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noRBnCHHe H08~X 3KCnepHMeHT3nbH~X A3HH~X npH HCCneA083HHH 

RACPH~X pcaK~H~ C Y43CTHeM TRmen~x HOH08 CTHMYnHpOaano C03A3HHe 

H p338HfHC pa3nH4H~X MOAene~, OX83T~Ba~~HX Te HnH HH~e CTOpOH~ 

R8nCHHH H OnHpa~~HXCR H3 npeAnOnomeHHe 0 cy~eCTBOB3HHH pa3nH4-

H~X MCXJHH3MOB npoTeKaHHR RAepHOrO npo~eCCa. 0nHC3HHe 8Cero R8-

nCHHR B ~CnOM Tpe6yeT KOppeKTHO~ O~eHKH BKnaAa K3mAOrO MeX3HH3-

M3, B TOM 4HCne H Tp3AH~HOHH~X MeX3HH3M08 npoTeK3HHR RAepH~X 

pcaK~HH - npRM~X H HAY~HX 4epe3 COCT38HOe RAPO. 

CraTHCTH4CCKHH nOAXOA ycnewHo npHMeHReTCR AnR o~eHKH ce4e­

HH~ H CnCKTpOB 8~neTa~~HX 43CTH~ 8 RAepH~X peaK~HRX npH HH3KHX 

H CPCAHHX 3HCprHRX, nOCKOnbKy BKnaA p38H08eCHOrO MeX3HH3Ma 80 

MHOrHx cny4aRx oKa3~8aercR noAaBnR~~HM. Cy~eCT8Y~T paanH4H~e 

83pH3HT~ CT3THCTH4eCKOrO nOAXOAa, HCnOnb3y~~He Te HnH HH~e yn­

pO~CHHR, C8R33HH~e 1 H3npHMep, C npH6nHmeHH~M y4eTOM yrnOBOrO MO­
MCHT3 H CTpyKTypbl RACP /1/. 

PacwHpeHHe o6nacre~ npaKTH4ecKoro Hcnonb3083HHR RAePHbiX A3H­

HbiX, 8 43CTHOCTH, AnR HCCneA083HHR B03MOmHOCTeH 3neKTpORACPHOro 

MeTOAa nony4CHHR 3HeprHH/2/, npHBOAHT K He06XOAHMOCTH HX H3Aem­

HO~ O~CHKH AnR 6onee WHpOKOrO Kpyra RAep H 60nbWHX 3HeprH~. 
B C8R3H C 3THM 803HHKaer 33A343 H3Y4CHHR ponH CTpyKTyp~ RACP 

npH nepeXOAC K 6onee 8~COKHM 3HeprHRM 8036ymAeHHR 1 ee BnHRHHR 

H3 OCH08H~C XapaKTCpHCTHKH npo~eCC08 1 T3KHe, K3K cneKTp~ 43CTH~ 

H raMM3-KB3HT08 1 8~XOA~ pa3nH4H~X H30TOn08 RACP - npOAYKTOB pe­
aK~HH. 

B A3HHO~ pa6ore aHanH3HPY~TCR peaynbTaTbl pac4eTo8 cneKrpo8 

H CC4CHH~ peaK~HH C B~XOAOM HyKnOH08 1 anb~3-43CTH~ H raMM3-KBaH­

TOB1 npo8eAeHH~X H3 OCHOBC CT3THCTH4eCKO~ TeOpHH RACPH~X peaK­

~H~, npH 833HMOAC~CTBHH npOTOHOB H He~Tp0H08 C 3HeprHRMH OT 10 
AO 50 M3B c RAP3MH 2° 8 Pb. 

noK333HO, 4TO HCnOnb3083HHC B paC4CTaX CHCTCM3THK A3HH~X no 

nnOTHOCTH yp08He~ RACP, nOCTpOeHH~X Ha OCH08e nnOTHOCTH He~TpOH­

H~X pesoHaHcoa H APYrHx HH3K03HepreTH4eCKHX A3HH~X, npH80AHT 

K 3HOM3nbHO 6onbWOMY B~XOAY anb~a-43CTH~ npH 3HeprHH HaneTa~­

~HX HyKnOH08 40-50 M3B. TaKo~ 3~~eKT o6ycnosneH HanH4HeM o6ono-

4e4HOH CTpyKTyp~, KOTOpaR B MOACnH ~epMH-raaa COXp3HRCTCR npH 

CKOnb yrOAHO 6onbWHX 3HeprHRX. 

OnpeAenR~~Y~ ponb so scex npaKTH4CCKHX npHnomeHHRX crarHCTH-

4eCKO~ TeOpHH RAepH~X peaK~HH HrpaeT nnOTHOCTb COCTORHH~ BQ3-

6ymAeHH~X RACp, AnR OnHC3HHR KOTOpO~ H3H60nee WHpOKOe pacnpocr­

paHeHHe nony4Hna MOAenb ~epMH-raaa, c~opMynHp083HH3R 6ere13/. 

Cy~ecrseHHO~ xapaKrepHCTHKO~ 3TOA MOAenH RBnReTcR napaMeTp a, 

C8R33HH~H C nnOTHOCTb~ OAH043CTH4H~X COCTORHH~ B6nH3H nosepXHQ-
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CTVI ctlepMVI. B AaJlbHeillweM AHA y4eTa Koppemn.tVIOHHbiX 3$$eKTOB VI paa­

JlV14VIH nJlOTHOCTVI COCTOHHVIilt 4eTH~X VI He4eTH~X HAep 6~Jl BBeAeH $eHO­

MeHOJlOrVI4eCKVIill napaMeTp o, onpeAeJlHIOI!IVIill 3¢¢leKTVIBHYIO 3HeprVIIO B03-

6y>K,qeHVIH. 

Ha OCHOBe TaKoilt MOAeJlVI nony4eH~ CVICTeMaTVIKVI napaMeTpOB MOAe­

JlVI a VI o, OnVIC~BaiOI!IVIe 3KCnepVIMeHTaJlbHO Ha6J110AaeM~e 3Ha4eHVIH 

nnOTHOCTVI HAepH~X COCTOHHV1ilt/4-6!061!1eA 4epToilt BCeX 3TVIX CVICTeMa­

TVIK 6~no HaJlVI4VIe o6ono4e4H~x nposanos B o6nacTVI Maccos~x 4VIcen, 

6nV13KVIX K MarVI4eCKVIM. B TaKPM BVIAe ·Mo,qenb ¢lepMV1-raaa r.pVIMeHHeT­

CH AJlH OnVICaHVIH pa3JlV14HbiX HAepHbiX peaKI..lVIA B WVIpOKOM VIHTepsane 

3HeprVIA VI B HaCTOBI!Iee BpeMH. 

HcnonbaosaHVIe MV1KpocKonV14eCKVIX MeTOAOB, pa3BVIT~x AJlH onVIca­

HVIH OCHOBHbiX VI HV13KOJle>KalliVIX COCTOHHHA, n03BOJlVIJ10 npoBeCTH no­

CJleAOBaTeJlbH~e B~4VICJleHHH nJlOTHOCTH HAepH~X YPOBHeA, Y4HT~BaiQ-

1!1He o60J104e4HYIO CTpyKTypy 0AH043CTV14HOro cneKTpa VI napH~e Kop­

peJlHI..lVII-1 csepxnposo,qHI!Iero THna1 7-9~TaKoA no,qxo,q noasonHn ny4we 

noHHTb orpaHVI4eHVIH MOAenH ¢lepMH-raaa, o6bHCHHTb 4en~A PAA oT­

KJlOHeHHA OT ee npe,qcKa3aHHilt, B 4aCTHOCTVI, OC06eHHOCTH 3HepreTH-

4eCKOA 3aBHCHMOCTH nJlOTHOCTH ypOBHeilt OKOJlOMarH4eCKHX B,qep VI oc­

na6neHHe BJlVIHHVIH 060Jl04e4HOilt CTpyKTypbl C pOCTOM 3HeprHH B036ym­

,qeHHA.3TOT pe3yJlbTaT npVIBOAHT K Ba>KHbiM npaKTH4eCKHM BbiBO,qaM,no­

CKOJlbKy,KaK 6y,qeT noKa3aHO HH>Ke,ce4eHHH B~XO,qOB 4aCTHI..l B peaKI..lH­

HX C B036ym,qeHHeM A,qe~ ,qo 40-50 M3B CVIJlbHO 3aBHCAT OT COOTHOWe­

HHH Me>KAY napaMeTpaMVI nnOTHOCTVI ypOBHeA B KOHKYPHPYIOIIIHX KaHanax. 

Ha OCHOBe CTaTHCTH4eCKOA TeOpHH HAepH~X peaKI..lVIR 6~JlVI npose­

,qeH~ paC4eT~ cneKTpOB HYKJlOHOB, anb¢a-4aCTHI..l 1-1 raMMa-KsaHTOB 

npVI saaHMo,qeAcTBHH Heii!TpoHOB VI npoTOHOB c 3HeprHeill 10-50 M3B 

c H,qpaMVI 208Pb. MeTOA pac4eTa ,qocTaT04HO no,qpo6Ho onHCaH B pa-

6oTJlOt. Ha p11c. 1 AaHbl peaynbTaTbl pac4eToB VIHTerpanbHbiX SbiXO,qos 

Heii!TpOHOB VI anb¢a-4aCTHI..l B peaKI..lVIVI 208Pb(n, xn) 1-1 208pb (n,axn) Ha 

nepsoM 3Tane VICnapHTe.ribHoro KacKa,qa. napaMeTpbl nnoTHOCTVI ypos­

HeA 6~JlVI B~6paH~ Ha OCHOBe CVICTeMaTVIKVI/4~06pal!laeT Ha ce6H BHH­

MaHHe CVIJlbHa~ 3HepreTH4eCKaH 3aBHCHMOCTb B~XO,qa anb¢a-4aCTVI4 OT 

3HeprHH HaneTaiOI!Iero Heii!TpOHa, KOTOpaH npVIBOAHT K TOMY, 4TO B o6-

naCTVI E = 30 M3B s~XOA~ HeRTpoHoa 1-1 anb¢a-4aCTVI4 s~paaHVIBaiOTCH 

/Kp~1Bble c LIH¢poilt 1 I, a c ,qanbHeiltww<~ poe ToM 3HeprHH BbiXOA anb¢a'-

4aCTHI..l npes~waeT B~XOA HeRTpoHos. TaKoA pe3yJlbTaT o6ycnosneH 

CHJlbH~M pa3JlM4HeM napaMeTpOB nJlOTHOCTVI ypOBHeH OCTaT04H~X HAep 

B HeHTpOHHOM VI anb¢a-4aCTH4HOM KaHanax. npVI 3HeprHHX HVI>Ke Kyno­

HOBCKOrO 6apbepa B~XOA anb¢a-4aCTH4 CHJlbHO no,qasneH, OAHaKO npVI 

,qaJlbHei1WeM yseJlV14eHVIH 3iieprHH pa3JlVI4He 3KCnOHeH4HaJlbHbiX ¢aKTOpOB 

B nJlOTHOCTVI ypOBHBH npHBOAHT K C11JlbHOMy npeB~WeHVIIO nJlOTHOCTH 

yposHeilt OCTaT04Horo AAPa 20RHg no cpaBHeHVIIO C nJlOTHOCTbiO ypos­

Heilt 208Pb. 

Ha pwc.2 npeAcTaaneH~ napa~eTp~ nnoTHOCTVI ypoaHeA a' VI a'' 

onpeAeJleHH~e B pafioye/11/VI paCC4MTaHH~e Ha OCHOBe OAH04aCTH4~0H 
CXeMbl ~10AeJ1H o6ono4eK C ~tCnOJlb30BaHHeM COOTHOWeHVIH AJlA CVICTeMbl 

HeB3aVIMOAeHCTBY!OiliVIX ¢epM~-t-qaC7VII..l/7/.napaMeTpbl a'VI a" flBJlAIOTCA 
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PHc. I • lfHTerpaJibHbre BbiXOAbl HeAT­

pOHOB H 8Jib¢a-qaCTH~ B peaK~HHX 

208 Pb (n, xn) H 208 Pb(n, a xn) Ha nep­

BOM 3T8lle HCll8pHTeJibHOro K8CK8A8 

B 38BHCHMOCTH OT 3HeprHH ll8A8ID­

IIIHX HeATpOHOB AJIH ,ABYX Ha6opOB' 

napaMeTpOB ITJIOTHOCTH ypoBHeA 

B HeHTPOHHOM H anh¢a-qacTHqHQM 

KaHaJie. KpHBaH I -an ~10,0 M3B- 1, 

aa = 15,0 M3B -l, KPHBaH 2 -
- -1 ' -1 an·- II , 0 M3B , aa 2 15,0 M3B . 

a' 
a• 

M38.1 

10 20 30 l.O 50 J·hB 

PHc.2. 3HepreTHqecKaH 38BHcH­

MOCTb napaMeTpOB DJIOTHOCTH 

ypoBHel1 a'=S9'4U Ha"- S/2tlll/ 

15 

10 

5 

H3 pacqeTOB DO OAHOqaCTHqHOH ~ 
cxeMe MOAenH o6onoqeK. 10 20 30 L.OM3B 

aHanoroM napaMeTpa a MOAen~t~ ¢epMH-ra3a. Hx 3HepreTH4ecKaA 3a­

BHCHMOCTb H pa3JlH4He Mem,qy co6oR, o6ycnosneHHble o6ono4e4HOR 

CTPYKTypOA OAH04aCTV14HOrO cneKTpa, CTaHOBATCA MeHee 3aMeTH~MH 

npH 3HeprHHX B036Y•AeHVIA 40-50 M3B. 

B Ta6JlVIUe npHBBAeH~ HHTerpaJlbH~e B~XOA~ Heii!TpOHOB, npOTOHOB, 

raMMa-KsaHTOB H anb$a-4aCTHU B peaKUHH 208Pb(n, axn) npVI En
0

= 

= 50 M3B Ha acex 3Tanax HcnapHTBJlbHoro KacKaAa. B nepsoA KOJlOHKe 

yKa3aH~ HOMepa wara VICnapVITeJlbHoro KacKaAa, so BTopoR o603Ha4e­

H~ BeJlH4VIH~ ~ napaMeTp~ a VI 8 nJlOTHOCTVI ypOBHeH MOAeJlVI, KOTO­

p~e npHBeAeH~ B 3-6 KOJlOHKaX AJlA Bcex KOHKYPHPY~IIIHX KaHaJlOB, 

a TaK*e HHTerpaJlbH~e Ce4eHHA B 3THX KaHanax pacnaAa. BHAHO, 4TO 

Ha nepBOM ware B~XOA aJlb$a-4aCTVI4 60JlbWe B~XOAa Heii!TpOHOB n04TH 

Ha ABa nopAAKa. B AaJlbHeAweM KapTVIHa pe3KO MeHHeTcA, TaK 4TO 

HeiiiTpOHH~ilt KaHan pacnaAa ABJlAeTCA onpeAeJlAIOI!IVIM BnJlOTb AO nocneA­

HHX ABYX 3Tanoa, _rAe KOHKypeH4VIA paAHaUHOHHOro KaHana CTaHOBHT­

CA 6onee C~JlbHOA. Ha 

HOCTb B~JleTa 4aCTVIU, 

waeT B~XOA Heii!TpOHOB 

nocneAHeM, wecTOM ware, HeCMOTpA Ha B03Mom­

B~XOA raMMa-KsaHTOB Ha ABa nopAAKa npes~­

H3-3a CVIJlbHOro 3anpeTa no yrnoBOMY MOMeHTy. 
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Ta6nm~a 

liHTerpaJlbHble Bb!XO,IJ;bl HeHTPOHOB, npOTOHOB, raMMa-KBaHTOB 
H anh¢a-qacTHIJ; B peaKIJ;HH 208Pb (n,axn) npli Eno = 50 M3B 
Ha Bcex 3Tanax HcnapHTBJlbHoro Kac~ap;a 

1i 
mara 

a. HAaB-1) 

r.O'(l<AaB) 

o (M6apH) 

a.. ([~laB-I) 

2.J' (MaB) 

0 (M6apH) 

a.{MaB-I) 

3.6 (MaB) 

O(Moapu) 

o..(IAaB-1) 

4.J' (hlaB) 

O(M6apH) 

a. O:IaB-1) 

5.d(MsB) 

6(M6apu) 

O..(Mail- I) 

b (lvla3) 

f (M6::lpH) 

I 

It-

IO,O 

I,S 
I 4,63.IO 

16,00 

O,B 
3 2,892.IO 

I6,0 

0,4 

2,89.I03 

16,3 

0,83 

2,869.I03 

I4,5 

-0,6 
3 I,868.IO 

I6,32 

0,55 

I.36.ro1 

KaHM pacna.n;a 

f> 
H,5 

-0,8 

2,78 

I6,00 

r 
IO,I 

0,4 

2.63.ro-3 

15,00 

O,I -0,5 

4,I36.IO-I9,38.IO-I 

I6,5 I€,0 

0,4 0,8 

r,I8.ro-I I,I5 

I7,0 

O,OOI 

2, 9.Io-3 

I7,0 

0,5 

8,o. ro-6 

17,7 

-0,8 

16,0 

0,4 
I 2,9.IO 

I6,I3 

0,83 
3 I,O.IO 

I4,5 

-0,6 

r,s5.rd! 

D( 

I5,0 

-D~5 
3 2,89€.IO 

I8,00 

0,5 

!,95 

I8,0 

I,O 

7,8.ro-r 

I7,4 

0,5· 

7,45.ro-3 

I8,0 

0,5 

3,94.I0-4 

I7,7 

O,OOI 

0AHaKO Vl3 pe3ynbTaT08, noKa3aHH~X Ha pMc.2, cneAYBT, ~TO 

c pocTOM 3HeprVIM En napaMeTpbl nnoTHOCTVI ypo8He~ 8 He~TpOHHOM 
M npOTOHHOM KaHanax AOJlmH~ paCTM. B C8H3M C 3TMM MOmeT M3MBHMTb­
CH COOTHOWeHVIe MB*AY ce~eHMHMM 8 KOHKYPMPY~~MX KaHanax. Ha pMC. 1 
npM8BAeH~ TaKme pe3ynbTaT~ pac~eT08 Ce~eHM~ /KpM8~e C 4M$po~ 2/ 
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PHc. 3. liHTerpam:.Hbie BbiXOAbi 
HBHTpOHOD H aJlh¢a-tiaCTHIJ; 
a ~eaKu;Hnx 20B Pb(p, xn) 
H OBPb(p, axn) Ha rrepn'oM 

3Tane HcnapHTenbHOro KacKap;a 
B 3aDHCHMOCTH OT 3HeprHH 
HaJleT8IOIJ.IHX IlPOTOHOD ,IJ;Jl.fl 
pa3JlH'l:HbiX Ha6opon rrapaMeT­
poa IlJlOTHOCTH YPOBHBH 
B KOHICYPHPYIOIJ.IHX KaHan ax. 

-1 KpHaan I - an = II , 0 M3B , 
aa = 15,0 M3B- 1 , 2 -
an = 13, 0 M3B -l , aa = 
= 1 5, 0 M3B -l ; 3 - an = 
=aa = 15,0 M3B-t. KpYJKKaMH 
noKa3aHbi 3KCrrepHMeHTaJlhHbie 
p;aHHbiB C OWH6K8MH, IlOJlytieH-
Hbie n peaKIJ;HH (p, a) pa6o-
Tbi I 10/, 

~ 
~ 
:t 
~?" 
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103 

·ro2 

101 

10 20 30 • 40 50M3B 

8 He~TpOHHOM VI anb$a-~aCTH~HOM KaHanax C HeCKOJlbKO MH~M COOTHO­
WeHMeM napaMeTp08 nnOTHOCTM yp08He~, ~eM yKa3aHH~e 8 Ta6nM4e: 
an' = 11,0; a a = 15,0. BMAHO, ~TO pe3ynbTaTbl pac~e1o8 3aMeTHO 
VI3MeHVIJ1MCb: Tenepb ce~eHMH Bb1XOA08 8 He~TpOHHOM VI anb¢a-~aCTM~­
HOM KaHanax cpa8HM8a~TCH nMWb npM 3HeprMM E- 42-43 MaB. 1-lMe~­
~eecH 3KcnepMMeHTanbHOe 3Ha~eHVIe,ce~eHMH peaK4MV1 (n,a) Ha RApe 
208Pb npM aHeprMVI 14,5 MaB cooT8eTCT8yeT pe3ynbT~TaM pac~eTo8 
C napaMeTpaMM, yKa3aHH~MM 8 Ta6nM4e. l-13-3a OTCYTCT8MH MHTeHCM8-

v .. 

H~X MCTO~HMK08 HeMTpOH08 3KCnepVIMeHTaJlbH~e AaHH~e AnH 6onee 8~-
COKVIX 3HeprV1~, K comane~M~, OTCYTCT8Y~T. 

AHanorM~Hble pac~eTbl 6binl1 npo8eAeHbl AflH peaK4MM 208Pb(p, xn) 
M 20 BPb(p,axn). Ha p11c.3 noKa3aHbl ce~eHI1H peaK411~ (p,n) M (p,a) 8 11H­
Tep8ane 3Heprl1~ npoTOH08 OT 10 AO 50 MaB AnH pa3n11~Hb1X 3Ha~eHI1~ 

napaMeTp08 nnOTHOCTI1 ypo8He~ 8 He~TpOHHOM KaHane: 1 - I an = 
= 11,0 MaB-1,. aa = 15,0 Mas-!l/; 2 - fan= 13,0 MaB-1 , aa 
= 15,0 MaB- 1 I 11 3- /an = aa = 15,0 MaB -1;. B11AHO, ~To KaK 
11 8 cny~ae peaK411M (n, a), ce~eHMe peaKLIMI1 (p,-a) C11JlbHO 3a811CMT oT 
aHepr1111 Ep, oco6eHHO np11 napaMeTpax nnoTHOCTI1 yp08He~ an = 
= 11,0 MaB -1 , a a = 15,0 HaB -1, M npM aHepri1HX 8btwe 30 MaB ce~e­
HI1e peaK41111 (p, a) npe8bJwaeT ce~eH11e peaK1..111M (p, n ). C poe ToM napa­
MeTpa nJlOTHOCTI1 yp08He~ 8 He~TpOHHOM KaHane COOTHOWeHI1e MemAy 
8biXOAaMI1 He~Tp0H08 11 anb¢a-~aCTM4 MeHHeTCH, a 8 cny~ae, KOrAa 
napaMeTp~ 8 He~TpOHHOM 11 anb¢a-~aCT114HOM KaHanax 8~pa8HM8a~TCH 

/KpM8aH 3/, ce~eHMe peaK41111(p,n) 8cerAa MHoro 6onbwe ce~eHMH pe­
aKI..IMI1 (p, a). 
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B COOT8eTCT8HH C pe3yflbTaTaMH, noKa3aHH~MH Ha PH~.2, Ce4e­
HHe peaK4HH (p,a) AOnmHo pacTH c 3HeprHe~ ropa3AO cna6ee no 
Cpa8HeHH~ C 04eHKaMH npH ~HKCHp08aHHOM, He 3a8HCR~eM OT 1HeprHH, 
napaMeTpe nnOTHOCTH yp08He~, TaK 4TO cneAyeT OmHAaTb nepeXOAa 
C KpH80~ 1 Ha KpH8Y~ 2 H AaflbWe Ha KpH8Y~ 3, KOrAa 3HeprHR 8Q3-
6ymAeHHR 6yAeT 6onee 30 M3B. 

Ha pHc.3 npeACTa~neH~ TaKme 3KcnepHMeHTanbH~e AaHH~e no ce-
4eHHRM peaK4HH ~.a) npH 3HeprHH HaneTa~~HX npOTOH08 OT 20 AO 
30 M3B116(BHAHO, 4TO npH 3HeprHH 20 M3B 3KcnepHMeHTanbHOe 3Ha-
4eHHe Ce4eHHR peaK4HH (p,a) COOT8eTCT8yeT pe3yflbTaTaM pac4eT08 
C napaMe.TpaMH nnOTHOCTH yp08He~ 8 He~TpOHHOM H anb~a-4aCTH4HOM 
KaHanax 13,0 H 15,0 M3B- 1 COOT8eTCT8eHHO /KpH8aR 2/. npH nepe­
XOAe K 6onee 8biCOKHM 3H~prHRM ce4eHHe peaK4HH (p, a) nna8HO 803-
pacTaeT, H npH 3HeprHH 25-30 M3B cornacyeTcR c p~3YflbTa~aMH 
paC4eT08 AflR napaMeTp08 nnOTHOCTH yp08He~ 8 He~TpOHHOM H anb~a-
4acn14HOM KaHanax an = aa = 15 M3B- 1 . TaKHM o6pa30M, Hcnonb3o-
8aHHe MOAenH ~epMH-ra3a AflR 04eHKH ce4eHH~ H cneKT~08 4acTH4 
8 peaK4HRX 8 WHpOKOM HHTep8ane 3HeprH~ MOmeT npH8eCTH K OWH6o4-
H~M pe3yflbTaTaM, oco6eHHO AflR RAep, 6nH3KHX K MarH4eCKHM. npH-
4HHO~ 3Toro ~8nReTCR ~oxpaHeHHe o6ono4e4HO~ cTpyKTyp~ 8 MOAenH 
$epMH-ra3a npH CKOflb yrOAHO 6onbWHX 3HeprHRX 8036ymAeHHR. 

PaHee npeAnpHHHManHcb non~TKH o6HapymHTb 3HepreTH4ecKy~ 3a-
8HCHMOCTb napaMeTpa nnOTHOCTH yp08He~ a no ~OpMe cneKTp08 Heyn­
pyro pacCeRHH~X He~TpOH08, 0AHaKo y6eAHTeflbHOro AOKa3aTeflbCT8a 
nony4eHO He 6~no, n0-8HAHMOMy, H3-3a cpa8HHTeflbHO Y3KOrO HHTep-
8ana 3HeprH~, Ha KOTOpOM H3y4anHCb pa3flH4H~e ~YHK4HOHaflbH~e 3a-
8HCHMOCTH nnoTHOCTH ypo8He~/6,9/. B HacToR~e~ pa6oTe noKa3aHo,4To· 
cpeACT8HeM 3HepreTH4eCKO~ 3a8HCHMOCTH napaMeTp08 nnOTHOCTH ypo,s­
He~ R8flReTCR KapAHHanbHOe pa3flH4He Ce4eHH~ 8 KOHKypHpy~~HX Ka­
Hanax /He~TpOHHOM H anb~a-4aCTH4HOM/ npH 8~COKHX 3HeprHRX 803-
6ymAeHHR. 

Ha ocna6neHHe o6ono4e4H~x 3~$eKTOB c pocToM 3HeprHH 8036ymAe­
HHR yKa3~8a~T TaKme pe3yflbTaT~ APYrHX pa6oy'l~,l4.~8 KOTOp~x H3y-
4anacb 3a8HCHMOCTb pa8H08eCH~x Ae~opMa4H~ H yrno8o~ aHH30TponHH 
OCKOflK08 AeneHHR OT 3HeprHH 8036ymAeHHR. Ha HeKOTOpoe 8flMRHHe 
o6ono4e4HO~ CTpyKTyp~ npH 3HeprHRX OKOflO 50 M3B yKa3~8a~T pe-
3YflbTaTbl pa6oTbl/ 15(rAe H3y4anacb peaK4HR (a, a') Ha TRmenbiX RApax 
H OTMe4eHO 3aMeTHOe nOHHmeHHe Ce4eHHR npH nepeXOAe OT Ta H Au 
K Pb. B C8R3H C 3THM OTHOCHTeflbHaH 8eflH4HHa 3KCnepHMeHTanbH~X 
3Ha4eHHH Ce4eHHH 8blfleTa HeHTPOH08 H anb$a-4aCTHLI MOmeT cnymHTb 
MepOH Taro, HaCKOflbKO 060fl04e4HaR CTpyKTypa, COOT8eTCT8y~~aR 
AaHHbiM npH 3HeprHRX nopRAKa 3Hepn1H C8R3H He~TpOHa, COXpaHReTCR 
npH 6onbWHX 3He~rHRX 8036YMAeHHR. 

A8TOp~ npH3HaTenbH~ D~n.nono8y H n.n.~MHTpMe8y 3a none3H~e 
o6cymAeHHR H MHTepec K pa6oTe. 
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HeaHOBa c.n .• Wy6HH ~.H. 
060J104e4Hble 3¢l¢eKTbl H aHOMallbHbiH BbiXOA a -4aCTHL\ 
B peaKL\HRX C HyKJlOHaMH 

P4-82-766 

06cymAa~TCR pe3yllbTaTbl pac4eTOB cneKTpOB H Ce4eHHH peaKL\HH C BbiXO~OM 
HYKllOHOB, anb¢a-4aCTHL\ H raMMa-KBaHTOB, npoBeAeHHbiX Ha OCHOBe CTaTHCH14e­
CKOH TeOpHH RAepHNX peaKL\HH, npH B3aHMOAeHCTBHH HYKllOHOB C 3HeprHei1 AD 
50 M3B C RgpaMH 208Pb. noKa3aHo, 4TO HCnOllb30BaHHe AllR nnDTHOCTH ypOBHeii 
MOAellH ¢epMH-ra3a H CHCTeMaTHKH, nOCTpOeHHOH Ha OCHOBe gaHHbiX no nflOTHOCTH 
HeiiTpOHHbiX pe30HaHCOB, npHBOAHT K aHOMallbHO 60JlbWOMY BbiXOAY aflb<)la-4aCTHL\ 
Ha nepBOM 3Tane HCnapHTellbHOrO KaCKaga, eCJlH 3HeprHR HaneTa~~HX HYKllOHOB 
npeewwaeT 30 M3B. Y4eT aaTyxaHHR o6ono4e4Hwx 3¢¢leKTDB, npHBOAR~ero K sw­
paBHHBaHH~ napaMeTpos nnoTHOCTH yposHeii s KOHKYPHPY~~Hx KaHanax c pocTOM 
3HeprHH

1 
CHllbHO yMeHbWaeT BbiXOA BJlb<)la-4aCTHL\ no cpaBHeHH~ C HeiiTpOHHbiM. 

no3TOMY OTHOCHTellbHaR BeJlH4HHa Ce4eHHH C BbllleTOM HeHTpOHOB H anb¢a-4aCTHL\ 
MOmeT CJlymHTb MepOH TOrO, HaCKOflbKO 060Jl04e4HaR CTpyKTypa COXpaHAeTCR npH 
6onbWHX 3HeprHRX B036ymgeHMR. CpaBHeHHe c 3KcnepHMeHTOM nogTeepmgaeT cge­
naHHble B pa60TB BbiBOAbl 0 3aTyXaHHH 060fl04e4HbiX 3¢¢eKTOB npH 60JlbWHX 3Hep­
rHRX B036ymAeHHR. 

Pa6oTa BblnDnHeHa 8 na6opaTOPHH TeopeTH4eCKOH ¢H3HKH OHAH. 
I 

npenpHHT 06beAHHeHHOrO HHCTHTYTB RAePHbiX HCCllBAOBaHHH. ~y6Ha 1982 

lvanova S.P., Shubin Yu.N. 
Shell Effects and a -Particle 
in Reactions with Nucleons 

Anomalous Yield 
P4-82-766 

The results of the spectra and cross section calculations for nucleons, 
alpha-particle and gamma-emission are discussed. The calculations were per­
formed in the framework of the statistical theory of nuclear reactions for 
the nucleons interacting with 208 Pb nuclei at energies up to 50 MeV. It is 
sho~n that the use for the level density of Fermi's gas model and of syste­
matics based on the neutron resonance density data results in an anomalously 
big alpha-yield at the first evaporation step if the incident nucleon ener­
gy exceeds 30 MeV. The shell effects damping leads to the decrease in dif­
ference between level density in competing channels. That strongly diminishe~ 
alpha-particle yield as compared to neutron one. Therefore the relative 
value of neutron and alpha-particle emission cross sections could indicate 
to what extent the shell structure is important at high excitation energies. 
The comparison with experiment confirms the conclusions concerning the shell 
effects damping at high excitation energies. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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