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BBE,QEH~E 

nonH~e paAHa~HOHH~e WHPHH~ He~TpOHH~X pe30HaHCOB RBflR~TCR 

OAHO~ H3 HaH6onee XOPOWO H3y4eHHbiX xapaKTepHCTHK BbiCOKOB036Y>K

AeHH~X cocTORHH~ RAep. TeopeTH4ecKHe o~eHKH a6con~THbiX 3Ha4e
HH~ y-wHpHH, a TaK>Ke 3HaHHe HX 3HepreT~4eCKO~ 3aB~C~MOCT~ Ba>K

HO KaK npH B~4HCneH~~ Ce4eHHR paA~a~HOHHOrO 3aXBaTa He~TpOHOB 
B WHPOKO~ o6naCTH 3HeprH~, TaK H npH aHaflH3e pa3flH4H~X RAepH~X 

npo~eCCOB, BKfl~4aR ABYXCTyneH4aTble peaK~HH T~na (n, }fi '), 

(n, ya).nocKOflbKY AflR AOCTaT04HO TR>Ken~x RAep HHTerpaflbH~e xapaK-

TepHCT~KH paAHa~HOHHOrO KaHana pacnaAa He~TpOHH~X pe30HaHCOB 
onpeAeflR~TCR B OCHOBHOM y-nepexoAaMH Ha CflO>KH~e KOHe4H~e CO

CTOHHHH, TO nonH~e paAHa~HOHH~e WHP~H~ o6~4HO paCC4HT~Ba~T 

s paMKax cTaTHCT~4ecKoro noAXOAa. EcnH 3HepreTH4eCKY~ 3aBHCH

MOCTb nnOTHOCTH B036Y>KAeHH~X COCTORHH~ $HKCHPOBaTb ¢eHOMeHo

norH4eCKH, TO B03~0>KHOCTb KOflH4eCTBeHHoro onHCaHHH cpeAHHX pa

AHa~HOHHbiX WHPHH fy 6yAeT nOflHOCTb~ onpeAenRTbCH aAeKBaTHOCTb~ 
npHHRT~x c~nos~x ¢YHK~H~. TeopeT~4eCKHe o~eHKH senH4HH nposo
nHnHcb /l-5/ Ha OCHOBe Oa3flH4H~X noencTaBneH~~ 0 BeOOHTHOCTRX 

3neKTpoMarHHTH~x nepexoAOB. B PHAe pa6oT /eM., Hanp~Mep, 13 .4/ I 
3T~ pac4eTbl Hcnonb3osanHCb AnR ¢eHoMeHonorH4ecKo~ napaMeTpH3a
~HH paAHa~HOHH~X CHflOB~X ¢YHK~H~. ~HO~ nOAXOA K npo6neMe OnH

CaHHH cpeAHHX paAHa~HOHH~X WHPHH 6~n p~anH30BaH B pa6oTe 161 , 
B KOTOPO~ pe3YflbTaT~ paC4eTOB Ben~4HH [y ~CnOflb30BaflHCb B Ka-

4eCTBe TeCTa TeopeTH4eCKHX $OTOHH~X C~flOB~X ¢YHK~H~. 
B AaHHo~ pa6oTe Ha ocHose nOAXOAa 16

' nony4eHbl aHanHTH4eCKHe 
s~pa>KeHHH AnH nonH~x paAHa~HOHH~x WHP~H s-He~TPOHH~x pe3oHaH

cos. ~ccneAOBaHa 3aBHCHMOCTb yKa3aHH~X WHP~H OT 3HeprHH B03-
6y>KAeHHH H MaCCOBOrO 4HCna. npoBeAeHO CpaBHeHHe nony4eHH~X pe-

3YflbTaTOB c pe3ynbTaTaMH APYrHx sap~aHTOB TeopeTH4eCKHX o~e-
HOK Ben~4HH f y . ~ 

1 . nOCTAHOBKA 3A,QA4H 

nocKOflbKY B ¢opMHpOBaHHH MHrKO~ 4aCTH nepBH4Horo cneKTpa 
y-KBaHTOB OCHOBHy~ ponb Hrpa~T I?! y-nepeXOA~ MYflbTHnOflbHOCTe~ 
El H Ml, To s AHnonbHOM npH6nH>KeHHH s~pa>KeHHe AnH cpeAHe~ non
Ho~ paAHa~HOHHO~ WHpHH~ S-He~TpOHHbiX pe3oHaHCOB 3anHC~BaeTCH 
B BHAe 
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rAe I - cnHH HApa-MHWeHH, P 111 (U)- nnoTHOCTb Bo36y~eHH~x co
cToHHH~ KOMnaYHA-HAPa CO CnHHOM H 4eTHOCTb~ J11 npH 3HeprHH 
B036Y*AeHHH U, S~ - COOTBeTCTBy~~He paAHa4HOHH~e CHflOB~e $yHK-
4HH. 

nepBble TeopeTH4eCKHe 04eHKH nOflH~X paAHa4HOHH~X WHPHH 6~nH 
npoaeAeHbr/1/ 6naTTOM H Ba~cKon$oM a npeAnono*eHHH, 4To oTHowe
HHe cpeAHero KBaApaTa MaTpH4Horo 3neMeHTa onepaTopa MynbTH
nonbHoro nepexoAa K paccToHHH~ DA Me*AY HCXOAH~MH ypoBHHMH 
eCTb BenH4HHa nOCTOHHHaH H paBHaH aHanorH4HOMY OTHOWeHH~ Aflfl 
OAH04aCTH4HbiX COCTOHHH~. 3TO 03Ha4aeT, 4TO COOTBeTCTB~~aH pa
AHal.IHOHHaH cHnoaaH $YHK4HH HBnHeTcH KOHCTaHTo~. CornacHo 04eH
KaM Ba~cKon¢a 

S ~ (El) ~ A 213 /D 0 , /2/ 

rAe Do - paCCTOHHHe Me*AY ypOBHHMH B6nH3H OCHOBHOrO COCTOHHHP.. 
EcnH aocnonb3oBaTbCH o6~enpHHHTOH a cTaTHCTH4eCKOH MOAenH 

¢opMyflOH AnH nnoTHOCTH ypoaHeH CO CnHHOM, paBH~M Hyn~, 

Po (U) 
1 -

:::: --exp(2y'aU). 
au 2 

/3/ 

rAe a- napaMeTp nnoTHOCTH ypoaHeH, H o4eHKO~ D0 ~A-t/a, To 
B npeHe6pe*eHHH BKflaAOM Ml-nepeXOAOB H3 $OPMYfl~ /1/ HeTPYAHO 
nony4HTb BWPa*eHHe 

r ::. c 1 A(_Q) 2 
Y a /4/ 

nocKOflbKY TeopeTH4eCKHe 04eHKH/l/ WHPHH fy n04TH Ha ABa no
PHAKa npeebrwa~T no a6con~THOH aenH4HHe Ha6nroAaeM~e 3Ha4eHHH, 
TO B paMKaX MOAenH 8aHCKon¢a B03HHKaeT npo6neMa HOpMHPOBKH 
paCC4HTaHHWX 3Ha4eHH~ aenH4HH ry . I 

6onee nocneAoBaTenbH~M npeACTaBnHeTCH nOAXOA, B KOTOPOM pac-
4eTw paAHal.IHOHHWX WHpHH OCHOBaH~ Ha npHMeHeHHH npHH4Hna AeTanb
HOrO paBHOBeCHR no OTHOWeHH~ K peaKl.IHH $OTOnorn~eHHH (y,n). 
npH 3TOM AenaeTCR AOny~eHHe 21 , 4TO ce4eHHe ¢oTonorn~eHHH 3a-
8HCHT TOflbKO OT 3HeprHH nornc~aeMOrO y-K8aHTa H He 3a8HCHT 
OT 3HeprHH 803GY~AcH~R Rgpa 

a (E ) ~ 
y y 

2 

r~ y 

D E2 
,.\ y 

/5/ 

~ 

~A: ~l~o~H~~~A~~~Hw;~=~~e~:::~:;~A:a::c:~~~~:A~=:~:~HC~~;~:::~ 
HHH AHnOflbHWX Y-KaaHTOB annpOKCHMHpoaaTb KPH80~ flopeH4a, TO, 
cneAYH pa6oTe 121 , MO*HO CBH3aTb PaAHa4HOHHY~ CHfl08Y~ ¢YHK4H~ 
Sy(El) c xapaKTepHCTHKaMH rHraHTCKoro AHnonbHoro 3neKTPH4ecKo
ro peaoHaHca /13AP/: 

S A(El) y 

2 u,r g 

= const · E y - 2 E 2)2 + r
1
2 E ~ 

(E g- y 

!6! 

rAe ag- ce4eHHe ¢oTonorno~eHHH a MaKCHMyMe f3AP, a Eg H fg
nonomeHHe H wHpHHa r3nP. B paMKax MoAenH f3AP 2' aaaHcHMocTb 
nonHOH paAHal.IHOHHOH WHPHHW OT '1aCcoaoro 4HCna H napaMeTp08 U 
H a HMeeT BHA /8/ 

r ~ A71a
0

2.2 -2,8 
Y - c 2 a 171 

6nH3Koe no CTPYKType 8Wpa*eHHe AnH ry 6wno nony4eHO 8 pa-
6oTe '4' B KOTOPOH 3a8HCHMOCTb MemAY napaMeTpaMH ag, r g H Eg 
f3AP nP~Anonaranacb a BHAe u

1
fi;Ei=C·A 4 3 • rAe c- HeKoTopaR 

noA6HpaeMaA KOHCTaHTa. 
8 pa6oTe '5/ 6wna npeAnPHHHTa nonbiTKa on~caTb C8o~CT8a f3.11P 

Ha OCHOBe o6ono4e4HOro nOAXOAa. npeAnomeHHaA a'S/ napaMeTpH3a
l.IHR wHpHHbl f3AP r g = const · E ~ nPHBOAHT K cneAY~~eMy 8WPa*eHH~ 
AnA r y: 

r Y "' ca A' ':; ( ~ l "! o 
a 

I'd! 

KaK BHAHO H3 npHBeAeHHbiX Bblwe ¢opMyn, B pa3HbiX nOAXOAaX 
nony4aeTCA cy~eCTBeHHO OTflH4a~aACR 3aBHCHMOCTb BenH4HHbl fy 
oT Maccoaoro 4Hcna H napaMeTpoa U H a. 

nocKOnbKY npH aHaflH3e paAHal.IHOHHOrO KaHana 06bi4HO HHTepe
cy~TCR 3HepreTH4eCKOH 3aBHCHMOCTb~ 8eflH4HH ry AflA OAHOrO H30-
TOna, TO H3 ¢OPMYfl /4/, /]/ H /8/ MO*HO nony4HTb 

r Y (U) 
U n n 

fy(Bn){ ) =fy(Bn)[l-Eyi(Bn-~)] 
Bn - ~ 

/9/ 

rAe napaMeTp ~ y4HTb1BaeT cnapHaaHHe HyKnoHoB 8 RAPe, a noKa-
3aTenb CTeneHH n npHHHMaeT pa3Hble 3Ha4eHHH 8 3aBHCHMOCTH OT 
Taro, KaKHM B~pa*eHHeM ~flfl nonH~X paAH,a4HOHHbiX WHpHH nonb30-
8aTbCH: n = 1 81 ; 2,0 /l,; 2,2 12 '; 3,5 ,S. 3aMeTHM, 4TO 3Ha4e
HHe napaMeTpa n C~eCTBeHHO BflHAeT '7/ Ha pe3yflbTaT~ 06pa60TKH 
cneKTpa a-4aCTH4 H3 peaK4HH (n, ya), Aa~eH HH$OpMa4H~ 0 $o
TOHHOH CHflOBOH $YHK4HH KOMnayHA-KOMnayHA y-nepeXOAOB. 

Bo3MO*HOCTb onHcaHHR cpeAHHX 3Ha4eHHH nonHblx paAHa4HOHHwx 
WHPHH Ha ocHoae $opMyn /4/, /7 I H /8/ 6blna HccneAOBaHa 18,9/ 
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npVI aHanV~ae 6onbwo~ coeoKynHOCTVI 3KcnepV~MeHTanbH~x AaHH~x. KaK 
OTMel.laeTC.R B yKa3aHH~X pa6oTaX, HVI OAVIH Vl3 paCCMOTpeHHbiX noA
XOAOB He cnoco6eH AeTanbHO OnVICaTb 3KCnepVIMeHTaflbH~e paAVIa~VIOH

H~e WVIPVIH~: BO BCex BapVIaHTaX VIMeeT MeCTO 3Ha4VITeflbH~~ 

lAo ¢aKTopa 2-3 VI 6oneel Heperyn.RpH~~ paa6poc OTHoweHVI~ 
[sKc.lruop; 3aMeTV~M, 4To e / 61 6blno nonyl.leHo YAOBneTeopV~TenbHoe y y 
Ia npeAenax T04HOCTVI ~ 30%1 OnVICaHHe nonHbiX paAHa~HOHHbiX WHPHH 
cpeAHHX 11 T.Rmen~X c¢epH4eCKI1X .RAep C $OTOHH~MI1 CHflOB~MH ¢YHK-
4M.RMI1, He COAepma~HMM CB060AH~X napaMeTpoe. no3TOMY npeACTaB
n.ReTC.R HHTepeCHbiM nonyl.IHTb Ha OCHOBe nOAXOAa i 6 ! aHaflHH14eCKMe 
BWpameHH.R Afl.R cpeAHHX 3Ha4eHH~ nonH~X y-wHpHH, KOTOp~e ~oryT 

OKa3aT bC.R none3HbiM11 n p11 nOC TpOeHVIH CHC TeMaTHKH Befli1411H r y • 

2. HOBbiE ¢0PMYJlbl AJlR 01CTEMAH1K~ nOJlHbiX 
p AA~Al..l~OHHbiX lli~P~H 

B pa6oTe 161 pacl.leT~ nonH~x paAHa~HOHH~x wHpHH 6~n11 npoeeAe
H~ c AHnonbHo~ ¢oToHHo~ c11noeo~ ¢YHK~He~ Sy (E1), nony4eH
Ho~1101 Afl.R cpeAHHX 11 T.Rmen~x c¢epH4eCKHX IHeMarHl.leCKHXI .RAep: 

-6 NZ r [ E 2 + 4" 
2
T 

2 
(U r ) ] 3 Sy(El) = 3·10 - ..:.Jt _.r_ _______ MliB-

A E g (E: _ E~,) 2 
1101 

rAe T(Ur) - .RAepHa.R TeMnep~Typ~, COOTBeTCTBY~~a.R KOHel.IHOMY co
CTO.RHH~ f. 3aMeTHM, l.ITO CHflOBa.R ¢YHK~I1.R 1101 XOPOWO cornacyeT
C.R c 3KcnepHMeHTanbHO~ c11noeo~ ¢YHK~He~ Sy(E1) 3K~.RAPa 14~Nd 
eo seeM HHTepeane 3HeprH~ 0, 2 .::; E s; B n. KaK noKaaaHo e 16 · , 

TeopeTHl.leCKa.R CHflOBa.R ¢YHK~I1.R 1101 n03BOfl.ReT B ~enoM YAOBfleT
BOpHTenbHO BOCnpOH3BeCTI1 3KCnepHMeHTaflbH~e CHflOB~e ¢YHK~I111 
mecTKHX (c-. s) y -nepexoAoB e WHPOKO~ o6nacTH .RAeP c A ~ 80+ 
+200. 

An.R cHnoeo~ ¢YHK~HH Sy (M 1) e paMKax cTaTHCTVIl.leCKo~ Teop1111 
6~na nony4eHa 1111 cneAY~~a.R TeopeTHl.leCKa.R o~eHKa: 

S ~c (Ml) = S ~s (Ml) :: 2 · 1 0 -s M3B - 3 
, 111 I 

S cc 
r~e CVIflOBa.R ¢YHK~H.R y COOTBeTCTByeT paAHa~HOH~M nepeXOAaM 
THna KOMnayHA-KOMnayHA (c-> c'). Ha pVIC.1 npHBeAeHbl HMe~~VIeC.R 
OnbiTHble AClHHble no CHflOBbiM ¢YHK~VI.RM S cs (1'11) /12/ IT04KHI . / y 
VI s.yc ~M1) 171 /TpeyronbHHKI. 

3aMeTHM, l.ITO 3Ha4eHHe paAHa~HOHHO~ CHflOBO~ ¢YHK~11VI 
s cc / (M 1) :: 1 . 1 o-8 M3B - 3 Afl.R .RAPa 144 Nd nonyl.leHO 17/ B ycnoBVI.RX 
AdCTaTOl.IHO xopowero ycpeAHeH>1.R no COCTO.RHVI.RM C' 11 B o6naCTVI 

4 

Sr(M1) 
Hf 

10-s 

\0-9 

I 

100 

T 

' 

150 A 

PHc. I . 3aBHCHMOCTb pa,r:J;Hau;HoHHbiX CHJIOBhiX ijlyHKJJ;Hii 

s ~s (M I) H s~c, (M I ) OT MaCCOBoro 'lHCJia. 

MaCCOBbiX 411Cen A ~ 80+ 150 He ni)OTHBOpel.IVIT COBOKYnHOCTH 
3KCnepHMeHTaflbH~X AaHH~X no scs, Afl.R KOTOp~X BO MHOrHX 

y 

cnyl.la.Rx ycpeAHeHHe npoeeAeHo 11~ 1 no ManoMy l.IHcny y-nepexoAOB. 
no3TOMY np11 pacl.leTaX nonH~X paAVIa~HOHH~X WHPHH o~eHKa 1111 
HOPMHPOBanacb/6/ Ha 3KCnepHMeHTan~oe 3Ha4eHHe CHflOBO~ ¢YHK~I111 
S ~c' (M1) An.R .RAPa 144Nd: 

S cc (Ml) ~ S cs (Ml) .:: 1 · 1 0-8 M3B - 3 
y y 1121 

npoBeAeM CHal.lana B~l.IHCneHH.R Afl.R l.laCTH paAHa~HOHHO~ WHPVIHbl 
rv(E1), onpeAen.ReMO~ BKflaAOM y-nepeXOAOB MYflbTHnonbHOCTH E1. 
n~cKOflbKY nnOTHOC~b KOHel.IH~X COCTO.RHVI~ C $VIKCVIPOBaHHO~ l.leT-
HOCTb~ 11 MOMeHTOM J f npVI He60flbWVIX 3Ha4eHH.RX Jr p J (U f) ::: 
"'" (2J r + l) p 0 (Ur ) , To cor nacHo ¢opMyne 11 I r 

r>- (El) = p - 1 (U) I. 
y 1.\ 77 .\ Jr 

rE;s~f(Ey,El)pJ _
77

(U-Ey}dEY 
o r A 

:: 

1131 

"'- 3p~1 (U) l E: s;r (E y• El) Po (U - Ey) dEy, 

11 npaKTVIl.leCKVI He 3aBVICVIT OT CnVIHa peaoHaHca IKoHel.IHO, ecnV! JA 
HeBeflVIKOI. 3To nOATBepmAaeT VI l.IVICfleHH~~ pacl.leT. C yl.leTOM ¢opMy-
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NZ _A 
nbl I 1 Ol 8 npH6!11-1>KeHHH A- 4 1-1 

npeACTa8HM 8 81-lAe 

Eg ~ 76 · K 113 8blpa>KeHHe 1131 

-6 8
1
3 U 2 A 2 9 10 A fg 1 4rr UEs "'" E4 +E6}p (U-E )dE. ------(t-- y--- y y 0 y y 

4 (76) 
5 

p 0 (U) o a a 1 1 3 ' I 
r Y (E1) -=-

~HTerpHpo8aHHe 8 $opMyne 113'/ npo8eAeM MeTOAOM nepe8ana, AilR 

4ero Heo6XOAI-1MO AOCTaT04HO T04HO O~eHHTb MaKCHMYM nOAbiHTerpanb
HOro 8blpa>KeHHR, $OpMHpyeMbl~ OTAe!lbHO Ka>KAbiM CilaraeMbiM. npo8eAR 

npocT~e, HO A080JlbHO rpoM03AKHe 8~4HCJleHHR, HeTPYAHO YCTaHo-
81-lTb, 4To 3Ha4eHHe 3HeprHH E max( 1), cooT8eTCT8YIOl!lee MaKCHMYMY 

noAbiHTerpanbHoro 8blpa>KeHHR, dnpeAenHeMoro nep8biM cnaraeMbiM 
8 /13'/, pa8HO 

Emax(l) 
y 

::3 lu v -a . 114/ 

AHanorH4HO AilR 4JleHo8, nponop~HoHa!lbH~x E~ HE~. nony4HM 3Ha-
4eHHR 

Ema.x(2L l'u 
y -4 v-

a 
E max(:!) _ T;; 

y -5 v ~ a . 1151 

3aMeTHM, 4TO np~-1 o~eHKe HHTerpano8 THna 113'1 MeTOAOM nepe8a
na o6~4Ho I-1Cnonb3yeMoe 13 'npH6IlH>KeHHe 

max a max 
p (U -E ) -:. p (U) · exp(-v-E ) 

0 y 0 u y 
He R8nReTCR AOCTaTo4HO T04Hb1M AilH 3Ha4eHI-1i1 E yax I 141, I 151. 

C y4eTOM He06XOAI-1M~X nonpa80K OKOH4aTe!lbHOe 8~pa>KeHI-1e AilR 
fy(EJ) MO>KHO npeACTa81-1Tb 8 81-1Ae 

fy (El):: 2,9·10-& fg AS'S {5[ ___ a __ _ 
-2 

4(1-3/yaU) 

+ 1 
-2 

(1- 5; v' aU) 

I( _I!} MSB. 
a 

--- 1 + -2--u 
(1- 4/y'aU) ya 1161 

AHanori-14H~M o6pa3oM nony41-1M o~eHKY AilH 8KilaAa 8 noilHYIO paAI-1a-
41-10HHYIO WI-1PI-1Hy y-nepexoAo8 MYilbTHno!lbHOCTI-1 M1: 

6 

ll 
J 

1 ___ (~1 
r y (M1) -:. 91 (1:'"'3/y'iiU) 2 a M$8. 1171 

npi-1 no!ly4eHI-11-1 $OPMYI1 1161
1 

1171 6~na Y4TeHa, 8 OTJ1H4!-1e 
OT CTaHAaPTHbiX 8bi4HCJleHHi:1 113 ' , CTeneHHaH 3a8HCI-1MOCTb OT 3Hep

ri-1H 8036Y>KAeHI-1R 8 p 0 (U) 131, nOCKOilbKY 1-1Ha4e He YAaeTCR C YA08-
JleT80PMTe!lbHO~ T04HOCTbiO I- 20-30%1 8ocnpm138eCTH pe3ynbTaTbl 
41-1CJleHHbiX pa C4eT08 /6 1 

4. 06CYmAEH~E PE3YnbTATOB PAC4ETOB 

Ha OCH08e $OPMYI1 1161 1-1 1171 6~!11-1 npo8eAeH~ 8~41-1CJleHMR cpeA

HHX y-wHpHH AilH WHPOKOrO Kpyra C$epH4eCKI-1X HAeP, pe3y!lbTaTbl 

KOTOp~X npH8eAeH~ Ha PHC.2 8 81-lAe OTHOWeHHR f:K~f:104·8 3a-

8HCI-1MOCTI-1 oT Macco8oro 4Hcna.~cnonb308aHH~e 8 pac4eTax 3Ha4e-

r.:/r-[;P ___ ~-. .~- • • . 
. . -• • • ) • 4 I • ·a ........ ·. 

1 •"\ •• 

' 
50 100 150 2ooA 

PHc. 2. OTHOWeHHe f ~KC'/ r ~104 • 
B 3aBHCHMOCTH OT aTOMHOrO Be

Ca. 

HHH napaMeTp08 n!lOTHOCTI-1 a 
"' ;\ R~QT>-1 "'~ n;,nnT>-1 

1 14/ q,.._,_ 
4eHHe WHPHH~ rHraHTCKOrO pe3o
HaHCa fg 6panocb H3 pa6oT~ 1 15'. 

KaK 8HAHO H3 pHc. 2, YAaeTCR 8 ~eno11 YA08neT8op~He!lbHo 8oc
npoH38eCTH 3KCnepMMeHTa!lbH~e 3Ha4eHHH nOilH~X paAMa~MOHH~X WM

pMH. Cyl!leCT8eHHoe paCXO>KAeH!-1e I f :Kc.; r ~·c~ 0 '51 Ha6Il10AaeTCH 
nMWb AilH HAeP ss Rb. 92Zr. 118 Sn. 120 Sn 1-1 138 Ba, coAep>KalJIMX 

MarH4eCKOe 1-1!11-1 6IlM3KOe K Mar!-14eCKOMY 41-1CI10 HYKI10H08. 0AHa 1-13 
np1-14MH yKa3aHHOrO paCXO>KAeHMR MO>KeT 3aKJ1104aTbCH 8 TOM, 4TO CM
Jl08ble $YHK~I-1M 1101 1-1 1111, 8006111e r080pH, He H8!1HIOTCH KoppeKT
H~MM '10. 11' AilH HAep, coAep>KalJII-1X 3aMKHYTble o6ono4JiH. Apyroi1 
npH4MHOi1 HeCOOT8eTCT8MR Me>KAy 8e!li-14MHaMM fj104 ·M f:KO.AilH yKa-

3aHH~X HAep MO>KeT 6~Tb TO 06CTOHTe!lbCT80, 4TO, KaK OTMe4eHO 
8 pa6oTe /16', Ha6I110AaeMoe AilH Marl-14eCKMX M OKOJlOMarH4eCKMX 

HAep no8eAeHI-1e nnoTHOCTI-1 YP08Hei:1 B Al-1ana3oHe 3Heprl-1i1 8036Y>KAe
HMH OT 2 AO 8 M38 xapaKTepM3yeTCR, no-8MAMMOMy, noCTOHHHO~ HAep
HOi:1 TeMnepaTypoi:1, TorAa KaK 8 MOAenM $epMI-1-ra3a T- v' Or. 

Pe3y!lbTaT~ npo8eAeHHoro aHa!ll-13a no380I1HIOT yTo4HMTb 3a8MCM

MOCTb nOilH~X PaAI-1a~I-10HH~X WI-1PI-1H OT 3HeprMM 8036Y>KAeHMH HApa. 
Cpa8HeHI-1e pe3YilbTaTo8 pac4eTo8 3HepreTI-14eCKoH 3a81-1CMMOCTI-1 8e

IlH4MH r y (U)' nony4eHHbiX Ha OCH08e $OPMYI1 191 M I 161' I 17/, YAo6-
HO npo8eCTH Ha npMMepe RAPa 144Nd, AilH KOTOporo TeopeTM4eCKMe 
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K 3KCnepKMeHTanbH~e paAKa~KOHH~e CKnOB~e ¢YHK~KK YAOBneTBOpK
TenbHO cornacy~TCR BO BCeM KHTepeane 3HeprH~ y-KBaHTOB Ey ~B0 • 
Pe3ynbTaT~ pac4eTOB npKBeAeH~ B Ta6nK~e B BKAe OTHOWeHHR 
ry (U) I r y (B0 ) • 

Ey 
M3B 

0 
0,5 
I ,0 
I,5 
2,0 
2,5 
3,0 

r y (U) I r y (B 0 ) 

<PopMyJibi I I61 H I I7 I 

0,89 
0,74 
0,6I 
0,5I 
0,40 
0,3I 

Ta6JIHIJ,a 

ry (U) lr y<B ) <PopMyJia /7 I 

n = I 

0,92 
0,85 
o, 77 
0,69 
0,62 
0,54 

n = 2 

0,84 
0,69 
0,56 
0,45 
0,34 
0,27 

n = 3,5 

0,76 
0,56 
0,40 
0,28 
o, I8 
0, II 

KaK BKAHO K3 Ta6nK~bl, e o6nacTK 3HeprK~ B036ymAeHKR RAPa, 
l.UUII:!~Il.II:!YIOll.\VIX y-llt::~t::XU/-IdM IVIlld ._ ... ._,' /C:y~ u,S-i-2,5 i·l~o/, 
HaKny4wee cornacKe MemAY pac4eTaMK no ¢opMynaM /16/ K /17/ 
K pac4eTaMK no ¢opMyne /9/ Ha6n~AaeTCR AnR eapHaHTa c n = 2,2. 
BKAHO TaKme, 4TO 3Ha4eHKR J'):'(U) /ry(B0 ), nony4eHHble Ha OCHOBe 
¢opMyn~ /9/ C ll = 1 K n = 3,5, 3aMeTHO OTnK4a~TCR OT aHanorH4-
H~X eenK4KH, paCC4KTaHH~X no ¢opMynaM /16/ K /17/. 

PaccMoTpKM Ka4ecTeeHHO 3aBKCKMOCTb nonH~x paAKa~KoHH~x wK
pKH oT Maccoeoro 4Kcna. Y4KTbiBaR, 4TO e paMKax cTaTKCTK4ecKoro 
nOAXOAa napaMeTp nnoTHOCTK ypOBHe~ a npK6nK3KTenbHO nKHe~HO 
3aBKCHT OT aTOMHOro eeca, T.e. a= KA, K3 ¢opMyn /16/ K /17/ 
cneAyeT, 4TO ry.(E1)- A-113 K I'y(M1) ~A-2 . TaK KaK B o6naCTK 
MaCCOB~X 4KCen A -70.;.120 BKnaAbl ry(M1) K ry(E1) B nonHy~ pa
AHa~KOHHy~ WKPKHy npKMepHO OAKHaKOBbl/6/ TO HeTPYAHO BKAeTb, 
4TO B 3TO~ o6naCTK RAep 3aBKCKMOCTb Ben~4KH ry OT aTOMHOrO Be
ca onpeAenReTCR B OCHOBHOM 4neHOM, nponop~KOHanbHbiM A-2 . no
CKOnbKY c poeT OM Maccoeoro 4KCna OTHOWeHHe r y( M1) I ry( E 1} yMeHb
waeTCR /S/ K B o6naCTK RAep C A - 200 COCTaBJlReT npKMepHO 0,1 + 
+0, 2, TO AnR TflmenbiX fiAep Ha6n~AaeTCR 6onee cna6afl 3aBHCKMOCTb 
nonHbiX y -wHpKH OT aTOMHOro sec a' a KMeHHO r y ~ A-1/3 . nony4eH
Hble pe3ynbTaTbl Ka'-lecTseHHo cornacy~TCfl c ycpeAHeHHo~ no o6ono-
4e4Hb1M HeOAHOPOAHOCTfiM 3aBKCKMOCTb~ /S,9/ OT MaCCOBOrO 4KCna 
3KCnepHMeHTanbH~X PaAKa~KOHH~X WKPKH, 
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CyMMKPYfl pe3ynbTaTbl nposeAeHHoro Bblwe o6cymAeHKfl, npKXOAKM 
K 3aKn~4eHK~, '-ITO ¢opMyn~ /16/ K /17/ MOryT 6~Tb none3H~ Anfl 
AanbHe~wero yT04HeHKfl CKCTeMaTKKK cpeAHKX paAKa~KOHH~X WKPKH 
B AYXe pa6oT 18•91 . 
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floMa~eHKOB H.A., ~ypMaH B.H. 
HOBble cPOPMyJibl AJIH CHCTeMaTHKH noJIHbJX 
pa,r:J;Ha~HOHHbiX UJHPHH HeifTpOHHbiX pe30HaHCOB 

P4-87-746 

B paMKax CTaTHCTH~ecKoro noAXOAa c ¢eHoMeHonorH~ecKoH: 
napaMeTpH3a~Heif 3HepreTH~eCKOH 3aBHCHMOCTH ITJIOTHOCTH B03-
6y)J(,IJ,eHHbJX COCTOHHHH noJiy~eHbl aHaJIHTH~eCKHe BblpaJKeHHH AJIH 
noJIHbiX paAHa~HOHHbiX WHPHH S-HeHTPOHHbiX pe3oHaHCOB. HCXOAH 
H3 YAOBJieTBopHTeJibHOro cornacHH pe3yJibTaTOB pac~eToB c 3KC 
nepHMeHTaJibHbJMH AaHHhiMH, CAeJiaH BhiBOA 0 TOM, ~TO noJiy~eHHbJe 

cPOPMYJibl MoryT 6bJTb HCITOJib30BaHhl AJIH AaJibHeifmero YTO~HeHHH 
CHCTeMaTHKH CpeAHHX pa,r:J;Ha~HOHHbiX mHpHH. 

Pa6oTa BbiiTOJIHeHa B na6opaTOPHH HeH:TpOHHOH cPH3HKH mum. 

Coo6weHue 061>eJIHHeHHoro HHCTHTYTa IIJI.epHbiX ucCJienoBaHHH. Jly6Ha 1987 

llepeBOA O.C.BHHorpa,n;oBoH: 

Lomatchenkov I.A., Furman V.I. 
A New Formulae For a Systematics 
of the Total Radiation Widths 

P4-87-746 

In the framework of statistical approach with phenome
nological parametrization the energy dependence of the 
excited level density the equations for the total radia
tion widths of s-neutron resonances are obtained. Taking 
into account a satisfactory agreement between the calcula
tion results and experimental data it is concluded that 
the obtained formulae for a more accurate systematics of 
the average radiation widths should be used. 

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