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06r:u;a.H xapaKTepMCTMKa pa60ThI 

AKTyaJibHOCTh TeMhI. 

PeaKIJ;HH c y11acTHeM T5DKeJihIX HOHOB - e,n;HHCTBeHHbIH crroco6 CHHTe3a cBepx­

T5DKeJibIX ZI,n;ep, B03MO:/KHOCTb cyrn;eCTBOBaHH5I KOTOpbIX o6ycJIOBJieHa o6oJIO-Y:e-Y:­

HbIMH s¢¢eKTaMH. 9KcrrepHM8HTbI, HarrpaBJieHHbie Ha rrpo,n;BH:IKeI-me Brny6h OCT­

poBa CTa6HJibHOCTH CBepXT5I:/K8JibIX 9JieMeHTOB, ,n;aIOT 6oJiblIIOe KOJIH'I8CTBO ,n;aH­

HbIX: cei::reHH5I KaCaHH5I H CJIH5IHH5I HCXO,D;HbIX ZI,n;ep, cei::reHH5I o6pa30BaHH5I OCTaT­

KOB Hcrrapem·rn, ,n;aHHbie ITO MHO:/K8CTB8HHOCTH JierKHX i::raCTHIJ; H raMMa-KBaHTOB, 

xapaKTepHCTHKH OCKOJIKOB ,n;eJieHH5I H KBa3H,IJ;eJieHI15I o6pa30BaBI.lll1XC5I ITOCJie Ka­

caHH5I HOHOB CHCTeM H T. ,n;. "Y:eM 60Jibllle MaCCbI HCXO,D;HbIX HOHOB, TeM M8Hbille 

ce-Y:eHH5I o6pa30BaHH5I HCKOMbIX 9JieMeHTOB, TeM 6oJibille ,D;JIHTeJibHOCTb 9KcrrepH­

MeHTa. CHtt:JKeHHe cei::reHH:fi o6pa3oBaHHZI ocTaTKOB HcrrapeHHZI ,n;eJiaeT aKTyaJib­

HhIM C03,D;aHHe TeopeTH'IeCKHX MO,D;eJie:fi, crroco6HbIX o6'b5ICH5ITb cyrn;eCTByIOrn;He 

9KCrrepHMeHTaJibHbie ,n;aHI-Ibie I1 rrpe,n;cKa3bIBaTb pe3yJibTaTbI ITJiaI-mpyeMbIX 9KCrre­

pHMeHTOB. TeopeTffliecKoe rrpe,n;cKa3aHHe cei::rei-rnil peaKu;Hil crroco6Ho o6neri::rHTb 

BbI6op rrapTHepoB peaKIJ;HH I1 91-Ieprim HX OTHOCHT8JibHOro ,D;BH:IKeHH5I, a TaK:JKe 

rrpe,n;cKa3aTb rrpO,IJ;OJI:/KHT8JibHOCTb 9KCrrepHM8HTa. 

MHoroMepHbie cToxacTH'-IeCKHe Mo,n;eJIH (MCM) rro3BOJIZIIOT pacci::rttTaTb H3-

MepZieMhie xapaKTepHCTHKH rrpou;ecca CJIH5IHH5I-,D;8JI8HH5I Ha BCex CTa,D;H5IX, Ha'IH­

Ha5I c rrpH6JIH:/K8HH5I HaJieTarorn;ero HOHa K ZI,n;py "MHI1l8HH" H 3aKaHi::rHBa5I JIH6o 

,n;eJieHHeM o6pa30BaBIIl8HC5I ITOCJie HX KacaHH5I MOHOCHCT8MbI, JIH6o o6pa3oBaHHeM 

ocTaTKa HcrrapeHHZI. ,LI;nZI cos,n;aHHZI MCM Heo6xo,n;HMO rrpHBJieLJ:eHtte TeopeTHi::re­

CKHX npe,n;cTaBJieHHti: o ZI,n;pe, o BHYTPHZI,n;epHbIX rrpou;eccax H o 5!,IJ;epHoM B3aHMO­

,n;e:ficTBHH. TaKHM o6pa3oM, cpaBHeHHe 9KcrrepHMeHTaJibHhIX ,n;aHI-IbIX c TeopeTH­

i::recKHMH paci::reTaMH II03BOJI5I8T cy,n;HTb 0 COOTBeTCTBHH npHBJieKaeMbIX TeopeTH­

'-I8CKHX npe,n;cTaBJieHHM 0 5I,D;pe ,n;e:fiCTBHT8JibHOCTH. 

PaccMoTpeHHhie peaKn;HH He ZIBJIZIIOTC5I peaKIJ;HZIMH, npHBO,D;5IIll;HMH K CHHTe-

3y CBepXT5I:/K8JibIX 3JI8M8HTOB. 0,n;HaKO HX o6'b5ICH8HI18 5IBJI5IeTC5I Ba:/KHOM 3a,n;a­

i::re:fi. PeaKIJ;HH 16,180 + 2ospb -+ 224,226Th H 48Ca + 2ospb -+ 256No 5IBJI5IIOTC5I 

peaKD;I15IMI1 XOJIO,D;HOro CJIH5IHH5I, OHM rrrnpOKO OCBern;eHbI B 3KCnepHM8HTaJibHbIX 

II TeopeTH'I8CKHX pa6oTax, -Y:TO ,n;enaeT B03MO:IKHbIM cpaBHeHHe pe3yJibTaTOB, TIO­

Jiy-Y:eHHbIX B paMKax pa3pa6oTaHHOM MO,D;8JIH, He TOJibKO c 9KCnepHM8HTaJibHbIMH 
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,n;aHHhIM11, Ho 11 c pe3yJJhTaTaMII ,n;pyr11x TeopeTI:P-IeCKIIX 11CCJie,n;oBaH11fi. PeaKD;IIH 

c y-qacTHeM 5I,[!,ep 100Mo 11 110Pd TaK:/Ke 5IBJ15IIOTC5I o6'beKTOM TeopeTH'-IeCKOro I13Y­

'-I8HI15I. I1HTepec K HHM He YTHXaeT Ha rrpOT51:/KeHHI1 6oJiee tI8M ,[I,Ba,ll,u;aT11 JI8T. 

:UeJihIO ,n;aHHOH pa6oTbI RBJIR8TC51 ycoBeprneHCTBOBaHHe MCM, 06'he,n;11-

HRIOID;efi BCe Tp11 CTa,IJ;l1I1 peaKu;1111 CJI1151HII51-,IJ;eJieHI151 ( rrpou;ecCbl c6J111:/K8Hl15I 11 

CJII151HI15I HCXO,IJ;HbIX 51,IJ;ep, a TaK:/Ke 9BOJIIOD;l1IO o6pa30BaBIII8HC5I B xo,n;e peaKD;I1I1 

CI1CT8Mbl)' rrpe,n;Ha3Ha'-IeHHOH ,IJ;J151 o6'h5ICHeH1151 C8tI8Hl1H KaCaHI15I 11 CJ1I:I51HI:I51 I:ICXO,IJ;­

HblX R,n;ep, cetieHI:Ifi o6pa30BaHII5I OCTaTKOB 11CrrapeHI15I 11 xapaKTepI:ICTI:IK OCKOJ1KOB 

,n;eJJeHHR CHHTe3I:IpyeMbIX 51,n;ep, KOTopoe rro3BOJIHT ytIHThIBaTh 51,n;epHyro 060JJo­

tie'-IHYIO CTPYKTYPY Ha Bcex cTa,IJ;I:IRX pactieTa. 

B 3a,n;aq11 pa6oThI BXO,ll;HT: 

1. YcoBeprneHCTBOBam:re MCM, 011Hcbrna10iu;efi rrpou;ecc rrpI:I6JII:I:/KeHH51 Ha­

JJeTaroiu;ero I:IOHa K 51,D;py "Ml1IIIeHI:I" ( nepBa.H, cmaau.H, paC'tf,ema), yqHTbIBaIOID;8H 

060JJoqeqHy10 CTPYKTYPY ( OC) II rrpocTpaHCTBeHHYIO opHeHTaD;I:IIO cTaJIKHBa10-

iu;11xcR R,n;ep. 

2. I1cCJI8,IJ;OBaHII8 BJII15IHI:I51 oc 11 rrpocTpaHCTBeHHOH OpI18HTaD;HI:I CTaJIK11Ba­

IOiu;I:IXC51 5I,IJ;8p Ha xapaKT8pI:ICTIIKI1 CI1CTeMbl B MOM8HT KacaHI15I I1CXO,IJ;HblX 51,IJ;ep. 

CpaBHeHI:Ie paccq11TaHHbIX xapaKTepI:ICTHK c11cTeMbI B TOqKe KacaH1151 c xapaK­

TepI:ICTHKaMI:I, ITOJIY't.IeHHbIMH B rro,n;xo,n;e, B KOTOpOM ITOTeHu;HaJibHa51 9HeprI15I 

Ka:/K,n;oro 113 CTaJIKI1BaIOID;l1XC5I 51,IJ;ep paccq11TbIBaeTC5I B MO,IJ;8JII1 )KI1,IJ;KOH KaITJII1 

(M:IKK)' a OCH CHMMeTpI111 R,n;ep Jie:/KaT Ha O,IJ;HOfi 11p51MOH ( 5!,IJ;pa OpHeHTHpOBaH­

Hbl "HOC B Hoc"). 

3. PacqeT 9BOJ1IOD;11H MOHOCHCT8Mbl, o6pa3oBaBIII8HC5I ITOCJie KaCaHI151 I1CXO,IJ;­

HblX R,n;ep, I1CITOJib3Y51 B KaqecTBe BXO,IJ;HblX ,n;aHHbie, ITOJ1yqeHHbl8 B p83JJibTaTe 

pacqeTa rrpou;ecca c6JJH:/K8HI151 R,n;ep. BbrncHeHHe BJII151Hl15I xapaKTepHCTI:IK c11cTe­

MbI B TO'IK8 KacaHIIR, IIOJiytieHHbIX Ha rrepBOH CTa,IJ;HII pac'IeTa, I-Ia 9BOJIIOI.I,IIIO MO­

HOCI1CTeMbl. IT poBe,n;eI-me BhI'IHCJIHT8JihHbIX 9KcrrepHMeHTOB ,n;m:r ou;eHKII ce'IeHHfi 

CJII151HI151 IICXO,IJ;HbIX 51,IJ;ep H ce-c:reHIIH o6pa30BaHH51 OCTaTKOB HcrrapeHH51, a TaK­

)K8 HCCJI8,IJ;OBaHH51 xapaKTep11CTI1K OCKOJIKOB ,n;eJieHII51 51,IJ;ep. I13y'IeHIIe BJ1H5IHH5I 

xapaKT8pI1CTHK CHCT8Mbl B TOqKe KaCaHII51 Ha 9BOJIIOD;I1IO MOHOCHCTeMbl. 
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Hayqna5.1: HOBH3Ha: 

1. YcoBepIIIeHCTBOBaHa ¢eHoMeHoJiorrrqecKa5I Mo,n;eJih npou,ecca cJnrnHH51-

,n;eJieHH51, '-ITO nosBOJIHJIO yqecTb OC cTaJIKHBaIOIIJ,HXC51 a,n;ep. KpoMe Toro, yco­

BepIIIeHCTBOBaHHa5I MO,I.I;eJib n03BOJrneT yqeCTb OTKJIOHemie oceH: CHMMeTpHH B3a­

I1MO,n;e:i1CTBYIOIIJ;MX 5.I,I.I;ep OT JIMHHM, coe,n;MH5IIOIIJ,eH MX u,eHTpbI Mace. 

2. MccJie,n;oBaHa ,n;MHaMMKa npou,ecca npM6mr:>KeHM5I HaJieTaIOIIJ,ero MOHa K 

51,I.I;py "MMIIIeHM"' BbI5IBJieHbI OCHOBHbie qepTbI BJII15IHM51 xapaKTepHCTMK CMCTeMbl 

B TO'-!Ke KaCaHM5I Ha 8BOJIIOIJ,I110 MOHOCMCTeMbI. 

3. MccJie,n;oBaHo BJIM5IHHe OC cTaJIKMBaroIIJ,HXC5I 51,n;ep, MX Ha'-IaJibHOH rrpo­

C'rpaHCTBeHHOH opHeHTaIJ,HM J1 ee nocJie,n;yroru;ero I13MeHeHM51 Ha npou,ecc nptt6JIH­

:/KeHI15I HaJieTarow;ero HOHa K a,n;py "MMIIIeHM" I1 Ha xapaKTepMCTMKH CHCTeMhI B 

TOqKe KaCaHM5I. 

4. ITpoBe,n;eHo Mo,n;eJIMposaH11e peaKIJ,MH c yqacTHeM BbIT5IHYTbIX ( 100Mo 11 

110Pd) I1 c¢epHqecKHX (16•180, 48Ca I1 208Pb) B OCHOBHOM COCT05IHMH 5.I,I.I;ep, noJiy­

qeHHbie OIJ,eHKM ceqeHMH KaCaHM5I I1 CJII15IHH5I HCXO,I.I;HbIX a,n;ep, Ce'-IeHHH o6pa30Ba­

HI15I OCTaTKOB MCIIapeHH5I I1 xapaKTepMCTMK OCKOJIKOB ,n;eJieHH5I 5.I,I.I;ep ( MaCCOBbie 

M MaccoBo-sHepreTM"Y:ecKMe pacnpe,n;eJieHH5I) xoporno corJiacyIOTC5I c 8KcnepHMeH-

TaJibHbIMH ,n;aHHhIMH. 

JlH"CJHbIM BKJia,n;. Bee OCHOBHbie pesyJibTaThI ,I.I;MCCepTaIJ,HH noJiyY:eHbI COHC-

KaTeJieM caMOCT05ITeJihHO. 

TeopeTH"C:lecKaH n rrpaKTnqecKa51 3Ha"CJHMOCTb. PaccMoTpeHHhIH no,n;­

xo,n; K aHaJIM3Y rrpou,ecca CJII151HI151-,I.I;eJieHM5I 5.I,I.I;ep MO:/K€T npHMeH5ITbC5I ,I.I;JI5I ofrh5IC­

HeHH51 y:tKe I13BeCTHbIX ,n;aHHbIX 8KCnepMMeHTOB no CI1HT€3Y T51:tKeJihIX I1 CBepXT5I­

:tKeJihIX 8JieMeHTOB H ,I.I;JI51 nJiairnpoBaHM5I HOBhIX 8Kcrrep11MeHTOB. B paMKax MCM 

MO:/KHO paccqMTaTb ceY:eHI15I KaCaHM5I I1 CJII15IHI151 HCXO,IJ;HbIX 51,I.I;ep, ceqeHI15I o6pa-

30Bamrn ocTaTKOB 11crrapeHH5I npH cpe,n;HMX, Ha 10-15 MsB npeBbIIIIaIOIIJ,HX KyJio­

HOBCKMH 6apbep, I1 BbICOKMX 8HeprI151X peaKIJ,HH. 

MeTO,ll;bI HCCJie,n;oBaHHH. I1p11 nocTpoeHHH Mo,n;eJIM ,I.I;JIH sa,n;aHH51 saBMCH­

MOCTM noTeHIJ,MaJihHOH 9HeprHI1 51,n;ep OT MX ,n;e¢opMaIJ,HOHHhIX napaMeTpOB I1C­

nOJih30BaHa MO,I.I;eJih :/KM,I.I;KOM KanJIM c o6oJIOT.:Je1IHbIMI1 nonpaBKaMM, pacc'-rnTaH­

HbIMM no MeTo,n;y CTpynrncKoro. ,Il;JI5I onMcaHH5I ,n;MHaMMT.:JecKoH: 8BOJIIOIJ,HH napa­

MeTpoB ¢opMbI CMCT€Mbl HCnOJih30BaHbI CTOXaCTHT.:JeCKHe MeTO,D;hI, a ,I.I;JI51 pac'-IeTa 
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TpaHCIIOpTHbIX Kos¢qnni;n:eHTOB ,1l,HHaM.ffCieCKllX ypaBHeHHfi (ypaBHeHHfi J1aH.JK.e­

BeHa) llCIIOJib30BaHa M0,1l,eJib JIHHefiHoro OTKJIHKa ll JIOKaJibHOe rapMOHHqecKoe 

rrpH6JIH.IK.eHH e. 

Arrpo6a:u;:nH pa6oTbI. OcHOBHhie pe3yJibTaTbI pa6oThI ,n;oKJia,1l,bIBaJIHCb 11 

o6cy.JK.,1l,aJIHCb Ha HayqHbIX ceMI-IHapax J1a6opaTOpllll TeopeTn:qecKOfi cPH3llKll HM. 

H.H. Boromo6oBa 06'he,1l,HHeHHoro HHCTHTyTa 5I,1l,epHhIX 11ccJie,n;oBaH11fi, Ha Me.JK.­

,n;yHapo,n;HhIX KOH¢epem.i;H5IX "Current Problems in Nuclear Physics and Atomic 

Energy" (Kn:eB, YKpa11Ha, 2008 r., 2010 r.), ".H,n;epHa5I 11 pa,n;11ar.i;110HHa5I ¢11311Ka" 

(AJIMaThI, Ka3axcTaH, 2011 r.), Ha "III Young Scientists Conference" (KneB, 

Y Kpa11Ha, 2011 r.), Ha KoH¢epeHI.i;H5IX MOJI0,1l,bIX yqeHbIX 11 crrer.i;11aJIHCTOB 0 M.HM 

(,IJ;y6Ha, 2010 r., 2011 r., 2012 r.). 

Ily6JIMKa:u;MM. OcHOBHhre pe3yJihTaThI no TeMe ,n;11ccepTar.i;11n H3JIO.JK.eHbI B 

9 rre°l-IaTHbIX ll3,1l,aHI·rnx, B TOM qn:cJie 4 I13,1l,aHbI B .JK.ypHaJiax, peKOMeH,1l,OBaHHbIX 

BAK. 

06'beM M CTPYKTypa pa60Tbl. ,II,uccepTaI.i;H5I COCTOHT 113 BBe,n;eHH5I, Tpex 

r JiaB ll 3aKJIIOLieI-fll5I. ,.QnccepTaI.i;H5I co,n;ep.IK.HT 111 CTpaHHI.i; TeKCTa c 35 pucyHKa­

Mll. Crr11coK JIHTepaTyphr BKmoqaeT 93 1-Ia11MeH0BaH115I. 

Co,n;ep2KaH11e pa6oThI 

Bo BBe,n;eHMM o6ocHOBbrnaeTc5I aKTyaJihHOCTb 11ccJie,n;oBaH11fi, rrpoB0,1l,HMbIX 

B paMKax ,n;aHHOfi pa60TbI, ¢opMyJI11pyeTC5I r.i;eJib, CTaB5ITC5I 3a,n;aqn pa60TbI, ,n;aeT­

C5I KpaTKHfi o63op no TeMe ,n;11ccepTar.i;11n. B qacTHOCTH, rrpuB0,1l,5ITC5I 06r.u;11e rroJio­

.JK.eHH5I 11cxo,n;I-Iofi M CM [ 1], orrnchrna10ni;efi rrpor.i;ecc CJIH5IHH5I-,1l,eJieHH5I T5I.JK.eJibIX 

5I,II,ep, yJiyqrneHHIO KoTopofi rrocB5IIII;eHa ,n;uccepTaI.i;H5I. B 3Tofi MO,II,eJIH npe,n;Jio­

.JK.eH MeT0,1l, IIOCJie,1l,OBaTeJibHOro paCCMOTpeHH5I rrpor.i;eccoB c6JIH.IK.eHH51 51,D;ep, llX 

CJill5IHH51, ll ,n;eJieHH5I o6pa30BaBrnefiC5I MOHOCHCTeMhI. Ilepexo,n; Me.JK.,n;y CTa,1l,H5IMll 

rrpor.i;ecca CJill5IHll51-,1l,eJieHfI51 ocyr.u;ecTBJI5IeTC51 TaKHM o6pa30M, qT06bI OCHOBHbie 

xapaKTepHCTllKll CllCTeMbl ( ee yrJIOBOfi MOMeHT ll IIOTeHr.i;HaJibHa51 ll BHyTpeHH5I5I 

sHepr11H) coxpaH5IJIHCb. Bee TpH cTa,n;uu rrpor.i;ecca CJIH5IHH5I-,1l,eJieHII51 OIIIIChIBaIOT­

C5I ,1l,lll-:IaMHqecKH, rrpHLieM ,1l,Be IIOCJie,n;trne CTa,1l,llll ( CJill5IHHe 5I,1l,ep ll ,n;eJieHHe o6-

pa30BaBrnefic51 MOHOCHCTeMbl) o6'be,1l,HH5IIOTC51 B 0,1l,Hy. 8Ta o6'be,1l,HHeHHa51 CTa,II,ll5I 

TpaKTyeTC51 KaK 3BOJIIOI.J;ll51 MOHOCHCTeMhI OT ¢opMbI, HMe10r.u;efi HyJieByIO rnefiKy, 
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,II,O OCHOBHOro COCT05IHH5I, a 3aTeM Hasa,rr; K ¢opMaM, HM8IOII.J;HM ttyJieByIO IlleitKy, 

BIIJIOTh ,rr;o ,rr;eJieHH5I. KoHeL.JHO, B03MmKHhI 11 ,rr;pyrMe cn;ettapHH rroBe,rr;emrn MO­

ttoc11cTeMhr. HarrpHMep, ,rr;eJieHHe MO)KeT rrpoPI30MTH er.n;e ITO ITYTPI K OCHOBHOMY 

COCT05IH11IO. J11160, HaXO,II;5ICb B OCHOBHOM COCT05IHJiIJiI, CHCTeMa MO)K8T c6pOCHTb 

BCIO H36bITOqHyIO 9HeprHIO B036y)K,I1;8HJiI5I II o6pa30BaTh OCTaTOK JiICITapeHH5I. 

IlepBa.H rJiaBa ITOCB5IIIJ;8Ha H3JIO:/K8HI1IO JiICITOJib3J8MbIX B pa6oTe MO,D;eJib­

HbIX ITpe,rr;cTaBJieHHit o 5!,rr;pe H BHYTPH5I,rr;epHbIX ITpon;eccax. 8TH cBe,rr;eHII5I tteo6xo­

,Il;HMhI KaK ,Il;JI5I OIIHCaHJiI5I ITpon;ecca c6JIJiI)K€Hl15I HCXO,Il;HhIX 5!,D;ep, TaK JiI ,II;JI5I OITJiICa­

HH5I 9BOJIIOIJ;HH MOHOCHCT8MbI. B II. 1.1 OITJiICaHa HCITOJih3yeMa5I ITapaMeTpH3aIJ;l15I 

¢opMbI 5!,D;pa, octtoBaHHa5I Ha oBaJioH,rr;ax KaccHHII [2]. IlpH Mo,n;eJIHpoBaHHII rrpo­

n;ecca ITpH6JI11)KeHH5I ttaJieTaIOr.n;ero llOHa K 5!,IJ;py "MHIIIettH" ¢opMa Ka:JK,rr;oro 113 

5!,D;ep ITapaMeTpHsyeTCII c ITOMOIIJ;bIO o,n;ttoro rrapaMeTpa ,rr;e¢opMaIJ;IIH. TipH OITH­

caHI111 9BOJII-OIJ;Irn MOHOCJiICT€MbI ee ¢opMa 3a,n;aeTCII TpeM5I rrapaMeTpaMH. 

B Hcxo,rr;Hoit M CM [ 1] ,rr;e¢opMan;110HHa5I saBHCHMOCTh rroTeHn;HaJihHOi1 9Hep­

rHH Ka)K,rr;Oro JiI3 CTaJIKHBaIOr.n;HXC5I 5!,D;ep 3a,rr;aBaJiaCb B MO,II;€JIH )KJiI,Il;KOit KaITJIH 

(M:IKK)' HX m-repn;110HHbie JiI cPPHKIJ;HOHHbie T8H30pbl paCC'-IHTbIBaJIHCb MaKpOCKO­

IlH'-I€CKJiI. B IT. 1.2 rrpHBO,Il;5ITC5I ocHOBHhre rroJio:JKeHH5I M:IKK, ITo,rr;po6Ho OITHChI­

BaeTC5I MaKpOCKOill1L.JeCKJiIM MeTO,II; pacL.JeTa IIOTeHn;HaJihHOit 9HeprHJiI 5I,IJ;pa, HHep­

D;l10HHOrO ( MeTo,rr; BepHepa-Y HJiepa 6e3BHxpeBoro Te11ett115I II,n;epttoit :JKH,IJ;KOCTH) 

JiI cPPIIKIJ;l10HHOro ("wall and window" -¢opMyJia) T8H30pOB. 

O,rr;tto 113 rrpoBe,n;eHHhIX HaM11 ycoBepllieHcTBOBatt11it Mo,rr;eJIH CJIH5IHH5I­

,n;eJieH115I KacaeTCII yqeTa OC cTaJIKHBaIOrn;11xcII R,rr;ep. II. 1.3 rrocBIIII.J;eH orrMca­

Hl1IO Ml1KpOCKOITJiiqecKoro, yq11TbIBaIOrn;ero oc, MeTo,n;a pac11eTa ITOTettn;HaJihHOM 

9HeprHl1 R,rr;pa ( MeTo,rr; 060JI011e11ttbIX rrorrpasoK CTpyT11ttcKoro), HHepn;HOHHoro 11 

cPPl1KIJ;l10HHOrO T8H30pOB ( M8TO,II; Jil1H8MHOro OTKJIHKa, JIOKaJibHOe rapMOHl11I8CKOe 

rrp116JI11)Kett11e). 

Ilp11 orrMcaHIIl1 9BOJIIOIJ;HH MOHoc11cTeMhI B HaCTo5Ir.n;eit MCM, KaK H B Hcxo,rr;­

ttoit, IIOTeHn;HaJibHa5I 9HeprH5I 5I,D;pa, ero HHepn;HOHHbIM 11 cPPHKIJ;JiIOHHbIM TeH30pbI 

paccqJiITbIBaIOTC5I MI1KpOCKOITl1qecKH. 

B IT. 1.4 rrpnBe,n;eHbI ¢opMJJihI, rro3BOJI5IIOII.J;He pacc1111TaTb TBep,rr;oTeJibHbrit 

MOMeHT l1Hepn;11H 5I,rr;pa, Heo6xo,rr;11MbIM ,D;JI5I sa,rr;aHl15I ero Bparn;aTeJibHOM 9Hepr1111. 

ITyttKT 1.5 IIOCB5IIIJ;8H H3JIO)K8Hl1IO MeTo,n;a pac11eTa III11p11H IICIIapeHl15I JierKJiIX 1.Ja-
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CTHD; H raMMa-KBaHTOB, KOTOphIH Hy:tKeH ,Il;JI5I y11eTa B03MO:tKHOCTH ,Il;8B036y:tK,n;e­

HH5I MOHOCHCT8MhI, o6pa30BaBIII8HC5I TIOCJie KaCaHI·rn HCXO,Il;HbIX 5I,I1;8p. Bep05ITHOCTb 

HCIIapeHH5I TOH HJIH IIHOH 11aCTHIJ;bl paccq11TbIBa8TC5I Ha Ka:tK,n;OM BpeMeHHOM IIIa­

re OTIHCaHH5I ,Il;llHaMH118CKOH 9BOJIIOD;llll 5I,Il;pa, a ,n;aJiee M8TO,IJ;OM "hit and miss" 

onpe,n;eJI5I8TC5I BhIJI8T8Jia 11acTrru;a HJIII H8T. 

}--z 
y 

r 

Pnc. 1: Bn,n; cncTeMhI Ha rrepBoH: CTa,n;1rn: pac11e-

Ta. <PopMa CI1CT8Mbl OITI1CbIBaeTC5I CJie,n;yIOrn;HMH 

rrapaMeTpaM11: rrapaMeTpaMH ,n;e¢opMau;1111 51,IJ;-

pa "MHIIIeHM" at 11 5.IApa "cHapa,n;a" ap; yrJiaMH 

Bt I1 Bp, OITHChIBaIOrn;MMM OTKJIOHeHHe OCeH CHM­

MeTpHM a,n;ep OT JIHHMM, coe,n;HH5IIOI1I;eH HX u;eH-

TpbI Mace; BeJIH"IHHOH r, 3a,n;aIOrn;eH: paccTO£HHe 

Me)K,n;y u;eHTpaMH Mace a,n;ep. BeJIM"IHHa d xa­

paKTepH3yeT paCCT05IHMe Me)K,n;y 6JIH)KaHIIIHMI1 

T011KaM11 rroBepxHocTeH: a,n;ep. Oc11 CMMMeTpHH 

a,n;ep 11 JIHmrn, coe,n;11mnorn;aa 11x u;eHTpbI Mace, 

Jie)KaT B ITJIOCKOCTH xoz. 

BTopa.a rJiaBa rrocB5IIIl,8Ha Mo,n;eJI11poBamno npou;ecca c6Jirr:tKeH115I 5I,n;ep, 

pac11eTy B8p05ITHOCTH KaCaHH5I HCXO,ll;HhIX 5I,IJ;ep II xapaKTepHCTIIK CHCT8MhI, co­

CT05IIIl,8H H3 ,Il;BYX KOCHYBWHXC5I 5I,IJ;ep. 0cHOBHa5I 3a,n;a11a, pemaeMa5I BO BTOpo:tt 

rJiaBe, 3aKJII011aeTC5I B ycoBepIIIeHCTBOBamrn MCM, rrosBOJI5IIOIIl,8M y11HTbIBaTh 

OC rr oprreHTan;mo cTaJIKHBaIOIIl,HXC5I 5I,n;ep. IIo,n; yqeTOM opHeHTan;HH rroHHMaeTC5I 

rrepexo,n; OT rrpe,n;rroJIO:tK8HH5I 0 TOM, 'ITO OCH CIIMM8TpHH 5I,I1;8p Jie:tKaT Ha O,Il;HOH 

rrp5IMOH, KaK 9TO 6hIJIO B HCXO,Il;HOH MO,IJ;8JIH, K rrpe,n;rrOJIO:tK8HIIIO, qTQ OHM Jie:tK:aT 

B O,Il;HOH ITJIOCKOCTll (CM. IT. 2.1). 

IIyHKT 2.2 rrocB5IIIl,8H orrpe,n;eJieHIIIO KOJIJI8KTIIBHhIX KOOp,IJ;IIHaT CHCT8MhI, co­

CT05IIIl,8H H3 ,IJ;BYX rrpH6JIH:tK:aIOIIl,llXC5I ,n;pyr K ,n;pyry 5I,ll;8p (pnc. 1)' cPOPMYJIH­

pOBKe CTOXaCT:YP:-IeCKHX ypaBH8HHH, Heo6xo,n;HMhIX ,IJ;JI5I OTIHCaHII5I 9BOJIIOIJ;lllI 9THX 

KOJIJI8KTHBHhIX KOOp,ll;HHaT, ll OTIHCaHIIIO K09cPcPHIJ;ll8HTOB (KOHC8pBaTHBHa5I CHJia, 

HHepu;rroHHhIH ll cPPHKIJ;IIOHHhIH T8H30pbl)' BXO,IJ;5IIIl,HX B 9TII ypaBH8Hirn. 
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B Ka'-IeCTBe cToxacn1qecKHx ypaBHeHH:ti: HCTIOJih3YIDTC5I ypaBHeHHzr J1aH:tKe­

BeHa (YJI) [3, 4]: 

q13 

P/3 

/3, rt, v = l. .. N. 

(1) 

3,n;ech TIO TIOBTOpzrrorn;HMC5I HH,IJ;8KCaM v II rt TIO,n;pa3yMeBaeTC5I cyMMHpOBaHHe, q13 

- rrapaMeTphI, OTIHChIBaIOru;He ¢opMy CHCT8MhI, [f3v - cPPHKIJ;HOHHhlH T8H30p, 

OTIHCbIBaIDru;Hit ,IJ;HCCHIIaIJ;HID 9HeprHH B CHCTeMe, µ13v - T€H30p, o6paTHbIH TeH-

30py HHepu;HH m13v, N - '-IHCJIO cTerretteM: cBo6o,n;hI CHCTeMhI. KottcepBaTHBHa5I 

CHJia K f3 = -avfus / 8q13 orrpe,n;enzreTC5I KaK qacTHazr TipOH3BO,D;Ha5I rroTeHu;HaJih­

noM: 9HeprHH CHCT8Mbl TIO TiapaMeTpy ¢opMbI. 

Cnycrn:ti:Ha5I cmrn 1J f3v(v OTIHChmaeT cPJIYKTyau;HH B CHCTeMe. CJiyc.rn:i1Ha5I Be­

JIH'-IHHa (v o6na,n;aeT CJie,n;yroru;HMH CTaTI1CTH'-I€CKHMH CBOHCTBaMH: 

< (v > 0, 

(2) 

AMIIJIHTy,n;a cnyqafiHofi CHJihI 1J f3v CB5l3aHa c ,IJ;HcPcPY3HOHHhIM T8H30poM: D f3v = 
1J13ryflryv, KOTOphIM, B CBOIO oqepe,n;h, y,n;oBJieTBopzreT ypaBH8HHIO 8ti:HIIITe:tina D13v = 
T[f3v, r,n;e T - TeMrrepaTypa, OTipe,n;en5IeMa.H I13 Mo,n;eJIH ¢epM11-ra3a: T = y' aEdis, 

a - rrapaMeTp IIJIOTHOCTH ypoBI-Ieti:, Edis - BHyTpeHH5I5l snepr11zr CHCT8MbI. 

I10Tenu;1mJibHazr 9HeprH5I CHCTeMbI, neo6xo,n;HMa5I ,D;JI5I orrpe,n;eJieHH5I KOHcep­

BaTHBHOti: CI1JihI, BXO,n;zrru;e:ti B y J1, COCTOHT I13 9Heprtt:ti zr,n;epHoro H KYJIOHOBCKO­

ro B3aHMO,D;e:tiCTBI1H, ,n;eti:CTBYIDIIJ;HX Me:IB:,n;y 5I,D;paMH, H3 9HeprHH Bparn;aTeJibHOro 

,IJ;BH:tK8HH5I CHCT8MhI, a TaK:tKe H3 ,n;e¢opMaIJ;HOHHbIX 9HeprHti: Ka:IB:,n;oro H3 5I,IJ;ep. 

ITptt orrttca:HHH ,n;ttcCHTiaIJ;HH sneprHH B CHCTeMe neo6xo,n;HMO yLIHThIBaTh KaK ,n;ttc­

cHrrau;ttro, o6ycJIOBJI€HHYIO B3aHMO,n;e:ti:CTBH8M CTaJIKHBaIOIIJ;HXC5I 5I,IJ;ep ( OHa orrpe­

,n;eJI5IeTC5l B paMKaX MO,II;€JIH IIOBepxHOCTHOro Tp8HH5I) TaK H ,II,HCCHIIaIJ;HIO, o6y­

CJIOBJI8HHYIO B3aHMO,II,8HCTBHeM O,IJ;HOLiaCTW-IHbIX H KOJIJI8KTHBHbIX CTerreneti: CB0-

60,n;oI Ka:IB:,n;oro H3 zr,n;ep B OT,II;8JihHOCTH (CM. rrepByIO rJiaBy). I1Hepu;HOHHbIH T8H30p 

5IBJI5I8TC5I ,II,HaroHaJihHbIM, ero rr-KOMIIOH8HTa rrpe,II,CTaBJI5l8T co6oM: rrpHBe,n;eHHYIO 
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Macey, a OCTaJibHbie KOMIIOHeHTbI COOTBeTCTBYIOT ITHepu,rrrr Ka:IK,n;oro ll3 51,IJ;ep ITO 

OTHOI1I8HITIO K rrx ,n;ecpopMaI.J,ITH rr Bparn;eHrrIO. 

B rr. 2.3 paccLirrTbrnaeTC5I rrpou,ecc c6Jirr:IKeHrr5I 51,IJ;ep rr cpaBHrrBaIOTC51 pe-

3YJihTaThI, IIOJiyLieHHbie c HCIIOJib30BaHrreM MHKpO- rr MaKpOCKOITITLieCKITX 51,IJ;ep­

HbIX ,n;ecpopMau,rroHHhIX stteprrrfi, TeH3opoB rrttepu,:r-m rr cpprrKu,rrrr. BbrncHeHhI ,IJ;Ba 

OCHOBHbIX cpaKTOpa BJIH51HH51 oc CTaJIKITBaIOrn;rrxc51 51,IJ;ep Ha rrpou;ecc pacLieTa: ll3-

MeHeHrre cpopMbI, COOTB8TCTBYIOII.J,efi OCHOBHOMY COCT051HITIO Ka:IK,n;oro ll3 51,IJ;ep, 1:I 

ll3MeHeHrre :IK8CTKOCTIT HX ,n;ecpopMaI.J,ITOHHbIX 9HeprHfi (prrc. 2). 06a cpaKTOpa BJIIT-

51IOT Ha BbICOTY KYJIOHOBCKoro 6apbepa peaKI.J,llll rr Ha 3HaLieHrre ITOTeHu;rraJibHOM 

9Heprn:rr CllCT8MbI B TOqKe KaCaHH51. 

B rr. 2.4 paccMOTpeH Borrpoc o BJIIT51Hrrrr oprreHTau;rrrr cTaJIKrrBaIOrn;rrxc51 51,IJ;ep 

Ha BbICOTY KYJIOHOBCKOrO 6apbepa peaKu;rrrr, Ha Bep051THOCTb ,Il;OCTIT:IK8Hll51 ITMIT 

TOqKrr KaCaHH51 rr Ha xapaKTeprrCTHKH CITCTeMbI B TOLIKe KaCaHIT51. BbrnCHeHO, LITO 

MITHHMaJihHhre 3HaLieHH51 BbICOTbI KYJIOHOBCKoro 6apbepa rr rroTeHu;rraJihHOfi 9Hep­

rHH CITCT8MbI B TOLIKe KacaHIT51 COOTB8TCTBYIOT oprreHTau,rrrr 51,IJ;ep, rrprr KOTOpofi rrx 

ocrr crrMMeTprrrr coBrra,n;aIOT. MeTo,n; yLieTa TYHHeJirrpoBaHrr5I 5I,IJ;ep Liepe3 KYJIOHOB­

CKH:ti 6apbep 06cy.1K:,n;aeTC5I B rr. 2.5. B rr. 2.6 rro,IJ;BO,IJ;5ITC5I rrTorrr BTopoil rJiaBbI. 

B TpeThe:fi rJiaBe attaJirr3rrpyeTC5I 9BOJIIOI.J,ITI.I MOHocrrcTeMhI, o6pa3oBaB­

Illei1:c5I IIOCJie KaCaHH.7.I HCXO,IJ;HbIX 5I,IJ;8p. 3a,n;aLirr, KOTOpbre pelliaIOTC.7.I B 9TOH rJiaBe, 

rrepeLIITCJieHbI B II. 3.1. 

ITyHKT 3.2 rrocB5III.J,eH H3JIO:IKeHHIO MO,IJ;eJirr, n:crroJib3yeMofi ,IJ;JI5I orrrrcaHrr5I 9BO­

JIIOI.J,HIT MOHOCITCT8Mbl. <PopMa MOHOCHCTeMbI, o6pa30BaBIII8HC5I ITOCJie KaCaHIT5I 

,IJ;BYX c6mI3HBillllXC5I Ha ,Il;OCTaTOLIHOe paCCT05IHHe 51,IJ;ep, orrpe,n;eJI518TC5I Tp8M5I rra­

paMeTpaMH ( 0:4, a, 0:1)' COOTBeTCTBYIOILI;llMIT CJie,IJ;yIOrn;rrM KOJIJieKTITBHbIM CTerre­

H.7.IM CB060,IJ;bI: ,IJ;JIITHe MOHOCITCT8MbI, B8JII1LII1H8 Ill8HKI1 H MaCCOBOH aCI1MM8TpI1rr. 

ITapaMeTpbr, 11crroJib3yeMhre ,IJ;JI5I om1caHrr5I cpopMbI MOHOCIICTeMbI, OTJII1LiaIOTC51 

OT Tex, qTo ITCITOJib30BaJIHCb ,IJ;JI5I orrrrcaHIT5I CITCT8MbI, COCT05III.J,efi 113 ,IJ;BYX 51,IJ;ep. 

CooTBeTCTBeHHO, Heo6xo,n;HM rrepexo,n; OT o,n;Horo Ha6opa rrapaMeTpOB K ,n;pyroMy. 

HaqaJibHa5I cpopMa MOHOCHCTeMbr, ee yrJioBofi MOMeHT, rroTeHI.J,IIaJibHa51 n: BHYT­

peHH5I51 9Heprrrrr orrpe,n;eJII.IIOTC51 MeTO,IJ;OM "hit and miss" rr3 pacrrpe,n;eJieHrr:ti, rroJiy­

LieHHbIX Ha rrepBofi cTa,n;1111 pacLieTa (prrc. 3) (CM. rrrr. 3.2. l). B11,n; YJJ, orr11cbrnaIO­

rn;11x 9BOJIIOI.J,HIO KOJIJI8KTHBHbIX KOOp,IJ;HHaT CHCT8MbI H COIIp5I:1KeHHbIX HMIIYJibCOB, 
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Prrc. 2: 3aBHCHMOCTh noTeHI~HaJih­

HOfi 9Heprirn 5!,II.ep 100Mo, 208Pb 

H 180 OT ,II.e¢opMaU,HH c yqeTOM 

(EkfrM + Eshell) (IIITpHXOBaR KpHBa5!) 

H 6e3 yqeTa ( EkfrM) ( c1rnorrrnaR KpH­

BaR) o6oJioqeqHhIX nonpaBoK. YqeT 

oc MO)KeT rrpHBO)J,HTb K H3MeHeHHIO 

¢opMbI 5!,ll.ep B OCHOBHOM COCT05IHHII 

( 100Mo) H K H3MeHeHIIIO )KeCTKOCTH 

IIOTeHirHaJia ( 208Pb II 180). 

o6cy:lli:,z:i;aeTC51 B rm. 3.2.2. I1HTerp11poBaHHe 8THX ypaBHeHHil IT03BOJI518T paccqH­

TaTb ceqeHH.H CJIH.HHH.H HCXO,ll;HbIX 51,z:i;ep, ceqeHH.H o6pa30BaHH51 OCTaTKOB HCrrape­

HH.H, pacrrpe,z:i;eJieHH.H OCKOJIKOB HCTHHHOro ,n;eJieHll51 (KBa3ll,D;eJieHll51) ITO MaccaM ll 

3HeprII51M, ,n;aHHbie 0 MHO:lli:eCTBeHHOCTll ncrryrn;eHHbIX JierKllX qacTHIJ; ll raMMa­

KBaHTOB ( MeTO,ll; rroJiyqeHll51 BCex 3TllX B8JillqllH ll pacrrpe,z:i;eJieHllH o6cy:lli:,z:i;aeTC51 B 

rrrr. 3.2.2). 

IIyHKT 3.3 ITOCB.HII.J;eH MO,D;eJIHpOBaHllIO 3BOJIIOIJ;llll MOHOCllCTeM, rroJiyqeHHbIX 

B peaKIJ;ll51X c yqacTlleM BhIT51HYThIX B OCHOBHOM COCTO.HHHll 51,z:i;ep 100Mo ll 110Pd 

(lOOMo + lOOMo -t 200Po, lOOMo + llOpd -t 210Ra, 110pd + 110pd -t 22ou). 

II pe,n;cTaBJieHhI ,n;Ba BapHaHTa pacqeTa. IIepBbiit ncrroJih3yeT B KaqecTBe BXO,ll;Hhrx 

,z:i;aHHhie, rroJiyqeHHhie B rrpe,z:i;rroJIO)K€HHll 0 TOM, qTo OCH CllMMeTpllll CTaJIKllBaIO­

ID;llXC51 51,z:i;ep Jie:lli:aT Ha O,ll;HOH rrp51MOH (rrrr. 3.3.2), BTOpoit - 0 TOM, qTo OHH Jie:lli:aT 

B o,z:i;tto:H: rrJIOCKOCTll (rrrr. 3.3.3). CpaBHettne rronyqeHHhIX BeJIH-Y:HH ceqeHHit o6pa-

30BaHH51 ocTaTKOB ncrrapem·m O" er Me:lli:,z:i;y co6o:H:, c TeopeTnqecKHMll ou;ettKaMn, 

ITOJIY'-IeHHhIMll B MO,ll;8Jill KOHKypeHIJ;llll KaHaJIOB IlOJIHOro CJIH51Hll51 ll KBa3ll,D;eJie-
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PHc. 3: XapaKTepHCTHKH cHcTe-

Mhl B TOqKe Kacamrn: B peaKJJ;HH 

rnoMo + iooMo -+ 200po (Ec.m. = 

215 MsB): rraHeJIH a H 6 - 3aBHCH-

MOCTH BepORTHOCTH KaCaHH~ I1 nap-

JJ;HaJihHOro ceqeHH~ KaCaHHR OT yr-

JIOBoro MOMeHTa CHCTeMhI; naHeJib 6 

- pacrrpe,n;eJieHHe co6hITHii Kacattmr 

ITO IIOTeHri;HaJihHOH 9HeprHH CHCTe-

Mhl I1 ee yrJIOBOMY MOMeHTY B Toq-

Ke KacaHHR; rraHeJib e - pacrrpe,n,e­

JieHHe co6bITHH KaCaHHR ITO BHyTpeH-

Hefi 9Heprn:H H ee yrJIOBOMY MOMeHTy. 

mm: B CHMMeTpHLIHbIX 51,IJ,epHbIX peaKII.H5IX [5]' H c 9KCrrepnMeHTaJibHblMH ,IJ,aHHbIMll 

[6] (pnc. 4a) IT03BOJI5IeT C,D;eJiaTb CJie,D;yIOrn;He BbIBO,IJ,bI: 1. I1crrOJib3yeMa5I MO,IJ,eJib 

rro3BOJI5I8T orrncbmaTb peaKI..I;I'.IH rrpn cpe,IJ,HHX, Ha 10-15 MaB rrpeBbIIIIaIOrr_i;Hx KyJio­

HOBCKHe 6apbephr B ,IJ,aHHbIX peaKI..I;HZIX, n BbICOKHX aHeprnZix; 2. YLieT op11eHTan.n11 

cTaJIKHBaIOrn;11xc51 ZI,D;ep Ha rropZI,D;OK YJIYLIIIIaeT corJiacne pacc'llnTaHHbIX 3Ha1IeHHit 

CJ' er C 9KCII8pHMeHTaJibHbIMH ,D;aHHbIMH IIpH BbICOKHX 9H8prHZIX peaKII.HH. 

IlyHKT 3.4 ITOCBZIIIJ;eH MO,IJ,8JIHpOBaHHIO peaKII.HH c yLiaCTHeM Ma-

rH'lleCKHX (180) ll ,D;Ba)K,D;bl MarHL£8CKJ.iIX (160, 48Ca H 208Pb) ZI,D;ep 

(16,180 + 208pb--+ 224,226Th H 48Ca + 208pb--+ 256No). 9KcrrepHMeHTaJibHbl8 

,IJ,aHHhre no 9THM peaKI..I;HRM rrpe,D;cTaBJieHbI B pa6oTax [7, 8, 9]. HaMH rroKasaHo, 

LITO B CJiy'l!ae peaKI..I;HH c y'l!aCTJ.iI8M ccpepHLI8CKHX B OCHOBHOM COCTOZIHHH 51,D;ep, 

yLieT OC CTaJIKHBa10rn;rrxc7I ZI,D;ep, cyrn;ecTBeHHO yJiy'l!rnaeT corJiacHe TeopeTH'l!e­

CKHX OI..I;8HOK C81.!8HHH o6pa30BaHH5I OCTaTKOB HCrrapeHHZI c 9KCrrepHM8HTaJ1bHbIMH 

,IJ,aHHbIMH. BBe,D;eHHe )Ke ,D;Byx ,D;OIIOJIHHTeJibHhIX cTerreHeit CBo6o,D;hI, Y1IHTbIBaIO­

III;HX opHeHTaI.J;HIO ZI,D;ep B rrpOCTpaHCTBe, HHKaK He CKa3aJIOCb Ha pesyJJbTaTax 
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pacqeTa (pnc. 46). CpaBHeHne TeopeTnqecKHx pacLieTOB c sKcrrepHMeHTaJibHbIMH 

,n;aHHbIMH 110Ka3bIBaeT, LITO pa3pa6oTaHHa51 MO,Il;8Jib rrpHM8HHMa ,D;JI51 011HCaHH51 

peaKu;nfi rrpn cpe,n;HHX H BhICOKHX SHeprH51X (pnc. 46 n pHc. 5). TaKofi :tKe Bhrno,n; 

6bIJI c,n;eJiaH H B CJiyLiae peaKII;HH c yqacTHeM ,n;ecpopMHpOBaHHbIX B OCHOBHOM 

cocT051HHH 51,n;ep. B n. 3.5 rro,n;B0,1J;51TC51 HTOrH rJiaBbI. 

B 3aKJuoqeH1n1 ccpopMyJIHpoBaHbI pe3yJibTaTbI, BbI,lJ;BHraeMhie Ha 3aiu;nTy, 

rro,n;qepKHBaeTC51 Ba:tKHa51 pOJib oc H OpHeHTaII;HH 51,D;ep ,D;JI51 a,n;eKBaTHOro MO,D;e­

JIHpOBaHH51 rrpou;ecca rrpH6JIH:tK8HH51 HaJieTaIOiu;ero HOHa K 51,D;py "MHIIIeHH" . 

OcHOBHhie 110JI02KeH1n1, BhIHOCIIMhie Ha 3arn;IITy: 

1. IT pe,n;JioMeH MeTo,n; yLieTa o6oJioqeqHoi1: CTPYKTYPbI H opneHTaII;HH cTaJIKH­

BaIOiu;HXC51 51,D;ep B paMKax MHOrOMepHOH CTOXaCTHLI8CKOH MO,D;8JIH. Mo,n;eJib OIIHCbI­

BaeT npou;ecc CJIH51HH51-,D;8JI8HH51 B ,D;Be CTa,D;HH: rrpH6JIH:tK8HHe HaJieTaIOiu;ero HOHa 

K 51,D;py "MHIII8Hll" H IIOCJie,n;yIOiu;a51 8BOJIIOII;ll51 MOHOCHCT8MbI, o6pa30BaBIIl8HC51 

IIOCJie KacaHH51 HCXO,D;HbIX 51,D;ep. Pe3yJibTaTbI, IIOJiyt-IeHHbie Ha rrepBOH CTa)J,HH, HC­

IIOJib3YIOTC51 KaK BXO,lJ;Hbie ,n;aHHbie ,D;JI51 pactieTa SBOJIIOII;HH MOHOCHCT8Mbl. 

2. I1poaHaJIH3HpOBa:I-IO, KaK o6oJioLieqHa51 CTPYKTypa cTaJIKHBaIOiu;HXC51 51,n;ep 

BJIH51eT Ha xapaKTepncTHKH cncTeMbI B MOMeHT KacaHH51. PaccMoTpeHbI peaKu;nn 

c yqaCTHeM ccpepHqecKHX H ,n;ecpopMHpoBaHHbIX 51,D;ep H Bbl5IBJI8HbI oco6eHHOCTH 

BJIH51HH51 o6oJioqeLIHOi1: cTpyKTYPhI 51,n;ep pa3HOH cpopMbI Ha rrpou;ecc HX c6Jin:tKe­

HH51. 

3. l1cCJI8,Il;OBaHO BJIH51HHe HaqaJibHOH opneHTaII;HH BbIT51HYTbIX 51,D;ep Ha rrpo­

u;ecc HX c6JIH)K8HH51. 06'b51CHeHO BJIH51HH8 HaLiaJibHOH OpHeHTaII;HH 51,D;ep Ha xa­

paKTepHCTHKH CHCT8Mbl B TOLIKe KaCaHH51. 

4. l1ccJie,D;OBaHO, KaK xapaKTepHCTHKH CHCT8MbI B TOLIKe KaCaHH51 BJIH51IOT 

Ha SBOJIIOII;HIO MOHOCHCT8Mbl. Pe3yJihTaTbI MO,Il;8JIHpOBaHH51 rrpou;ecca CJ1H51HH51-

)J,8JI8HH51, rroJiy'-IeHHbie c yqeTOM oc Ha rrpOT51:tK8HHH Bcero pac'-IeTa, c y-c-reTOM 

H 6e3 y'-IeTa B03MO:tKHOCTH OTKJIOH8HH51 ocefi CHMMeTpHH CTaJIKHBaIOiu;HXC51 51,D;ep 

OT JIHHHH, C08,Il;HH51IOIII;ei1 HX u;eHTpbI Mace, cpaBHHBaIOTC51 Me:tK,LI,Y co6oi1: ll c 8KC­

rrepHM8HTaJibHbIMH ,n;aHHbIMH. I1oKa3aHo, qTo 6oJiee IIOCJie,n;oBaTeJibHOe OTIHCaHHe 

rrpou;ecca CTOJIKHOBeHH51 B p51,n;e CJIY'-IaeB 3aMeTHO yJiyqmaeT corJiacne TeopeTw-re­

CKHX pe3yJibTaTOB c 8KC11epHM8HTaJibHbIMH ,n;aHHbIMH. 
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PHc. 5: PaccqMTaHHhie HaMH 3aBHCHMO-

CTM IIOJIHbIX ceqeHHH Kacamrn O'touch ( Ec.m.) 

( OTKpbIThie 3Be3,n;OqKM) H o6pa30BaHll.H 

OCTaTKOB HCrrapeHH5I O"er(Ec.m.) (•) OT 

9HeprHH HaJieTaIOIIIero HOHa B c.u;.M. B pe­

aKll,MH 48Ca + 208Pb --+256 No. 9KcrrepM­

MeHTaJihHhie ,II;aHHbie o-er ( Ec.m.) ( o) B35.!Thl 

H3 [ 10]. CTpeJIKa rroKa3hrnaeT rroJIOfKeHne 

KYJIOHOBCKoro 6apbepa. 
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