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OEU!AH XAPAIITEPHCTHKA PAEOTl:l 

AKTYaJII>HOCTI, npoOJieMll. B IIOCJie~Hee BpeMR: rronyqaeT paSBllTHe 

OTHOCHTSJII,HO HOBM oOJiaCTI, .H,D;epHOll @'ISHKR - pearuum CTOnKHOBSHIDI 
TmiteJIUX HOHOB C ~aMR IIPll peJlfITRBHCTCKRX llHepr:wrx. Ilpll 8TOM 
OCHOBHUS Ha,n8ll\!lU s~ecI> CBJ'ISHBaIOT C rrpe.nnoJiaraeMott B03MOlKHOCTI,ID 
IlpaMOro RSyqeHIDI MBPHHX CllCTeM B 8KCTpeManI,HUX YCJIOBIDIX - BUCO
KllX TeMIIepaTJp, B03HHKHOB8HIDI KonneKTllBHUX ailqJeKTOB THna y,napHUX 

BOJIH, IlllOHHOro KOMeHCaTa, npORBJISHllJ'l: KBapKOBOll CTPYKTypu MBP 
ll T .,n. 

Bee 8TH ailqJeKTU ,ItOJ!ltHH, IIO-BH.nRMOMY, HallOOJiee RPKO npORBMTJ,
CR B ueHTpaJU,HHX CTOJIK~OBSHIDIX .H,D;ep. BMecTe C TeM, aHamrn IlOK838JI, 
'ITO 00~1,woe 3H8'18Hlle ll RHTepec HM88T llCCJI8,ItOB8Hlle peal{Ulltt nepuqie
pll'!eCKoro CTOJIKHOBSHllR peJIJ'l:TllBllCTCKllX TJIJlteJIUX HOHOB. 3-ro CBJ'I38HO, 
BO-nepBHX, C OTKpUB8I0018ftCR s.nec1, IlpRHUllllllaJII,HOll B03MOlKHOCTbID no
JiyqeHIDI ll Henocpe,ncTBSHHOll perncTpar.um B OucTpo.nencTBYKlllllX CTpll
MepHUX KaMepax 8K30Tll'l8CKllX aTOMHUX JI,Itep (CllJII,HO HefiTpOHO- llJlll 
npOTOHOll30UTO'lHUX, rRIIep.H,D;ep ll T.,n.). Bo-BTOpux, c llHTepecOM K 
nccJie,noBaHRID ocoOe1rnocTefi MexaHHSMa MepHUX peaKIUtli npl?I peJlfITH
BllCTCKliX 8HeprllRX ll B03MOlKHOCTI,ID llCilOJII,30BaHIDI 8TllX peaKIUtli ~ 
IIOJIY'l8HllJ'l: ~OilOJIHllTSJII,HOtt llHqJOPMalUlli O CTpYKTYpe 8TOMHHX JI,Itep. 
lI08TOMY llCCJie,noBaHllR rrepuqiepll'leCKllX peaKUHtt C peMTllBllCTCKllMll 
HOHaMll RBJJ.f.lIDTCJ'l: B8lKHettwett 'laCTI,ID BCSX 8KcnepHMeHT8JII,HUX nporpaMM, 
IIpOBO,ItllMWC (llJlll llJI8H1,lpyeMUX) B @'IsuqecRRX ueHTpax, HMS!OlltllX llJlll 

C03~a.KlllWC YCKOpHTSJill peJIJ'l:TllBUCTCKKX TJIJ!teJJUX·llOHOB. 

OcHOBHM USJII, paOoTU COCTOHT B llCCJI8,ItOB8Hllll 8qxfieKTOB, B03HK
K81WlliX B rrepuqiepK'ISCKllX CTOnKHOBeHKRX peJIRTllBHCTCKllX TmteJJUX 
KOHOB C 8TOMHHMH ~aMR. IlpR 8TOM CT8BllTCR 38,na'la IIp08H8Jill3llpO
B8TI, ocoOeHHOCTll M8X8Hll3MOB B38HMO,IteilcTBllR, OCHOBHUe 38KOHOMepHO
CTll B IIOBe,neHRH IIOJIHUX ce'leliRtt ll HMI!YJII>CHUX pacnpe.neJieHHtt, BJIWI
Hlle CTPYKTYPH CTaJIKHB8KlljllXCR .ff,J:tep. TaK, npH paCCMOTpeHHH eyJIOHOB
CKOro·MexaHH3M8 pac111eITJieHHR peJIRTHBHCTCKRX JI,Itep CTaBllJlaCI, sa,na'la 
HCCJie~OB8TI, 38BHCl1MOCTI, Ce'lellllJ'l: OT 8HeprHR IIY'lKB, cneKTpOB BOS

Oyll\!leHIDI 11 38P.ff.rtOB JI,Itep H ,npyrnx CTPYKTYPHUX qaKTopoB, aHaJIHSa 
BKJia,na IzyJIOHOBCKOro MexaHH3Ma B IIOJIHOe ce'!eHUe ~parMeHTauKH R 
cpaBHeHlle C llMSKlljllMllCR ·aKcrrepHMeHTaJII,HllMl{ ,na.HHllMH, BWICHllTI, 
BOilpoc O BOSMOltHOCTH llCITOJII,30B8HllR IzyJIOHOBCKoro MeX8Hll3Ma B3aHMO
.nettcTBHR peJIRTHBllCTCKRX HOHOB ~ IlOJIY'lSHHR .nonoJIHHT8JII,HOtt llH

qX>pMal.Ulli oO ruc cTpyKTJpe. · 

061,l~!Ji,e:;;~1hll mltTlTfY? I 
_ nzi.cpnU:i. '.i!f:" :ie;,.o?mHntt 
l_EV'i&]iYtOTEKA 



Ilpu a.HaJiuse npon;eccoB nepesa,PJmKH ~ peaKI.UUIX c peJIHTllBRCT
CKRMR TJil!teJIHMR ROlfaMll CTaBWI8Cl, n;e.111, BWICHllTl, BKJ!a'A BO3MOl!tHHX 
MeX8Hll3MOB B llOJIHOe ceqeHne, B qacTHOCTll, llCCJie,ltOB8Tl, OTHOCllTe.111,
HHH BKJIM noMpon;eccoB c po:xr.neHneM ~-uso6ap B ceqeHne nepesapn,n
Kll, IlOilHTaTl>CJI ,lt8Tl, o6'LJICHeHlle Ha6.71:KmaeMHM 8KCIIepmileHT8Jll,lillM 
.l\amrnM, BWICHllTl, po.111, CTPYKTYPH CTaJIKllBaJlllllXCJl Mep. KpoMe Toro, 
CT8BWI8Cl, 3Maqa npoaHaJill3llpOB8Tl, llOMpon;eccH C pol!O(eHlleM CTpaH
HHX 'laCTUU, ,n8.Tl, TeopeTuqeceyJO on;eHey Ce'!eHmt o6pa30B8HllJI ClHCTpHX 
rIDiepn,nep ll paCCMOTpeTb BO3MOlitHOCT1, IlOJIY'leHllJI rimepn,nep B ny'lltaX 
peJIJITllBllCTCKllX llOHOB .nJIJI llX Henocpe,ltCTBeHHoro llCCJie,ltOB8HlUI. 

Hay'llfaJI HOBll3Ha ll npaKTHqeCKaJI µeHHOCTb. B .naHHO:11 ,ltllCCepTa
D;llll BHllOJIHeH TeopeTuqecm 8Ha.1Ill3 PMa 3qxlleKTOB, BO3HllKaJlllllX 
B nepuqiepuqecKUX CTOJIKHOBeHWIX peJIJITllBllCTCKllX TfillteJIUX ROHOB C 
MP8Mll. BnepBue npoBe,lteHO ,neTaJil,HOe llCCJie,ltOBaHlle MexaHll3Ma ey.110-
HOBCKOro pac~enJieHllJI peJif!TllBllCTCKllX Mep: llCCJie)tOBaHa 38BllCHMOCT1, 
ce'!eHllJI OT Ha'laJll,HO:11 3Heprllll, CTPYKTYPH CTaJIKHB8JlllllXCJI Mep, sa
PMa H.Itpa MmueHu u OT aneprmi: Bos6yl!O(eHllJI. HoKasaHo, 'll:To BKJI8.n 
KYJIOIIOBCKOro MeX8Hll3Ma ,l\OBO.111,HO 60.111,wo:!1 ll B PJI.ne c.ny-qaeB ,l\OCTll
raeT BeJIH'll:llHH 30% OT IlOJIHOro ce~eHllJI ~parMeHTanRll. PaCC'llllTaHU 
ce'!eHllJI KYJIOHOBCKOro pac~enJieHrur peJIJITllBllCTCKHX H.l{ep llOHOB yr.11epo
.na 12 C ll KllCJIOpo.na 16 0 B KaHaJie c BHXO,ltOM HYKJIOHa B 3aBllCllMOCTll 
OT Ha'laJil,llO:11 3HeprHll R sapMa MHWeHll. ITOKa3aHo, 'ITO B 3TOM CJIYllae 
OCHOBHO:11 BKJ!a'A B ce'!eH.lle .naeT BO36yl!O(emrn B liOlle rHral!TCKoro 
EI-pe30HaHCa .ll ero paCUM C ucnycKaHHeM HYRJIOHa. IlpoBC,lteHO cpaBHe
Hlle C 3KCllCpHMeHT8Jil,HUMll ,lt8HHUMll. 

BnepBHe llCCJie,ltOBall npon;ecc lcy'JIOHOBCKO:l1 ~parMeHTaD;llll: .llOHOB 
yr.11epo.na Ha Tpll 8Jil,~-'ll:acTHD;H. PaCCMOTpe11a BO3MOJUIOCT1, llCilOJil,30-
BallllJI nepuqiepll'lecKHX npon;eccoB B n;eJIJIX noJIY'llel!WI .nonoJIHllTe.111,Ho:l1 

• ~pMall;llll O CTPYKTYPe BO36yJQteHHUX COCTO.!IHlllt H,Ilep. 
llcc.11e,noBaHH peaKD;llll: H,IlepHol nepesaPMKU. BnepBHe .naH noc.11e

.noooTeJI1,11ID! aHaJIH3 BRJia.na .n.uarpru.lM c oClpasoilaHUeM l:i -asoClap B 
llOJIHOe ce'!eHRe, npoaHa.1Ill3lipoBal!OBJIHSilllle CTPYKTYPH JI,Itep Ha Depo
JITHOCTl, npon;ecca. ,llaHO OCl'LJICHeHUe 8KCnepllMeHTBJil,HHX,lt8HHHX u, B 
'118CTHOCTll, Ha6Jlll,ltaeMoro ~KTa CRJil,HOro llO,ltBBJieHll:Jl B8pOJITHOCTll 
_H,IlepHoii nepesa,PJmKH no cpaBHemm c a.11eMeHTap1WM npon;eccoM NN -
nepe3BPJI.nKll. BnepBue ,naHa on;eHKa ceqeHI!::11 oClpasoBaHil:Jl ClucTpHX 
runepn,nep B nepuqiep.ll'lecKHX npon;eccax; YKSSaHo Ha BO3MOJtHOCTb 
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3KCnepllMeHT8JI1,HOro RCCJie,noBaHllJI rRnepn,nep Ha nyqKaX peJIJITllBllCTCKllX 
llOHOB B JlaClopaTOpllli BHCOKHX aHeprmt Olliill. 

Anpo6aµrur pa60TH. Pesy.111,TaTH ,ltllCCepTaD;llll: ,ltOKJIM!ffiaJiliCl, ll 
oClcyl!O(aJI.llCl, Ha ceMllllapax JlaClopaT_!)Pllli TeopeTll'll:eCKO:11 ~3llKll Ollfill; 
npe,ltCT8BJif!JlliCl, . R ,ltOK.118,ltUBBJIRCl, Ha YIT Mel!O(yHapO,ltHOil rw~epeHD;llll: 
no qiH3RKe BHCOKllX aHeprmt u CTPYKType Jl'AP8 Br. UJOpHXe, !977 r. 
(lllBettn;aprur), Ha BcecoJ03HOM COBe~H.llll no MepHo:11 cneKTpOCKOil.llll 
u CTPYKType MPa Br. A.nMa-ATe, !978 r., Ha IX Mel!O(yHapO,ltHOM 
CllMilO3eyMe no ,ltll.HaMRKe MHOl!teCTBeHHUX npon;eccOB npu BHCOKllX 3Hep
rllRX,r. TaClop, !978 r. (lICCP), Ha Mel\ItY'Hapo.nHo:11 WKO.11e no qiusRKe
TJilKeJIUX llOHOB npu BHCOKRX 3HeprHJIX, r. 3pH'll:e, !979 r. (HTaJIWI). 

IfyCl.1IllKarnu1.. rro pesyJI1,TaTaM .nuccepTan;uu onyCl.11UKOBaHo 1I1ecT1, 
paCloT. 

OCl~eM paClOTH • .l{HccepT8D;llJI COCT9HT ll3 'leTupex r.11aB, 3aKJIV!e
~ n JtBYX npWiol!teHll::11, co.neplli.l!T92 CTpaHllD;H MallllillOilllCHOro TeKCTa, 
!4 pucyHKOB, 3 Ta6JIHD;H u Clll6.1Illorp~ecKmt CilllCOK JillTepaTypu 
ll3 95 Ha3B8HRH •. 

CO,llEPJKAHl1E PAJ30TH 

B nepBO:11 rJiaBe paccMaTpHBaeTCJI MeCTO nepuqiepH'll:eCKRX CTOJIKHO
BeHll:11 peJif!TllB.llCTCKllX llOHOB ope.nu .npyrux npon;eccoB C y-qaCTll8M TSI
XeJlllX llOHOB, 8HaJill3llpyeTCJI po.111, nepuqiepllll:eCKRX npon;eccoB B llCCJie
,ltOBaHllJIX peJIJITllBllCTCK0:11 H.l{epHO:11 qill3llK.ll • .n;aeTCJI KpaTKmt o6sop 
3KCnepnMeHT8JI1,HO:11 CllTYaD;llll, aHaJIH3llpyJOTCJI OCHOBHUe Ha6JIJQAaeMUe 
aqxpeKTll B nepuqiepH'lleCKllX peaKn;rurX, llCCJie,nyeTCJI llH~pMan;IDI, KOTO
PYJO MOJtHO ll3Me'll, ll3 3TllX 3KCnepRMeHTOB. C~pMYJillpOBaHU OCHOBHHe 
Bonpocu, paccMaTpaooeMUe B .nuccepTan;uu, .naeTcJI KpaTKoe ee co.nep
imHne.-

BTOpaJI rJiaBa llOCB~eHa TeopeTll'll:eCKOMY 8Ha.1Ill3Y KYJIOHOBCKOro 
MexaHH3Ma B3allMO,lte:11cTBIDl peJif!TllBllCTCKllX JI.nep. 

B §I.,naeTCJI IlOCTaHOBKa 33.na-qu C YKa38HlleM ~KTOB, B KOTO
pux HattClo.11ee JIPKO npOJIBJIJieTCJI lcy'JIOHOBCKllH MeX8Hll3M B38llMO,ltelcT
BllJI B peaKI.UUIX ~parMeHTBD;llll peJIJITllBllCTCKllX JI.nep • .n:aeTCJI KpaTKOe 
CO,ltepxaHUe BTOpott r~aBU. 
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B §2 npoBO,!U'.!TCR TeopeTll'l8CK08 PJl.CCMOTp8Hli8 l(yJ!OHOBCKOro 
M8X8Hli8Ma qiparMeHTar(llli peJIHTlfBliCTCKlfX H,llep. B paMRaX ,nJIKHHO
BORHOBOro npli0J1IDK8HM IlOJIY'i8HO BHpaxteHne ,nM C8'18HM l(yJ!OHOBCKOrO 
BOSOylK,lteHM H,llep, aH8Jlli8HpyIOTCH OCHOBHl,18 saKOHOMepHOCTli IlOBe.neHM 
ce~eHM: saBRCliMOCTb OT Ha'laRbHOll BHeprlili, CTPYKTYPH H,llep, OT 
3apH)la H,llpa-MHlli8Hli li T.,n. IlOKa3aHO, 'ITO C8'18Hli8 onpe,neJIHeTCR BS
pOHTHOCTbil q>0TonorJ10ll18lillJI B ,naHHOM H,llp8 li 'lliCJ!OM "BKBliBaJ18RTHHX" 

q>OTOHOB. IloKaSaHo, 'ITO B YJ!bTpapeJIRTHBliCTCKOM npe,neJie IlORY'l8H
llli8 BHpa.llt8HM ,nM BepOHTHOCTli l(yJ!OHOBCKOro B080Y.1K,lt8HM nepeXO,nRT 
B xopomo HsBecTeym, RJiaccH'!eceyil <i>OPMYRY BWI1,SiMca-Bafiu3eKKepa. 
PaccMOTpeHa B03Mo.lKHOCTb HCil0Jlb80BaHM RYJ!OHOBCKOro M8xaHli3Ma ,nJIH 
BOSOylK,lteHIDI li liCCJ!e,noBaHIDI BHCOKOJISJKalllliX H,ll8pH1,iX COCTORHHil. 

B §3 liCCJ18,ny'IOTCR BRJI!l,n RYJiciHOBCKOro MexaHR3Ma B peaKUMX 
Tlilla A-(A - I l • Ha .nBYX KOHRpeTHUX rrpliMepax (12c - 11 C + n 
li 16o_.15o+ n ) IlOKa8aHO, 'ITO OCHOBHOll BKJia,n B Ta:KRX npoueccax 

.naeT B080y.1K,Ite1rn:e B ROHS COCTORHllll raraHTCKOro EI-pe30HaHCa C no

CJ18,ny'KllllliM pacna,noM B liHTepecymirut KaHaJI. IlpoBe,neHH pac'!STH ce'!e
Rllil l(yJ!OHOBCKOtt qiparMeHTaURH H,llep B YKa3aHHUX npoueccax B 38BliCli
MOCTli _OT Ha'laJibHOtt 8Heprim, 3apH,lla Mlilll8HM li copTa YCKOpHBM!:lX H,llep. 
Ilpone,neHO cpaBH8Hli8 C 8KCil8pliM8HTMblillMli ,nalIHUMlf. Tliml'!HUe pesyJIJ,

, TaTH npHBe.neHH Ha pHc. IR 2. CpaBHeHHe 'lHCJ18HHHX paC'!BTOB C 8KCII&-:: 
pHMeHTafilHHMli .nllHRHMli IlOKa8aJIO, 'ITO KYJIOHOBCKllll MexaHHSM ,naeT 
cy111eCTB8HHHll BKJI!l,n B perutn.in rpparM8HTat.U1H H B OT,nSfillillX CJIY'iMX 
.nocTKraeT 30% OT-IlOJIHOrO ce'!eHM. 

IlpoaHaJili8HpOBaHO liMilY JlbCHOe pacnpe,neJieHRe BTOPWIHHX rpparMeH
TOB B npoueccax 12c - 11 C + n a 160 - 150 + n • IIoitasaHo, 'ITO 
c.nBllI' B liMilYJibCHOM pacnpe,neJieHlili no Pu OOYCJIOBJISH RaK ri,nepHHM, 
TaK li l(yJ!OHOBCIWM Me:xaHH3MOM B3rul'.MO,nellCTBWI. C pOCTOM OTHOCHT8Jlb
HOro BKJia,na KYJIOHOBCKOro M8:XSHH8Ma D peaKURRX qiparMBHTfilUlli BBJili
qHHa C,nBHra < P11 > na,naeT. 

B §4 HCCJie,nyeTCH npouecc KYJIOHOBCKOro pac111ellJI8HM liOHOB yr
Jiepo.na Ha TpR !lRbcfa-'!acTHUH. Pacc'lHTaHO noJIHoe ceqenHe npouecca 
B SaBliCHMOCTli OT Ha'laJibHOlt 8H8pr11li li SapH,lla H,llpa-Mlilli8HR. IlonasaHo, 
'ITO OCHOBHUe 31lltOHOM8pHOCTH IlOBe,neHHR C8'18llliH TaKHe xe,KaK R .nM 
npo1~ecca A --(A - I ) , a OTHOCHT8Jlblilli1 BKJia,n KYJIOHOBCKoro uexa-
1IH3M8 B IIOJlHOe ce'!eHHe pac111ellJieHM peJIHTliBliCTCKHX Y.OHOB yrJiepo.na 
Ha TpU: aJI:E,qla-'18CTHUH ,noXO,!U'.!T .no IO%. 
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PHc. I. 3aBRCRMocTb ce'!enrui: eyJiononcioll qiparMeHTauRH oT HaqaJibHOll 

BHepnm. KpRBaR I - E0 = 5 I'eB/EYKJI•, KpliBaR 2 - E0 = 2,I I'eB/HyKJJ., 
KpHBM 3 - E0 = I,05 I'aB/HYKJI. 3Kcnepm.i:eHTaJll>Hll8 TO'l:Kli B3RTH HS 

paOOTH! Greiner D.E. et al. Phys,Rev,Lett,, 1975, 35, P• 152. 

208pb _.,. 207pb + n 
I 
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:r 102 

'° :I: 
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>-
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10 30 50 70 Zr 

PHc. 2. 38BliCliMOCTb C8'18HIDI RYJIOHOBCKOll qiparMeHTaURli OT COpTa 

YCKOPfl8MHX H,llep; Eo = 2,I raB/nyKJI. 
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JlpOa.HaJil'.13llpoBaHO aHepreTll'IBCKOO pacrrpe,n:eJieHne BTOPJl'IlWX 
am,~a-'!aCTI~. Pe3yJII,TaTH Bll'tJllCJIBHJ!tt JIOKa3HBalOT, 'ITO JIOBe,IJ;emi:e 
ce'!eHWI dG/dE~ B ocHOBHOM noBTopgeT cooTBeTcTByiomee ce"tJeHne 
~OTOpacmeJIJieHllJI, O.I(HaltO ns-aa 60JII,lllOro 'tJHCJia "aRBllBaJIBHTHBX" 
qJOTOHOB B HHTepBaJie aHepr.lfH Bos6ylK,ll;eHM W-) w + dw (lJ,,,I0-20 MaB), 
ce'tJeHHe eyJIOHOBCKoro pacmeJIJieH.IIIJI B HBCKOJThKO pas rrpeDOCXO.I(HT ce
'I8HH8 qJOTOpacmeJIJieH.lfJI (cM. p,rn. 3) 

.09 

cO 

~ 07 :r . 
\0 
~ 

-l 
,10 

.or.....__..__ _ _.__ _ _.___...,__ _ _._ _ __._ _ _._ _ _. 
2 4 6 2 4 6 

E,:1,M 38 

a) 

Ee(, H.38 

6) 

PHc. 3. ,Un~epeHU.lfaJil,HOe C8'tJ8Hll~OTOpacmeIIJieHHJI t + 
12 c-+ 3ol (a) 

.If KyJioHoBcKoro pacmeIIJieHnJI12c + Pb-+- 3o( rrp.11 aHeprnR E0 = 
= IO raB/HYKJIOH (6). 

Pac'!eTH, BHIIOJIHOHHll8 B 'tJBTBepTOM rraparpai{le, HOCJIT B OCHOB
HOM rrpe,n:cKa8aTOJII,Hll:8 xapaKTep ll YK88HBaDT Ha B08MOlltlIOCT1, aKcrrepn
MBHTaJil,HOro ncCJie,n:oBaHnJI .n:rurnoro rrponecca. 

B § 5 .I(aIOTCJI BHBO.I(H BTOpott rJiaBU. 
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Il TpeTLett rJiaBe llCCJie.nyeTCJI Hall60JI08 xapaKTepmru MOX8Hll8M 
"smepuoro B38llMO.I(8ilCTBM" - pea.KURn rrepeaapJIJUW peJJJITllBllCTCKRX 
TJUteJIBX noHOB B rrepHql8pli'Iecrua: rrponeccax. 

B §2 D paMKaX M8X8HH3M8 MHOrOKpaTHOro CTOJIKHOB8HllJI l10JIY'I8HO 
BHpallteHne .I(JJJl ce'!eHRJI rrepeSaPJI.I(Kll, ~eH Bim CTPYKTYPHHX qB.KTO
pOB, BJll1JiBlJIRX Ha B8JIH'IllHY BepoJITHOCTll rrponecca. ITOKa8aHo, 'ITO 
paC'I8Tll ce'!eHHti qyBCTBllT8Jil,HH K DH6opy IIOB8.I(8Hl1JI BOJIHOBHX @HK
nntt B6JIU8ll JIOBepXHOCTU SI,IU>a, rrpOE8.I(OHll COOTBeTCTBYIIXllHB M8TO.I(U
'I8CKHe pac'tJeTH. 

B §3 DHITOJIHOHH KOHKpeTHHe pacqeTH ce-qemtil smepHoil rrepeaapM
Kn peJ.IJITllBllCTCKHX llOHOB yrJiepo.na n KllCJIOpo.na. HccJie.I(OB8H BKJia.I( B 
ce'!emi:e rrepesapJI.I(KR rro.nrrponeccoB c poE,T.teHReM 6 -.aso6ap. OKasa
Jioc1,, 'ITO DKJI8.I( .nnarpaMM c o6pasoBaHReM 6 -nso6ap rrpR aneprm1 
I,05 raB/eyKJI. COCTaBJ.IJIOT OKOJIO 40% OT IIOJIHoro ceqeHRJI n pacTeT 
c pocTOM naqaJI1,Hoil aHeprnn. IloJIY1Ieuo xopomee corJiac.ae peaymTaTOB 
paC'IOTOB C 8KCl18pllM8HTaJI1,HUMll .I(8HHHMR .I(JJJl pasHoro copTa KOH8'IHllX 
(pparMeHTOB R rrpR .I(BYX Ha'tJaJil,HllX aueprRJIX. PesyJil>T8Tll cpaBH8HllJI 
C 3KCrrepRMeHTOM ,naHH B T86Jii.me. HCCR8.I(OB8H aqxpeKT CliJil,HOro IlO.I(aB
JIOHllJI BOpOJITHOCTll JI.I(OpHott rrepesapJI.I(Kll no cpaBHOHRID C 3JIOMeHT8pHHM 
rrponeccoM NN -rrepeaapMKR. IloKasano, 'ITO aTo ocJia6JieHHe cDJisauo 
co CTPYKTYpOil CT0.JIKllBaKll!RXCJI JI.I(ep (rrpnnunrr IlayJin, o6oJioqe'tJHH8 
aqxpeKTH n .np. ) • 

Ta6JIHna 

Az Az E0 ,raB/eyM. 5Teop.,M6H 68KCII. ,M6H 
p F 

12N 2,I 0,095 0,00,±0,0I 

12c 
I,05 0,075 0,05,±0,05 

128 
2,I O,I3 O,I,±0,0I 

I,05 O,I O,I,±0,0I 

160 16N 2,I O,II O,I3.;t0,02 

B qeTBepTo:8 rJiaBe paCCMaTpnBaeTCJI BOSMOltHOCTl, o6pa80BaHRJI 
6ucTpux rnrrepJJ,Itep B peaKI.~ rrepH(pepnqecruix cToJIKHoBeHHti peJIHTll
BHCTCKHX Tfil!'.OJIHX llOlIOD C SI,Iij)aMlI, 
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B §I 'AaH xpaTKitlt o6aop sxcnepm.;eHTaJILHmc 'AaHHHX B ~Wiep
JI,IJ;epHott iplla11xe n cqiopMyJmpoBaHa nocTaHOBKa a~a•m. 

B §2 Ha.ocHOBe MSTO'Aa, pa3Bl1Toro B Tp8Tl>ett rJraBe,npoaHa.JJl13H
pOB8HO o6pa3OB8Hl1e peJIJITHBllCTCIWX r11nepJI,IJ;ep. IlpOB8'A8H KOHitpeTHHii 
pactteT cetteHIDI pe~Hl1 12 C + 12c ~ 1~ B B 38Bl1Cl1MOCTH OT Ha'l8JII,HOii 

8Heprmi H TWIOB rrepe:XO'AOB HYKJIOHa B JI,IJ;pe 12 C B A -rnrrepoH B M
pe 1~s • IlOKa3aHO, 'ITO BepORTHOCTI, o6pa3OBaHHR 6HCTpux rHnepJI,IJ;ep 
6UCTpO paCTST C pOCTOM Ha'laJILHOH 8Heprlrlli OT Ea= 2 raB/eyKJIOH 'AO 

Ea= 5 raB/eyKJIOH; Ilpl1 'AaJILHeiimeM YB8JIH'l8Hmi Ha'laJILHOii 8HeprHl1 
CKOpOCTL pocTa cetteHHtt yMeHLmaeTCR (CM. p11c. 4). PactteT IlOKa38JI, 

'ITO npl1 8Heprlil1 Ea ~5 rsB/eyKJI. cetteHIDI 'AOCTaTO'lHO BeJllUW 'AJ!Jl 
axcnepHMeHTaJILHOro ITOJIY'l8HIDI l1 l1CCJI8'AOBaHWI rHIIepJI,IJ;ep. 

B §3 'Aall'l'CR OCHOBHUe BllBO'AU 'l8TBepTOii.rJraBU. 

100 

L. 

:x: 101 
\0 
:c: 
:I: 

'o L. 

,□-2 

100 

12c + 12c_ 128 
/I 

.Qy6Ha 

L. ,al 

Ea, r3B/HyKnOH 

L. 

PHc. 4. CetteHRe o6pasoBaHM 6ucTpwc rRnepJI,IJ;ep B npon;ecce 
12 C + 12c - 1~B B 8aBl1Cl1MOCTli OT Ha'laJILHOtt 8Hepru. CTpeJIKR 

COOTBSTCTBYDT MaRCHMaJll,HO BOSMOXHUM SHa.'leHWIM 8HeprRR ny'lROB 
peJIJITHBRCTCKWC RO HOB B EepRJIR ( ClllA) R B .Itr6He ( OIDill) • 

B SaKJime:mm npl1B8'A8Hll OCHOBHile pesyJII,TaTU 'AffCCepTa,uHH, 
ROT.opue IlP8'ACT8BJIJIDTCR _ K 3aJ!lliT8: 

I. IlpoBe~eHO 'A8TaJILHO8 RCCJIS'AOBaHRe M8XB.Hl18Ma KyJIOHOBCKoro 
BO86y21r,1teH11R peJIJITHBRCTCKHX JI,IJ;ep. IlOJIY'l8HO BllpalteHHe ;rr,.JIH noJIHoro 
cetteHIDI BO36Y21r,JteHHR, noxasaHo, 'ITO B 'AJIHHHOBOJIHOBOM npl16JIWK8Hl1l1 
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8TO C8'l6Hl16 onpe~eJIJieTCR B6PORTHOCTI,ID <pOTOITOrJiomeHHR B ~aHHOM 
R,[(pe Il 'll1CJIOM 11 8RBHBaJI6HTH11X" <pOTOHOB B l1HT8pBaJI8 8Heprnfi BO3CJYJK-
~6HHR w, w + dw . 

2. IloRa3aHo, 'ITO B8pORTHOCTL RYJIOHOBCRoro BO8CJ~8HHR CHJILHO 
pacTeT C POCTOM Ha<raJILHOH aneprHH, yB8JIIl'l8HH8M 3apR~a R~paMHrue
Hil H Maccu YCROpR6MllX M8P H 3aBilCilT OT 8Heprllll BO36~8Hl1R 
( Cil8RTP "8RBl1BaJI8HTlillX" qlOTOHOB rr~aeT C pOCTOM W ) , 

3. IlpoaHaJil13IlPOBaH BRJI~ eyJIOHOBCRoro MexaHH3Ma B pea.RUHH 
pacmeITJiemm peJIJITHBHCTCRHX HOHOB B npon:eccax THna A-+ A - i l1 

12C-+ 3o{. IlORa3aHO, 'ITO B rrepBOM CJIY'la8 OCHOBHOH BKJI~ B C8tJ8-
Hl18 ~aeT B036yl!UJ;8Hl18 B l1OH8 COCTORHHii rnraHTCRoro EI-pe30HaHca 
C IIOCJI8.QyJOmHM ero pacrr~OM B ROH8'IH11H cpparM8HT, a BO BTOpOM -

BO36~8Hl1R C rrepexo~aMH pa3JIIl'lHOH MYJILTl1IlOJILHOCTl1. HcCJie~oBaHO 
l1MIIYJILCHO8 l1 anepr8Tl1tJ8CRO8 pacrrpe~8JI8Hl18 BTOpl1tJH11X qiparM8HTOB, 
IloRasauo, 'ITO RYJIOHOBCRHH M8XaHH3M ~aeT cymecTB8HHHH BKJI~ B ITOJI
HO8 C8tJ8Hl18 cpparM8HTan;nn l1 B H8ROTOpHX CJIY'IMX ~OCTHraeT B8JIH
'lllHH 3O~ OT IIOJIHoro C8tJ6HHR. 

4. HcCJie~oBaH M8XaHl13M rrepesapRiRH peJIJITHBHCTCRHX HOHOB B 
rrepncpepttttecmix rrpon:eccax. AHaJI11s11pyeTcR BKJI~ pasJil1ttHHX ~narpaMM 
B IIOJIHO8 C8tJ8Hl18. IloRasauo, 'ITO OTHOCHT8JII,H11~ BKJI~ ,[(l1arpaMM 
c o6pasoBaHneM tJ. -nso6ap rrp11 HattaJILHoii sHeprn11 I,O5 raB/nyKJioH 

COCTaBJIJI8T OROJIO 40t l1 paCT6T C POCTOM HattaJILHOH 8Heprlll1. naHO 
OCJ'bJICH8Hl18 acp<peRTa OCJiadJI8Hl1R B_epORTHOCTil M8PHOH rrepesapR~Rn, 

no cpaBH6HHID C rrepesapR~ROH B 8JI8M6HTapHOM HYKJIOH-HYKJIOHHOM B3all
MO~eficTBl1:1 J,I IIORa3aHO, 'ITO 8TOT 8cp<p8RT o6yCJIOBJI8H BJIJ,lRHil6M CTpyR
TYPHHX <paRTOPOB CTaJIRJ,!BaJOOUlXCR M8P, IlOJIY'l8HO•XOPOill88 cor;racne C 
8RCII8pHM8HTOM, 

5. PacCMOTpeHa BO3MOJKHOCTI, l1CIIOJIL3OBaHHR rrepttcpepHtt8CRHX 

npon:eccoB ,JVJJI 8RCTI8pl1M8HTaJII,HOro TIOJIY'l8HHR l1 HCCJIS~OBaHHR rttnep
M8P, IlOJIY'l8HO BHPaJK8Hl18 ;rr,.JIH C8tJ8Hl1R odpaaOBaHHR CJHCTPHX r11rrep
R~ep, IlCCJI8~OBaHa 'lyBCTBl1T8JILHOCTL pactteTOB R BHdopy BOJIHOBHX 

<pyHRIJ;l1~, TIORa3aHa n:eJiecoodpaSHOCTL l1CTIOJ!b3OBaHl1R ;rr,.JIH rl1TI8.Pff.IJ:8P 
BOJIHOBHX <pyHRIJ;HH TIOT8HituaJia CaRCOHa-By~ca. PacctJHTaHH C8tJ8Hl1R B 
3aBlICl1MOCTl1 OT HatJaJII,HOH :rnepr1111 .II TIORa3aHO, 'ITO 8RCTI6pl1M8HTH 
TIO o6pa3OBaHUID l1 l1CCJI8~OBaHHID CBO:itCTB rl1TI8.Pff.IJ:8P MoryT dHTI, HattaTH 
yJK8 ceii'lac Ha HMeromnxCR IIY'IRax peJIJITHBHCTCRHX HOHOB B ]adopaTOPl1l1 
BHCORHX aueprtt:it OllilM. 
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