
COOfilllBHMR 
Ofi'b8AMH8HHOrO 

MHCTMTYT8 
RABPHbiX 

MCC18AOB8HMI 

AYfiHa 

P7-82-538 

A.C.MAbHHOB, M.B.Me6eAb, E.A.qepenaHoB 

CMCTEMATitKA 
3~·EKTMBHOrO OTHOWEIDUI Wn/ rr) 
11APUJ1AJibHiiX IIMPHH 3MMCCMH HEATPOHA 
M ~EREHMH TPAHCKWPHEBiiX H~EP 

1982 



1. K HacTo~~eMy speMeH~ HaKonneH 6oraT~~ 3Kcnep~MeHTanbH~~ 
MaTep~an no ce4eH~~M (HI, xn) -peaK~~~. np~BOA~~~x K o6pa3osa
H~~ T~men~x 3neMeHTOB. Ce4eH~e o6pa3osaH~~ ~3oTona s npo~ecce 
nocneAOBaTenbHO~ 3M~CC~~ ~3 COCTaBHOro ~Apa X He~TPOHOB MOmeT 
6~Tb npeAC TasneHo s B~Ae /1,2/ 

X 

ax0 •ac(E*,I)Px(E*,I) i~ 1 frn (E*,I)/r;0 t(E*,I)];, /1/ 

rAe ac - ce4eH~e o6pa3oBaH~~ cocTasHoro ~Apa c 3Hepr~e~ so3-
6ymAeH~~ E* ~ yrnos~M MOMeHTOM I ; P x- sepo~THOCTb ~cnycKaH~~ 
~3 Hero X He~TpOHOB, 8 o6naCT~ T~*en~x COCTaBH~X ~Aep 3M~CC~~ 
3ap~*eHH~X 4aCT~~ noAaBneHa KynOHOBCK~M 6apbepOM, no3TOMY non
Ha~ W~p~Ha pacnaAa COCTaBHOrO ~Apa ftot np~6n~*eHHO pasHa GyM
Me nap~~anbH~X W~P~H AeneH~~, 3M~CC~~ y-KBaHTa, He~TpOHa: 

Hot = fy+ rn +f!. 3M~CC~~ y-KBaHTOB KOHKyp~pyeT c APYr~M~ 
npo~eccaM~ TOnbKO Ha nocneAHe~ cTyneH~ ~cnap~TenbHOro KacKaAa. 
An~ y4eTa 3TO~ KOHKypeH~~~ MO*HO npeAnOnO*~Tb, 4TO Bpa~aTenbHa~ 
3Hepr~~ ~APa Erot•ocTaswa~c~ nocne 3M~cc~~ nocneAHero He~TpoHa, 
YHOC~TC~ KacKaAOM y-KBaHTOB*, TorAa ~3 B~pa*eH~~ /1/ nony4~M 

nonara~ np~ 3ToM, 4To s o6nacT~ c~nbHO Aen~~~xc~ ~AeP f 0 <<r1 
Hcnonb3Y~ s~pa*eH~e /2/, ~3 3Kcnep~MeHTanbH~x ce4eH~~ a~~P 

MO*HO ~3Bne4b 3Ha4eH~~ ycpeAHeHHOrO no ~cnap~TenbHOMy KaCKaAY 

OTHOWeH~~ W~p~H AeneH~~ ~ 3M~CC~~ He~TpOHa 

<f
0 
;r1 >,.f.~ (rn ;r,);l 1/x ** c noMO~b~ cooTHoweH~~ ·-1 
<fn/ff>exp. (a::lac Px)l/x, 

rAe sen~4~H~ ac ~ Px pacc4~Tb1Ba~Tc~ ~3BeCTH~M cnoco6oM/ 2•4/. 

/3/ 

3Kcnep~MeHTanbH~e 3Ha4eH~~ <fn I r, > exp BKn~4aiOT 8 ce6~ 
AaHH~e, KOTOp~e 6~n~ nony4eH~ B (HI,xn) -peaK~~RX nOA Ae~CTB~eM 
~OHOB /oT 10 B AO 54cr I, conpoBO*AaK>~~xcR 3M~cc~e~ OT 2 AO 8 
HeHTpOHOB / 4- 7/ · HeCMOTpR Ha TO, 4TO Ka*A~H COMHO*~Tenb ( f

0 
/f{) i 

*B OTAenbH~X cny4aRX He06XOA~M 6onee CTpor~~ y4eT 3M~CC~~ 
y -KBaHTOB /3/ • 

**Aanee AnR KpaTKOCT~ 6yAeM Ha3~BaTb sen~4~Hy <f
0 
/f1 > 3<1>¢eKT~B-

HbiM OTHOWeH~eM, 
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3aBHCHT OT E* H i,ycpeAHeHHe no HCnapHTenbHOMy KaCKaAY npHBOAHT 
K cna6ol1 3aBHCHMOCTH 3!j>!j>eKTHBHOrO OTHOWeHHFI <f0 lfr > OT 3THX 
xapaKTepHCTHK Ha4anbHOrO COCTaBHOrO RApaiBI.no 3TOH npH4HHe cy
~eCTBOBaBWHe paHee 3MnHpH4eCKHe CHCTeMaTHKHI1,41 OTHOWeHHFI 

<rn lfr > Y4HTb1BanH TOnbKO 3aBHCHMOCTb <f0 lfr > OT 4HCna HeHTpo
HOB N H npoTOHOB Z B COCTaBHOM RApe, 

2. 3MnHpH4eCKHe CHCTeMaTHKH OTHOWeHHFI .<f0 lfr > ne>KaT B OCHOBe 
MeTOAa paC4eTa I l, 2•41, KOTOpbiH WHpOKO npHMeHReTCFI Anfl O~eHKH ce-
4eHHH o6pa30BaHHFI HOBbiX H30TOnOB TFI>KenbiX H CBepXTFI>KenbiX 3ne

MeHTOB, noCKOnbKY B HaCTOFI~ee epeMFI Anfl CHHTe3a HOBbiX H30TOnOB 
HCnOnb3yeTCFI WHPOKHH accopTHMeHT TFI>KenbiX HOHOB, Anfl nOBbiWeHHFI 
T04HOCTH npeACKa3aHHH Ce4eHHH U·xn Heo6XOAHMO y4eCTb B CHCTeMa-
THKaxl 1, 41 3aBHCHMOCTb 3!l>!l>eKTHBHOro OTHOWeHHFI <f0 lfr > OT 3Hep

rHH eo36Y>KAeHHFI E* loT 4Hcna ~o~cny~eHHbiX HeHTPOHOB x I H yr noeoro 
MOMeHTa I Ha4anbHOrO COCTaBHOrO RApa, 

MeTOA pac4eTa ce4eHHH o6pa3oBaHHFI TR>Kenblx 3neMeHTOB I 1,41 oc

HOBaH Ha npeAnOno>KeHHH, 4TO peanbHbiH npo~ecc AeB036Y>KAeHHFI, 
B KOTOpOM Ha Ka>KAOH CTyneHH HCnapHTenbHOrO KacKaAa 3Ha4eHHFI 

Ei ~o~, cneAOBaTenbHo, Te~nepaTypbl RApa Ti MeHR~TCFI, MO>KHO an
npoKCHMHpoeaTb npo~eCCOM 3MHCCHH 4aCTH~ C HeKOTOPOH nOCTOFIHHOH 
3!l>!l>eKTHBHol1 TeMnepaTypoi1.<T> AnR npoMe>KyT04HOro RAPa. Y4HTbiBaR 
cna6y~ 3aBHCHMOCTb <fn lrr > OT 3HeprHH, B OCHOBY aHanH3a nonO>KHM 
Bblpa>KeHHe Anfl [ 0 /fr , nony4eHHOe B MOAenH C nOCTOFIHHOH TeMnepa
TypOH 191: 

/4/ 

3AeCb Br - 6apbep AeneHHFI; B n- 3HeprHFI CBFI3H HeHTPOHa; !A -

= Z+N; K ' Kn H K!- KOHCTaHTbl, Erot -fl2 I 2 I20J.ISI. nepneHAH-
KynRpHaFI COCTaBnR~aFI MOMeHTa HHep~HH OTHOCHTenbHO OCH CHMMeTpHH 
RAPa OJ. onpeAenReTCFI ero napaMeTpaMH Ae!j>opMa~HH (3 2 H {3 f IOI: 

OJ. • 00 [ 1 + J5l1611 {3 2+ (4512877){3~ + (15/717 J5){3 2 {3 4 ]. 

B pac4eTax ~o~cnonb3oean~o~cb 3Ha4eH~o~R napaMeTpoe f3r0, 2.4 I 11• 121, f3J 
Bbi4HCnflni-1Cb cornacHo/1 31, (3:•£=0,0; TBepAOTenbHbll-1 MOMeHT lo!Hep~l-11-1 
0 0 =0, 4 mN A 513 r ~ Bbi4HCnRncR np~o~ r0 = 1 , 2 !l>M I m N- Mace a HyKno

Hal. 

3. BBeAeM 3HepreTH4eCKy~ 3aBio1CHMOCTb OTHOWeHHR ·f0 lf1,nonO>KHB, 

4TO TeMnepaTypa T CBR3aHa C 3Hepr~o~eH B036Y>KAeHio1R E* COOTHowe
HHeM, nony4eHHbiM e MOAen~o~ !j>epM~o~-ra3a, T. -j E* I a·A 191 ~I AnR 
napaMeTpa nnoTHOCTI-1 ypOBHeH HCnonb3YeM aCHMnTOTH4eCKOe 3Ha4eH~o~e 

a =0, 1 M3B-1114I;pe3ynbTaTbl AnR <f0 lf1 > oKa>KYTCFI MeHee 4YBCTB~o~
TenbHbiMH K lo13MeHeHio1Ki Beiilo141o1Hbl, a B pa3yMHbiX npeAenax. 

)(/ KaK 6blno noKa3aHo e pa6oTef15I,AnR on~o~caH~o~R AaHHbiX no u xn 

1-1 f 0 If£ B MOAenb C nocTORHHOH TeMnepaTypoH HeOOXOAI-IMO BBeCTH 
3ae~o~c~o~MOCTb T • f(E*) TaKoro THna. 

2 

rAe 

H3 Bblpa>KeHHR 141 nony4HM AnR 3!l>!l>eKTHBHoro oTHoweHI-IFI 

X ~Bi +~E~t 
<~ lr1 >. Const <T> exp(.l. .l -....;.,,...-.---), 

X t•l Ti 

~B,· Bi Bi · t.Ei -Eli -Eni ; .<T>- (.II T,. )llx 
·• I - n • rot rot rot ••1 

3!j>!j>eKTHBHaFI TeMnepaTypa, 
nocKOnbKY HeHTpOH yHOCHT H3 FIAPa ManbiH yr nOBOH MOMeHT 

151 

f n .<<1 I 161 H nocne 3MHCCHH Hei1TpoHa MOMeHT HHep~HH TR>Kenoro 

RApa npaKTH4eCKH He MeHReTCFI I A>> 11, To B AaHHOH ~eno4Ke 
AErot .. const. OTMeTHM TaK>Ke, 4TO >KHAKOKanenbHaR 3HeprHFI CBFI3H 
Bn H 6apbep AeneHHFI B r e ~eno4Ke !_aK>K~ MeHR~TCR cna6o _ ( x <<<\ 11. 

Z=Const) e pe3ynbTaTe 4ero ~Bi .. sr -Bn .. consti3AeCb B 0 =x-1.l B~ 
' X 1•} 

11 Br .. x-1 .l B\ ) • HaKOHel!, H3 3Kcnep~o~MeHTanbHbiX AaHHbiX no no-
t=1 

no>KeHH~ MaKCHMyMa !l>YHKL!HH B036Y>KAeHHFI (HI, xn) -peaKt.!HH 171, 
a TaK>Ke 113 3Ha4eHI-IH B~ cneAyeT, 4TO CpeAHFIFI YHOCHMaR HeHTpOHOM 

3HeprHR 6;i =B
0
-2Ti np~o~MepHo nocTOFIHHa AnR 3BeHbeB ~o~cnap~o~Tenb

HOH L!eno4KH 6; "' E *I x • Const. 
TorAa, Y4HTb1BaR, 4TO 

x ~ E* 6; v E*-(x-1)6; .. f(x) (·t E*laA)' n T-(E*)- J- -v--- ... v 
izl 1 aA a(A-1) a( A-x+ 1) 

H3 ypaBHeHHFI 151 nony41o1M OKOH4aTenbHOe Bblpa>KeHHe Anfl OTHOWeHHFI 
<f

0 
lfr >, KOTOpoe COAeP>KHT B ce6e 3aBHCio1MOCTb OT 3HeprHio1 B03-

6y>KAeHHFI E*, yrnoeoro MOMeHTa I H 4Hcna ~o~cny~eHHbiX 4aCTHL! x: 

<fn lfr > = Const T rllx(x) exp[ (B r- Bn + t.Erot) cf>(x) IT]. 161 

3AeCb f (x) - /i!' I._: x x H cf> (x)- ...!- (-..!: + - 1- + ... + .1:-). 
V X \/ 1 .f?2_ J X 

4. H3 cooTHoweHHFI 161 nerKo nony4HTb (j>opMyny AnR np~o~BeAeHHFI 

K 3aAaHHOMY Ha6opy nepeMeHHbiX E 0, 10 , x0 3Ha4eHHFI <fn I fr > , 
H3Bne4eHHoro H3 peaKI..lHI-1 c npo~o~3BOnbHbiM Ha6opoM E*, I. x: 

<f
0 
lr1 >o. <f

0 
1r1 >exp ¢( E*, I,x .. Eo, 10 , x0 ), 171 

rAe 3aBHCio1MOCTb OT HHTepecy~~HX HaC nepeMeHHbiX HMeeT BHA 

- - cp(~) cp(X) 
x exp I J aA ( B 1 - B 0 ) [ --=-- --=-] + \' aA 

v'E* jE* 
I n ° 

3AeCb 1lt9elf • 1 lt9J. -1lt9J. . 
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-1 
10 

-2 
10 

-3 
10 

98 2=97 

102 

• 

• ~ 0~{ 
•• • /. 106 

245 250 255 260 265 245 250 255 260 <A> 
PHC.J, 3MnHpHqecKaa CHCTeMaTHKa 3~eKTHBHOrO OTHOmeHHH 
<f'n /f'r >. 3KcnepHMeHTaJlbHble TOqKH npHBe,[leHbi K 3HaqeHHHH 
x =4, E~ =40 M3B, 10 =I 01i.KpHBhle - pacqeT no «PopMyne I 8/. 

C noMOIJlb~ <)lopMYilbl /7 I npHBeAeM see 3KenepHMeHTailbHble AaHHble 
Ailfl <ru I r f > exp K OAHOMy Ha6opy nepeMeHHbiX Ect' Xo H I 0. 

noeKOilbKY 60ilbWa~ 4aeTb AaHHbiX 1113Bile4eHa 1-13 ee4eHHi1 (HI, 4n)
~c~~~~n, o~5c~cM ~ Kd~~LI~e onopHbiX epeAHHe 3Ha4eHH~ nepeMeHHbiX 
Ail~ 3TOi1 peaK~HH: Xo =4; E~ =40 M3B H I 0 = 1 011. npHBeAeHHble 3Ke
nepHMeHTailbHble eeilH4HHbl <10 /11 >oexp noKa3aHbl Ha p11e .1. BHAHO, 
4TO npH <)>HKeHpoeaHHbiX 3Ha4eHH~x 3HeprHH B036ymAeHH~ E*~-1 yrilOBOM 

0 
MOMeHTe Io 3aBHeHMOeTb <f'0 /f'r>o OT HYKilOHHOrO eoeTaBa ~Apa MOmHO 
npeAeTaBHTb B BHAe 

lg .<fn /f'r > o • ao Z + f3o N +Yo , 

rAe N-N-(x-1)/2. 

/8/ 

3KenepHMeHTailbHble AaHHble Heniloxo onHeblea~T /eM. pHe.1/ eile-
AY~IIlHi1 Ha6op KOHeTaHT: 

ao =-0,269, f3o=0,121, Yo=7,38 Ail~ Z=96, 98, 100; 
a0 =-0,179, {3 0=0,121, y 0 =-1,55 Ail~ Z=97, 99, 101; 

a
0

=-0, 169, f3 = o 081 yo =3,35 Ail~ Z= 102, 0 
' 'y0 =3,00 Ail~ Z= 1041-1 106; 

a0 =-0,284, {30=0,081, y0 =15,16 Ail~ Z=103, 105, 107. 

CooTHoweHH~ /7/, !8! npeAeTaeil~~T eo6oi1 noily3MnHPH4eeKy~ 
eHeTeMaTHKY 3<)l<)leKTHBHOro OTHOWeHH~ <f'h /f'f >, e nOMOIJlbO K0TOpOi1 
MOmHO onpeAeilHTb BeilH4HHy <f'0 /f'r > Ail~ KOHKpeTHOrO Ha6opa 3Ha4e-
HHi1 E*, I, x, xapaKTepH3Y~Ulero AaHHY~ (HI, xn) -peaK~H~. Bbl-

4 

PHc.2. 3aBHCHMOCTb 3HeprHH CBH3H 
HeHTpOHa B n H 6apbepoB ,~:~eneHHa 
~f OT HYKJIOHHOrO COCTaBa THEe

JiblX a,~:~ep. ToqKH - pacqeT no 
«PopMyne/13/;npaMhie - annpoKCHMal.\HH 
pe3yJibTaTOB pacqeTa JIHHeHHbiMH 
3aBHCHMOCTHMH /9/ H /10/; 1.\HcPpbl 
y npaMblx noKa3biBaiOT qHcno npo
TOHOB Z B H,[lpe • 

nOilHeHHble HaMH pae4eTbl ee4eHHi1 Uxn MeTOAOM/4/ e HenOilb30BaHHeM 
eHeTeMaTHKH /7/, /8/ noKa3ailH IlY4Wee eOrilaeHe e 3KenepHMeHTOM, 
4eM pae4eTbl e 3MnHpH4eeKHMH eHeTeMaTHKaMH /1,4/. TaKHM o6pa3oM, 
nOilY3MnHpH4eeKy~ eHeTeMaTHKY /7/, /8/ MOmHO HenOilb30BaTb Ail~ 
O~eHKH ee4eHHi1 o6pa3oBaHH~ HeH3BeeTHbiX H30TOnOB T~meilbiX 3IleMeH
TOB, He 04eHb YAaileHHbiX OT H3y4eHHOi1 06IlaeTH Z H N. 

5. 4To6bl onpeAeilHTb HaAemHoeTb 6oilee AaileKoi:l 3KeTpanoil~~HH, 

He06XOAHMO OTOi:ITH OT 4HeTO 3MnHpH4eeKoro nOAXOAa H 060eHOBaTb 
noily4eHHble BblpameHH~ HeXOA~ 1-13 KaKoi1-IlH60 TeopeTH4eeKOi1 MOAeilH. 
noeKOilbKY TeOpH~ npeAeKa3biBaeT pa3pyweHHe 060il04e4HbiX 3~eKTOB 
B BbleOKOB036YmAeHHbiX ~Apax/17/, npoaHailH3HpyeM 3MnHpH4eeKy~ 
3aBHeHMOeTb /8/ B paMKaX MOAeilH mHAKOi:l KanilH, OnHpa~eb Ha 
WHPOKO Henoilb3YeMbli1 Ha6op napaMeTpOB Mai1epea 1-1 Ce~Te~Koro /13/. 

Paee4HTaeM BXOJlfiWHe B BbiDrlmf'H~ttf' /f../ nnR <T' l.f' ,..,.· r-nPnl-llAP 
'' l ••• 

3Ha4eHH~ 3HeprHi1 ee~3H Hei1TpoHa Bn 1-1 6apbepoe AeileHH~ Br Ail~ 
xo =4. Pe3yilbTal"bb pae4eTa noKa3aHbl Ha p1-1e.2. 3Ha4eHH~ B IlHHei1Ho 

----- n 
3aBHe~T oT Z 1-1 N /eM. pHe.2/: 

B n '" a 0 Z - {3 0 N + y; , /9/ 

rAe a 0 =0,200 M3B; {30 =0,130 M3B H Yn =6,47 M3B. mHAKOKaneilb
Hble 6apbepbl AeileHH~ 8- yMeHbWa~Te~ e poeTOM Z H eila6o 3aBHe~T 

- f 
OT 4Heila Hei1TpOHOB N e ~APe /eM. pHe.2/. Pae4eTHble 3Ha4eHH~ 
Br npH6IlH*eHHO MomHo annpoKeHMHpoeaTb 3aeHeHMOeTb~ 

/10/ 

ar=0,438 M3B, f3r=0,052 M3B, yr =37,60 M3B Ail~ Z <102 
1-1 af =0,188 M3B, f3r=0,025 M3B, Yr=16,4 M3B Ailfl Z~102. 

noAeTaBHB B ypaBHeHHe /6/ annpoKeHMa~HH /9/, /10/ mHAKOKa
neilbHbiX 3Ha4eHHi1 Bn 1-1 Br,nOilY4HM 3aeHeHMOeTb 3~eKTHBHoro oT
HoweHH~ <f'0 /f'r >o OT HYKilOHHOro eoeTaea ~Aep B TaKOM me BHAe 
/8/, KaK H 8 nOily3MnHpH4eeKOi1 eHeTeMaTHKe, npH 3TOM napaMeTpbl 
eHeTeMaTHKH /8/ 6YAYT eB~3aHbl e mHAKOKaneilbHbiMH napaMeTpaMH 
eileAYOUlHMH eOOTHOWeHH~MH: 

5 



/11/ 

Yo=7]1(yr-Yn+~Erot)+ry2' 2/3 

rAe 71 1 ·¢(x0 )/2,3 T0 , 71 2 = lgf ~ ~~ T
0

r1/xo (x
0
)l 

fiBilfiiOTefl npH <)lHKeHpoeaHHOM Ha6ope nepeMeHHbiX E* , I , x 0 KoH-
6 

. 0 0 
eTaHTaMH, ena 0 3aBHefi~HMH OT HYKI10HHOro eoeTaBa f!Apa, 

TaKHM o6pa3oM, Ha61110AaeMafl e 3KenepHMeHTe /pHe. 1/ 11HHeHHafl 
3aBHeHMOeTb lg <In /lr > OT Maeeoeoro 4He11a ·A fiAeP AaHHOro 3ne
Me~Ta fiBilfleTefl oTpa~eHHeM 11HHeHHOH 3aBHeHMOeTH eenH4HH Bn 
H B r OT 4Hena HeHTPOHOB N. HaKilOH npfiMbiX, H306pa~aiO~HX pae
e4HTaHHoe e ~HAKOKanenbHbiMH /13/ 3Ha4eHHfiMH Bn 1-1 B 1 OTHowe-

HHe .<J;; /lf>AI1fl AaHHoro Z, onpeAenf!eTefl rnaBHbiM o6pa3oM napaMeTpoM 
f3n z Const( f3n > {3 f ). 3aBHeHMOe Tb OT Z Be11H41-1Hbl napaMeTpa f3 f Bbl-
3b1BaeT He3Ha4HTeJ1bHOe H3MeHeHHe HaKJ10Ha 3THX npf!MbiX, florH4HO 

npeAnOI10~1-1Tb, 4TO Hafi1110AaeMOe B 3KenepHMeHTa11bHbiX 3Ha4eHHJ'IX 

6 

9A ! l 
/ j 

·1 102 10 i 
/ ,./ ~ 

• / 105 l 
/ / .o' ~ 

-2 
• / / /I 
/ 6 / ' 10 / / / -1 / / ,, 

/ / ~ 
/ / ~ 

/ / 
0

/ 107, ~ 

#'-
-3 // j 

10 
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PHC. 3. CpaBHeHHe 3KCnepHMeHTBJlbHbiX 3H3'lleHHH <In /lr > 

c JKH,IJ,KoKaneJibHbiMH pac'lleTaMH I cnnomHbie KPHBhie/. llyHKTHPHhiMH 
KpHBbiMH OTMe'lleHa Heonpe,IJ,eJieHHOCTb 3KCnepHMeHTBJlbHbiX ,IJ,aHHbiX 
,IJ,JIH <In /If >, COOTBeTCTBYJOII\3H Heonpe,IJ,eJieHHOCTH 11 3MnHpH
'lleCKHX11 3Ha'lleHHii B r ua pHc. 4. 

<f'n /f'r >. exp I-13MeHeHHe HaKJ10Ha npf!MbiX npi-1 nepeXOAe K fiAPaM e 

Z ~102 /eM. pHe.1/ o6bf!eHf!eTefl AOBOilbHO pe3KHM H3MeHeHHeM 3a

BHCHMOeTH BroT HYKilOHHoro eoeTaea fiAeP /eM, pHe.2/; OAHaKo 
e pae4eTe oHo npof!BilfleTefl ena6ee /eM. pHe.3/. B ~enoM HaKilOH 
pae4eTHbiX npfiMbiX 6nH30K K 3KenepHMeHTa11bHOMY I eM. p1-1e. 3/. 

*HAKOKane11bHafl eoeTaBilfiiO~afl B Maeeax f!Aep 1-1, eneAOBaTe11bHO, 
3HeprHfl eBfi3H HeHTpoHa Bn /To eeTb napaMeTpbl an , f3 n, y n I onpe
Ae11eHbl 6onee HaAe~Ho,4eM 6apbepbl AeneHHfl Br Tfl~enblx fiAep/napa
MeTpbl a r , f3 r , .y f I. KpoMe Taro, 3Ha4eHHfl B r onHebleaiOTefl 11HHei1Hoi1 
3aBHeHMOeTbiO /13/ xy~e, 4eM 3Ha4eHHfl Bn .3To npHBOAHT He TOilbKO 
K 60J1bWeH HeOnpeAe11eHHOeTH Be11H4HHbl napaMeTpOB a 0 1-1 YO no 
epaeHeHI-110 e napaMeTpOM~,HO 1-1 K HX 3aBHeHMOeTH OT HYKI10HHOrO 
eOeTaBa fiApa, no3TOMy paeeTOfiHHe Me~AY npf!MbiMI-1, I-1306pa~aiO~HMH 

Ha p1-1e, 1 Be11H4HHY lg <In /lr > O AI1fl pa3Hb1X Z, I-13MeHJ'IeTefl, 1-1 BeR 
H3y4eHHafl 0611aeTb f!Aep He OnHebiBaeTeR Bblpa~eHHeM /8/ e OAHHM 

yHHeepeanbHbiM Ha6opoM 3MnHpH4eeKHX napaMeTpoe a 0 , {3 0 , Yo. 
B pe3yJ1bTaTe MO~HO eAe11aTb BbiBOA, 4TO 3MnHpH4eeKyiO eHeTeMaTHKy 
/8/ He11b3R HenOI1b30BaTb AI1R Aa11eKOH 3KeTpanOI1fi~HI-1 B HeH3y4eHHY~ 
o6naeTb Z 1-1 N. 04eBHAHO, TaK~e, 4TO ee He11b3R npHMeHf!Tb AI1R 
OnHCaHHfl AaHHbiX B HH3K03HepreTH4eeKOH ofinaeTH no OTHOWeHI-110 
In/If , rAe cy~eeTeeHHbiM o6pa3oM npof!BilfiiOTCfl o6ono4e4Hble 3<)l<)leKTbl, 

noAp06HbiH aHa11H3 3TOrO KI1acca AaHHbiX BblnOI1HeH B pa6oTe/ 18/. 

6. Pa311H4Hble eepcHH MOAenH ~HAKOH KannH onpeAe11f!IOT BbleoTy 
6apbepOB Ae11eHHfl TR~e11b1X fiAeP C T04HOCTbiO -1 M3B /eM, PHe,4/, 
no3TOMy, 4T06bl AOeTH4b xopowero cornacHR Me~AY pac4eTHbiMH 1-1 
3KcnepHMeHTanb HbiMH 3Ha4eHHfiMH <In I I 1 > He TOilbKO no HaKilOHY 
npRMbiX /eM, pHc.3/, HO H no a6COI110THOH Be11H4HHe, He06XOAHMO 
CKOppeKTHPOBaTb ~HAKOKaneJ1bHble/l 3/ 6apbepbl Br B npeAenax oT

Me4eHHOH HeonpeAeneHHOCTH, Pa3yMeeTcfl ,H3BI1e4eHHble TaKHM o6pa-
30M 1-13 <In /11 > 3MnHpH4eeKHe 3Ha4eHHR B 1 RBI1RIOTeR eecbMa rpy6biMH 

KaK H3-3a HeT04HOCTH CaMHX 3KCnepHMeHTa11bHbiX AaHHbiX no 'xn 
/6onbwoi1 pa36poc To4eK AI1R <In /lr > ~xp I, TaK H H3-3a <)lH3H-
4eeKHX ynpo~eHHH, coAep~a~HxeR e npo~eAype H3BI1e4eHHfl B r • 
TeM He MeHee, nocKOilbKY AaHHbiX o ~HAKOKanenbHbiX 6apbepax B o6-
naeTH Z >1 00 HeMHOro, npeAeTaBJ1ReT HHTepec cpaBHeHHe 113MnHpH-

4eCKHX11 3Ha4eHHH B 1 c pac4eTHbiMH, nony4eHHbiMH c noMO~biO pa3HbiX 
eepcHH MOAe11H ~HAKOH KannH /13,19,20/. TaKoe epaeHeHHe npHBeAeHo 
Ha pHe,4. 

113KenepHMeHTa11bHble11 3Ha4eHHR B r ny4we cor nacyiOTCR c ~HAKOKa

nenbHbiMH 6apbepaMH AeneHHRMai1epca H CBRTe~Koro1 13/.cneAyeT oT

MeTHTb, 4TO pa3Hble eepeHH MOAe11H ~HAKOH KannH npeACKa3b1BaiOT 
pa3HYIO H30TonH4ecKyiO 3aBHCHMoCTb Br/cM, pHc.4/. B npHH~Hne 
1-13 3KCnepHMeHTaJ1bHbiX 3Ha4eHI-1H <1

0 
/11 > MO>KHO 6bl110 fibl i-13BJ1e4b 

3aBHei-1MOCTb Be11H4HHbl Br OT 41-1CI1a HeHTpOHOB B RApe, ee11H 6bl 3TH 
3Ha4eHHfl HMe11H MeHbWyiO HeonpeAe11eHHOCTb, 
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PHc. 4. CpaBHeHHe "3MnHpHtJeCKHX11 6apbepoB p;eneHHH B f 
C pactJeTaMH, BblllOJIHeHHbiMH C noMOI!Ib!O pa3HbiX MOp;HqmKai.J;HH 

MOp;eJieH *H,D;KOH KaTIJIH. CnJIOrnHaH KPHBaH - pactJeT no MO,D;enH 

Maifepca H CBHTen;Koro/ 131; mTpHx-nyHKTHpHaH - no Mop;eJIH 
TiayJIH H llep;eprep6epa/19/;nyHKTHpHaH - no Mop;enH Kpanne

HHKcal 'l!J/, 3amTpHxoBaHHhie o6nacTH H3o6pa.JKaiOT Heonpep;eJieH

HOCTb 11 3MnHpH'IeCKHX 11 3HatJeHilif Br , cooTBeTC~BYIOIIIYIO 
Heonpep;eneHHOCTH 3KCnepHMeHTaJibHhiX p;aHHb!X p;JIH <rn /rr>· 

AnR nony4eHHR 6onee T04H~x cBeAeHHA o 6apbepax AeneHHR TRme
n~x RAep He06XOAHMO aHaflH3HPOBaTb MeHee ycpeAHeHHble 3KCnepHMeH
TaflbHble AaHHble, 4eM 3C!>$eKTHBHOe OTHOWeHHe .<rn /·fr >. 0AHOH H3 
TaKHX xapaKTepHCTHK, KOTOpy~ MOmHO H3Bfle4b H3 Ce4eHHH (HI,xn)
peaKI..IHH, RBnReTCR OTHOWeHHe ·f n frr •COOTBeTCTBY~l!lee onpeAe
neHHOMY 3Ha4eHH~ 3HeprHH B036ymAeHHR E* RApa. AHanH3 3HepreTH-
4eCKoH 3aBHCHMOCTH OTHOWeHHR rn /rr n03BOflHT HCCfleAOBaTb HC4e3-
HOBeHHe o60fl04e4HbiX 34><1JeKTOB B TRmenbiX HarpeT~X HApax, 4TO 
HMeeT samHoe 3Ha4eHHe AflR npo6neM~ CHHTe3a csepxTRmen~x ane
MeHTOB. 

ABTOP~ 6naroAaPHbl r .H.ellneposy 3a HHTepec K AaHHOH pa6oTe, 
10. Ll. OraHecRHY 3a none3Hble o6cymAeHHR H CTHM)IflHPY~LIIHe 3aMe4aHHR 
H A.r.AeMHHY 3a noMOlllb s aHanH3e ce4eHHA (HI, xn) -peaKI..IHH. 
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HnbHHO& A.C., Meoenb M.B., 4epenaHoa E.A. P7-82-538 
CHCTeMaTHKa 3Cil<lleKTHBHOrO OTHOWeHHA <r,. /rr > nap411anbHbiX WHPHH 
3MHCCHH HeHTpOHa H AeneHHA TpaHCK~pHeBbiX AAep 

Hs aHanHaa 3KcnepHMeHTanbHbiX ce1.1eHHH (HI, m)-·peaK4HH nony1.1eHbl aHal.leHHA 
OTHOWeHHA nap411anbHbiX WHpHH 3MHCCHH HeHTpOHa H AeneHHA .<rn /f1 >; ycpeA
HeHHOrO no HCnapHTenbHOMy KaCKaAY· B paMKaX CTaTHCTHI.IeCKOH MOAenH pacnaAa 
B036YlKAeHHbiX AAeP onpeAeneHbl 3aBHCHMOCTH BenHI.IHHbl .<r11 /r1 > OT 3HeprHH 
803GyMCAeHHA E*, yrnoaoro MOMeHTa I H I.IHCna HCnyl!leHHbiX HeHTpOHOB X, C no
MOI!Ib~ 3THX 3aBHCHMOCTeH npOBeAeH aHanH3 3KCnepHMeHTanbHbiX AaHHbiX H nonyl.leHa 
nony3MnHpHI.IeCKaA CHCTeMaTHKa OTHOWeHHA .<r

0
/r1>; 06cyMCAaeTCA 3aBHCHMOCTb 

OTHOWeHHA <r11 /r1 > OT HyKnOHHOro COCTaaa AApa B paMKaX MOAenH IICHAKOH KannH . 

PaGoT~ BblnonHeHa a fla6opaTopHH AAepHbiX peaK4HH OHRH. 

lljinov A.S., Mebel M.V., Cherepanov E.A. P]-82-538 
Systematics of<r,.tr'1>Effect i.ve Ratio of Neutron Emission 
Partial Widths and Transcurium Nuclear Fission 

On the basis of experimental cross sections of (HI, :m) reactions the 
values of neutron emission partial width ratio to fission <f

11
/f1>averaged 

over the evaporation cascade are obtained. Within the framework of the 
statistical model of the decay of excited nuclei the dependences of <r,.tr1> 
on excitation energy E•, angular momentum I and the number of emissed neut
rons x are determined. B-y means of these dependences the ana I ys is of ex
perimental data is performed and the semiempirical systematics of <r11 /r1 > 
ratio Is obtained. The dependence of <r

11 
tr1> ratio upon the nucleon compo

sition of a nucleus is discussed in the framework of the liquid drop model. 

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