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B nocneAH~e roA~ noRe~n~cb HOB~e AaHH~e o nonH~x paA~a~~oH
H~x W~p~HaX HeHTPOHH~X pe30HaHCOB pa3n~4H~X ~30TOnoe/1-13~Ha
n~4~e AOnonH~TenbHoro 3Kcnep~MeHTanbHoro MaTep~ana CT~Myn~po

eano nony4eH~e HOBOH o~eHK~ cpeAH~X paA~a~~OHH~X w~p~H no BCeH 
AOCTynHOH COBOKynHOCT~ AaHH~X ~ B~nonHeH~e aHanor~4HOrO npoee
AeHHOMy paHee e/14,1&/ aHan~3a 3aB~C~MOCT~ ry OT OCHOBH~X napa
MeTpOB RApa. 

O~eHK~ cpeAH~x paA~a~~OHH~x w~p~H ~ ~x ow~6oK e~nonHeH~ 

AnR RAep e ~HTepeane aToMH~x eecoe OT A= 50 AO A=250. lknonb-
3oeaH~ napaMeTp~ HeHTPOHH~X pe30HaHCOB ~3/1/, nony4eHH~e AO ce
peA~H~ 1973 r., ~ 6onee no3AH~e AaHH~e, ony6n~KoeaHH~e 
AO 1981 r. ~nR KamAoro RApa ycpeAHeH~e npoBOA~nocb no 
BCeM s -pe30HaHcaM' AnR. KOTOP~X 6~n~ ~3BeCTH~ ry. B 6onbW~HCT
Be cny4aee e Ka4ecTee ~ B~4~cnRn~cb cpeAHeB3BeweHH~e 3Ha4eH~R 
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a ow~6Ka 6panacb s B~Ae 
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Y a n (n-1) 171 

O~eHK~ ry npeACTaBneH~ Ha p~c. 1 ~ BKn~4eH~ B Ta6n. 1. 
B 3TOH Ta6n~~e AHA nepBbiX 132 fiAep ry nony4eH~ ycpeAHeH~

eM Tpex ~ 6onee 3Ha4eH~H fy Anfl pa3H~X pe30HaHCOB KamAOro fiA
pa. A.nfl fiAep C N'133 no N'144 O~eHK~ ry Bb14~CneHbl TOnbKO no 
ABYM pe30HaHCaM, a B KOH~e Ta6n~~bl noMe~eH~ fiApa, Anfl KOTOpbiX 
3Ha4eH~fl fy ~3BeCTHbl TOnbKO Anfl OAHOro pe30HaHca. 

B HaCTOfl~ee BpeMR Teop~fl, 6YAY4~ He B COCTOfiH~~ on~CbiBaTb 
npaB~nbHO CBOHCTBa BbiCOKOB036ymAeHHbiX COCTORH~r::i RAep, cnoco6-
Ha Ha OCHOBaH~~ PRAa MOAeneH npeACKa3b1BaTb xapaKTep~CT~K~ 
YPOBHer::i, ycpeAHeHHble no MHOr~M COCTOfiH~RM, ~ ~X rno6anbHY~ 
3aB~C~MOCTb OT 4~Cna HYKnOHOB B fiApe ~n~ 3Hepr~~ B036YmAeH~fl. 

TeopeT~4eCK~e o~eHK~ nonHbiX paA~a~~OHHbiX w~p~H nposoA~n~cb He 
pa3, Ha4~Hafl c 6naTTa ~ Bai1cKon$a116! B npeAnonomeH~~ pa3n~4-
HbiX npeACTaBneH~A Anfl MaTp~4HbiX 3neMeHTOB 3neKTPOMarH~THbiX 
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250 A 
PHc.I. 3KcnepHMeHTanbHhie 3HaqeHHR cpeAHHX pagHa~HOH
~HPHH ry B 3aBHCHMOCTH OT aTOMHOro Beca A. 

li 

nepeXOAOB. B1161 c ~cnonb3osaH~eM OAH04acT~4Hoi1 o~eHK~ Anfl MaT
P~4Horo aneMeHTa ~ B npeAnOnomeH~~, 4TO OCHOBHOH BKnaA B fy 
BHOCRT E1 -nepeXOAbl, 6~no nony4eHo cneAY~~ee BblpameH~e Anfl 
nonHor::i paA~a~~OHHOH W~p~Hbl: 

r :: 0,2A213 J.... f E~ D(ID dEy, 181 
y D0 o D(U-Ey) 

rAe U- 3Hepr~fl B036ymAeH~fl, D(U) - pacCTOfiH~e MemAY ypoBHfi
M~ np~ 3Hepr~~ B036ymAeH~fl U , Do - paCCTOfiH~e MemAY YPOBHfi
M~ B6n~3~ OCHOBHOrO COCTOfiH~fl, I3AeCb f y - B 36, Ey , D 0 , 

D(U) - B MaBI. Ecn~ socnonb30BaTbCR o6~enp~HfiTOH B cTaT~c-
T~4eCKOH MOAen~ $opMynoi1 Anfl nnoTHOCT~ yposHer::i 
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/17/ 
CneAYfl AKcen~ , MomHo CBfl3aTb sepoRTHOCTb paA~a~~OHHoro nepe-
XOAa c xapaKTep~cT~KaM~ A~nonbHoro r~raHTCKoro pe3oHaHcal~fPI. 
B 3TOM cny4ae MOmHo nony4~Tb/14/ TaKy~ 3aB~C~MOCTb nonHoH pa
A~a~~OHHOH w~p~Hbl OT napaMeTpos A,U,a: 
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KaK 3To noKa3aHo s pa6oTe1181 s npeAnonomeH~~. 4TO w~p~Ha ~rp 
nocTOfiHHa B w~poKOM A~ana3oHe aTOMH~x secos. 

B pa6oTe 3ape~Koro-C~poTK~HI191 6blna npeAnP~Hf!Ta nonbiTKa 
~cnonb30BaTb o6ono4e4Hb1H nOAXOA K on~CaH~~ ~fP, 4TO np~BOA~T 
K cneAy~eMy BblpameH~~ Anfl fy: 

7/3 7/2 
ry=CA (U/a) . 1131 

6onee AeTanbHOe KOn~4eCTBeHHOe paCCMOTpeH~e H~3K03HepreT~-
4eCKOH 4aCT~ ce4eH~R $oTonorno~eH~fl B paMKax o6ono4e4Horo noA
XOAa ~ Ha 3TOH OCHOBe aHan~3 nonHbiX paA~a~~OHHbiX W~p~H npose
AeH~ B HeAaBHeH pa6oTe 60HAapeHKo-Yp~Ha/18{ H3 nony4eHHOH B 
3TOH pa6oTe CBfl3~ W~p~H~ ~fp C MH~MOH 4aCTb~ onT~4eCKOrO no
TeH~~ana ~ napaMeTpaM~ A, U ~a cneAyeT, 4To 
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KaK BHAHO H3 $QpMyn /10/-/14/, pa3H~e TeopeTH4eCKHe nOAXO
A~ npHBOART K CYUieCyBeHHO pa3nH4aiOUIHMCR 3aBHCHMOCTRM r y OT 
napaMeTpoa A , U , a. HHme npHBOARTCR peaynbTaT~ cpaaHeHHR 
paCC4HTaHH~X no <J>opMynaM /10/-/14/ 3Ha4eHHH r: C nony4eHHbiMH 
3KCnepHMeHTanbH~MH O~eHKaMH cpeQHHX ~aAHa~HOHH~X WHPHH. 

3KCnepHMeHTanbH~e AaHH~e no ry , ~r· H HCnOnb30BaHH~e npH 
aHanH3e napaMeTp~ npeACTaaneH~ B Taon:1, rAe npHBeAeH~ aa
PRA Z H MaCCOBOe 4HCno A KOMnayHA-RApa, 3HeprHR CBR3H HeHTpo
Ha l3n, napaMeTp ~. Y4HTbtBaiOUIHH cnapHBaHHe HyKnOHOB B RAPe npH 
B~4HcneHHH 3$$eKTHBHOH 3HeprHH aoa6ymAeHHR U = B 0 -.~. napaMeTp 
nnoTHOCTH ypOBHeH a • napaMeTp~ a H ~ B3RT~ H3 pa60T~/ 2~/B KO
TOpOH OHH B~4HCneH~ B paMKaX MOAenH <J>epMH-raaa C BBeAeHHeM 
$HKTHBHOrO OCHOBHOro COCTORHHR, H OnHC~BaiOT nnOTHOCTb ypOBHeH 
npH HH3KOH 3HeprHH B036ymAeHHR H npH 3HeprHH CBR3H HeHTPOHa. 
,l\IJR HeKOTOpbiX RAep, He paCCMaTpHBaBWHXCR B /20/, a H ~ Bbi4HC
neHbl yKa3aHH~M B 3TOH pa6oTe MeTOAOM. 

,l\IJR cpaaHeHHR 3KcnepHMeHTanbHbiX AaHHbiX c TeopeTH4ecKHMH 
npeACKa3aHHRMH Hcnonbaoaanacb nporpaMMa, KOTopaR c noMOUibiO 
cTaHAaPTHOH npo~eAYPbl FUMILI 1211 MHHHMH3Hpoaana <I>YHK~HOHan 
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B cyMMY 6blnH BKnl04eHbl AaHHble AnR .m =131 RAPa H3 aepxHel::i 
4aCTH Ta6n.1 AO 144 HOMepa. 4aCTb RAep H3 3TOH rpynnbl 6blna 
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Hble RAPa B OCHOBHOM pacnonomeHbl a6nH3H 3aMKHYTbiX o6ono4eK H 
OTMe4eHbl B Ta6nH~e 3HaKOM * , 

Ha OCHOBaHHH <J>opMyn /10/-/13/ paAHa~HOHHYIO WHpHHY MOmHO 
npeACTaBHTb B BHAe 

r P =CAa U~aY. 
y /15/ 

nporpaMMa n03BOnRna npOBOAHTb pac4eTbl AnR n106ol::i KOM6HHa~HH 
$HKCHPOBaHHbiX H CB060AHbiX napaMeTpOB C , a , ~ , y, ,l\IJR BapHaH
Ta 60HAapeHKo-YpHHa noArOHKa npOBOAHnacb AnR cyMMbl H3 ABYX 
4neHOB /14/ C yKa3aHHbiMH B 3TOH <J>opMyne Ha6opaMH 3Ha4eHHH a, 
~ , y H AnR CB060AHbiX nonomHTenbH~X K03$$H~HeHTOB C 1 H C2 • 

PeaynbTaTbl aHanHaa npeACTaaneHbl B neaol::i 4aCTH Ta6n.2. ,l\IJR 
KamAOrO BapHaHTa nOMHMO BenH4HHbl x 2/m B OTAenbHOM CTon6~e 
npHBeAeHO CpeAHee OTHOCHTenbHOe OTKnOHeHHe pac4eTHbiX OT 3KCne
PHMeHTanbHbiX 3Ha4eHHH 
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B HaweM cny4ae 3Ta aenH4HHa RBnReTCR 6onee peanbHOH Mepol::i co
OTBeTCTBHR paC4eTHbiX 3Ha4eHHH 3KCnepHMeHTanbHbiM, T,K. napaMeTp 
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x2 B 3Ha4HTenbHOH Mepe 4YBCTBHTeneH He TOnbKO K OTKnOHeHHRM 
p -·3 -ry OT ry, HO H K O~eHeHHbiM OWH6KaM ~ry • J\nR KamAOrO BapHaHTa 

npOBOAHnHCb nOBTOPHble Bbi4HCneHHR x2/m H 8 C BKnl04eHHeM B aHa
nH3 AaHHbiX AnR RAeP c ~145 no ~172 H3 Ta6n.1 c $HKCHpoaaHHbiMH 
3Ha4eHHRMH K03<J><I>H~HeHTOB C /H a , ~ ,y B cny4ae CB060AHbiX 
napaMeTpoa/, nony4eHHbiMH B pac4eTax AnR m-131. 3TH peaynbTa
Tbl, COOTBeTCTBYIOUIHe ID•l58, TaKme npeACTaBneHbl B Ta6n.2 H no
Ka3b1BaiOT, 4TO BKnl04eHHe B aHanH3 RAep, AnR KOTOpbiX H3BeCTHbl 
ry TOnbKO AnR OAHOrO pe30HaHCa, He OKa3biBaeT CYUieCTBeHHOrO 
BnHRHHR Ha 3Ha4eHHR x2/m H 8. 

KaK noKa3biBaeT Ta6n.2, H3 TeopeTH4eCKHX o~eHOK ry HaHMeHb
WHe 3Ha4eHHR x 2/m H 8 AaeT $QpMyna Bal::icKon<J>a /10/ /aapHaHT 
1/. 6onee HH3KHe 3Ha4eHHR x 2/m H 8 nony4eHbl nHWb AnR aapHaH
Ta 6, KOrAa BCe napaMeTpbl 6blnH CB060AHbl. J\nR BapHaHTOB 1 H 6 
pac4eTHble 3Ha4eHHR r i OTnH4aiOTCR OT f':. B cpeAHeM He 6onee 
4eM Ha 28%. }:\nR aapHaHTa 5 /60HAapeHKo-YpHH/ cornacHe pac4eT
HbiX 3Ha4eHHH r: C 3KCnepHMeHTanbHbiMH HeCKOnbKO xyme: 8= 0,32. 
3aMeTHM, 4TO npH nOArOHKe B BapHaHTe 5 6bln 11Bb1Knl04eH11 4neH 
C 6onbWHMH CTeneHRMH /T.e, B paC4eTaX C2 nony4HnOCb paBH~M 0/. 
HaH60nbwee pacxomAeHHe r: H f.~ HMeeT MeCTO AnR BapHaHTOB 2 
H 3 /AKcenb/, 8=0,44, npH4eM B 3THX BapHaHTaX pac4eTHble WHpHHbl 
CHCTeMaTH4eCKH MeHbWe 3KCnepHMeHTanbHbiX B o6naCTH A < 140, 

npHHHMaR BO BHHMaHHe, 4TO CTaTHCTH4eCKaR MOAenb npeACKa3bi
BaeT npH6nH3HTenbHYIO nHHeHHYIO 3aBHCHMOCTb napaMeTpa nnOTHOCTH 
ypoaHel::i a oT aTOMHoro aeca, Mbl Hcnonb3oaanH e111e OAHH cnoco6 
cpaBHeHHR TeopeTH4eCKHX O~eHOK ry C 3KCnepHMeHTanbHbiMH paAHa
~HOHHbiMH WHPHHaMH, nonaraR B BapHaHTaX 1+5 anponop~HOHanb-

HbiM A. 8 cny4ae CB060AHbiX napaMeTpOB Mbl HCKni04HnH B006Uie 3aBH
CHMOCTb r: OT a • PeaynbTaTbl 3THX pac4eTOB npHBeAeHbl B npaBOH 
4aCTH Ta6n.2, a TaKme Ha PHC.2, rAe nOKa3aHbl OTHOWeHHR f~/rP 
B 3aBHCHMOCTH OT A, nJ>H ni»1H'RToi::i rHnoTe3e a-A COOTBeTCtBHJ' 
pac4eTHbiX 3Ha4eHHH r 3KCnepHMeHTanbHbiM CTaHOBHTCR AnR BapH
aHTOB 1 +5 no x 2 I m l 2 +3 paaa ny4we, 4eM npH y4eTe HHAHBH
AYanbHbiX 3Ha4eHHH a, aenH4HHbl 8 npH 3TOM yMeHbWaiOTCR Ha 10+60%. 
HHTepeCHO OTMeTHTb, 4TO ecnH H3 neBbiX H npaBbiX <J>OpMyn Ta6n.2 
O~eHHTb C y4eTOM HaHAeHHbiX 3Ha4eHHH K03<J><I>H~HeHTOB C K03<1><J>H
~HeHT nponop~HOHanbHOCTH k (a= kA), 1·o AnR aapHaHTOB 1+5 no
ny4HM OAHO H TO me 3Ha4eHHe k •0,110, KOTOpoe 6nH3KO K O~eHKe 
k-0,125, nony4eHHOH, HanpHMep, ManblweBbiM1221• TaKHM o6paaoM, pe
aynbTaTbl, npHBeAeHHble B npaBOH 4aCTH Ta6n.2, noKa3biBaiOT, 4TO 
OTKa3 OT HHAHBHAyanbH~X 3Ha4eHHH napaMeTpa nnOTHOCTH ypOBHel::ia 
B TeopeTH4eCKHX o~eHKaX ry· npHBOAHT K ny4WeMy COOTBeTCTBHIO 
r~ 3KCnepHMeHTanbHbiM 3Ha4eHHRM ~~ , 3TO 06CTORTenbCTBO yKa-
3biBaeT Ha He4yBCTBHTenbHOCTb nonHbiX paAHa~HOHHbiX WHPHH K CTpyK
Type a(A), T.e. K CTPYKType B 3aBHCHMOCTH nnOTHOCTH ypOBHeH 
OT aTOMHoro aeca. 
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PHC,2. 0THO!HeHHH ry/r; ,Z:I,JUI CJiy'laH a-kA B 3aBHCH-

MOCTH OT aTOMHoro Beca A. UHIPPbi 1+6 cooTBeTCTBYJOT 

HOMepaM BapHaHTOB H3 rrpaBOH '!aCTH Ta6JI, 2 IlpH Bbl'lHCJie

HHHX rP. 
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CneAyeT o6paT~Tb BH~MaH~e Ha 
4eHHaR AnR CB060AH~X napaMeTpOB 
$aKT~4eCK~ COBnaAaeT C $OpMynOH 
a-kA: 

p 
TO, 4TO <)lOpMyna AnR r y , nony-
6e3 y4eTa 3aB~C~MOCT~ r y OT a, 
60HAapeHKo-Yp~Ha AnR cny4aR 

r P _ 32,
1 
u 2.5a 1 A o,823 

r;;p = 37,8U 2•5 I A 0,833 
- CB060AH~e napaMeTp~, 

- <)lopMyna 6oHAapeHKo-Yp~Ha. 

Pe3ynbTaTbl, npeACTasneHH~e B Ta6n.2 ~ Ha p~c.2, noKa3biBa
IOT, 4TO H~ OAHOMy 1-13 BapHaHTOB TeopeT~4eCK~X o~eHOK Cy Henb3R 
OTAaTb RBHOrO npeAn04TeH~R no COOTBeTCTBHIO r~ 3KCnep~MeHTanb
HbiM 3Ha4eH~RM, OC06eHHO B cny4ae np~HRTHR r~nOTe3bl a=kA, 
KDrAa 8 MeHReTCR scero B npeAenax OT 0,23 AD 0,33. KpoMe Toro, 
~3 PHC.2 B~AHO, 4TO HH OAHH ~3 TeopeT~4eCKHX nOAXOAOB He cno
co6eH AeTanbHO on~caTb 3KcnepHMeHTanbHble paAHa~HOHHble WHP~Hbl: 
BO BCeX BapHaHTaX ~MeeT MeCTO 3Ha4HTenbHbiH HeperynRpHbiH pa3-
6poc OKOno eA~H~~bl OTHOWeH~H ·fi)' r: AnR COCeAHHX RAeP. 
no3TOMY CBeAeHHe O~eHKH ry K npoCTOH 3aBHCHMOCTH OT TaK~X 
napaMeTpos RAPa, KaK A , U , a, cneAyeT noHHMaTb TonbKO KaK 
rpy6oe npH6n~~eH~e. Mo~Ho HaAeRTbCR, 4To AanbHeHwee pa3BHTHe 

6 

~~ 

~i 

nonyMHKP0CKOnH4eCKOro nOAXOAa 118•191 H nocneAOBaTenbHOe HCnOnb-
30BaHHe 6onee TOHKHX xapaKTepHCTHK KOMnayHA-RApa n03BOnHT AO
CTHrHYTb ny4wero COOTBeTCTBHR TeopeTH4eCKHX O~eHOK ry 3KCne
pHMeHTanbHbiM AaHHbiM. HHTepecHbiM "' sa~HbiM AnR scex eapHaHTOB 
TeopeTH4ecKHX o~eHoK fy ocTaeTcR eonpoc o npaeHnbHOH a6coniOT
HOH HOpMHPOBKe ryP, KOTOpbiH Tpe6yeT OC06oro paCCMOTpeHHR. 

B 3aKnl04eHHe aeTOPbl Bblpa~aiOT rny6oKYIO 6naroAaPHOCTb M.r.YpH
HY "' B.H.6oHAapeHKO 3a 3aMe4aHHR "' HeDAHOKpaTHble none3Hble o6-
CY~AeHHR. Mbl npH3HaTenbHbl TaK~e n.6.nHKenbHepy "' B.H.$ypMaHy 
3a HHTepec K pa6oTe ~ ee noAAeP~Ky. 
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-0,45 

0,14 

0,55 

0,82 

-2,!6 

-0,76 

-0,56 

r,rn 
-1,rn 
-0,63 

-0,94 

-1,7! 

-1,II 

-1,II 

0,94 

Ta6JIHI~a 

a 

5,48 

5,85 

5,59 

5,58 

6,06 

6,01 

6,79 

6,86 

5,77 

6,69 

7,'Z7 

8,40 

8,92 

9,46 

9,69 

9,39 

9,86 

r; 
778±!33 

2020 ± II5 

!240 ± 250 

!760 ± 614 

2090 ± 1380 

2350 ± 620 

2150 ± 925 

5Q3±2:l) 

3!30 ± 214 

!730 ± 320 

2108 ± !94 

556 ±55 

334 ± 6! 

261 ± 26 

24! ± 20 

!60 ± 33 

154 ± 90 

.leepa
'l'JPil 

/2/ 
/I/ 

/1,4/ 
/I/ 
/I/ 
/I/ 
/I/' 

/I/ 

/I/ 
/I/ 

II/ 
/I/ 

/I/ 
/I/ 
/I/ 
/I/ 
/I/ 

- 10_,26 !96 ± !8 ' /I/ 
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.u 
D/D z 
I9 33 

20 34 

2! 34 

22 34 

23 34 

24 35 

25 35 

26 3? 

27 40 

213 40 

29 40 

30 4I 

31 42 

32 42 

33 42 

34 42 

35 42 

36 42 

37 42 

38 44 

39 44 

40 45 

4I 46 

42 ~ 

43 #1 

" 4B 

8 

A Bn 
76 7,33 

75 8,02 

77 7,42 

78 I0,50 

79 6,98 

80 7,88 

82 7,60 

86 8,65 

91 7,20 

92 8,64 

93 " 6,76 

94 7,23 

93 8.0'7 

95 7,38 

96 9,15 

~ 6,82 

98 8,64 

99 5,92 

IOI 5,39 

100 9,f1'/ 

I02 9,22 

104 7,00 

106 9,56 

108 7,27 

IIO 6,81 

III 6,96 

tJ 

-I,45 
-1,03 

-I,02 

I,I5 

-0,5I 

-1,32 
-0,64 

-I,IO 

0,57 

I,I6 
0,81 

-0,76 

0.66 

0,22 

0,83 

-0,15 

0,67 

-0,50 

-0,21 

0,50 

0,48 

-1,02 

!,21 

-0,90 

-0,92 

-0,42 

Ta6nH~a I /rrpo~on~eHHe/ 

0. 

I0,8I 

10,3? 

10,35 

10,66 

10,95 

!0,93 
II,79 

8,6! 

!0,26 

I0,87 

12,31 

II,98 

!0.36 

II,27 

II,34 

12,04 

12,06 

13,43 

15,03 

II,77 

13,01 

14,67 

14,44 

!4,80 

I5,79 

I3,70 

r; 
290 ± 30 

246 ± 48 

230 ± 3? 

38I ± 33 

223 ± 43 

334 ± 38 

294 ± 82 

I2I ± 40 

2'70 ± 50 

I94 ± 27 

190:!: 48 

!35 ± II 

177 ± 16 

I77 ± 33 

I5I ± 13 

!52± 7I 

126 ± 14 

86 ±IS 

56 ± 15 

195 ± 22 

174 ± IS 

195 ± 12 

152 ± I2 

140 ± 8 

129 t 5 

roo± IS 

.X.tepa

'!JPB 

/I/ 

III 
/I/ 
/I/ 
/I/ 

III 
III 
III 
II/ 
III 
/I/ 

III 
III 

III 
/I/ 
/I/ 

II/ 
/I/ 

/I/ 
/I,IO/ 

/I,IO/ 

II/ 
/I, II/ 

III 
/I/ 
/I/ 

l 
;/ 

) 
I 

~D z A 

45 48 112 

46 48 II3 

47 48 II4. 

48 48 II5 

49 49 II4 

50. 49 II6 

51 50 IIB 

52 5! I22 

53 5! !24 

54 52 123 

55 52 !24 

56 52 125 
J:;'7 J:;'J T?C 

58 52 I27 

59 52 129 

60 53 128 

61 54 130 

62 54 I32 

63 55 !34 

64 56 136 

65 59 !42 

66 60 !44 

67 60 I46 

68 60 149 

69 60 151 

Bn 
9,40 

6,54 

9,04 

G,I5 

7,3! 

6,78 

9,33 

6,8I 

6,47 

6,93 

9,42 

6,59 
0 TT -·--
6,30 

6,09 

6,82 

9,26 

8,94 

6,89 

9,II 

5,84 

7,82 

7,57 

5,0'7 

5,3I 

6 

I,3I 

-0,38 

I,46 

-0,20 

-0,26 

-0,78 

I,45 

-I,2I 

-I,39 

0,06. 

I,I2 

-0,51 
T rv"' ··-· 

-0,08 

-0,35 

-!,20 

1,02 

1,32 

-1,32 

I,45 

-0,4! 

I,48 

I,29 

-0,4! 

-0,36 

Ta6nH~a I /rrpo~on~eHHe/ 

a. 

I4,82 

I4,8I 

15,74 

I6,3I 

!5,23 

I5,33 

I4,59 

!4,90 

14,04 

I5,80 

I4,85 

!5,33 
T~ Tl'\ 
... .., •• v 

!6,18 

15,79 

I4,95 

14,74 

I4,9I 

I4,0I 

I4,83 

I5,58 

I6,58 

I7,76 

I8,70 

I9,39 

r; 
103 ± IO 

I02 ± 18 

II3 ± 20 

III± 20 

74 ± 7 

??±II 

72 ±II 

9I ± 5 

97±II 

I4I ± 80 

!29 ± 27 

II9 ± 40 
,.. .. ~ + Tn 
•-au - .&.U 

158 ± 5! 

I26 ± 3I 

120 ± 9 

12I ± I2 

II4 ± I3 

II8 ± 7 

IO? ± 4 

83 ± 12 

73 ± 4 

52 ± 5 

64 ± 8 

69 ±II 

Jrnepa
'l'Jpa 

III 
II/ 
/I/ 
/I/ 

/I/ 

/I/ 
/I/ 
/I/ 

II/ 
/I/ 

/I/ 

III 
1~ I 

f .. , 

/I/ 

/I/ 

/13/ 

/I/ 
/I/ 
/I,I3/ 
/I/ 
/I/ 

/I/ 
/I/ 

/I/ 

II/ 
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.. 
u/D Z 

70 6! 

7I 62 

72 62 

73 62 
74 62 

75 62 

76 63 

77 63 

78 M 

79 M 

00 M 

8! M 

82 M 

83 M 
84 64 

85 65 

86 66 

ffl 66 

88 fl1 

89 68 

90 68 

91 68 

92 69 

93 70 

94 70 

96 70 

10 

A 
I.ta 

!48 

!50 

!52 
!53 

!55 

!52 

!54 

!53 

!55 

!56 

15'1 

!58 

!59 

I6I 

I60 

!62 

I64 

!66 

I67 

I68 

I69 

170 

172 

173 

I74 

Bn 
5,89 

8,14 

7,99 

8,27 

5,86 

5,8I 

6,:ll 

6,« 
6,49 

6,45 

8,53 

6,37 

7.93 

7,93 

5,63 

6,38 

8,3) 

7,66 

6,24 

6,« 
7,77 

6,00 

6,59 

8,08 

6,37 

7.~ 

l1 

-0,60 

0,64 

0,6I 

0,0 
-O,fl7 
-0,95 

-1,02 

-0,65 

-0,74 

-0,78 

0,!5 

-0,67 

0.28 

-0,63 

-0,48 

-0,98 

O,I5 
-O,I4 
-!,02 

-0,49 

0,!7 

-0,42 

-0,83 

0,27 

-0,5I 

0,47 

Ta6nH~a 1 /npoAorrzeHHe/ 

a. 

I7,30 

!6,80 

18,98 

I8,33 
!8,35 

!7,08 

21,I6 

21,04 

I9,M 

!9,86 

I8,I.t 

!7,93 

17.83 

I8,03 

!7,99 

18,99 

17,75 

16,52 

!8,07 

I8,7I 

!7,86 

!8,42 

I9,26 

I8,81 

18,19 

18,43 

r; 
68 ± 7 

89 ± 10 

91 ±II 
57 ± !6 
63±II 

78 ± 18 

91 ± 3 

94 ± 3 

55± IS 

85 ± 5 

II2 ± 6 

ff/±!2 

98 ± 7 

IOI ± 5 

!07 ± !4 

88 ±" 
li-t± 5 

III± 7 

72 ± 3 

90 ± 8 

ffl ± 4 

86 ± !3 

!03 ± 7 

75 ± 4 

73 ± 21 

79 ± 2 

J:eepa

'l'YP8 

II/ 
/1,!2/ 

/I,I2/ 

II/ 
II/ 
II/ 
II/ 
II/ 
II/ 
/I/ 

II/ 
II/ 
/I/ 

II/ 
II/ 
/I/ 
/I,I2/ 

/I,I21 

II/ 
II/ 
II/ 
II/ 
II/ 
/I/ 
/I/ 

II/ 

J 

~ 

... 
D/D z A 

96 7I !76 
9'7 72 !78 

98 73 I82 

99 74 !83 

IOO 74 I84 

I01 74 I85 

I02 74 Iff/ 

!03 75 I86 

IO.t 75 I88 

I05 76 188 

I06 76 I90 

107 77 I92 

108 78 I93 

!09 78 I96 

IIO 79 I98 

III 80 199 

IJff 80 200 

u:f 80 202 

II~ 8I 206 

uff 82 al5 

II6 90 2:ll 

1!7 9d 231 

II8 9d 233 

II9 91 232 

I20 92 234 

I2l 92 236 

Bn 
6,29 

7,26 

6,06 

6,I9 

7,4! 

5,75 

5,47 

6,I8 

5,ffl 

7,99 

7,79 

6,31 

6,29 

7,92 

6,5I 

6,65 

8,03 

7,76 

6,50 

6,73 

6,79 

5,!3 

4,79 

5,58 

6,84 

6,55 

t1 

-0,75 

0,29 

-0,87 
-0,67 

0,42 

-0,86 

-O,I5 
-0,8I 

-0,90 

0,73 

0,59 

-0,80 

-0,70 

0,75 

-0,84 

-0,66 

0,55 

0,83 

-0,77 

-0,02 

0,25 

-0,6I 

-0,58 

-0,80 

O,II 

0,36 

Ta6nH~a 1 /npoAonxeHHe/ 

a. 
!9,66 

!9,40 

!9,42 
!8,35 

!9,70 

!8,46 

3),46 

a>,I9 

20,52 

!9,66 

!9,95 

2I,25 

I8,IO 

I9,55 

!7,76 

!7,43 

I6,32 

I6,I3 

II,52 

I5,55 

25,38 

26,43 

26,27 

I5,IO 

24,74 

26,34 

r; 
7I ± IO 

66 ± 5 

56± 3 

58 ± IO 

76 ± 6 

69 ± IO 

59± 5 

55± 2 

58±" 
84 ± 3 

80 ± 2 

73 ± IO 

55± !5 

II6 ± 9 

!25 ± 5 

!29 ± IS 

290 ± I8 

384 ± 66 

767 t IOO 

920 ± 447 

34±20 

26 ± 3 

2I ± I 
44 ± 4 

43 ± IO 

43 ± 2 

.leepa
'fJP& 

/1,9/ 

/I,8/ 

/I/ 
II/ 
II/ 
II/ 
II/ 
/I,7/ 

/I,7/ 

/IO,I3/ 

/IO,I3/ 

II/ 
/I/ 
/I/ 

/I/ 
II/ 
/I/ 
II/ 
II/ 
/I/ 
II/ 
II/ 
II/ 
II/ 
II/ 
II/ 

11 



.. 
D/u Z 
I22 92 

I23 92 

124 93 

I25 94 

I26 94 

I'n 94 

128 94 

I29 94 

I~ 95 

I3I 96 

I32 96 

I33 26 

I34 3) 

I35 32 

I36 34 

1:d" 40 

138 60 

I39 62 

I40 70 

I41 71 

I42 77 

I43 78 

I44 96 

I45 23 
I46 24. 

I47 25 

12 

A 
237 

239 

238 

239 

240 

241 

242 

243 

242 

245 

249 

57 

68 

75 

8I 

95 

147 

ISI 

175 

I77 

I94 

I95 

247 

51 

55 

56 

Bn 

5,12 

4,80 
5,48 

5,66 

6,53 

5,24 

6,3I 

5,~ 

5,53 

5,52 

4,71 

7,65 

IO.al 

6,49 

6,70 

6,48 

5,3) 

5,59 

5,82 

7,rn 
6,rn 
6,12 

5,16 

II,05 

6,26 

7,-n 

~ 

-0,23 

-0,58 
-0,67 

-0,53 

0,58 

-0,67 

I,09 

-0,70 

-0,60 

-O,:tl 

-0,60 

-0,48 

0.75 

-I,22 

-0,21 

0,48 

-0,45 

-0,96 

-0,36 

-0,41 

-0,83 

-0,72 

-0,55 

0,2I 

-0,56 

-2,46 

Ta6nH~a I /npogorrEeHHe/ 

a. 

26,56 

'n,33 
26,62 

24,22 

26,79 

25,04 

26,0 

26,04 

26,40 

25,02 

25,29 

6,22 

7.!17 

9,14 

II,45 

I2,39 

I8,12 

I8,23 

I8,22 

I8,74 

I9,6I 

I8,50 

23,69 

6,39 

6,28 

6,45 

r; 
24 ±I 

23 ±I 
43:!: 3 

37:!: 3 

41:!: 2 

3I :!: I 

39:!: 3 

23:!: I 

41:!: 6 

40:!: 2 

48:!: I4 

I045 :!: 405 

4SO:!: 140 

I95:!: 50 

23) :!: !17 

280:!: 80 

55:!: 8 

89:!: IO 

83:!: 14 

59:!: 2 

9():!:14 

69:!: 17 

35:!: 5 

600:!: 80 

190 :!: 50 

732:!: II3 

.IJI'fepa-

1'JP8 

/I/ 
/I/. 
/I/ 
/I/) 

/I/ 
/I/ 

/I/ 
/I/ 
/I/ 
/I/ 
/I/ 
/I/ 
III 

/I/ 
/I/ 
/I/ 
/I/ 
/I/ 

/I/ 

/I/ 
/I/ 
/I/ 
III 
/I/ 

III 
/3/ 

l 

~ 

\ 

~u Z A 

I48 26 55 

I49 28 63 

I50 28 65 

I5I 3) 65 

!52 30 67 

!53 3) 69 

I54 32 77 

I55 37 88 

156 38 88 

I57 38 89 

I58 40 !17 

I59 50 II3 

I60 50 I17 

I6I 54 I36 

I62 56 I3I 

I63 56 I35 

I64 57 !39 

I65 57 I40 

I66 60 I45 

I67 66 !63 

I68 66 Ie& 

I69 70 I69 

I70 81 204 

17! 83 2IO 

17292235 

Bn. 

9,3) 

6,84 

6,84 

7,98 

7,05 

6,48 

6,02 

6,08 

II,II 

6,36 

5,57 

7,74 

6,94 

7,99 

7,49 

6,98 

8,78 

5,16 

5,76 

6,'n 

5,72 

6,84 

6,66 

4,60 

5,3I 

{j 

-0,40 

0,44 

0,30 

-0,84 

-0,09 

-0,29 

-0,32 

-0,70 

I,!17 

0,92 

0,52 

0,69 

0,39 

I,42 

-O,IO 

-0,22 

0,08 

-I,rn 
0,3I 

-0,88 

-0,77 

0,88 

-0,37 

-I,23 

-0,36 

Ta6nH~a I /npogonxeHHe/ 

Q 

5,70 

7,94 

8,14 

8,04 

8,85 

8,43 

!0,50 

8,70 

9,25 

8,95 

!2,30 

15, !17 

I5,30 

I5,0I 

I5,70 

I5,5I 

I3,I5 

I3,9I 

17,I9 

17,22 

17,04 

17,20 

!2,69 

II,43 

25,82 

r; 

25oo±500 

760-~0 

7sati50 

294±3o 

17o±20 

Iao:!:ao 
IIs:!:25 

9s±I3 

ros±2o 
IOo:!:Io 

25o±20 

IIo±.2I 

52±a 

9:r±IO 

I2o±20 

ao!2o 
9s±6 
sat. 
ao±I2 

I5s±3o 

ss±a 
7o:!:IO 

64o±7o 
45±5 
2s±6 

.lfte
PB1'JP8 

III 
III 
/I/ 
/I/ 

/I/ 
/I/ 
/I/ 

III 
/I/ 
/I/ 
/I/ 
/I/ 
/I/ 
/I/ 
/I/ 
/I/ 

/I,5/ 

/I/ 
/I/ 
/I/ 

II/ 
/I/ 
/I/ 

/I,6/ 

/I/ 
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H3ABTenbCKHA OTAen Ol!~eAHHeHHOrO HHCTHTYTR RAePHWX HccneAOBBHHfl 

Han3~KH X., nonoa A.6., Twe~~K K. P3-82-11 
AHanHa cpeAHHX paAHa~HOHHWX WHPHH HeHTPOHHWX peaoHaHcoa 

C HCnonb30BaHHeM AOCTynHWX AaHHWX 0 napaMeTpax HeHTpoHHWX pe30HaHC08 
BW~HCneHW CpeAHHe 3Ha~eHHA paAHa~HOHHWX WHPHH An~ WHPOKoro Kpyra ~AeP B HH
Tepaane aTOMHWX BeCOB OT 50 AO 250. npoBOAHTC~ cpaaHeHHe 3KCnepMMeHTanbHWX 
3Ha~eHHH C pa3HWMH BapHaHTaMH TeopeTH~eCKHX o~eHOK ry,KOTOpWe CBOAATC~ K 
3aBHCHMOCTH r y OT aTOMHOrO aeca A, ~eprHH 8036YJ(AeHHA U H napaMeTpa 
MOTHOCTH ypoaHeH & 8 BHAe r y• CA aU a y • KPQMe TOro, noA6HpanMCb 3MnHpH
~eCKHe 3Ha~eHHA C, a . ,~ ,y, HaMny~HM o6pa30M YAOBneTBOp~~He 3KCnepH
MeHTanbHWM AaHHWM. YcTaHoaneHO, ~TO HCnOnb30BaHHe rMnOTe3W a • kA npHBOAHT 
K C~eCTBeHHO 6onee XOpOWeMy COOTBeTCTBHD BCeX TeopeTH~eCKHX O~eHOK ry 
3KCnepMMeHTanbHWM 3Ha~eHH~M. npH 3TOM OKa3anocb, ~TO o~eHKH ry no BaHCKO~y 
60HAapeHKo-YpHHY HnH C 3MnHpH~eCKH nOAo6PaHHWMH napaMeTpaMH HaXOA~TCA npM
MepHO B OAHHaKOBOM COOTBeTCTBHH C 3KCnepMMeHTBnbHWMH AaHHWMH. 

Pa6ora awnonHeHa a na6oparopMH HeHTpoHHOH ~3HKH OHRH. 

CooC5ateHMe Oth.eAMHeHHOrO HHCTHTYT3 I!ACP:l:.C: ~1CCJlCAO 

Malecki H., Popov A.B., Trzeciak K. 
Analysis of Average Radiation Widths 
of Neutron Resonances 

~tr:l . lt/GHa 1982 

P3-82-11 

On the basis of the available data on parameters of neutron resonances 
average values of radiation widths are calculated for a wide range of nuclei 
. in the 50 upto 250 atomic weight range. Experimental values are compared 
with different variants of theoretical estimates of ry which are reduced 
to the ry dependence upon atomi~weight A, excitation energy U and level 
density parameter a as ry.CAaU aY.Besides, empirical values C, a, ~ 
y are selected satisfying to the experimental data best of all. It is 

determined that the use of a-kA hypothesis leads to a sufficiently better 
agreement between all theoretical estimates of ry to experimental va
lues. It turned out that the estimated by Weisskopf, Bondarenko-Urin or 
with empirically chosen parameters give an approximately similar corres
pondence of calculated values r: to experimental data. 

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