OÓJIaCTH BbICOKHX 3HeprliH cPparMeHTOB . 
.uJIR OrtM:CaHH.fI 3TOH qaCTH CeqeHHR Mbl HCnOJIb3yeM MO,[(HcPHUHpOBaHHoe 
MaKCBeJIJI-60JIbUMaHOBcKqe pacnpeneneaae /24/. Tajcoe OnHCaHHe crano Ij 

TPa,Z:(HUHOHHbIM ,[(JIR rrpoueccon 3MHCCHH cPparMeHTOB H3 ÓblCTPblX rOpRqHX 
HCTOqHHKOB /25/ . 'Mo,[(eJIH XOJIO,[(HOH cPparMeHTa[(HH /32/ TaK)Ke rrpezrcxa

3bIBaIOT aHaJIOrHqHYro cPOPMY cnexrpos. 

6 

,UJIR, peaKUHH p + Au HS paCCMOTpeHHR aHaJIOrHqHblX pHC. 6 ;J.Ha
rpaMM ,[(JIR acex aaysaer-rsrx cPparMeHTOB H aaepraã npOTOHOB rrorry-rena 
CKOpOCTb Me,[(JIeHHOrO HCTOqHHKa {31 ==(0,004 ±0,001) •c, a ,[(JIH õsrcrporo 
HCTOqHHKa - f32 :::: (0,02±0,003) . c; ,[(JIR peaKUHH ~e + Au - {31:::: 
:::: (0,008± 0,002) c, {32 :::: (0,02 ±0,003) • c. 

TaKHM OÓpa30M, npHHHMaeTCR CJIe,[(yroI..I.J;aR rrapavrerpasanaa ,[(H<p<pe
peauaam.asrx CeqeHHH: 

2
d a
 

----- ( Z C ,EC ) :::: ai (Z r ) . fi ( (3i ' T 1 ,k1 ,p z) +

dECdU 

(3) 

+a2 ( Z C) ' f2 ( f32, T2,k2'~) . 

3,[(eCb ai (Z C)' - nOJIHOe cexenae asrxona cPparMeHTa c SapR,[(OM Z.( ,CO
ornercrayroutee ceueamo aCHMMeTpHqHOrO neneaaa B03óY)l()];eHHorO azr
pa /16/, a2 (ZC) - nOJIHOe ceseaae asrxona cPparMeHTa c sapanora ZC, 
napavrerpaaonaaaoe pacnpenerreaaer-r rnna MaKCBeJIJI-60JIbUMaHOBCKoro 
pacnpenenenaa /2" /: <l>YHKUHR fi onpenerraerca cnezryrouiavr oõpaaora: 

EC 
f 1 = [ --_. Cí ' 

E'1 

2k1 Vc + Pz Pz - 2x 
fí = (2x-PZ) (exp(- -!...) [erf (---------) - erf (------) 1+ 

Ti ~2fPz,T~- 2~ 
(4) 

2 Jp-z-T P~ + 4x 2 (2k i V + pz)2 + 4pz Xi c 
+ ----- [ exp ( - ) - exp ( - --------------)1 ,

J-"- 4p zT 1 4 P zTi 
rzre X = v Eí - k1 V ' E~ - KHHeTHqeCKaR 3HeprHR rppar-ererrra B cacrer-rec 
nOKOR nepaoro HCTOqHlfKa, T1 - TeMnepaTypa acrouaaxa, k 1 - napar-rerp, 
onpenenaiouraa 3cPcPeKTHBHblH KYJIOHOBCKHH õapsep, p z - napasierp yca
JIeHHR, CBR3aHHbIH c ,il;ecPopMa[(HeH pacnanarouieãca cacrexn,r, cPYHKUlfR f 2 
onpenenaerca KaK: 

~, 
f 2 = J -i~ f 2 ' 

2 

1 k2+~ vevE2 -kv ) vE~ -kvc (5)f 2 :::: -- f --------:--- exp (- -------- ) dk , 
2~ k2-~ 2 (1TT )3/2 T2

2 

r,il;e v:::: , E~ - aneprna cPparMeHTa B CHCTeMe nOKOR aroporo 
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l1CTOtnII1Ka, T 2 - resmeparypa BTOpOrO I1CTOtnII1Ka, k 2 v c - 3<p<peKTI1B
HblH KYJIOHOBCKI1H õapsep, !1 onpenenaer pa3MbITI1e KYJIOHOBCKOrO õapsepa 

Onacanae ,lJ,aHHblX BbInOJIHeHO c nOMOll.U>1O rrporpar-rsrsr MINUIT. 
Bapsapyevrsre napavrerpsr I1I1X OnTI1MaJIbHble 3HaqeHI1H npanenensr B TaõJI.1 
11 2. LJ)IH f2 B Ta6JII1~ax npI1BO,lJ,HTCH TOJIbKO suaxetraa T 2 ' T.K. k 2 11 !1 
OKa3bIBalOTCH B npenenax OIlll160K paBHbIMI1 HYJIIO. Ilpasrepsr onacaaaa ce
qeHI1H no rpoprayne (3) nOKa3aHbI na pac, 3, 5. ,UJIH peaK~1111 P + Au pac
uerasre xpansre OTHOpMl1pOBaHbl rrpn er = 90 o, a ,lJ,JIH peaK~1111 4t-Ie + Au 
npa er = 54 ~ BI1,lJ,HO, -rro diopr-ryna (3) XOpOIllO onacsrsaer CeqeHHH ,lJ.JIH 
acex paccxrarpaaaer-rsrx rpparr-rearoa 11 yrJIOB. 

Ta6JII1~a 1 

Ilapauerp u annpotccussauuu (3) àns: peatcuuu p + Au npu Ep =2,5 F3B 

3apH,lJ, rppar sreara 5 6 7 8 9 

k1 0,41 0,38 0,36 0,36 0,37 

Pz 13,2 30,4 48,9 75,2 78,5 
T1 8,1 7,0 7,7 7,3 7,3 
T2 21,0 17,8 . 18,4 17,8 21,3 

Ta6JII1~a 2 

Ilapascerpm annpotccuseauuu (3) OI1R. peatcuuu 4He+Au . 
E 4 = 4,or3B 

He 

3apH,lJ, rpparraeara 5 6 7 8 9 

k1 0,26 0,26 0,26 0,21 0,21 
46,7 66,2 84,2 95,7 123,1Pz

T1 9,6 9,6 9,6 9,6 9,6 
T2 21,1 17,7 18,2 17,0 22,3 

E4
He 

== 6,2 r3B 

3apH,lJ, rpparraeara 5 Ô 7 8 9 

k1 

Pz 
T1 
T 2 

0,26 
47,9 

9,6 
23,0 

0,26 
66,2 

9,6 
19,5 

0,26 
83,8 

9,6 
22,5 

,,0,21 
92,0 

9,6 
20,1 

0,21 
123,3 

9,6 
21,8 
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Ta6JII1~a 2 (npO,lJ,OJIJKeHl1e) 
E4 

He 
= 13,5 r3B 

3apH,lJ, rpparraeara 5 6 7 8 9 

k1 0,26 0,26 0,26 0,22 0,21 
Pz 45,6 66,2 89,4 94,2 123,8 

1T1 
T2 

9,6 
21,8 

9,6 
23,3 

. 9,6 

23,2 
9,6 

23,8 
9,6 

24,1 

HapH,lJ,Y c paCCMOTpeHHeM Onl1CaHIDI nOJIHOrO CeqeHHH no rpopseyne (3) 
~eJIeC006pa3Ho paCCMOTpeTb rronenenae ero OT,lJ,eJIbHbIX KOMnOHeHT, COOT
BeTCTBYlOml1X <PYHK~I1HM (4) 11 (5). 113 pnc. 7, nanpar-rep, BI1,lJ,HO, qTO 
BKJIa,lJ, paaaoaecaoro ,lJ,BYXTeJIbHOrO pacnana (4) pacrer c pOCTOM sapana 
diparraeara. Ilpa 3TOM OHziaer 60JIbIlll1H aõcornorm.rã BKJIa,n B CeqeHHH- f>0JK
,lJ,eHI1H <I>llM B peaxuaax, BbI3BaHHblX npOTOHaMI1, qeM B peaKUI1HX, Bb13BaH
HblX renaer-r. 

KpOMe Onl1CaHl1H naaasrx 3aBI1CI1MOCTblO (3) Mbl BbInOJIHI1JII1 TaKJKe 
pacner CeqeHI1H B MO,lJ,eJIH UOCJIe,lJ,OBaTeJIbHOrO xacxanaoro acnapeaaa 113 
B036YJK,lJ.eHHbIX anep no MO,lJ,I1<pI1~l1pOBaHHOM'y Bapl1aHTY nporpa1l1Mbl 
ALICE /261 (CM. pac. 8). Pacnpene
JIeHI1H OCTaTOtnIblX Bo3~YJK,lJ.eHHblx 

anep no llI1CJIY HYKJIOHOB 11 3Heprl111 
B036Y)f(,lJ,eHI1H paccmrraasr "B par-ncax 
.l.I.BYXCTa,nI1HHOH MO,lJ,eJII1 <paHep
CTpl1K 1271. KaK BI1,lJ.HO 113 pl1CYHKa, 
MO,lJ,eJIb KaCKa,lJ,HOro I1CnapeHI1H ne B 
COCTOHHI1I1 onacars 3TI1 3KCnep11MeH
TaJIbHble naaasre. HeCOOTBeTCTBl1e 
3KCnepl1MeHTaJIbHbIX ,lJ,aHHbIX pacxe rn 

TaM B par-ncax KaCKa,lJ,HO-I1Cnapl1 -
~ 

TeJIbHOH MO,lJ,eJII1 OTMeqaJIOCb B pa oi 

1S60Te /281 ,lJ,JIH CJIyqaH 06pa30BaHI1H l" 

PuC. 7. EuifJ(jJepeHlI,UQ/lbHble ceuenus 06
pa306aHWl (/JpazMeHT06 B u F, noô YZlIOM 
90~ 6 /la6.CUCTeMe 6 peaxuuu p+Au npu 
snepeuu npoTOH06 2,5 F3B, U Õ/lR peaxuuu 
4He+Au npu »tepeuu 13,5 F3B. C11flOUJHbl
MU /lUHWlMU npeàcraeneuo onucauue (/Jop

:1	 uynoú (3). Ilynxrupnoü U UJTpuxnYHK
TUpHOU. /lUHWlMU notcasauu COCTa6/lflJOU4ue 
(4) U (5) COOT6eTCT6eHHO. 

,,--'o!, 
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~e+Au-(+X 

E4He=13,4B r3B 

8f=90° 

I:	 

PuC. 8. ,l(uifJifJepeHu,uMbHoe CeIJeHUe o6pa

30BaHUJl ifJpazMeHTa C noà YZIlOM 90 o 

B naõ. CUCTeMe B peatcuuu 4H e + Au npu 
C snepzuu 13,5 F3B. Cnnotunoii aunueü 
al 10-1 

npeOCTaBJleHO onucauue ifJOPMYIlOU (3), 
nYHKTUpHOU U unpuxnyntctupnoü - ee 

f 

~ 
o:: KOMnoHeHTbl (4) U (5) . KOPOTKUMU 

~I~ iutpuxauu npeàctaeneu pacuet no MOOeJZU
"9~ 10-2 

«actcaànoeo ucnapenus, 

10'3 

o	 20 40 60 BO 100 120 140
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aLi 113 Ag 11 Th npn 3Heprl111 IlpOTOHOB 0,66 r3~. TaKI1M 06pa30M, OTMeqeH

noe paCXO:JK,lI;eHl1e Ilpe,lI;CKa3aH11H KaCKa,lI;HO-I1CIlapI1TeJIbHOH MO,lI;eJII1 c 3KCIle

pl1MeHTOM xaparcrepno ,lI;JIH 111l1pOKOro naanasoaa 3Heprl111 QJparMeHToB, 

rryxxa 11 Macc H,lI;ep-MI1111eHeH. 

AHaJII13 BblcoK03HepreTI1qeCKI1X sacreâ cnercrpa COCTaBJIHIOI.I.J;eH (5) 

,lI;JIH QJparMeHTOB B 11 C, 06pa30BaBlllI1XCH B peaKQl111 
4 

He + Au npn E = 
=: 13,5 r3B B par-ncax 0606IIJ;eHHOH MO,lI;eJII1 KOaJIeCQeHQl111 /30,31/ ,IÍoKa

san, qTO, Haql1HaR c 10 M3B/HYKJIOH, HaKJIOHhI CIleKTpOB BOCIlp0I13BO,lI;HTCH 

MO,ll;eJIblO. ,[(JIH panayca crpepsr CJII1IlaHl1H B I1MIlYJIbCHOM IlpOCTpaHCTBe P o 
6hIJIO IlOJIyqeHO 3HaqeHI1e npl16JII1311TeJIbHO 130 M3B/co Ilpn 3TOM Ha6JIlOna

eTCH 3aBI1CI1MOCTb Po OT yrna, qTO CTaBl1T IlO,lI; COMHeHl1e B03MO:JKHOCTh I1C

IlOJIb30BaHI1H 3TOH MO,lI;eJIl1 ,lI;JIH OIIl1CaHl1H 06pa30BaHI1H <l>llM B ,lJ,aHHOM KI1

HeTl1qeCKOM zraanaaoae. 

uormus 3APH,[(OBhlE BhIXO,[(hI <l>PArMEHTOB 

I1CIlOJIb3YH IlapaMeTpl13aQI11O ,lI;I1QJQJepeHQl1aJIbHhIX ceueaaã (3), MhI IlO

rryuaevr sapanoasre BhIXO,lI;hI QJparMeHToB ,lI;JIH pa3JII1qHhIX yrJIOB, a 3aTeM I1H

Terpl1pOBaHl1eM IlO ncesr yrnar-r - IlOJIHhle CeQeHI1H 06pa30BaHI1H QJparMeHToB o 

Ha pac o 9 npencraaneasr npar-tepsr 3apH,lI;OBhIX BhIXO,lI;OB B 11 Mg ,lI;JIH 

peaKQl111 P1 IlO,lI; yrJIOM 90
0 

B 3aBI1CI1MOCTI1 OT 3Heprl111 HaJleTaJOI.I.J;I1X IlpOTO

HOB. BI1,lI;HO, QTO pOCT CeQeHI1H 06pa30BaH\lH B 11 Mg HaChII.I.J;aeTCH, HaqHHaH 

c 3Heprl111 IlpOTOHOB 4 r3Bo Iloaenemre 3apH,lI;OBhIX BhIXO,ll;OB ,lI;JIH peaKIJ;l-II1 

P2 3aMeTHO OTJII1QaeTCH OT paccraorpennoro BhIII1e (CM. pac. 10) : CeQeHl1H 

06pa30BaH11H QJparMeHToB c Z = 9.;-12 IlpaKTI1QeCKI1 ae MeHIDüTCH, a ceue

HI1H 06pa30BaHI1H 60JIee JIerKI1X QJparMeHToB pacryr c 'pOCTOM aaepraa 4H e. 

Ilormsre CeQeHI1H 06pa30BaHI1H QJparMeHToB c Z = 57 9 pacryr c pOC

TOM 3Heprl111 4 H e .u;JIH B, C 11 N, 11 IlpaKTI1QeCKI1 IlOCTOHHHhI ,lI;JIH OCTaJlb

HhIX QJparMeHTOB (pac. Ll.a] o B TO :JKe BpeMH, KaK BI1,lI;HO 113 pac. 116, KOM

10 
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PuC. 9. Sapnôoeue euxoõu ifJpazMeH

TOB B U Mg B peatcuuu p+Au OIlJl yena 
9r? B 3aBUCUMOCTU OT suepeuu nporo
HOBo 

PuC. 11. Ilonuue CelJeHUJl 06pa30Ba

HUJl ifJpazMeHTOB B peatcuuu 4He + 

+ Au (a) U euxoõu OIlJl. KOMnOHeH

Tbl i4) - (6) U (5) - (B). 

IlOHeHTa CeQeHI1H (4) HaxO,lI;I1T

CH na IlJIaTO, T .e. CeQeHI1H ,lI;BYX

TeJIbHOrO pacnana (aCI1MMeT

pl1QHOrO ,lI;eJIeHI1H /16/) IlOCTO

HHHhI B ,lI;aHHOH 06JIaCTI1 snep

rl1l1 4 He o TaKI1M 06Pa30M, 

aecs pOCT IlOJIHhIX CeQeHI1H 

pO:JK,lI;eHI1H QJp3.fMeHTOB ':8, C 11 

N CBH3aH c KOl\1Il~HeHTOH (5), 

KOTÓpaR accouáapyerca c 

6hICTphIM I1CTOqHI1KO'M oõpaso

BaHl1H QJparMeHToB (pac.Lla) o
l
 

3aBI1CI1MOCTb CeQeHI1H 06


I
I 

Pa30BaHI1H QJP'!TMeHToB OT I1X 

sapana xopouio OIlI1ChIBaeTCH 

QJOPMYJIOH (1). 3TO BH,lI;HO 113 

pac , 12, rne ,lI;JIH npasrepa IlO

Ka3aHhI CeQeHI1H 06Pa30BaH11Hf 
QJparMeHToB rrozt yrJIOM 90 o 11 
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PuC. 10. Sapnôoeue euxoõu ifJpaz

Me~T06 Z=5-:-12 B peaxuuu 4He+Au 

OIlJl yena 90 0 6 3a6uCUMOCTU OT suep
zuu 4He. 

a) 4He oAu- Z oX 
eoo 
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Ha6JIIO;::J:aeTCH MHHHMYM npa E - 6 r3B (pHC. 14) KaK,U)lH nOJIHOrO BhIXO;::J:a, 

TaK H,U)lH ero KOMnOHeHThI (5). OqeBH;::J:HO, qTO pOCT r C aaepraeã nysrca 

4 He CBH3aH B paccvrarpaaaessoã MO;::J:eJIH C TOH qaCThlO (5) MeXaHH3Ma 

06pa30BaHHH <pparMeHToB, aa KOTOPYIO OTBeTCTBeH 6hICTphIH HCTOqHHK. 

12 

'4 

·2 

'1,5 

"K 
e-

; 

,cP' I , , !,I ! ! , 

8	 9 10 " 12 2,0 

1,9
Puc. H. 3aeucuMocTb r OT JHeplUU nY'IKa 

npoTOH08 OJlR peatcuuu p+Au. Cnnotuuoü ~ 
nunueii no tcasana nuneúuas annpotccustauun 

~~	 • fZ,8 "Ha- Au- Z-x 

ZpI 

2,4 t t+ 

2). 
l-J 

zn: i ~ {~ j 
"' I I 

s 7 9 11 13 
E r)B
4He, 

~	 Puc. 12. 3apRo08ble euxoõu cjjpai!MeHT08 
.,	 Z =57128 peaxuuu p+Au ôn» yena 90 o npu 

uetupex suepeusx npOTOH08 U ux annpo«
cuuauus 3a8UCUMOCTblO (1): (.) E= 
= 2,5 F3B; (â) E =3,36 F3B, ceseuue YM

HOJKeHO na 1,5; (o) E=4,2 F3B, ceueuue 
YMHOJKeHO na 1,5; (') E =7,5 F3B, 
ceueuueYMHOJICeHO na 4. 

2,3 

2.2 

I ~ 
2.1 

~ 

r
 

4 5 6 7 Ep,r3B 

PuC. 14. 3aeUCUMOCTb r OTJHeplUU nY'IKa 
4He õn« peatcuuu 4He+Au, onpeôenennas 

no nOJIHblM euxoàau (3) - (.); n08blXO

OaM KOMnOHeHTbl (4) - (o); no SbIXOOQ,M 

KOMnOHeHTbl (5) - ( • ). 

HX annpOKCHMmIDI 3aBHCHMOCThlO 

(1) . 3HaqeHHH r (~ioe) ,nOJIyqeH

asre npa KIDK,lI.OH saepraa, npasene
HhI na pHC. 13 H 14. ECJIH mUI pearc

UHH Pl 3HaqeHHH T ( E p ) YMeHhllla

IOTCH c pOCTOM 3HeprHH npOTOHOB H 

npH6JIH3HTeJIhHO MorYT 6hITh npen-

CTaBJIeHhI B BH;::J:e r =2,24-0,0453 . .,
. Ep (pHC. 13), TO ;::J:JIH peaKQHH P2 

BbIBO,UbI 

TaKHM 06Pa30M, BhInOJIHeH 3KcnepHMeHT no H3yqeHHIO 3aBHCHMOCTH 

xapaxrepacrmc 06pa30BaHHH <I>TIM OT 3HeprHH ny-nca npOTOHOB H 4He . 
TIOJIyqeHhI ;::J:HePePepeHUHaJIhHhle CeqeHHH ePparMeHTOB c Z = 5-:-12 B naana

30He HX KHHeTHqeCKHX 3HeprHH 1,1 710 M3BjHYKJIOH. Ha OCHOBaHHH aaana

sa P..HePePepeHUHaJIhHhIX CeqeHHH 06pa30BaHHH ePparMeHToB, aaperacrpapo

BaHHhlX nO;::J: pa3JIHqHhIMH yrJIaMH B ;::J:Hana30He 35 -:-135 o, 6hIJIa rtpennoxceaa 

napaxrerpaaauaa CeqeHHH, OCHOBbIBaIOIUaHCH na npe;::J:CTaBJIeHHH 06 HcnYCKa

HHH ePparMeHToB ;::J:BYMH HCTOqHHKaMH, OTJIHqaIOIUHMHCH nepeaocaoü CKO

pOCThlO. TIpH 3TOM COCTaBJIHlOmaH CeqeHHH (4) , aCCOUHHpYlOmaHCH c HCTOq

HHKOM c MeHhllleH nepenocaoü CKOrOCThlO, napaMeTpH3YeTCH no ePopMYJIaM 

reopaa aCHMMeTpHtIHOrO ;::J:eJIeHHH / 7/ , a COCTaBJIHlOmâH CeqeHHH (5)., COOT

BeTcTBYlOmaH HCTOqHHKY c ôonsureü CKOpOCThlO - no eP0pMYJIaM MO;::J:HePH

UHpOBaHHOrO MaKCBeJIJI-60JIhUMaHOBCKOro pacupeneneaaa / 2"4~ 
Bonpoc o ePH3HqeCKOH HHTepnpeTaUHH COCTaBJIHlOmeH CeqeHHH ( 5) , 

CBH3aHHOH C 6hICTphIM rOpHqHM HCTOqHHKOM, OCTaeTCH norca ae BnOJIH'e HC

HhIM. HMeeTcH pH;::J: YKa3aHHH (rrepeaocnaa CKOpOCTh OKOJIO 0,02' c, 6JIH3

KHH K HYJIIO õapsep 3ePePeKTHBHoro KYJIOHOBCKoro B3aHMo;::J:eHcTBHH, BhICO

KaH revmeparypa 20 M3B) aa TO, qTO 3TOT HCTOqHHK MO)J(eT 6hITh CBH3aH 

c MHOrOqaCTHqHhIM B3phIBHhIM pacnanor-r (B03MO)J(H0, MYJIhTHePparMeHTa

U;HeH /9/ ). Born.uraa MHO)J(eCTBeHHOCTb 6hICTphIX qaCTHU;, COnpOBO)K,lJ;alO

mHX 06pa30BaHHe <I>TIM /1,29/, TaK)J(e MO)J(eT CJIY)J(HTh YKa3aHHeM na oCY

meCTBJIeHHe MHOrOTeJIhHOro pacnaaa BhICOKOB036Y)K,lleHHOH CHCTeMhI. 

B nOJIh3Y MYJIhTHePparMeHTauHH rOBopHT rarose pOCT <PYHKUHH B036Y)K,lle

HHH ;::J:JIH ePparMeHTOB c Z =5-:-6, HaqHHaH c 3HeprHH nysnca 4He , paaaoii 

npaxrepao 7 r3B. 

Bnepasre Ha6JIlO;::J:aJICH MHHHMYM ePYHKUHH T (E. 4 ) (1) OT 3HeprHH 

nyxxa 4 He npa E 4 _6 r3B, npencxaasraaewsut pH;::J:Ió~ reopaã /3,9,14/ . 

B npe;::J:JIO)J(eHHOH MOA~JiH 3TOT pOCT CBH3hIBaeTCH c 6hICTpbIM HCTOqHHKOM 

ePparMeHTOB. 

ABTOphI 6JIarO;::J:apHhI H.A.CaBHHY aa norreaasre 06CY)K,lJ;eHHH H BHHMa

TeJIhHOe rtpoxreaae PYKonHCH, a TaK)J(e·T.<I>.rpa60BCKoH, A.TI.JIapHQeBOH H 

r.r.Ee3HorHX aa nor-rours B paõore. 
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ABll.eH4HKOB B.B. H np. 
3KcnepHMeHTaJIbHOe H3Y4eHHe MeXaHH3Ma o6pa30BaHHH 
<pparMeHToB npOMe)KYT04HOH MaCChI B penHTHBHCTCIOIX 
p + Au H '\Ie + AU-B3aHMOll.eHCTBHHX 

Pl-87-8721 

H3MepeHbI AH<p<pepeHWiaJIbHble ce4eHHH 06pa30BaHHH rpparraea
TOB nposreacyrosnoã MaCCbI (Z = 5+12) B peaKI..U1HX p + Au ...z + X H 
4He + Au -+Z + X A11H yrrroa 35-:-135 ~ ,UHana30H 3HeprHH ny-nca npOTO- i 

HOB COCTaBnHeT 2,6-:-7,5 f3B, a rry-nca 4He - 1,3-=-13,5 f3B. onpell.ene-I 
HbI nonasre ce4eHHH asrxona <pparMeHToB c Z = 5-:-9 H aI1I1pOKCHMHpOBa
HbI 3aBHCHMOCTblO o. (Z) ~Z <. ,UnH peaKLJ;HH 4:He + Au aaõrnonaerca ! 
MI1HHMYM <PYHKLJ;HH r (E 4 ) npa E ~ 6 f3B. Cé4eHHH I1POaH3JIH3H-!He " pOBaHhI B par-ncax r-ronerra, npezmonar arouie n Ha.1H411e L(BYX I1CT04HHKOB 
<ppar.'.1eHToB c paanoú I1epeHOCHoH CKOpOCTblO. HeMüHOTOHHoe rtoncne
HHe napar-ierpa r CBH3blBaeTCH C COCTaBnHIDU!eH ce4eHHH, o6ycnOBJ1eH
Hm1 pacnanor-i ôsicrpor-o HCT04HHKa epparMeHToB. 

Pa60Ta asmonneaa B Jlaõoparounn BhlCOKI1X 3He.or.uH OliRYl. 
Ilpenpiorr Ü6"belUIHeHHOrO HHCTHTYTa xnepasrx HCCnenOBaHl·u1. ny6Ha 1987 

Ilepeao.n O.C .Baaorpanoaoã 

Avdejchikov V.V. et alo Pl-87-872 
Experimental Study of Intermediate Mass Fragment Formation 
Mechanism in p r.Au and ~e+Au Interactions 

Inclusive differential cross-sections for the formation of intermédia
te mass fragments (Z=5-:-12) at the Iaboratory angles range 35-:-135°in re
actions of p+Au and 4rfe+Au are presented. Proton energy .range was 
2.6-:-7.5 GeV and 4He energy range was 1.3-:-13.5 GeV. Total charge I 
yields for the formation of Z= 5-:- 9 fragments were calculated and appro

ximated by o (Z)~ z:' dependence.Minimum of the function of r (E4 )H e 
was observed in the reaction of 4He+Au at K~ ~ 6 GeV. Cross-sect
ions are analyzed in two-source modeI, where sol1ices differ in their velo
cities. Nonmonotonic behaviour of r parameter is connected with 
part of the cross-section originated from the decay of the fast source. 

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