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BB~EHME 

~O He~aBHerO BpeMeHH 3HeprHH B036y~eHHK ~pa ~0,5 M3B/HYKnOH
Iml 

I	 OueHHBanaCb KaK BeCbMa B~COKaK, H C~TaHCa 3aKOHOMapHYM BOnpOC O B03
MO~OCTH paCCMO~peHHH TaKHX 06~eKTOB KaK KBa3HCTaUHOHapHNX CHCTeM. B 
nOCne~HHe ro~~, nocne C03~aHHH YCKOpHTeHeR TK~enNX HOHOB Ha 3HeprHH 

I~
 

20 ~ 100 M3B/HYKnoH,HeO~~aHHO BSRBMnOCb c~eCTBOBaHHe KBa3HCTaUHO

HapHNX CHcTeM THna COCTaBHoro ~pa c 3HeprHeR B036~eHHK BnnOTb ~o
 

I f3B H 60nee /1-5/. TaKHM 06pa30M, nOKBMnaCb B03MOMMOCTb H3yqaTb

"I' cBoRcTBa	 3THX o6~eKToB, B qaCTHOCTH nnOTHOCTb ypoBHeA F(U), TeMne

I:
 
paTypy T(U) KnH, HHaqe rOBopa, ypaBHeHHe COCTOftHHH (U = f(T» ~pa
 

npH 60nbmHX B036y~eHH8X. BpeMB npOTeKaHHK ~epHNX peaKUHA TeCHO CBH

3aHO /6/ C ~KUKKMH p(U), T(U) H, BepOKTHO, HaH60nee qyBCTBHT8nbHO
 
K H3MeHeHHD B~a ypaBHeHHH COCTOftHHK ~pa Cpe~H BCeX H3MepaeMNX BenH
q~. 

B HaCTO~eA pa60Te B~OnHeH aHanH3 HOBNX 3KCnepHMeHTanbHHX pe
3ynbTaTOB, npO~On~eHa CHCTeMaTHKa ~epHoR TeMnepaTyp~ T(U) B 06naCTb 
3HaqeHKR UfA = I 75 M3B/HyKnOH, c~enaH~ oqeHKM ~HTenbHocTK, ~ep

HHX peaKUHR B 3TOA o6nacTHH o6c~eHa HOBaK B03MO~OCTb onpe~eneHKR 

~HTenbHocTH peaKUHH Ha OCHOBe H3MepeHHK MHO~eCTBeHHOCTH qacTKU, KC
n~eHHNX	 ~o ~eneHHH. 

1". TEMTIEPATYPA Bh!COKOB03BYJmEHHl:iX H.nEP 

CHCTeMaTHKa TeMnepaTyp~ ~ep' B o6nacTH 3HeprHH B036~eHKR U $ 
0,6"A M3B 6NAa nocTpoeHa B /6,77 Ha OCHOBe aHanH3a 3KcnepHMeHTanbHHX 
pe3ynbTaToB no ~HTenbHOCTH peaKUHA H no CneKTpaM HeATpOHOB, Bcny,CKa
eMNX B peaKUHJIX c cf.. -qaCTHU8.MH H Tg~enWH HOHaMH. B pa60TBX /6,81 
06CYJl,It9H sonpoc o nOBe~eHHH TennoeMKOCTH H TeMnepaTyp~ B,D,ep ripa B~CO

.~i:	 

KoR 3HeprHH B036y~eHHK H npe~o~eHa ~KqHg T(U) B~a:I 
I	 TeU) = 2,22 (U/A)I/3 ripa U~UKP' (1) 

ei'hCibi1NHl~il imcrd1JT! 
2W~)tEMI BCC.'J~.llOBa(~aÜ I 
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T(U) = TCUKp) + (U - UKp)/ (3A - 3), npn U> UKp' (2) 

p~e Kp~T~~ecKaa 3~epP~R B036~eHKH 

= 3,3I'A M3B	 (3)UKp 
cooTBeTcTByeT TeMnepaType, np~ KOTOpoA y,Il,eJIbHaa TenJIOeMKOCTb H,lJ,pa ,lJ,o
CTHPaeT KJIaCC~qeCKOpO npeuexa clim= 5,97 KaJI/ r- r-pan, I1pe~cTaBJIReT 

~HT~pec Ha OCHOBe HOB~ 3Kcnep~MeHTaJIbH~ ,Il,aHHh~ paccMoTpeTb nOB8,lJ,e
HH8 MepHo~ TeMnepaTypbl B 06JIaCTH Urv U'KP H CpaBHHTb er-o C npencxasa
HHRM~ MO,lJ,eJI~ ~epM~-pa3a ~ ~OPMYJIaMH (1-3). 

B JI~TepaType ~CnOJIb3yIDTCH pa3H~e BapHaHT~ onpe,lJ,eJIeHKH napaMeTpa 
TeMnepaTYP~ npM OnHCaH~H, Hanp~Mep, 3HepreTHQeCKHX cneKTpoB QaCTH~, 

H 3TO BHOCHT ~06aBO~~R pa36poc B 3HaQeHHR T. IT03TOMY ,lJ,JIR Onpe~eJIeH
HOCTH 6y~eM o6pa6aTblBaTb ,lJ,aHH~e e~HHOo6pa3HO, npe~nOJIapaR nJIOTHOCTb 
yposaeã B BH,lJ,e jJ-(U) = C ons t exp [IJ T-I CU)] H <Po-PMY cnexrpa HeRTpOHOB 
no BaRcKon~, ~JIR KOTOpO~ Cpe~H8B 3HepPHR paBHa<E> = 2T. rrepe~eM Te
nepb R aHaJIH3Y pe3YJIbTaTOB HeCKonbKHX 3KcnepHMeHTOB, OnHCaHH&X ~ JIHTe
paType. 

a) MsMepeHHe cneKTpOB He~TpOHOB B peaK~HH 20Ne + I6~o /1/ npH 
3HepPHax HOHOB 220, 292 H 402 M3B 

B 3KcnepHMeHTe HeATp9H~ pePHcTpHpyDTCR B COBna,n.eHHH C HcnapHT~Ab-
HbIM OCTaTKOM HJlH c OCKOJIKOM ~eJIeHHJI. Onpeneneau NHOllteCTBeHHOCTH K , 

cneKTp~ npe~paBHoBecHoA 3NHCCHH HeATpoHoB, npe~- H nOCT~enHTeJIbHoA
 

3MHCCHH H paBHOBeCHoro HcnYCKaHHR H3 COCTaBHoro ~pa. ~a aManH3a 6y

~eM HCnOJIb30SaTb TOJIbKO paBHOBeCHble KOMfiOHeHTbI cneKTpa, T.K. npe~paB


HOBeCHa& 3MHCCHa npOHCXO~HT npe~e, ~eM SHepPHa B036~eHKR pacnpe~e


JIHTCR Me~ BceNH MyKXOHaMH CHCTeMbI. MHTerpHpOBaHHeM cneKTpa onpe~eJIe


Ma cpe~HU 3HeprHJI H TeMnepaTypa T = O,5<f). 3Ha~eHHJl T OTJIHQaDTCa
 
OT nOJIyqeHHbIX B OpHrHHaJIbHOA pa60Te /17, T.K. aBTopbl ee HCnOJIb3yDT
 
~CBQnHOBCKYD ~PNY cneKTpa, B~CJIaH TewnepaTYPY no ne KyTepy H naH

I'Y /9/npa ,fiJIOTHOCTH ypoBHeft B MO~e.IIH 4JePMH-pB.3a c a lO Al8. B HameM
 
aManH3e HCnOJIb30BaH 6e3Mo)J,eAbHbIA no~o~, nOJIyqeHHble 3HaqeHHH T COOT

BeTCTBYOT cpe~HeR no KaCK~ 3HeprHH B036~eHHa, KOTopaa BHQHCJIeHa 
OT~eJIbHO ~a npe~-, nOCT~eJIHTeJIhHbIX HeRTpOHOB H HeRTpOHOB pacna,n.a CQC
TaBHoro ~pa. rrOJIy~eHHbIe 3Ha~eHKR nOKB.3aH~ B BH,lJ,e TOqeK Ha CHCTeMaTH
xe TCU)	 _(pHc.I). 

6) Y13NepeHHe cnexrpos npOTOHOB Ho(-qaCTHQ B COBna,n.eHHH c OCKOJI
KaMH )J,eJIeHHR npH B3aHMo~e~CTBHH I2C (720 MsB) + 23Zrh 12/ 

CxeMa 3KcnepRMeHTa n03BOJI~eT B~eJIKTb peaKQHD c nOlITH nOJIHoR ne
pe~a~e~ KMTIYJIbCa (TKna COCTaBHOPO ~pa), YCTaHOBHTb ~KT HcnycKaHHR 
3apHlIteHH&X qaCTKQ )J,O )J,eJIeHKR H3 CKJIbHO B036~eHHóR CHCTeMN K H3Me
pHTb MHOllteCTBeHHOCTb, cneKTp H YPJIOBOe pacnpe~eJIeHHe 3apallteHHbIX Qac
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PHC. I.	 CHcTeMaTHKa Te~nepaTypbI (XXK 0,5 <E> ) B 3aBHCHMOCTM OT Y)J,eJIb
HoA TefiJIoBoA 3HepI'MH- B036~eHHH ~pa. TOqKH /o~eHH ~eM 
o6pa6oTKH 3KCnep,HMeHT~bHbIX pe3YJIbTaToB: o _ I, ~ - /, 
O - /3/, • - /47, " _ 15/. CllJIOmHaJI JIHHHJI - pacuee qo !floPMY
JIaM CI-3) /6,7/, -mTpmcoBasI - no ne JWTepy M JIaHry 19/ npx 
Bbl60pe TeMnepaTypbl no <PePMM-I'8.3Y c a =: A/8. 

THQ. OKasanocb, tlTO cneKTp HOCHT aBHO HCnapHTeJIbHbIA xapaxTep, a cpe~
MaR 3HeprMn ~aCTHq HaMHOrO MeMhme, ~eM npH HHKJID3HBHbIX H3MepeHHaX B 

nepeAHe~ no~yc4epe. AManH3 cneKTpoB nOK8.3aH Ha pMC. 2. 3HepreTHtieCKOe 
pacnpeaeaeaae sapmKeHHhDe qaCT~ 3aIIHCblBaJIOCh B B~e: 

W(c) =const (E - K'V ) exp - f/T,	 (4)c 
rne Vc - KY~OHOBCKHfi õapsep nporoxa HJlH oL-tiaCTKQN, K - K03qxjlH~HeHT, 

yqHT~~Hft nOHHEeHHe 3~KTHBHoA BHCOTH 6apbepa 3a CqeT ero npoHH
4aeMOCTH. BenHtiHHa K'V BHÓHpanacb paBHo~ 3HepI'HR, npH KOTOpoA BblXO~c 
aa JIeBOM CKJIOHe cnexepa YMeHbmaJICJI B :2 paaa no cpaBHeHHD c MaKcKM)'l40w. 
DapaMeTp TewnepaTypbl onp~enanca nYTeM ycpe~HeHKR 3HeprHH no cneKTpy 
T = 0, 5 ~E. >- K' Vc). PaCC1IWl'aHHaJi lfx>pMa cneKTpa nOK8.3aHa Ma pRC. :2, 
OHa y~oaneTBOpHTeJIbHO BocnpOH3BO~HT aKCnepHMeHTaJIbHHe pe3Y~hTaTbI. 

IToJIyqeHbI tUlCJIeHHhIe 3HatieMHa napaaerpoa: K = 0,65 H 0,87; T =: 4,1 

H 3,7 MaB ~a npoTOHOS H c(-~aCT~ COOTBeTCTBenno. Cpe~HHA pe3YJIbTaT 
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E~. M3B 
PHC. 2. OnHCaHHe cneKTpoB npo

10 20 30 

Q 

TOHOB (a) H o( -vaceau 
(O) B C.~.H. ~nR peaK
gHH 12C (720 M8B) +8 
232rh npH perHcTpa~HH 

Ici ..... 
cOBn~eHHA c OCKOnKaMH 

ai	 6 m ~eJIeHHJI. ~HR - 3KC
~ nepKMeHT 2, TOQKH _c 

~ 4 paclIeT.
w 

HaCTo~ero aHaHH3a BKJID~eH B~ 2 
cHcTeMaTHKY pHC. I. 

O 
B)	 H3MepeHHe MaCCOBOrO 

~HC~a HCnapHTe!bHOPO5 
6 OCTaTKa B peaXijHH 40 Ar 

(1,08 f3B) + 16~0 /3/ 
4 Onpe~e~eHa cYWMapHaI Mac

ca Bcex Hcn~e~ HCnapHTeAb
HIlBl OCTaTKOM lIaCTK~ fj A. )lJIJI2 
peaK~HI c nO~H nO~HoR nepeAa
lIeA HMIIY~bca BeJIHllHHa t::. A OKa

20 30 40 3~acb paBHoR 63, a 8HeprKl, 
yHeCeHHaR Kaz,nLIM HYKJIOHOM, 

oI '. , , , 

~.M3B 
'MeHbme 12 M3B. Pacner (S8JlaHca 

sHeprHH nOaBO~aeT BHlIHCXHTb TewnepaTypy cneKTpa lIaCTRQ. OAHaKO aRanHa 
aaBHCHT B CKHbHol CTeneHH OT 3~~YBaeMOrO QHcna HYRn0HOB, Hcn~eH
HWX B CBJI3~O" B~e, aanpaaep, B cJlopMe ci -lIaCTH~. 3Ha~eHMSl Te_mepa-" 
Typlli, no~yq:eHHllIe npa BapH~HH 1tOi0lKeCTBeHHOCTH o<.. -~aCTH~ OT 4 AO ?, 

.npHBeAeHIlI Ha pHC. I. HaMepeHHe MHOlKeCTBeHHOCTH ~-lIaCT~ H npOTOHOI 
B COBD~eHHH c HcnapHTenbHHM OCTaTKOM noaBOKeno (SN HCKADlIHTb Heonpe
AexeHHocTb H nonlllHTb TOqHHe aHalleHHR TeMnepaTyplll. 

r)	 M3MepeHHe MHOlKeCTBeHHocT,.ijeRTpOHOB B peaK~HH ~eJIeHKI 
2ÜNe (400 MsB) + 238U 4/ 

npo~onbHHl nepe~aHHIlIA HMnynbc onp~eneH no 8HeprHH OCKonKOB Ae
.IeHM, perHcTpKpyeMblX non yr~aMH, O~HaKHMH K OCH nytma. ,lJ.JUl C061iTHA 
c nO~H nOKHoA nep~alleA KMnYJIbCa MH?lKeCTBeHHOCTb lIH~a HeRTpoHOB ~O
CTHraeT 27. HeATpoH~ yHOCRT OO~bmyD ~OJID 3HeprHH Boa6~eHKR cHCTe~, 

XOT. hKJI~ aapa_eHHux ~aCTH~ TaKlKe, B~HMO, HMeeT MeCTO. Be~HQHHa 

TeMnepaTyplll aaBHCHT OT npe~no~omeHHA o MHOlKeCTBeHHOCTH 3apalKeffii~ ~ac

4 

TH~. Ha B~C. I ~aHHaa pa60Ta npe~CTaBReHa TO~KOR, no~y~eHHoA npH aB
TOpCKOM 747 aManH3e. 

~)	 MsMepeHHe B~o~a nerKHX ~ep B B036y~~eHHoM COCTORHHH npH 
B3aHMO~eAcTBHH ~ep 40Ar (2,4 f3B) + 197Au /5/ 

ôKcnepHMeHT no onpe~eneHH~ Koppe~~HoHHOR ~K~HH nap~ ~erKHX 

~aCTH~, BMeCTe COCTaBnSD~HX ~erKoe ~po THna 8Ba, 5 Li H T.~., n03BO
~ReT onpe~enHTb OTHomeHMe BMXO~OB K~orO.H3 ~ep B OCHOBHOM H B03
6y~eHHNX COCTORHRRX. B CTaTHCTM~eCKOM nO~OAe 3TO OTHomeHHe onpe~e
~ReTcR" C>ORbQMaHOBCKMM q,a,KTOpOM peu) F-leu -L1EL::.::;expi1F!T", T.e. OT
HomeHHeM nnOTHOCTH ypoBHeA OCTaTOqHO~ CHCTeM~ noc~e HcnYCKaMHR ~erKO~ 

ro ~pa B OCHOBHOM H B036y~eHHoM COCTOSHHRX. fjE - 3HeprHR B03c>~e
HKR ~erKoro ~pa. TaKHM 06pa30M, cpaBHHBas H3MepeHHoe OTHomeHHe BNXO
~OB c paCC~MTaHHNM, MOlKHO onpe~enUTb TeMnepaTYPY B036~eHHoR CHCTe
M~, HcnYCTHBmeR ~erKoe ~pO. ~aHH~R cnocoC> ~aeT'y~oaneTBopHTenbHYD 

TOqHOCTb onpe~e~eHHR T npH YC~OBHH H3MepeHHB B~o~a B~COKOB03c>~eH

HblX ypOBHeA fj ~T, a Ta,KlKe npa yti€Te ncnpasox na KYMY~STHBH~R BhlXO~ 

~HKcHpyeMHX ypOBHea. B paC>OT8X aBTopOB /57 3TOT cnoc06 peanH30BaH H 
no~yqeHH 3Ha~eHKR "XHMH~eCKoA" TeMnepaTyp~ B03c>~eHHoft CHCTeMW. OHH 
MorYT OT~H~aTbca OT "KHHeTH~eCKoA" TeMnepaTyp~, no~yqeHHoR no cneKTpaM 
KHHeTH~eCKO~ 8HeprHH ~aCTH~, T.K. B no~e~HeM CJIYtiae He HCKnD~eH 

B~~ CKOBOCTH HaneT~eR qaCTH~~ B CKOpOCTb npOAYKTà peaK~HM. rro~y

qeHHOe B 75/3HaqeHHe T npHBe~eHo Ha pHC. I. rrOCKO~bKY B 3TOM ~y~ae 
OTcyTcTByeT TO~aft ~HKCauKR H3~yq~ero HCTOqHHKa, TO OTMelleHa ~O
BOJIbHO c>onbillaJ! nor-peumocr s 3HeprHH B03c>~"eHl1g CHCTeMIlI•. 

Ha pMC. I, KpoMe To~eK, npe~CTaBn~HX onHcaHHHe 8KcnepHMeHTH, 
~aHa 3aBHCHMOCTb T(U), B~HCJIeHHaa nO"~PMY~aM (1-3). B~HO xopomee 
cooTseTcTBMe pac~eTa H 3KCnepKMeHTa, ~O nO~Taep~aeT 3MnHpMlIecxym 
3aBHCHMoéTb. BMeCTe c TeM onHCWiHe fax Ee ~aHH~ B nHTepaType lI~e 

Bcero ~OCTHraeTC.fl c McnO~b30BaHHeM cxeMN, KOTopaa KOMMeHTHpoaanaCb 
BYW€ (a). Ha pHC. I npHBe~eHH TaKEe BHqHC~eHHllIe no 3TOR cxeMe 3Halle
HHa 0, 5<.E >. OT~HqHe OT pacueea no ~PMYJr8.M (1-3) HeBeJIHKO, liTO li He
y~HBWTenbHO, T.K. 06e Mo~enH nocTpoeH~ Ha O~HOBe OnHCaHKi Tex Ee 3KC
nepHM€HTanbHNX ~aHHhIX. Y~oB~eTBopWT~bHoe COOTBeTCTBHe paCqeTOB no 
~BYM Mo~e~RM He 03HaQaeT, O~HaKO, tiTO OHM ~H3H~eCKH Hepas~Hq~MH. 3a
BliCIDiOCTb B~a U"""" T3 CYJIteCTBeHHO OT~M~aeTCS OT U"-'T2, 8'1'0 CYlIteCTBeH
HO pasHHe ypaBHeHKR COCTOKHRR. Pa3~H~He BHRBn2eTC8 B HaHC>O~bmeR CTe
neHH B nOBeAeHHH y~e~bHoR Ten~oeMKOCTH C ~pa (CM. p~C. 3a). B MO
~e~H ~pMH-ra3a KJIaCCHtieCKHA npe~e.n Ten.noeMKOCTH MoaeT C>HTb ~oCTHr
HYT TO~bKO npH HepeanbHo BNCOKoR 8HeprHH B036~eHRI. A B ~YlIae 

ypaBHeHHI1 COCTOJlHWI U",'r3 npeaea ,D.OCTMraeTCSl npa := 3,31· A M3B,UKp 
T.e. npu YMe peanH30BaHHhIX 8HeprH8X B036YMAeHHK. n03TOMy AeTanbHoe 
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H3MepeHHe <WHKQHH T(U) B 06JIaCTH U= (2..;.6)· A MsB MOEeT ,o,aTb OTBeT 
Ha Bonpoc o TOQHOM BH,lJ,e ypaBHeHRR COCTOHHRR ~pa npH B~COKHX B036Yl!t
;o,eHHHX. ,lJ.pyraJI H3MepHeMaJI BeJIH~HHa - ,o,JIHTeJIbHOCTb'L pacnana B036YM
,o,eHHo~ CHCTeM~ - BeCbMa qyBcTBHTeJIbHa K 3aBHCHMOCTH T{U). Ha pHC. 36 
~H npHMepa nORa3aHN B~HCJIeHH~e B ,o,BYX Mo,o,eJIRX ,o,JIHTeJIhHOCTH HcnycKa
HRR ~acTHQ ~(U). Pac~eT c,o,eJIaH ,o,JIH COCTaBHoro ~pa c MaccoR A = 200 
npH sHeprHH oTpNBa ~aCTHQN B ~ 8,5 MsB. BH,lJ,HO 60JIbrnOe pa3JIHQHe npe,o,
CKasaHHR ~BYX Mo,o,eJIeR, n03TOMY sKcnepHMeHTaJIbHOe onpe,o,eJIeHHe ,lJ,JIMTeJIb
HOCTH ~epHNX peaKQHR TaKMe MOMeT CJIYMMTb "npo6HNM KaMHeM" npM B~ope 

ypaBHeHHH COCTOHHHH BNCOKoBo36~eHHoro ~pa. llOJIyqeHHe TOqeK, npHBe
,o,eHHNX aa pHC. 36, On-HCSHO B CJI€~eM paanene, OTMeTHM, ~o TotmM 
JIeMaT 
poR Mo,o,eJIH. 

6JIHEe K peSYJIbTaTaM paCqeTOB Ha OCHOBe 40pMyJI (1-3), QeM no BTO

I I. ,D,JUrrFJIlHOCTb PACllNJ-A BUCOKOB03BYli\D,EHIlliX B.UEP 

BpeMH EH3HH COCTaBHoro ~pa, o6paJ~erocs B peaKQMHX c He~Tpo
HaMH, npOTOHaMH H ti.. -qaCTHQaMH npa E.* :s 2Q MsB, onpenenaerca c nOMOlltbKl 
MeTo,o,OB ~YKTyaqHR ÔpHKCOHa, peHTreHOBCKoro M3JIyqeHHH K-BaKaHCHR H 
s~e~Ta'TeHeA (KO~ pa60T co,o,epMHTca B CTaTbe /10/). ~g peaK
QHA c THMeJIWMH HOHaMH npHMeHHDTCH ,o,Ba MeTo,o,a 3KcnepMMeHTaJIbHOrO onpe
,o,eJIeHHH ,lJ,JIHTeJIbHOCTH -r : nepsuã, OCHOBa.HHID1 aa cpaBHeHHH BpeMeHH npo
JIeTa pacn~~erocR ~pa c paccToKHHeM SKpaHHpOBaHHH aTOMHOrO nOTeH
QHaJIa B MOHOKpHCTaJIJIHqeCKOA MKWeHH,H BTOpoA, B KOTOpOM ,lJ,JIHTeJIbHOCTb 
pacna.u,a cpaBHHBaeTca c nepHo,o,oM BpaJlteHMB CHCTeMhl. ITepBhlA MeTO,o" HC
nOJIbS~HA S~KT TeHeR, BnepBhle 6NJl npHNeHeH ,lJ,JIH peaKQHA c THMeJINMH 
HOHaMM B pa60Te /11/; BTOpoR, CBH3aHHN' c H3MepeHHeM yrJIOBOrO ~acnpe
,o,eJIeHHA OCKOJIKOB ,o,eJIeHHH, npe,o,noMeH B 12/ H peaJIM30BaH B /13- 5/. 
3,o,ecb npe~araeTCH TpeTHA BapHaHT, OCHOBaHHhlA Ha cpaBHeHHH c AJIHTeJIb
HOCTbD KYJIOHOBCKoro YCKopeHMR qparMeHToB - npo,o,yKToB peaKQHH. Onpe,o,e
JIeHHe BpeMeHM npOTeKaHHH ~epHoA peaKQH~' - unOEHaa 3~a~a,noaTOMY B 
JIHT~paType Hepe,o,KH npoTHBOpeqHBNe BhlBO,o,N H ,o,aMe OMH6oQHNe MHTepnpeTa
QHH SKcnepMMeHTaJIbHNX pe3YJIbTaTOB. UeJIeCoo6pa3HO npOBeCTH nOCJIe,o,OBa
TeJIbHOe paCCMOTpeHHe MMe~MXCB SKCnepHMeHTaJIbHhIX ,o,aHHhIX c QeJIbD BWRB
JIeHHH ,o,OCTOBepHNX BNBO,o,OB. PaCCMOTpHM peaKQMM ,o,eJIeHHR THEeJIhIX CHCTeM, 
H paso6beM Bce HsyqeHHNe peaKQHK Ha rpynnN B nO~Ke OCJIa6JIeHKI CTa
6MJIbHOCTH CHCTeMhl no OTHomeHHD K ,o,eJIeHHD. 

a) PeaKQHH TIDia 12C, 160, 19 f , 20Ne + 150Nd, 181Ta, 'vi, Os 
npH 3HeprHH MOHOB $ 10·A MaB /16-21/ 

B HacTo~ee BpeMH HeT npoTHBOpeqKA no Bonpocy o Ha6JID,o,eHHK/I 6- 18/ . 
c nml~J) ~RTa TeHeA ,o,OJIrOEHB~eA BeTBM ,o,eJIeHHJI (1:' > 10-18 c), 
oTHo~eAC8 K BKJI~ ,o,eJIeHHH nocne HcnyCKaHMR HeATpoHoB. KoJIHqeCTBeH-

U/A ,MaB/HYKI\. PHC. 3. 3aBMCMMOCTb y,o,eJIbHOR 
'TeITJIOeMKOCTH (a) M ~Mo 4 6 12 
TeJIbHOCTM HcnYCKaHMR r 
qaCTMQhl	 (6) OT y,o,eJIbHOA6 

fi 

a

--
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\ 

\, 
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JCl-im
 
TeITJIOB~R SHeprMH Boa6YM

tO1./ o ,o,eHHH anpa. CITJIOlJIHaJI JIH
n, 
L. 

4 
H~ - paCqeT no SMn~pM

lf. L qeCKO~ ~PMYJIe /5'?/npM
~f,' o Bhl60pe 3HeprHH DTphlBa
~ 2 

qaCTMQ B =8,5 H 12,Ú -2 
u MsB, MTpMXOBaJI - no MO

o ,o,eJIH <PepMM-r.a3a c a =A/8 
-19 npH B ~ 8,5 MsB. TotmH10 

nOJIyqeHN nyTeM o6pa6oT-r. C 
KH pe3YJIbTaTOB H3Mepe

-20 HHA /1,2,26, 29,3f11TeMHNe10 

KpYJ!tKH OTHOCHTCH R HCnyc- ' 
-21 KaHHD npOTOHOB, CBeTJINe

10 HeATpOHOB. 

1-0-22	 Hoe OnHCaHHe npoqeccaAo~~aK/of / 
.pa3JIHVHO B pa6oT8X /1 ,I I H 8 • 
BapHaQHs napaweTpoB CTaTHCTHqeC
KMX paCqeTOB ,o,aeT He e,o,HHCTBeH

2 4 6 
HYD B03MOMNOCTb pacnpe,o,eJIHTb

U/A.Ma8/H~ICI\. 
Ha6JIJ),o,aeMNe 3a.u,ePJtaHHhle C06NTMJl 

,o,eJIeHHH no cTyneHKM HCnapHTeJIbHOrO KaCKaAa. He B03HHKaeT npH 3TOi TaK
.e np06JIeM B OnHCaHHM MHOMeCTBeHHOCTH npe;o"o,eJIHTeJIbHhIX HeRTpoHoB 19-21/ 
MBnf2+3. Ms TeHeBhIX 3KcnepHMeHToB JlCHO, o,o,HaKO, VTO HaH60JIbMaa qaCTb 
C06NTHA ,o,eJIeHHH npoacxonar aa BpelUl 1:" < 10-18 c. MeTo,o" OCHOBaHHhlA na 
H3MepeHHH yrJIOBOrO pacnpe,o,eJIeHKR OCKOJIKOB /15/, ,o,aeT HHEHDIl rpaHHQY 
,lJ,JIHTeJIbHOCTH ,o,eJIeHMJI't:'f > nIO-20 c, rne n = 1~5 B 3aBHCHMOCTH OT yrJIO
Boro MOMeHTa ,o,en~erOcg ~pa. BoJIee TOVHO onpe,o,eJIHTb ~HTeJIbHOCTb 6NCT
poro KOMnOHeHTa ,o,eneHHH nOKa HeB03MOMNO. HMeeTca nYTb ,o,eTaJIbHOrO Mo,o,e
JIHpOBaHHH CTaTHCTH~eCKHMH paCqeTaMH, QTO M peaJIH30BaHO OTqaCTH B JIHTe
paType. HeCMOTpH Ha ,o,OCTHrHyTyJ:>, B OCHOBHOM, HCHOCTb ,lJ,JIS SToA rpynnN . 
pe~ cne~eT 3aM8THTD,~TO M8TO~9CKH nOCTaBOBRa aKcn8P~9HTO~I6,I7/ 
B9Ó93yKOPH3H8HH&. Ilpoes:eH aD:8BTpoHHId MeTO,ll. peI'HCT~ xac(~	 THQ H HCnOJIb30BaHa TOHKaH MOHOKpHCTaJIJIHqeCKaH MHmeHb, qTO\OTHOCHTCB K 
,o,OCTOHHCTBaM pa60Thl. BMeCTe c TeM 6asoBoe npe,o,nOJIOMeHHe o TOM, QTO 

~	 peaKQHH ynpyroro pacceHHHa npHWeHKMa ~H nOJIyqeHHH TO~~ napaMeTpOB 
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aTanOHHoro MHHHMyMa, He nO~KpenReHO aprYM~HTaMH H, BepOHTHee BCerO, 

HeCnpaBeÀRHaO. ~CnYCKaHHe BTOpHQH~6jaCTH~ OCKORKaMH ~eReHHH ~ORMHO 

yxy~mHTb KalleCTBO TeHeBOR KapTHA~ ~gOCKO~KOB no cpaBHeHHID c yn

pyropacceHHHMMH HOHaMM, HesaBHCHMO OT Tor~í6BI~/KO HnH MaRO BpeMH pac
nana COCTaBHoro ~Ea. IIOaTOMy pe3yJ1bTaTbI ' ,B03MOlKHO, MeHee 
~OCTOBepHbI, lleM I. 

6)	 PeaK~HH THna 160, I9F, 2~e~/32S + 2~8Pb, 232Th, 238U npH 
aHeprHH J.!OHOB· :5 8·A M~I3 15. 2~-25 

IIo cpaBHeHHID c nepBoA rpynnoA peaKQM~ s~eCb HMeIDTCH HeKoTop~e 

CROlKHQCTl-1 c onHcaHHeM aHl13'O'I'pOnHH OCKORl\O ~ ,I:\eReHHH 1-1 llHCJIa npennena
TeRbHbDC HeATpOHOB., YrROBoe pacnpe~eReHHe ~CKORKOB B 3TOM cxyxae raxse 
CHMMeTpHQHO OTHOCHTeRbHO 900 H He ~MeeT K2iKKX-RH60 oco6eHHOCTeR, no
3TOMy- o~eHKarrf >T ~ CI+5)I0-20 c CHOBa ",pHMeHHMa 115/. AHH30Tpom1H 

. Bp ~2 
B peaxnaax c HOHaMH THna v S ssane r eopar "'lecKoR, tlTO rOBop~T o BJIHSI

HHH CTéVJ.~J.! cnycxa c cenaa K TOlllie gjPbJBa na pacnpeneaeaae npoexuaa CIO 
YI:'ROBoro MOMeHTa na OCb ~e.lJ:eHHSI 12 . ôToi1' qaKT nO,I:\TBeplK,IJ.aeT, c O~HoR 
CTOpOHbJ,~RHTeRbHYID CT~HID cnycKa, ~ c ~pyroR rOBopHT o TOM, llTO B pe
aK~KRX c 60Ree nerKHMH llaCTH~aMH ~po ~oc~HraeT CTaTHCTHlleCKoro paBHO

32SBeCHSI no K B ce~ROBoA TOllKe, a c HoHaMH T~a CTaTHCTHQeCKOe paBHO-

BeCHe YCTaHaBRHBaeTCH Ha nYTH OT pe~na K ]paspbIBY. CornaCHO CTaTHCTH
'leCKHM pacuerax llHCRO npeAAMHTeRbtibIX HeA:"1'pOHOB ~ORlKHO 6bITb r-J 0,5, a 

B 3KCnepHMeHTe nORYlleHO MBr~2+3. STOT ~~T 06õacHaeTcH BKn~OM HeRT
pOHOB, Hcn~eHHbIX B npo~ecce cnYCK~ c ceA~a. B03MO~0 TaK~e B03paCTa
HHe ,I:\ORH HeRTpOHoa, BosHHKa~KX np~ paspu~e meRKH ~Ra B036~eHHNX 

~ep. CHJIbHO BllI'IUf'JTa..Ii eJlopMa paspblt3HoR <fJa:J'ypbl MOllteT YBeRHqHTb BpeMH 
YCKOP~HHH OCKORKOB no cpaBHeHHID c ~pOCTOA: o~eHKoA. H~HO yqHT~BaTb 

TaKlIte HeRTpOHbI, HcnYCKaeMble RerKHM npO~YK~OM HeynpyroA peax~HH npH ~e
ReHHH T.RJP:Moro HJIH CaMHM TJllIteRNM ,lJ,O ,lJ,MeKJ1R. IIepellHCJIeHHble npHtlHHbl 

n
,IJ.8.IlT B03MOltOiOCTb 06UCHHTb Ha6RBJ,IJ.aeMOe 3KaqeHHe MprQ, a speaa ,IteneHHJI 

o~eHHTb COI'RaCHO 'rf > TBP' HenpaBHJIpHO CBK:3bIBaTb 60nbmoe 3HatleHHe M8rQ 
c a.HOMaJIbHO MaJIbl:M BpeMeHeM HcnYCKatiHSl Heftt'!'pOHOB 'ín . KpOMe Toro, tlHC

xenaoe 3HaqeHHe M8re se npOTJ.!BopellH1' oueax .eTf > TBP2~ ae ,IJ.aeT OCHOBaHHA 
ARJI npe,IJ.nonOllteHHR 06 aHOMaJIbHO 6~c1'aOM A~eHKH I. IIpMMeHeHHe MeTO~ 
,D,a TeHel ,D,JUI peaI(~HA 12 C, 2~e + 23 U noJ<a3aJIO BHOBb HaJIMtlHe ,D,ORrO
lttHBYlI{eR BeTBH ,D,eJIeHH.fI ('T: rv lO-I? c ), KOTOpaJ1, BepoST~o, CBJl3aHa c 

,	 ,/241
BIUla.u,OM ,D,MeHIDI npO,IJ.YK'l'OB Heynpyr~ CTOJIltJfOBeHI1Jl • 

B) PeaK~HH THna 20Spb, 238 U ~ 48ri .•• S9y npH 3HeprHH HOHOB 
<B'A M3B 113,147 

B cnyqae, KOI',IJ.a .nnHTeAbHocTb AeJIeHMft ~f MeHbme nepHO,D,a Bp~eHHa,
CHCTeMN, H3MepeHHe cpe)J,Hero yrRa nOBOPOTBL n03BonaeT nORyqHTb tlHcneH-
Hoe 3HátleHHe ~f' ÔTa B03MO~OCTb eKcnep~eHTanbHo peaJIH30BaHa 113,141 

... 

nYTeM Ha6RID,IJ.eHHa aCHMMeTpHK yrRoBoro pacnpe,IJ.eReHHJI OCKORKOB~ Kor.u.a 
Ta~eJIbIR ~parMeHT BNRe~aeT npe~ecTBeHHo Bnepe,IJ., a RerKHft Has~. OT

CD,IJ.a no~eHbI 3HatleHHJI~f= (10 ~ 3)10-21 c ,IJ.RH peaKijjA no,D, ,I:\eACTBHeM 
HOHOB 2 U npa H3MeHeHHH MHlIleHH OT 48rri ,IJ.O 89 y 114 . TaKHe MaJIbIe/26_29! 
3HalleHHJI~tc6RHlItaDT aTH peaKQHH c rRy6oKoHeynPyrHMH CTORKHOBeHHHMH • 

r)	 PeaK~HH I2C, 56 Fe• 86Kr + I66E rr I97Au, 232rh npa 3HeprHH HO

HOB 0,5 -1,0 faB 72,26,291 H pOJIb BpeMeHH YCKopeHHR ~p~rMeHTOB 

CYMMapHaJI ,IJ.nHTenbHOCTb ,IJ.eneHHSl'ItCOCTOHT HS BpeMeHH lItH3HH COCTaB
HoR CHCTeMbI 'L , AJIHTeRbHOCTM nponecca KORReKTHBHoR ,IJ.~<f>oPM~HH x paac 
pbIBHOR ~Hrype'Ld H BpeMeHH YCKopeHHJI OCKORKOS-'t a. IIpH 3HeprHH HOHOB 
2 500 MaB COCTaBHaa CHCTeMa HMeeT'aHeprHD B036y~eHHJI H yrRoBoA MO

MeHT, HCQHCJI8eMHe COTHJlMH MaB H e,IJ.HH~ 1'\ • Ha OCHOBe CTaTHCTHlleCKHX 
o~eHOK Momo YTBeplK,Il,aTb, ll'l'O ,!VIR TaKHX CHCTeM '"Cc< 'rd+'ra . EcRH onpene
nHTb BeRH'lHHbI 'rd H'"Eu paClleTHhIIof nyTeM, TO nOJlBJIJleTCa B03MOllQiOCTb C?~eH

KH ,!VIHTeJIbHOCTH HCnyCKaHHJt llaCTH4 Ha OCHOBe H3MepeHHbIX 3HalleHHA Mbre 
no (lx:>PMYRe 

'T i Mbre'" 'Cf "" 'Td + 'T a . bf>l 
ConocTllsneHHe'Tf H 'I Mpre,ú,M 8JlOCb B JIHTepaType 11,20,23,27,3 I,n 

K Ha OCHOBe CTaTHCTHtleCKOrO paCqeTa rrnonpe,IJ.eJIRJIOCb 3HaqeHHe rtf. Ha

,IJ.extROCTb pacvera~'HTenbHocTH'Tn c HcnOnb30Ba.HHeM MO,IJ.enH 4>ePMM-ra3a 
ae croxs BeJIHKa ,no3ToMy pe3ynbTaT aMaeTCS MO,IJ.eRbHO 3aBH~HM. 

~ecb npe.nnaraeTcR OdepHyTb 3aAaqy H o~eHHTb ,IJ.nHTBRbHOCTb HcnYCKaHHR 

llaCTH~ .nY'l'eM cpaBHeHHa c apeaexea '[(1'+ 'Ta' BenHtlHHbI 'LdH 'TQ HMel>T nopa
,IJ.OK BeJIHqHHbI n·IO-21 c H He OqeHb CKnbHO 3aBHcaT 0'1' MO,lJ,eJIH, noaTOMY 
o~eHKa'Ti no <f>oPMYJIe (5) ,IJ.OCTaTOlUiO HBAellQia npa oT60pe no,Il,XO,IJ.~HX pe
aK~HR. Oc06eHHOC'fH TaxoR MeTO,IJ.HKH COCTOSl.T B cne~ew: a) npHMeHH
MOCTb TORbKO ,IJ.JIR CHCTeM, OTnMll~HXCB cna60R cTa6KnbHOCTbl> K paaBany, 
T.e. npa U ~ 200 M3B H 60RbmOM yrnoBoM YOMeHTe",IOO1i; 6) nORyqeHHe 

nap~HanbHoA ,!VIHTeJIbHOCTH HcnYCKaHMB llaCTH~, a He BpeMeHH lItH3HH CHCTe
MbI. Bnepsue og;eHKa'Tn TaKHM cnocoõoa 6WIa C,IJ.eJIaHa ,!VIS CHCTeMbI 86Kr 
(1,02 faB) + 166E r B pa60Te I?/~ 

BeJIHllHHy~d eCTeCTBeHHO conOCTaBHTb c qaCTOTOR KOJIe6aHHR 40PMbI 
TJllItenOro R,I\,paW-1= n·IO-2I c, r,IJ.e n:: If2. )J.eReHHe nocae B3aHMo,u,eÁcTBIDI 
c 60RbmoR nepe,IJ.alleR MMnynbca MOEMO cpaBHHTb c rJIy60KoHeynp,yrHM CTOJIK
HOBeHHeM, T.K. B odeHX peaK~HSX HweeT MeCTO 3HatlHTeRbHbIft KORAeKTHBI 

f 

J 

'I HbIR HMnYRbC B HaqanbHHA Mowe~. C~eCTBYDT o~eHKH BpeueHH 3BOnl>~HH 

~ ,D,BoAHoA CHCTeMbI (1~5)IO-2Ic 28,2 , KOTopNe MOxtRO HcnOAb30BaTb ,IJ.nS 

Haxo~eHHJI BeJIHllHHH'Td' ,lJ,1UI onpeaeaeasocrx B AaJIbHeAmeu 6YAew CllHTaTb 

•I B.H3KOCTb MepHOf'O BeD{eCTBa, oueaaaaeaaa xa ocaose onaca'td :: TBpI"4. 
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j.HHJi KHHeTHtleCKO~ 3HeprHH OCKOJIKOB, xe Cl1JIbHO YBeJIHtlHBaeT 3HatleHHR 'rd . 
YCKOpeHHe OCKOJIKOB B KYJIOHOBCKOM nOTeH4MaJIe OT HYJIeBO~ CKOpOCTH 

/' 

~O V, =~ Vt (r,n,e 't <I, v - KOHetmaJI CKOpOCTb) npoacxonar aa BpeMJI 

IO-2 3 c 
\., o, - E~/2 1 - ~ L 1 - r ' 

npH CHMMeTpHtmOM ~e~eHHH COCTaBHOrO ~pa (ZC' B~eJIeHHeM nOJIHO~ 

rr: - Z~ A1{2 
t 

[_LJ'f + [n VI + ll" ] I 3	 (6) 

AC) c 

I.' KHHeTHtleCRO~ aHeprHH ~ (B MaB). Cl1JIbHaJI ,D,eqopMaqHJI OCKOJIKOB npH pa3
p~Be YCJIO~ReT 3a,D,aqy. 3a C~eT OTJIH~q nOTeHQHaJIa OT KYJIOrrOBCKOrO H i
,D,HHaMHqeCKKX 3~eKTOB Ko~e6aTeJIbHOrO ~BH~eHHJI Ha60p CKOpOCTH OTHOCH
TeJIbHOrO ,D,BH~eHHR ,D,OJI~eH np0HCXO,D,HTb Me,D,JIeHHee, tleM COrJIaCHO (6). B 

~ , 

,n,aJIbHeRmeM HCnOJIb3yeM npH6JIH~eHHe KYJIOHOBCKoro nOTe,QHaJIa npH BN60pe 
napaMeTpa ~ = 0,50 ~ 0,75 ,D,JIR peaKQHR ,D,eJIeHHR /2,29 , B KOTOpHX HaMe
p'eHa BeJIHtlHHa Mgre , H ~ = 0,9 B.CJIyqae rJIy60KoHeynPyrHX CTOJIKHOBeHkA 
726,29/, ,D,JIR, 'KOTOpbIX BeJIHqHHbI Mpr e orpaaaveau csepxy. TaKoJ! Bbl60p '6 
o6õRcHReTCH oc06eHHOCTHMH KHHeMaTHtleCKOrO aHaJIHaa yrJIoBoR KOppeJIRqHH 
'JI~rKoR qaCTHQbI H ~parMeHTa, Ha OCHOBe KOT~poro onpe,D,eJI~TCJI BeJIHqHH~ 

Mpre . 
PeaYJIbTaTbI, nOJIyqeHHble nyTeM 06pa6oTKH ,D,aHHNX /2,26,29/, npHBe,D,e

Hbl Ha pHC. 36, OHH JIyqme COrJIacYVTCJi co CTaTHCTH~eCKHMH paCtleTaMH npH 
Bbl60pe T'eMIlepaTYPbl no <PoPMyJIBM (1-3), tleM no Mo,n,eJIH <PePMH-raaa. ,l1,nH
TeJIbHOC~b HcnycKaHHR npoToHoB BNfie, qeM HeRTpoHoB. ÔTO cBJlaaHO c 60JIee 
BblCOKHM 3Ha~eHHeM 3~KTHBHoro nopora HcnYCKaHHH npOTOHOB B =Bp + ~VC 
~ 12,5 MaB" ~eM HeATpoHoB Bn~8,5 MaB. qyBcTBHTenbHocTb peaYJIbTaTa K 
BapHaQHH 3HatleHKR B RBJIJieTCH ,D,06aBO~HM nO,D,TBep~eHHeM npaBHJIbHOCTH 
OQeHOK. 

PeaKijHH ,D,eJIeHHR 20Ne (220 7 402 MaB) + 165Ho, 40Ar (316 MsB) + 
141p~ H I2C (192 MaB) + 175Lu, Ma KOTOphDC TaKlIte onpeneneno /1,30/ 
3HaqeHHe M8re' aaHHMaDT npoMemyTo~oe nOJIOllteMHe Me~ rpynnaMH. B STHX 
CJIyqaJDC BKJ1~ 't B'"'Cf' aepoarao, ae MeHbme, lieM '!"d + '"C a' I103Torqc 
oQeHRH~nOnHCaHHHM cnoc060M saTpY,D,HeHbI. ~ecTe c TeM Ma OCHoae yrJIO

,: Boro pacnpeaeaeaaa OCROJIKOB aHSJIOrMt1HO 12,15/MO'KHO o~eMwrbrrf > TB~ 
0,5 7 2,OHO-20 c, a OTCID,D,a c HCnOJIbSOBaHHeM YCJIOBHJl1:'nM8re= 't"f orpa
HHtIM'l'b rrn CHHSY. I10JI)"leHHble TaK~iM oõpaaoa npe,D,eJIbH1JIe 3HaQem.ul 'Ln ,lVISl 
nepe~CJIeHHbIX peaKqHA TaRl!e ,l1,aHh! aa pHC. 36. 

PeaJ)h(HpyH, MOlKHO CKB.3aTb, wo B paeors HB.Me'leHH nyTH nOJIY'leHHa 
CBe,D,eHHft 06 ypaBHeHHH COCTOaHHa ~pa npH BHCOKHX 3HeprHRX Bo~6~eHHR 

H npe,lVIOEeHa MOSas MeTO,l1,HKa onpe,l1,eJIeHHH ~HTeJIbHOCTK HcnyCRaHHR ~ac
THq B ,l1,HatlasOH9 10-21 -: 10-19 c. Ô'l'H npO,D,BneHIDI ,D,OCTHmD.W npa aJiaJIH (II3e peaJIMaOBaHHMX Ha cero,l1,HHmHHR ,l1,eHb 3KcnepMMeHToB. 

ABTOp 6JIaf'0,l1,apeH r.H.~JIepoBY sa npe~o~eHHe paccMoTpeTb HMe~He
CSi JIHTepaTypH!ie ,l1,aHHNe no 3KCnepHMeHTaM xa nY1lRax MOHoa c 3HeprHeR L

:'
(10	 + 60) MsB/HYKJIOH H B.H.nyCTlinbHHKY aa nonesHoe 06c~eHHe. 
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KapaMR~ C.A. P7-87-558 
TeMnepaTypa CneKTpa H AnHTenbHOCTb HCnYCKaHHR 4aCTH~ 

npH 3HeprHH B035Y~AeHHR RApa 50nbwe 1 M3B/HYKnoH 

AHanH3HpY~TcR pe3ynbTaT~ 3Kcnep~MeHToB no Ha5n~AeHH~ B~COKOB035Y~AeH

H~X KBa3HpaBHOBeCH~X RAepH~X CHCTeM ~ peaK4HRX nOA AeHcTBHeM TR~en~x HOHOB 
c 3HeprHeH 10f~0 M3B/HYKnoH. Ha OCHDBe 05pa50TKH AaHH~X no cneKTpy H MHO~ 
meCTBeHHOCTH HeHTpOHOB H 3apR~eHH~X 4aCTH~ onpeAeneH~ 3Ha4eHHR TeMnepaTYP~ 

H 05cY~AeH BHA ypaBHeHHR COCTORHHR RAepHoro Be~ecTBa B 05nacTH 3HeprHH 
B035Y~AeHHR 1+ 5 M3B/HYKnoH. npeAnOmeHa HOBaA B03MomHOCTb o~eHKH AnHTenb
HOCTH HcnYCKaHHR 4aCTH~ B AHana30He 10-m~10-19 c Ha OCHOBe cpaSHeHHR ee 
c BpeMeHeM YCKopeHHR $parMeHTOB KypOHOBCKHM noneM. 

Pa50Ta B~nonHeHa B na50paTopHH RAepH~x peaK4H~ O~RH. 

llpenpHHT 061>~HHeHHOrOIUICTHT)'-ra llAeptthJx Hccnell.oBaHHH.lly6H8 1987 

nepeBOA O.C.BHHQrpaAoBoH 

Karamian S.A. P7-87-558 
Spectrum Temperature and Time Duration of the Partlcle Emission 
at the Excltation Energy of Nucleus Hlgher than 1 MeV/Nucleon 

Experimental observatlon of hlghly exclted quaslequll I~rlum nuclear 
systems formed In reactlons wlth heavy tons In 10 6~ MeV/nucleon energy ran
ge is consldered.The data on spectrum and multlpl Iclty of charged partlcles 
and neutrons are used for nuclear temperature determlnatlon and for 
examination of the nuclear matter state equatlon wlthin the 1+5 MeV/nucleon 
excitation energy region. A new pos~lbll Ity of the time duratlon of about 
10-~ ~10-19$estimatlng is proposed on the basls of comparlson between 
particfe emission duration and Coulomb fleld acceleration time for 
fragments. 

The investigation has been performed at the Laboratory of Nuclear 
Reactions. JINR. 
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