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BBEAEH~E 

CpeAH MHOroo6pa3HR aKTyanbH~x npo6neM e3aHMOAe~CTBH~ TR
~en~x HOHOB C RApaMH HeCOMHeHH~~ HHTepeC npeACTaBnReT H3y4e
HHe npo~ecca AeneHHR RAeP e o6nacTH Mace 130-/.10. 3TH Hccne
AOBaHHR BeCbMa nepcneKTHBHbl KaK AnR nony4eHHfl HH¢lOpMal.IHH 0 
ea~He~wHx xapaKTepHCTHKax npot.~ecca AeneHHfl, TaKHX, KaK 6apbep 
AeneHHR H era CTPYKTypa, ¢lOpMa Aenfl~erOCfl fiApa H nnOTHOCTb 
3HepreTH4eCKHX ypoeHe~ e o6nacTH Ae¢opMHpoeaHH~X ceAnOBbtX 
KOH¢lHrypat.~HH, TaK H AnR H3y4eH~fl MeXaHH3Ma B3aHMOAe~CTBHfl Tft
~en~X HOHOB C RApaMH H o6pa30BaHHR COCTaBHbiX fiAep C BbiCOKHMH 
yrnOB~MH MOMeHTaMH, cnoco60B AeB036y~AeHHfl TaKHX KOMnayHA-

fiAep H T ·A· . 
HaH6onee 6naronpHRTHaft CHTYaLIHfl AnR peweHHR yKa3aHH~x npo6-

neM B03HHKaeT npH HCCneAOBaHHH BepOfiTHOCTH AeneHHR - HHTerpanb
H~X H AH$<1>epeHt.~HanbH~X Ce4eHH~ - AOaKTHHHAH~X fiAep OTHOCH
TenbHO nerKHMH TR~enbiMH HOHaMH - l2C, 14 N, 160, 20Ne, nOCKOnbKy 
npH B3aHMOAe~CTBHH 6onee TR~en~X HOHOB /C A ~40/ C RApaMH 
cy~eCTBeHHO ycnO~HReTCR MeTOAHKa HAeHTH¢lHKaLIHH OCKOnKOB Aene-

- ~-. - ..&. --- - ,.. .... /1/ .... 
n..-1n nu 'fJVn~ '4J~a1 MCMIVD 1 JIYUVP\UNt:YIIIJYI ~A. 1Jt::dKL4....,Vl • •IJ.Jt!A11pl-1HH-

Tble e PRAe pa6oT /l·ll/ HccneAOBaHHR npot.~ecca AeneHHfl HAeP 
CpeAHHX Mace TR~en~MH HOHaMH He Aa~T OAH03Ha4HOrO OTBeTa Ha 
HeKOTOpble nocTaeneHHble e~we eonpocbl, 4To o6ycnoeneHo, c OA
HO~ CTOpOH~, OTCyTCTBHeM nOnHOT~ HMe~~HXCR 3KcnepHMeHTanbH~X 
AaHH~x, a c APYrOH - TeM, 4TO npH aHanH3e pe3ynbTaToe H3Me
peHHH He B nonHOH ,Mepe Y4HTbtBanHC b OC06eHHOC TH OnHCaHHfl ee
pORTHOCTH AeneHHR RAeP npH 6onbWHX 3HeprHHX eo36y~AeHHR H e~
coKHx yrnoe~x MOMeHTax. 

8 CBR3H C 3THM 8 HaCTOR~e~ pa6oTe npoBeAeHO CHCTeMaTH4ec
KOe HccneAOBaHHe eepoRTHOCTH AeneHHR HAeP OT Od AO Pt HOHa
MH 12 C B AHana30He 3HeprH~ OT 6apbepa B3aHMOAeHCTBHR AO 
110 M3B. . 

METOA~KA ~ PE3YflbTAT~ ~3MEPEH~A 

3KcnepHMeHT npoBOAHnCR Ha B~BeAeHHOM ny4Ke HOHOB 12 C YCKo
pHTenR Y-200 fla6opaTOPHH RAePH~X peaKt.~HH o~~H. BapHat.~HR 3Hep
rHH HOHOB OCy~eCTBnRnacb ABYMR cnocofiaMH: H3MeHeHHeM paAHyCa 
nepe3apRAKH HOHOB/7/ 4epe3 25 M38 H TOpMO~eHHeM HOHOB 8 
anOMHHHeBbiX ~nbrax - B npeAenax 25 M38. 3HeprHR HOHOB 12C 
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CXE'MA :3KCnE'PHME'HTA 

Ta6mn~a I 

XapaKTepHCTHKH MHmeHen 

KOn-BO 1011utHHa 

MHWeHb "uorpna 
o'\ 

HHWeHH 

~Gd 97.9 1.02 
'tk/. r:-~ cc:. (l 1 71 
IV-, L.l VVtV It I 0 

1fB Er ~.3 1,73 
1'i0 Yb 96,4 1,41 
176Hf €8,9 1 '72 
1[) Ht 96.2 1,85 
mw 91,6 400 
Wtw 96,5 1,30 
'B7Qs 995 1,92 

fE.os 754 0,25 
189os 801 018 
19:bs 76J1 0,16 
192os ~ 0.75 
194flt ~5 106 
93Pt 748 0,40 
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PHc.l. CxeMa 3KcnepHMeHTa no 
H3MepeHHID yrnoBhlX pacnpeAene
HHH OCKO/lKOB H Ce~eHHH gene
HHH. 

H3Mep~naCb C T04HOCTb0 1 ,5% 
no ynpyroMy pacce~HHO HX Ha 
TOHKOH 1100 MKrlcM 21 30nOTOH 
MHWeHH C nOM~bO nonynpOBOAHH
KOBOrO cneKTpoMeTpa. CxeMa 3Kc
nepHMeHTa npeACTasneHa Ha pHc.1. 
feoMeTpH4eCKHe pa3Mep~ ny4Ka 
HOHOB yrnepoAa, nonaAao~ero Ha 
MHWeHb, !flOpMHPOBanHCb rpa!flHTO
B~M KOnnHMaTOpOM C KaHanOM ~ 
3 MM H AnHHoH 150 MM. npoWeA
WHH 4epe3 MHWeHb ny40K HOHOB 
yrnepoAa nonaAan a I.IHnHHAP 
!flapaAe~, COeAHHeHH~H C HHTerpa
TOpOM TOKa. B Ka4eCTBe MHWeHeH 
HCnOI1b30sanHcb cnoH o6ora~eH
H~X H30Tonos. B Ta6n.1 AaH~ 
xapaKTepHCTHKH MHWeHeH, nony-
4eHH~X nHfiO 3neKTpOnH30M Ha 
··--····· .......................... ,. ........................... .. 
PIWI-IInJIV ti'Vf+'I'Vffin.J IV_,I .... f"III-PI 

10 MrlcM 2 , nHfiO TepMH4eCKHM 
paanomeHHeM a BHAe caMonoA
AepmHsa~Hxc~ !flonbr. PerHCTpa
LIH~ OCKOnKOB AeneHH~ npOBOAHnacb 
1.1HnHHAPH4eCKHMH CTeKn~HH~H 
AeTeKTOpaMH, pacnonaraswHMHC~ 

TaKHM o6pa30M, 4T06~ nnOCKOCTb 
CHMMeTpHH AeTeKTOpa, nepneHAH
Kyn~pHa~ o6paay~e.:1, npoXOAHna 
4epe3 l.leHTp ny4Ka Ha MHWeHH 
lpHc.11. B pa6o4eM nonomeHHH 
AeTeKTOP oxsaT~ean AHanaaoH 
yrnos 6L OT 3° AO 101°. Bo 
scex 3KcnepHMeHTax npHMeH~nocb 
ycTpoi1cTso, no3eonR~ee npoHa
BOAHTb CMeHy AeCRTH AeTeKTOpoB 
6e3 HapyWeHHR BaKyyMa B KaMepe. 
KOHCTpyK~HR KaMep~ H OCTHPOBKa 
ny4Ka o6ecne4HsanH onpeAeneHHe 
yrnos C T04HOCTbO ~ 1°.AeTeKTO
p~ ocKonKos AeneHHR pacnonara-

PHc.2. Pac~eT~e H 3KcnepH
MeHTallbHbJe yrnoBbie pacnpegene
HHH OCKO/lKOB geneHHH ,!VIH Hgpa 
196Hg -- H • - A/lH E L = 

=I 05 '7 M3B' H 0 - A/111 
EL =68,3 M3B~---

nHCb a 3aAHeH nonyc!flepe no 
OTHOWeHHO K HanpasneHHO ny4-
Ka. An~ npoeepKH reoMeTPHH 3Kc
nepHMeHTa a cny1.1ae Hcnonbao
saHH~ CaMOHeCy~HX MHWeHeH 
AeTeKTOp~ noMe~anHCb H a ne
~eAHeH nonyc!flepe. 

THnH4HOe yrnosoe pacnpeAe
neHHe ocKonKos AeneHH~ W(6) 
B CHCTeMe ueHTpa Mace 15°<8<.87" I 
AnR COCTaBHOro ~Apa 196 Hg npH 
3HeprH~X HOHOB yrnepOAa 
105,7 M3B H 68,3 M3B noKa3aHo 
Ha PHC.2. 

Yrnos~e pacnpeAeneHH~ ocKonKos AeneHH~ YA06Ho xapaKTepHao
saTb BenH4HHOH K034J(f)HI.IHeHTa yrnOBOH aHH30TponHH W (0 °)IW ( 90°). 
An~ onpeAeneHH~ 3TOH senH4HH~ MeTOAOM HaHMeHbWHX KBaApaTos 
npOBOAHnacb 3KCTpanon~I.IH~ H3MepeHHbiX yrnOBbiX pacnpeAeneHHH 
wu;} " Y' JldM ;; .. iJ~ .., ;; .. 30-:- '- .... ~.. .. uJib~Ut:ldHI'It:M 11dt:lt:l.l Hblx KBdd..,-

KnaccH4ecKHx COOTHOWeHHH An~ W(6)/B/ . 
CosoKynHOCTb 3Ha4eHHH yrnoso.::i aHH30TponHH s~neTa ocKonKos 

AeneHH~ W(0°) I W(90 °) An~ scex HccneAosaHH~x ~AeP 
B 3aBHCHMOCTH OT 3HeprHH HOHOB 12 C npeACTaBneHa Ha pHC.3. 
CTaTHCTH4eCKHe OWH6KH a yrnoso.::i aHH30TponHH ocKonKos AeneHH~ 
COCTasn~OT 2-3%. KpOMe TOro, BBHAY Ha/1H4H~ HeKOTOpOH A06aB04-
HOH norpewHOCTH, o6ycnosneHHOH P~AOM HemenaTenbH~x 3414JeKTos 
IHeOAHOPOAHOCTb H HecTa6HnbHOCTb ny4Ka, HeT04HOCTb OCTHPOBKH 
KaMep~ H T.A.I CYMMapHa~ OWH6Ka COCTaBn~eT 7-10%. 

~H~opMai.IH~ o6 yrnos~x pacnpeAeneHH~x ocKonKos AeneHH~ Hc
nonb3osanacb An~ onpeAeneHH~ HHTerpanbHoro ce4eHH~ AeneHH~ 
OTHOCHTenbH~M MeTOAOM nyTeM cpasHeHH~ C Ce4eHHeM MOHHTOpHOH 
peaKI.IHH trl2 

( W(O)sinO dO AmQ0 
111 "r (E L) - "r (E~) "f\V · · • 

0 (8) sin8d6 A0 m0Q 
rAe W (8) - yrnosotf' pacnpeAeneHHe OCKOnKOB, E L- 3HeprH~ HOHOB, 
A- Maccoaoe 4Hcno KoMnayHA-~Apa, m- Macca MHWeHH a MrlcM 2 , 
Q - npHBeAeHHOe K 3ap~AY HOHa 4HCnO 0TC4eTOB HHTerpaTopa. 
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PHc.4. 3asHCHMOCTh ceqeHHH 
neneHHR ar OT 3HeprHH HOHOB 
12 C. D , • , f't. - 3KCIIe
pHMeHTarihHble naHHbie pa6oT"2·4/ 
l:OO'I'I:I~'I'l:'I'!H:!HHU J u, • - ,U,clH

Hble HaCTOJillleH pa60Tbl. 

PHc.J. 3aBHCHMOCTh aHHsoTpOIIHH 
BbilleTa OCKOnKOB neneHHR OT 
3HeprHH HOHOB 12C. • - 3KCIIepH
MeHTarihHble TOqKH H3 pa60Tb(/4/, 
0 ,Q , e - AaHHble HaCTORllleH 
pa60Tbi. 

0 

6,.-
10' 

~ 70 II HI f,,.llll II • • [..11311 

~HAeKC (0) OTHOCI-ITCR K 8en~-t4"'HaM MOHHTOpHOH peaKL!HH, 8 Ka4eCT
ee KOTOpOH HCnOnb308anHCb "'3MepeHHble 8 TeX )l(e 3KCnepHMeHTa~h
HbiX ycn08H~X n"'6o peaKL!H~ 206 Pb + a ... 210 Po (E L = 35, Lt M3B, 
a f (EL) =0, 34 M6 ;g;), nH60 peaKLIH~ 182W + 12C -+ 194Hg21, 
0wH6Ka 8 H3MepeH~-tH ce4eH~-t~ AeneHH~ He 6onee 10%. 

~HTerpanbHble ce4eHH~ AeneHHR HCCneA08aHHbiX RAep npeACTa8ne~ 
Hbl Ha pHC. 4 B 3aBHCHMOCTH OT 3HeprHH HOHOB yrnepOAa. Ha 
3TOM )l(e p~o~cyHKe np~o~eeAeHbl 3Kcnep~o~MeHTanbHble AaHHble APYrHx 
pa6oT 12"41 . OH"' YA08neTeop.~o~TenbHO cornacyiOTCR c peaynbTaTaMH 
HacTO~llleH pa6oTbl. 

AHAJ1~3 3KCnEP~MEHTAJlbHbiX MHHbiX 

TeopeT"'4eCKHH aHanHa 3Kcnep~o~MeHTanbHbiX ce4eH~-tH AeneH~-t~ H 
yrn08biX pacnpeAeneH~otH OCKOnKOB fibln 0CH08aH Ha CTaTI-ICTH4eCKOM 
paccMOTpeHHH npOL!eCca AeB03fiY)I(AeHI-tR COCTaBHbiX RAep lot OCYllleCT
BnRnCR C HCnOnb308aHHeM MOAHcllHL!HPOBaHHOH HaMH nporpaMMbl 
ALICE 1101 Bb14HCneHHR npo80A~n~o~cb AnR Ka)I(AOro napl.l~-tanbHOro 
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ce4eH~~ o6pa3o8aH~~ cocTaBHoro RAPa c waroM 1 M3B no 3Hepr~~ 
B036y~AeH~~ C Y4eTOM AeneH~~ A04epH~X RAeP nocne BblneTa HeHT
POHOB, npOTOHOB ~ a -4aCT~LI· ,[lnR KalKAOH peaKL!~~ pacc4~Tb1Ba
n~cb ce4eH~~ AeneH~~. yrnoeble pacnpeAeneH~R ocKonKoe, ce4eH~R 
06pa30BaH~~ ~30TOnOB B ~cnap~TenbHbiX KaHanax, OTHOWeH~e W~P~H 
An~ Ka)I(AOH c TyneH~ KacKaAa <r r I r n ' rf I r p ' If Ira ). 
CxeMaT~4ecK~ ~pMynbl An~ pac4eTa nonHbiX ce4eH~H AeneH~R ~ yr
nOBbiX pacnpeAeneH~H OCKOnKOB MO)I(HO npeACTaB~Tb B B~Ae: 

tp m rf f 
= I. at I. n i- 1 I. r 71k 

af f•O c 1=0 r f + I, rf k~O 7J=n,p,a r f + I, 
fi v=n,p,a vi fk 

121 

fp m t2 2 2 2 
W(O)- I. (2t+1) I. a (t N z )I (!sin O)exp(- ttsin 0 

f.., 0 i .. 0 f I I I 0 2 2 
4K01 4K01 

), 

rAe cyMM~poeaH~e eenocb AO yrno8oro MOMeHTa ~· paeHoro 

{ 

fer • 
t = 

p t 
max 

f cr 

ecn~ 

!Lt/ 

napll~anbHOe ce4eH~e o6paaoeaH~~ cocTaeHoro ~APa at ~ se-
c 

n~4~Ha MaKc~ManbHoro yrnoeoro MOMeHTa fmax pacc4~Tblean~cb c 
~cnonb308aH~eM AeHCT8~TenbHOH 4acT~ onT~4eCKoro noTeHL!~a-
na 1101 K v v ~ · P~T~4eCK~~ yrno8o~ MOMeHT tcr. en~~H~e KOToporo cTa-
una .... ,.,..n ,..,, .. ,,.,...,~"''''""'• --·· -··---·--·· ··-··-- _ . _ 
· ·- -·' • -·' -J ~-- • ..,"""''' '"'""' ,,..,,., Vrl'-t-'1 r1nr., rtVMVD D \..""'""'I C::::Mt:: L4t:H I IJd Mdl..\.. 

E cr.t• 3Ha4~TenbHO npe8blwa10111~x 6apbep B3a~MOAeHcTe~~ Bbl4~cn~n-
c~ no 3Mn~p~4eCKOH <I>OpMyne 110/ ' 

t .. 0 155r (AliS +A 113 )(E At A 2 ) 1/2 
cr ' 0 1 2 CM A A ' 

t+ 2 
/5/ 

rAe An~ 8CeH o6nacT~ ~ccneAyeMbiX ~AeP ro=1,15-1,17. 
B paeeHCT8ax /2/ ~ /3/ m - 4~cno npeAweCT8YIOIII~X AeneH~IO 

CTyneHeH ~cnap~TenbHOrO KaCKaAa, COOTBeTCTBYIOIII~X 8blneTy HeHT
pOHOB (n), nfOTOH~B (p) ~ anbclla-4acT~LI (a), 10 - I!JYHKLI~~ 
6eccen~, K 0 =(1/h ) J 'l$P. ·T, J3cp4J. - :lcll<l>eKT~BHbiH MOMeHT ~Hep1.1~~ 
Aen~llleroc~ ~Apa, T - TeMnepaTypa B Aen~TenbHOM KaHane, rv -
W~P~Ha COOT8eTCT8YIOlllero KaHana pacnaAa COCTaBHOrO ~Apa, npo
nOpi.I~OHanbHa~ nnOTHOCT~ YP08HeH /9,10/. 

,[In~ On~CaH~R nnOTHOCT~ ypOBHeH ~Aep Mbl ~CnOnb308an~ COOT
HOWeH~~ MOAen~ cllepM~-raaa, clleHOMeHonor~4ecK~ y4~Tb1Ba10111~e o6o
no4e4Hble 3cll<l>eKTbl 1111 : 

a(E) = al 1 -+ [ 1- exp(-0,064E) f't.Wll 
E ' /6/ 

rAe E- 3Hepr~~ 8036Y)I(AeH~~ ~Apa,a- napaMeTp nnoTHOCT~ ypoe-
HeH c ao~MnTOT~4eCKI-IM 3Ha4eH~oteM a- A f't.W (Z A) - o6ono4e4-W' v • 
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Hafl nonpaeKa Aflfl OCTaT04HOro flApa C paBHOBeCHOH Ae~OpMaql1eH, 

~Wr (Z,A) - o6ono4e4Hafl nonpaeKa a CeAflOBO~ KOH~Hrypa-
QHH, nonaraewaflcfl paeHol:i Hyn~ 11a-aa 6onbwol:i Ae~pMaQHI1 11Ccne
AYeM~x flAep B nepeXOAHOM COCTOflHI111. 

CTpyKTypa 6apbepa AeneHHfl npHHHManacb a BHAe 

B r(t) =cB1Ps (£) -11Wexp(Z,A), /71 

rAe B ~Ps (f) - 6apbep AeneHHfl a MOAenH CPS 11~1 c - noArOH04H~~ 
napaMeTp, ~wexp (Z,A) - 3KcnepHMeHTanbHOe 3Ha4eHHe o6ono4e4-
HOH nonpaBKH Aflfl COCTaBHOrO flApa B OCHOBHOM COCTOflHH11, paBHOe 
pa3HOCTI1 3KCnepHMeHTanbHOH 11 *HAKOKanenbHO~ Mace. 

0CHOBH~MI1 napaMeTpaMH pac4eTa B B~We113flO*eHHOH MOAefll1 Re
flR~TCfl eenH411Ha 6apbepa AeneHI1fl B1 1napaMeTp-c•el711, OTHOwe
HHe napaMeTpOB nnOTHOCTH ypOBHe~ B AeflHTeflbHOM 11 11CnapHTeflbHOM 

ar 
KaHanax --- H KpHTH4eCKI1H yrnOBOH MOMeHTf 0 ,lnpl1fiflH*eHHafl 

av 
oqeHKa ero npOH3BOAHnacb Ha ocHoee paeeHCTea 1511. npeAeflbl 

Ta6nHI~a 2 

IlapaMeTpbl atl a v H C, AJIH KOTOpbiX ,[\OCTHrHYTO HaHJIY'{mee OflH
caHHe 3HepreTHqeCKOH 3aBHCHMOCTH ceqeHHA ,[\eJieHHH ,[\OaKTHHH,n

HblX H,nep a peaK~H (12 C, f), 6ap&epbl ,neneHHH Jl,nep B 1 , B ~M 
H KPHTHqeCKHe yrJIOBble MOMeHTbl fer AJIH MaKCHMaJibHOH 3HeprHH 
------- --------- r;. ~1 11"\ r" ,._n. 
r.&.unu.u :1 .&. ..IJ.II;;..l-'VJ-\U. ....., L- .l .l v 'J I..'J.JU.., 

ALl PO ~. c 

1171lVh 1 1 on 
lfltiW 110 
llPW 1 [ 4 
~ 1 
Ds 1 
lS 
r 1 
Pt 
~PI 

HI 
HI 1 

1199Pb 

FO 

a;,M38 a;",M3B lcr.t. 
L6 ~:1 g 
7 Z~ti i 

2 s 5 
4 

4 

1 
1 

.R 

*llnH onHcaHHH 3KcnepHMeHTaJibHbiX ceqeHiill ,neneHHJl H,nep nono
HHH HCfiOJlb30BaJICH pa3BHTbiH B pa6oTe /18/ MeTO,[\ yqeTa BKJia,na 

KOJIJleKTHBHblX ,!J;BIDKeHHH pOTa~HOHHOrO THna B nJIOTHOCTH H,[\epHbiX 
ypoBHen. O.o;HaKo 3TOT no,nxo,n a npHMeHeHHH K eos6yz,neHHOMY 
HAPY C 60JibWHM yrJIOBbW MOMeHTOM Tpe6yeT ,[\OfiOJIHHTeJibHOrO HC

CJie,!J;OBaHHH. 
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PHc.5. 
TaJibHble 
199pb 

3HeprHH 

PacqeTHble H sKcnepHMeH

ceqeHHH ,neneHHH H,nep 
H lSOW B 3aBHCHMOCTH OT 

HOHOB yrnepo,na. nyHK-

THpHbiMH KpHBbiMH noKasaHbJ ce

qeHHH ,[\03MHCCHOHHOrO ,[\eJieHHH. 

H3MeHeHHfl yKa3aHH~X BeflH4HH H 
HX BflHflHHe Ha pac4eTH~e AH~e

peHqHaflbH~e H HHTerpanbH~e ce-
4eHHfl AeneHHfl o6cY*AanHcb HaMH 
paHee /101, a napaMeTp~, c KOTo
P~MH nony4eHo HaHny4wee onHca
HHe 3KCnepHMeHTaflbH~X AaHH~X, 
npHBeAeH~ a Ta6n.2. KpHTH4ec
KHe yrnoe~e MOMeHT~ B 3TO~ Ta6-
flHqe npHBeAeH~ Anfl MaKCHManbHO~ 
3HeprHH HOHOB yrnepOAa -

m·'t...,.~ ......... ~-.4~-r-.......,r---r~.......---___.J 11 0, 5 M3B. THnH4H~e npHMep~ onw 
so 6fJ 1'0 10 1N1 • tHJ £,, M3B caHHfl ce4eHHH AeneHHfl W(6) H 

yrnoe~x pacnpeAeneHHH ocKonKoe 
ur npHeeAeH~ Ha pHc.2 H 
PHC.5. 

06CY~AEHHE PE3YflbTATOB 

nocKOflbKy HCnOflb3yeM~~ Aflfl aHaflH3a 3KcnepHMeHTaflbH~X Ce4e
HHH AeneHHR CTaTHCTH4eCKHH nOAXOA RBnReTCR B 3Ha4HTeflbHO~ 
CTeneHH ~eHOMeHOflOrH4eCKHM, TO Ba*HOe 3Ha4eHHe npH06peTaeT 
BOnpoc OfiOCHOBaHHOCTH H 0AH03Ha4HOCTH B~opa OCHOBH~X napa
lleTpOB MOAeflH .ECflH Mace~ RAep, 3HeprHI1 CBfl3H HYKflOHOB H a-
4aCTI1Q, a TaK*e aenH411H~ o6paTHOro ce4eHHfl Hx aaxeaTa pacc411-
T~ea~TCR AOCTaT04HO HaAe*HO H OAH03Ha4HO, TO B B~6ope napaMeT
poe 6apbepoa AeneHHfl, nnOTHOCTI1 ypoaHel:i 11 KPI1TH4eCKHX yrnoa~x 
MOMeHTOB cy~eCTByeT OnpeAeneHH~H npOI13BOn. TaK, HCnOflb30BaHI1e 
paanH4H~x MOAene~ AflR B~411cneHI1fl t cr I eM. , Hanpi1Mep, 113•161 I 
npi1BOA11T K 3Ha4HTeflbH~M HeonpeAeneHHOCTflM KaK B ero BeflH411He, 
TaK H B XapaKTepe ero 3aBHC11MOCTH OT 3HeprHI1 HOHOB.Aanee, 
4a~e acero np11 aHanl13e ce4eHI1~ AeneHI1fl eo36Y*AeHH~X RAep Hc
nonbayeTCR *HAKOKanenbH~H 6apbep AeneHI1fl apa~a~~11XCR RAeP 
11 npOCTeHWaR ~pMyna AflR nnOTHOCTI1 ypoBHeH B MOAefll1 ~epMH
raaa C npeAnOflO*eHHeM 0 He3aBHCHMOCTI1 napaMeTpOB nnOTHOCTH 
YPOBHe~ at 11 &v OT 3HeprHH B036Y*AeHHfl 11 CTPYKTYP~ RApa. 
0AHaKo npH Hcnonb30BaHHH 6apbepoe AeneHHfl a MOAenH CPS a PRAe 
pa6oT BBOAI1TCfl AOnOflHI1TeflbH~~ napaMeTp, MeHfl~~I1H eeni14HHY 

7 



6 BCPS apbepa ennoTb AO nonoeHH~ r .np~-1 3TOM OAHOepeMeHHO npHXOAHTCR 
B 3Ha4HTefibH~X npeAenax H3MeHRTb OTHOWeHHe a ria v =1 7 1 ,3, 
npH4eM BCe 3TH H3MeHeHHR HeCHCTeMaTH4H~ H KOHKpeTH~e 3Ha4eHHR 
napaMeTpOB B~6Hpa~TCR KamA~H pa3 B pe3yfibTaTe nOArOHKH K 3KC
nepHMeHTy. TaK, HanpHMep, nna3Hn 1-1 ~epr~ccoH 1 11 nony4HnH 
HaHfiY4Wee OnHCaHHe Ce4eHHH AeneHHR B peaKUHRX 141pr(12C f) 
"' 133cs(20Ne, f) npH Bo=o 8BrcPs "'a/~ r • r v 
=1,06 H 1,00, COOTBeTCTBeHHO, B TO epeMR, KaK 6eKKepMaH H 
6naHH 141 @)lR onHcaHHR ar e peaKUHH 118 Sn ( 85 Cl, C) nony4Hn~-t 
B( =0, 5 B r Ps /0/ np~-1 arIa.., =1, 0. 6onbwHe 3Ha4eHHR OTHoweHHR 
a _r - 1 , 2 nony4eH~ e pa6oTax CHKKenaHAa 12,8/ 1-1 AneKcaHAepa/16/ 
a.., ar · 

CneAyeT OTMeT~-tTb, 4TO 6onbWHe 3Ha4eHHR OTHOWeHHR 
av 

1 , 2 .;- 1 , 3 cy~J4eCTBeHHO npeeocxOART KaK eenH4HHbl, nony4eHHble 

1-13 aHanH3a ce4eHHA AeneHHR e peaKUHRX c nerKHMH 4aCTHua
MH/9,18/, TaK H TeOpeTH4eCKHe OUeHKH BfiHRHHR noeepXHOCTH RApa 
Ha OAH04aCTH4HY~ nnOTHOCTb COCTORHHH Bfifil-131-1 3HeprHH ~epMH/9/, 

a r 
npH TaK~-tX OTHOWeHHRX ---cornaCHO aHanH3Y 3MHCCHOHHOrO Aene

a.., 
HHR I-130TOnOB CBHHUa, npoeeAeHHOMy HaMH B pafiOTe/17/npOHCXOAHT 

' 3Ha4HTenbHOe 3ae~weH~-te BKnaAa A03MHCCHOHHOro AeneHHR e nonHoe 
ce4eHHe AeneHHR. 

0AHHM 1-13 npeHMYIJ4eCTB HCnOfib3yeMOH HaMH MOAefiH RBnReTCR He-
,.,,,....,,,,.1"' ........ 1 ,,,..... .................................. r-. .......... ,... ............... , .................................... 1"'1 ,., .............. , ...... ~ ,.....,:::;_ 
..... ,,...,. ,,.,,...,.,.,w,,....,._ ,.,._.,,...,.,,...,.,,,..,.._ ''"'"'M' .... ,,,_,-.,,..,,,.., ''"""'t"'.,_.,,._.,...,...,...., ..., ....,,.,t-'....,.'"' ..... "' ......... 

nacTH Z 2! A AenRIJ4HXCR RAep. Ha1-1ny4wee cornacHe c 3KcnepHMeH
TanbHbiMH AaHHbiMH AOCTHranocb npH B(' = (0,85 70,9) B r PS (O) + 
+ 11W exp (Z, A) 1-1 np~-t Hcnonb30BaHHH iir /a..,, 6nH3KI1X K eAHHHue 
/eM. Ta6n.2/. 

npeACTaBnReT HHTepec cpaBHeHHe nony4eHHbiX 6apbepoe AeneHHR 
AnR i =0 c pac4eTaMH B r no MOAenH mHAKOA KannH 1181, Ha 
pHC. 6 npHBeAeHa 3aBHCHMOCTb HaHAeHHbiX 6apbepOB AeneHHR OT na
paMeTpa Z 2/ A. t\.nR cpaeHeHHR noKa3aHa KPHBaR 6apbepoe AeneHHR 
AfiR KanenbHOH MOAenH B~M =B~Ps (0), pacc4HTaHHaR c napaMeT
paMH HaAepca"' CeRTeuKoro AfiR co4eTaHHH Z "' A, cooTeeTCTBy~-
114HX AOfiHHe RAePHOH cTa6HnbHOCTH. KaK BHAHO H3 p1o1c.6, KpHeaR 
B~M npoxOAHT e6nH3H 3KcnepHMeHTanbH~x T04eK B( e o6nacTH 
Z2/A =28-32, rAe eenH4HHa 11wexp Mana. 0TcTynneHHR Bf' 
OT B~M e o6nacTH z2/A =32-35 npaKTH4eCKH nonHOCTb~ o6ycnoe
neHbl 060fi04e4HbiMio1 nonpaeKaMH /1 W exp B OCHOBHOM COCTORHHH, 
B03pacTa~IJ41o1Mio1 no Mepe npHfinHmeHHR K ABamA~ MarH4eCKOMy RAPY 
208pb, 

ApyroA eonpoc, CBR3aHHbiH c 6apbepaMH AeneHHR RAep, KacaeT
CR OAHOrO 1-13 OCHOBHbiX napaMeTpOB, lo1CnOfib3yeM~X AfiR OnHCaHHR 
noeepxHOCTHOH 3HeprHH RAeP e MOAenH mHAKOH KannH E 

8 
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PHc.6. 3aBHCHMOCTh 6apbepoB 

p;eneHHfl OT napaMeTpa Z 2;A. 

0 - p;aHHbJe Hac-ToHmeii pa6oTbi, 
• - p;aHHbJe pa6oTbi ,/2411. KpHBbJe -

pact~eTbi 6aphepoa p;eneHHfl no 
MO,[IeJIH JKH,[IKOH KaiiJIH I 18/, Ha 

BCTaBKe: 3aBHCHMOCTb JKH,[IKO

KaneJihHbiX 6apbepoB p;eneHHfl 

OT Maccoaoro t~Hcna p;nfl H30To

noB CBH~a. 

n /o "-' r'7 0 

1,5 

\0 

28 JO 32 34 1l 
A 

PHc.7. 3aBHCHMOCTh o6paTHoro 

3~eKTHBHOrO MOMeHTa HHep~HH 

J0q/ J ~<P<P. OT Z 2j A. Pact~eT
Hbie KpHBble no MO,[IeJIH JKH,[IKOH 
KannH: C pe9KHM KpaeM/20/ 

- c pa3MbJTbiM KpaeM /211, ' 

.--- pe3ynhTaTbl p;aHHOH pa60Tbl 

/p;nfl E L =110,5 M3B/. 

a 
8 

A-·- [ 1- k (~)-] - napaMeTpa H30CnHHOBOI'I 3a-
N+Z 

BHCHMOCTH k. TeopeTH4eCKHe oueHKH 3Toro napaMeTpa e pa3Hb1X pa-
6oTax CYIJ4eCTBeHH0 0Tfilo14a~TCR no Befilo141-1He lo1 MeHR~TCR OT 3Ha4e
Hio1R 1,78 1181 K 2,84 1191. AnR 3KcnepHMeHTanbHOro onpeAeneHHR 
napaMeTpa k e AaHHOA pa6oTe aHanH3HPY~TCR 6apbep~ AeneHHR 
RAeP CBHHUa OT 199 pb AO 208 pb, npeACTaeneHH~e Ha BCTaBKe K 
p1o1c.6, e 3aBHCHMOCTH oT Maccoeoro 4Hcna AefiRIJ4erocR RApa. AHa
fil-13 3THX 3Ha4eHHH 6apbepoe AeneHHR AaeT 3Ha4eHHe napaMeTpa 
k =1,95, 4TO AOCTaT04HO 6nH3KO K Befilo141o1He napaMeTpa lo130CnHHO
BOH 3aBHCHMOCTH, nony4eHHOH MaAepcoM 1o1 CBRTeuKHM 118~ HO Hec
KOfibKO MeHbWe aHanorH4HOH Befilo14HHbl, AaHHOH naynH lo1 neAeprep-
6epoM1191 H3 aHanH3a 6apbepoe AeneHHR RAep-aKTHHHAOB. 

CornacoeaHH~A pac4eT HHTerpanbHbiX 1-1 A"'~~epeHuHanbHbiX ce4e
HHA AeneHHR c y4eTOM ecex KaHanoe pacnaAa cocTaeHoro RAPa no3-
eonReT nony4HTb AOCTaT04HO HaAemHy~ HH~OpMaUH~ 06 3~eKTio1BHOM 
MOMeHTe HHePUI-11-1 J~¢¢,,xapaKTepH3Y~~J4eM ~OpMy RAPa B nepeXOAHOM 
COCTORHHH. nony4eHHaR B AaHHOH pa6oTe 3aBHCHMOCTb t¢ I J3lPlP• 
I Jc¢.- TeepAOTefibHbiA MOMeHT HHePUHH c~epbl, paeHoeenHKoA c AaH
H~M RAPOM/ OT napaMeTpa Z 21A npH Bb!COKOH 3HeprHH B036ymAeHHR 
/E =85-90 M3B/ noKa3aHa Ha pHc.7. TaM me npHBeAeH~ pac4eTHble 
KpHB~e 3TOH 3aBHCHMOCTio1 B M~ mHAKOH KannH C pe3Kio1M KpaeM1201 

/WTPHXOBaR fiHHHR/ lo1 pa3Mb1TbiM KpaeM 1211/cnnowHaR KPHBaR/.BHAHO, 
9 



4TO HaHAeHH~e HaM~ 3Ha4eH~R Jc¢(J~¢¢. He npOT~BOpe4aT paC4eTaM 
no MOAeJl~ lK~AKOH Kann~ C pa3M~TbiM KpaeM, OAHaKO B ~HTepBaJle 
Z 2 I A = 30-32 Ha61110AaeTCR 6onee pe3Koe yaeJ11-14eH~e J ~4?4?.no 
cpaBHeH~IO C paC4eTOM. 

~HTepeCHa TaKlKe B03MOlKHOCTb npoaHaJ1~3~POBaTb 3aB~C~MOCTb 

yrnoaoH aH~30Tpon~~ oT Kp~T~4ecKoro yrnoaoro MOMeHTa. ~cnonb-
3yeMble o6~4HO A11R aHaJ1~3a W(ff')/ W(90°) npocT~e aHan~-
T~4ecK~e BblpalKeH~R npeACKa3~BaiOT ee KBaApaT~4HYIO 3aB~C~MOCTb 
oTfer· B TO lKe apeMR y4eT 3aa~c~MOCT~ 6apbepa AeneH~R Br OT 
f np~BOA~T K TOMY, 4TO A11R RAeP B o6nacT~ A =170-21 0 OCHOBHOH 
BKJlaA B Ce4eH~e BHOC~T AOCTaT04HO y3K~H naKeT Jl~~~~aJlbH~X 
BOilH a6n~3~ KP~T~4ecKoro yrnoaoro MOMeHTa fer , 4TO np~ao-
A~T K W(00)/W(90°) _ fer • OcHOBHOe OTJ1~4~e ABYX 3TI1X 
O~eHOK COCT011T B TOM, 4TO B npOCTOH MOAe1111 npeAnOJlaraJlOCb 
a r (f) - a e (t), 11 ~HTerp~poaaHI1e npoBOA111lOCb no ace.:i o6nacT~ 
f, 4TO 11 AaBaJlO 6011ee B~COKYIO CTeneHHYIO 3aBI1CI1MOCTb yrJlOBOI1 
aHI130TpOnH11 OCK011KOB AeJleHHR OTfcr• noJlH~e paC4eT~ npOAeMoH
CTpl1pOBa11H JlHHeHHYIO 3aB~CI1MOCTb yrJlOBOH aH1130TpOnHI1 OT fer • 

AHan~-t3 ·3Kcnepi1MeHTa1lbHbiX AaHH~x o A11<!KI>epeH~Ha1lbH~x 11 11H
TerpailbH~X Ce4eHHRX AeJleHHR yKa3~aaeT Ha Cy~eCTBeHHYIO pOJlb 
Be11114HH~ KpHTI14eCKOro yrnoaoro MOMeHTa o6pa3oBaHI1R cocTaaHo
ro RApa. npH 3TOM nony4aeMoe ce4eHHe o6pa3oaaHI1R cocTaBHoro 
RApa ae AOillKHO paBHRTbCR CYMMe Ce4eHI1H AeJ1eHI1R H BCeX Hc
napi1TeJlbH~X peaK~HH. K COlKaJleH~IO, B HaCTOR~ee BpeMR HMeeTCR 
KpaHHe He3Ha4HTeJlbH~H 3KCnepi1MeHTa1lbH~H MaTepHaJl 0 a 0 B 
11CCJleAYeMOH 06J1aCTH RAep, B KOTOpOH Ce4eHI1e Ae11eHI1R COCTaa
IlReT 1111Wb MaJ1yiO 4aCTb OT nOJ1HOrO Ce4eHI1.R peaK~I111. no3TOMy 
3Ha4~-tTe1lbH~H 11HTepec npeAcTaan.RIOT AaHH~e o ce4eHI1RX ~-tcnapH

Te1lbH~x peaK~11H 11 AeneHI1R AI1R peaK~HH 12c +1B2w, nony4eHH~e 
B pafiOTe/22/.AaHH~e 3TOH pa60T~ no ce4eHI1RM AeJleHI1.R AOCTaT04-
HO xopowo cornacyiOTcR c 3KcnepHMeHTaJ1bH~MH ar HacToR~eH pa-
6oT~, HO np11 3TOM Ce4eHI1R o6pa30BaHHR COCTaBHOro RApa COCTaa
Jl.RIOT -60% OT ae,pacC4HTaHHOrO HaM~ B A11ana30He 3Hepri1H 110HOB 
yrnepOAa 77 +121 M3B. non~TaeMCR paccMoTpeTb nOJ1Y411BWeecR 
pacXOlKAeHI1e. ~3BeCTHO, 4TO np11 3HeprHRX 110HOB yrnepOAa 

> 7 
M3B y y 

Cy~eCTBeHHO B03pacTaeT BKJlaA B3ai1MOAeHCTBI1H, 
HYKilOH 

He npi1BOAR~11X K o6pa30BaHI110 COCTaBHOrO RAPa 11 ConpOBOlKAa~11X-
y /28/ 

CR B~eTOM OAHOI1 111111 ABYX np.RM~X a-4aCTI1~ .BMeCTe C TeM, 
o~eHKa KPI1T114eCKoro yrnoaoro MOMeHTa no ~OpMyne /5/ cooTseT
cTsyeT MOAe1111 pe3KOro o6pe3aHI1R , TaK KaK np11 3TOM fer <f mu , 
11, COOTBeTCTBeHHO. T t er - 1 • npl1 60J1bW11X. f npeAnonaraeTCR. 
4TO ace Ce4eHI1e CBR3aHO C KaHaJlaMH np.RM~X peaK~11H. 0AHaKO 
KalKeTC.R 04eB11AH~M, 4TO nepeXOA OT COCTaBHOrO RApa K npRM~M 
peaK~11.RM AOillKeH 6~Tb AOCTaT04HO nnaBH~M. 

10 

Y4eT TaKoro pa3M~TI1R A01llKeH npHBOA~Tb K yaenl14eHHIO KPHTH-
4ecKoro yrJlOBOrO MOMeHTa C OAHOH CTOpOH~ ~ K yMeHbWeHI110 non
HOrO Ce4eH~R - C APYrOH. KpoMe TOro, TaK KaK Ha~601lbWI1H BKJlaA 
B Ce4eHJ.1e Ae1leHJ.1.R BHOC.RT 611H3KHe K ferYr1lOB~e MOMeHT~, TO 
MOlKHO HaAeRTbCR, 4TO Ce4eHHe AeJleH~.R npl-1 3TOM H3MeHHTC.R He3Ha-
4HTe1lbHO. AJlR y4eTa pa3M~T~.R nepeXOAa MelKAY npo~eCCOM C11J.1.RHI1R 
11 npRM~MH peaK~J.1RMI1 MOlKHO npeAnOJlOlKHTb CJleAyiO~yiO Ka4eCTBeHHYIO 
MOAe1lb. liyAeM HaXOAI1Tb fer 113 YC110B~H HC4e3HOBeHJ.1R 11 KapMaHa 11 

B CYMMapHOM noTeH~11a1le B3aJ.1MOAeHCTBHR, BK11104niO~eM RAePH~H 

noTeH~11a11 BHAa CaKcoHa-ByAca c o6~enp~-tHRT~M Ha6opoM napaMeT
pos V0=-60 M3B, d=0,5 ~M, r 0 =1 ,28 ~M. 

Ce4eHI1e o6pa30BaHI1R COCTaBHOro RApa 3ani1WeM C11eAYIO~I1M o6-
pa30M: 

2 00 

ae =rrh f:
0

(2f +l)TtPf /8/ 

Ko3<!KI>H~~eHT'npoxolKAeHI1R 6apbepa B3ai1MOAeHCTBHR onpeAenReT
CR CTaHAapTHO: 

Tt = 11 +exp[2n(V8 t -EcJI'~wrll- 1 , 

rAe VB£- B~COTa 6apbepa B3ai1MOAeHCTB~R, a 1iwf- Kpi1BH3Ha 
3Toro 6apbepa A11R t -oH B011H~. 

/9/ 

B s~palKeHH11 /8/ Pt onpeAenReT aepoRTHOCTb nonHoro C1111RHHR 
RAep nocne npOXOlKAeHI1.R J.10HOM 6apbepa B3ai1MOAeHCTB~R. npi1611J.1-
lKeHI1e pe3KOrO o6pe3aHH.R COOTBeTCTByeT TOMy, 4TO , ,.. , 

- • -or /10/ 

npl1 t > t er 

liyAeM C411TaTb, 4TO AalKe np11 f<f er, T.e. np1-1 Ha11H4H11 11KapMaHa 11
, 

eepO.RTHOCTb C1111RHI1.R OT11H4Ha OT eAI1H~~~ H 3aBHC11T OT r11y611H~ 

noTeH~Ha1lbHOH RM~. TaKoe npeAnonolKeHI1e KalKeTCR ecTecTBeHH~M, 
TaK KaK np11 11C4e3HOBeHJ.111 11KapMaHa 11 Ce4eHHe C11J.1RHJ.1R np11HI1MaeT
C.R paBH~M HY1110. 

AnnpoKCJ.1M11pyeM Pt cneAYI0~11M a~palKeHI1eM: 

a(VBf - Wt ) 
Pf=ll-exp[- ]1, /11/ 

hwt 
rAe a - napaMeTp, onpeAe11ReM~H 113 noArOHKH K ae, 1iwt- TO lKe 
caMoe, 4TO 11 a /9/, VB£ - W t - rny611Ha noTeH~11a1lbHOH RM~. 

~cno1lb3YR a~weon11caHHYIO MOAe1lb, M~ npoae1111 pac4eT ar(E) 
11 u e (E) A11R peaK~HI-1 12C +182 W, He MeH.R.R napaMeTpOB, yKa3aHH~X 
B Ta6n.2. Ha p1-1c.8 npeACTaaneH~ 3aBHCI1MOCTJ.1 af OT fer H ee-
11~4J.1H~ f AJlR EL=121 M3B, pacc411TaHH~e no MOAen"" pe3Koro o6pe-
3aH~R /wTpl-1xoaaHH~e 11~-tH~~/ 11 MOAe1111 c pa3M~T~M norno~eHJ.1eM 
/cnnowHaR KPI-1BaR/. CpaeHeHJ.1e nony4eHH~x 3Ha4eH~-tH ce4eHMH ~ ,ae""fer 
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PHc. 8. Ilap~mi.TibHbie cetJeHHJ~ 

o6fa3oBaHHJ~ cocTaBHoro J~~pa 

a c ~H 3HeprHH ~L =I 21 M3B 
s peaK~HH 12 c + tsz-w: ___ -
B MO~e.TIH C pe3KHM KpaeM H 

--- - B MO~e.TIH C pa3MbiTHeM 

/a =0,22/. IlyHKTHPHOH npJ~MOH 
noKa3aHa TOtJKa o6pe3aHHJ~ ce

'leHHH ITO f B MO~e.TIH C pe3KHM 

KpaeM. 

Ta6nH~a 3 

3KcrrepHMeHTa.TibHbie H pactJeTHhie cetJeHHJ~ ~e.TieHHH ur 
H C.TIHHHHJI a c ~H peaK~HH 12 C +182 W • CTOJIO~bl C HOMepaMH 

/J/ COOTBeTCTBYIDT MOP,e.TIH J~~pa C pe3KHM KpaeM, a /2/ -
Mo~e.TIH c pa3MbiTHeM I a =0, 22/. 

EL 
Ot, M6apH l5c, M6apH lcr 

lJKcn. (1) (2) IJI<Cll (1) (2) (1) (2) 

77 ::n l1 ?A <;F;A ~170 15~() :n /Q 

101. 330 370 300 805 ~460 910 1.7 61 

121 607 660 510 ID65 ~1.70 910 51. 67 

C 3KCnepHMeHTarrbH~MH BerrH4HHaMH Ce4eHHH H paC4eTaMH no MOAerrH 
c pe3KHM KpaeM AaeTcR a Ta6n.3. BHAHO, 4TO HcnonbayeM~e 
COOTHOWeHHR /11/ Cy~eCTBeHHO yMeHbWaiOT BeriH4HHy a npH cpae
HHTerrbHO He3Ha4HTerrbHOM H3MeHeHHH CTr(E). ~arrbHeH~ee paaBHTHe 
TaKoro nOAXOAa Tpe6yeT 6onee T~aTerrbHoro aHanH3a HMeKJ~erocR 
3KcnepHMeHTanbHOro MaTepHana no ace APYrHx o6nacTRX Mace 
COCTaBH~X RAep H AriR APYrHX TR~en~x HOHOB, a TaK~e 6onee 
AeT:nbHOro n~A6opa napaMeTpoe RAepHoro noTeH~Hana H Ko3~H~HeH
Ta 2 KOTOp~H AOn~eH Onpe~eneHH~M o6pa30M 3aBHCeTb OT eenH4 H
H~ Z I A eo BXOAHOM KaHane 261 • 

3AKJ004EHHE 

B peaK~HRX c HOHaMH 12c B wupOKOM ~· HHTepeane 3HeprHH 6~nH 
nony4eH~ 3KcnepHMeH.TanbH~e AaHHL'e o ~ ce4eHHRX H yrnoe~x pacnpe-

12 

I 

AeneHHRX OCKOrrKOB AeneHHR AnR 1 5 RAeP OT 170Yb AO 21° Po. 3TH 
pe3yrrbTaT~ 6~nH npoaHanH3HpOBaH~ B paMKaX CTaTHCTH4eCKOH MOAe
riH C HCOOITb30BaHHeM onpeAerieHH~X npeAnOno~eHHH 0 CTpyKType 
6apbepa AeneHHR H 3HepreTH4eCKOH 3aBHCHMOCTH napaMeTpoe nnoT
HOCTH YPOBHeH. Cy~eCTBeHHOe BriHRHHe Ha pe3yribTaT~ paC4eTOB 
oKa3ana eenH4HHa o6ono4e4HOH nonpaBKH uW. B 4aCTHOCTH, nony-
4eHHble B~COT~ 6apbepOB AeneHHR 3aMeTHO 0TriH4aiOTCR OT HX ~HA
KOKanerrbH~X 3Ha4eHHH H Hennoxo cornacyKJTCR c 6apbepaMH Aene
HHR XOITOAH~X RAep, HaHAeHH~MH H3 peaK~HH C nerKHMH 3apR~eHH~
MH 4aCTH~aMH. Hcnonb30BaHHe 3HepreTH4eCKOH 3aBHCHMOCTH napaMeT
poe OITOTHOCTH RAepH~X ypOBHeH n03BOITHITO npaKTH4eCKH He MeHRTb 
OTHOWeHHe a r/ a !.I, 6rrH3KOe K eAHHH~e. 

M~ npeAnOnaranH, 4TO TOllbKO ~HAKOKanenbHaR COCTaBnRIO~aR 
6apbepa AerreHHR 3aBHCHT OT yrnoaoro MOMeHTa, 8 TO BpeMR KaK 
OCTarrbHaR 4aCTb 6apbepa, OTO~AeCTBITReMaR c uW,6panacb He 
3aBHCR~eH OT 3HeprHH B036Y~AeHHR H yrnoeoro MOMeHTa. Bonpoc 
e~6opa CTPYKTY,Pbl 6apbepa AeneHHR ao36y~AeHHbiX epa~aiO~HXCR 
RAep RBrrReTCR 04eHb ea~HbiM, He TOllbKO A[JR HCCneAyeMOH o6naCTH, 
HO H AriR TR~en~x RAep, rAe COOTHOWeHHe 3THX COCTaBITRIO~HX 
6yAeT MeHRTbCR, H B npeAene AITR CBepXTR~en~X RAep ~HAKOKanenb
HaR 4aCTb 6apbepa CTpeMHTCR K HYITIO. B CBR3H C 3TO~ npo6ne
MOH 4pe3B~4aHHO ea~Ho TeopeTH4ecKoe paccMOTpeHHe aonpoca o6 
Ocna6neHHH 060rr04e4HbiX 3~eKTOB C pOCTOM 3HeprHH B036Y~AeHHR. 

3TOT BOnpoc Tpe6yeT OTAerrbHOrO HCCITeAOBaHHR H He RBnReTCR 
~enbKJ AaHHOH pa6oT~. EAHHCTBeHHO xoTenocb 6~ 3aMeTHTb, 4TO, 

""~...,. • •onF\vn
~,,..... ..... ,...' . ·--- ...... ~ .... 

AHMO cornacoeaHHO Y4HT~BaTb enHRHHe o6ono4e4H~x 3$$eKTOB KaK 
B napaMeTpe nnOTHOCTH ypOBHeH, TaK H B 6apbepax AeneHHR. 

HaKOHe~, ea~HYIO ponb HrpaeT onpeAeneHHe BKnaAa pa3nH4H~X 
nap~HarrbH~X BOITH 8 nonHOe Ce4eHHe o6pa30BaHHR COCTaBHOrO RApa. 
Bo3MO~Ho, 4TO Hcnonb30BaHHe MOAeneH c pe3KHM KpaeM ArrR PRAa 
3aAa4 RBnReTCR HeYAOBneTBOPHTerrbH~M. B CBR3H C 3THM ~enaTenb
HO AanbHeHwee 3KcnepHMeHTanbHOe H3y4eHHe npo~eccoe AeBo36y~
AeHHR RAep, BKrrl04aR OAHOBpeMeHHOe H3MepeHHe Ce4eHHH AeneHHR 
H HcnapHTenbH~x peaK~HH, yrnoe~x pacnpeAeneHHH H APYrHx xa
paKTepHCTHK B 6onee WHpOKOH no Z H A o6naCTH KOMnayHA-RAep. 
B 3TOM nnaHe 3Ha4HTerrbH~H HHTepec npeACTaBnReT TaK~e H3y4eHHe 
Ce4eHHH AeneHHR A[JR PRAa H30TOnOB OAHOrO 3rieMeHTa C TeM, 4To-
6~ HenocpeACTBeHHO H3 3KCnepHMeHTarrbH~X ~YHK~HH B036Y~AeHHR 
MO~HO 6~n0 6~ O~eHHTb COOTHOWeHHe BKrraAOB Ce4eHHH 3MHCCHOHHO
ro AeneHHR a nonHoe ce4eHHe AeneHHR. 

B 3aKnKJ4eHHe aeTop~ C4HTaKJT ceoHM npHRTH~M AOnroM no6naro
AaPHTb npo~eccopa ~.U.OraHeCRHa H ~.3.IleHHOH~KeBH4a 3a CTH
MynHpyiO~HH HHTepec K pa60Te, KOnrreKTHB 3KcnnyaTa~HH Y-200 3a 
o6ecne4eHHe 3~eKTHBHOH pa60T~ yCKOpHTenR. 
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Beil3HH c.~. H AP· P7-82-403 
A08KTHHHAHbiX .Rgep, o6pa3yKII.qHXC.fi B peaKLIH.fiX C HOHaMH yrnepoga 

floJJy'leHbl 3KCnepHMeHTaJJbHbie A8HHbie no il>YHKLIH.fiM B036yJK,IJ;eHH.fi 
H yrJJOBbiM pacnpegeJJeHH.fiM OCKOJJKOB geJJeHH.fi, Bbl3biBaeMOrO HOH8MH 
12C, AJJ.fl 15 .Rgep OT 170Yb go 210Po. 3TH pe3yJJbT8Tbl 6b!J1H npo
aHaJJH3HPOB8Hbl C llOMO~biD ~OpMyJJ CT8THCTH'IeCKOH MOgeJJH, npH'IeM 
Y'IHTbiBanocb BJJH.RHHe o6ono'l:e'l:HbiX gcWJeKTOB Ha na.paMeTp nnOTHOCTH 
ypOBHeH H 6apbepbi geJJeHH.R, floJJy'leHHbie H3 8HaJJH38 3KCnepHMeH
TaJJbHblX H pac<~eTHbiX gaHHbiX 3Ha<~eHH.fi 6apbepoa geneHH.fi cornacy
IDTC.R ~ BeJJH'IHH~MH 6apbepOB geneHH.fi XOJJOAHbiX .Rgep. 06cyJK,IJ;aeTC.fi 
BOllpOC Bbi60pa KpHTH'IeCKOrO yrJJOBOrO MOMeHTa H npHMeHHMOCTb MO
geJJeH C pe3KHM KpaeM AJJ.fl OllHC8HH.fi CJJH.fiHH.fi T.fiJKeJlbiX HOHOB C .Rg
paMH, 

P a6oTa Bb!TIOJJHeHa B Jia6opa TOpHH .RgepHbiX peaKLIHH OlliiH. 

Bejzin S.D. et al. Investigation of Fission of Pl-82-403 
Preactinide Nuclei Produced in Reactions with Carbon Ions 

The experimental data on fission cross sections and angular 
distributions of fission fragments of 15 compound nuclei from 
170yb to 21°po produced in the bombardment of different tar
gets by 12c ions have been obtained. These results are analy
sed within the framework of the statistical theory of nuclear 
reactions. The influence of shell effects on the level density 
parameter and fission barriers is taken into account. The fis
sion barrier values obtained from this analysis are the same 
as those for cold nuclei. The problems of the choice of the 
critical angular momentum and the validity of the sharp cut
off model for discribing heavy - ions fusion are discussed. 

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