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1. BBE,IlEHHE 

B nocneAHIAe roAbl IA3y4eHbl raMo8-Tennepo8CKIAe lrT I lA 311eKTpiA-
4ecKIAe CniAH-AIAnOilbHble 3ap.RA08o-o6MeHHble pe30HaHCbl 80 MHOriAX .RA
pax l1·31. 06Hapy>KeHbl aap.RA08o-o6MeHHble peaoHaHCbl Ha Ae<)lopMIApo8aH
HOM .RAPe 169 TmlcM. 12• 81 I. TeopeTIA4eCKOMY IA3Y4eHIAIO aap.RA08o-o6MeH
HbiX pe30HaHC08 nOC8.RIJieHO 60I1bWOe 41ACI10 pa6oT I 4' 81 • MHoro IACCI1e
A08aHIA~ C8.R3aHO C 8bi.RCHeHIAeM npiA41AH npona>KIA 60ilbWO~ 4aCTIA CIAilbl 
3aP.RA080-o6MeHHbiX COCTO.RHIA~ no cpa8HeHIAIO CO 3Ha4eHIA.RMIA, Aa8ae
MbiMIA COOT8eTCT8YOIJIIAMIA npa81AI1aMIA CYMM. CpeAIA np1A41AH yMeHbWeHIA.R CIA
Ilbl pacCMaTpiA8aiOTC.R <)lparMeHTa~IAIA 3aP.RA08o-o6MeHHbiX <)lOHOH08 IAa-aa 
C8.R31A C 2p- 2h KOH<)liArypa~IAAMIA 19"121 lA 113-3a CMeWIA8aHIAf! C KOH<)liA-
rypa~IAe~ ~ -IA306apa - HYKilOHHaA AblpKa 18• 13" 161 • 

B Ae<I>OPMIAP08aHHbiX AApax IA3Y4eHIAe rr pe3.0HaHca 6bl110 C8.R3aHO 
C 8bi4!'1CI1eHIAeM CIAI108b1X <)lyHK~IA~ ~ -pacnaAa I 17" 191 • npiA IA3y4eHIAIA 
rAraHTCKIAX MYilbTIAnOilbHbiX peaoHaHC08 8 Ae<)lopMIAP08aHHbiX AApax 
s 1201 noKaaaHo, 4TO RPA-pac4eTbl AaiOT npa81AI1bHble 3Ha4eHIAR lAX wiA
~~;::. Y·..;:::.-:- ?r'- ~h !"!~~~~:~:~~~~!..!~~~ 011?"?-1-JR~P"T ..,.rl H~x cna6oe a.nHAHHe 121 ~ 
3TO o6yCI10811eHO TeM, 4TO <)lparMeHTa~IAR OAH04aCTIA4HOro C<)lepiA4eCKO
ro 6a31ACa IA3-3a Ae<)lopMa~IAIA CIAilbHee <)lparMeHTa~IAIA, C8A3aHHO~ C 
b3aiAMOAe~CT81AeM K8a31A4aCTIA~ C <)lOHOHaMIA. no3TOMY IA3Y4eHIAe 3apAAO
Eo-o6MeHHbiX pe30HaHC08 8 Ae<)lopMIAP08aHHbiX RApax MO>KHO npiA8eCTIA 
8 paMKaX MeTOAa XaOTIA4eCKIAX <)la3. nep8ble pe3YilbT aTbl 8bi41ACI1eHIAR 
rT pe3oHaHca 8 Ae<)lopMIAP08aHHbiX RApax nony4eHbl 8 1191 npiA IA3Y4e
HIAIA ~-pacnaAa IA30TOn08 py61AAIAR lA 8 1221 AI1A PRAa RAep peAK03e
Me11bHO~ 0611aCTIA lA 0611aCTIA aKTIAHIAA08. 

B HacTO.RIIIe~ pa6oTe 8 paMKax K8a31A4aCTIA4Ho-<)loHoHHo~ MOAeiliA RA
na120,23/ npiA8eAeHbl <)lopMyilbl AilA oniAcaHIAR MeToAoM RPA aap.RA08o-o6-
MeHHbiX pe30HaHC08 lA AaiOTCR peayilbTaTbl paC4eTOB 0 0THOCRUIIAeC.R K rT 
peaoHaHcaM lA APYriAM 1+ cocTO.RHIA.RM. B pa3Aene 2 88eAeHbl 3aPRA08o
o6MeHHble <)lOHOHbl lA no11y4eHbl CeKyilAPHble ypa8HeHIA.R 8 npiA6111A>KeHIAIA 
xaoTIA4eCKIAX <)laa. B paaAene 3 88eAeHbl CIAI108ble <I>YHK~IAIA AI1R (p,n) 
lA (n,p) nepexOA08 Ha 4eTH0-4eTHbiX Ae<)lopMIAP08aHHbiX .RApax, paccMoT
peHbl npa81AI1a cyMM lA AaHbl AeTailiA 41ACI1eHHbiX pac4eTo8. PaaAen 4 
nOC8.RIJieH o6CY>KAeHIAIO no11y4eHHbiX pe3YilbTaT08. 

2. 3AP1l,llOB0-06MEHHbiE <I>OHOHbl 

raMIAilbTOHIAaH K8a31A4aCTIA4HO-<)lOHOHHOH MOAeiliA RApa COCTOIAT IA3 
'llOTeH~IAana CaKcoHa-ByAca, c nOMDI!lbiO_J<OToporo .• .oaac;WVPeTcR cpeAHee 

:>:;.r ·:!~.:::·· 
:4.1 ·~ :t . .: ' :. . . i_!l<~ ~ 

t\::.j_~_: ~~--:trf ~~~ ;· .. ~t 
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none RAPa H B3aHMOAeHCTBHH, npHBOAR~Hx K cnapHBaHH~. OH coAeP*HT 
TaK*e MynbTHnOnb-MynbTHnOnbH~e H CnHH-MynbTHnOnb -cnHH-MynbTH
nonbHble H30CKanRpHble H H30BeKTOPHble B3aHMOAeHCTBHR. 06~aR xapaK
TepHCTHKa raMHnbTOHHaHa MOAenH AnR cny4aR Ae~opMHpoeaHH~x RAeP 

/23 20/ ~ npHBeAeHa e ' • B AaHHOH pa6oTe orpaHH4HMCR y4eTOM B3aHMo-
AeHCTBHH B KaHane 4aCTH~a-A~PKa H npeHe6pe*eM B3aHMOAeHCTBHeM B 
KaHane 4aCTH~a-4aCTH~a. 

HeHTpoH-npoTOHHble np MynbTHnonbHble H cnHH-MYnbTHnonbHble ~oHo
Hbl reHepHpy~TCR cneAY~~HMH 4aCTRMH B3aHMOAeHCTBHR: 

A ( (-) (+) (+) (-) .. 
K1 t 1 t 2 +t 1 t 2 ·JRA(rJRA(r~YA,.t(8 1 ,cfJ 1 )YA-IJ.(02 ,c/J2 ), 

LA (-) (+) (+) (-) I 1 I 
K1 (t1 t2 +t1 t2 )RL(r1)RL(r~(uYL(Ol'c/J1))AIJ.(uYL(02cfJ2))A-p.' 

A LA rAe K 1 K 1 - KOHCTaHTbl MynbTHnOnbHOrO H CnHH-MynbTHnOnb-CnHH-
MynbTHnonbHOrO H3oBeKTopHoro e3aHMOAeHCTBHH. PaAHanbHaR 3aeHcH
MOCTb R A (r 1 ) e AaHHOH pa6oTe B3RTa e BHAe r ~ • CooTeeTCTey~~Y~ 
4aCTb raMHnbTOHHaHa 3anHWeM B BHAe 

H np 2 + 
coli "" K 1 I f3 ApiJ. f3 APIJ. ' 

PIJ. 
121 

rAe arp', a sp, -onepaTOPbl norno~eHHR npoToHa H HeHTpoHa, 

~ H Sp - KBaHTOBble 4HCna OAH04aCTH4H~X COCTORHHH npOTOHa H 
HeHTpOHa, BKn~4a~He npoeK~H~ yrnoeoro MOMeHTa Ha OCb CHMMeTpHH 
RAPa K p H K0 , p = .:!:.1 • 

npoBeAeM KaHOHH4eCKOe npeo6pa3oBaHHe 6oron~6oea H BBeAeM, 
KaK B c~epH4eCKHX RApax 1241 , onepaTOpbl np-~OHOHOB 

0 g = I I t/1
1
g A (rs, 1J.P) - cP g A+ (rs, 1J. - p) + 

rs s rs 

+¢:
1
! A(rs,1J.p)-c;6r! .A+(rs, IJ.-p)l, 

rAe B COOTBeTCTBHH c/25/ 

A (rs, IJ.P) = I 8 '(K K ) p 'a , a , , 
p ' P p- n • PIJ. s- p r p 

2 

141 
.. 

A(rs, p.p)"" I,8p'(Kp+Kn),p1J. arp'asp'' 
p 

a
1
p - onepaTop norn~eHHR KBa3H4aCTH~bl, g = Ap.i HnH g = LAp.i. 

B KBa3H6030HHOM npH6nH*eHHH onepaTopbl nP-~oHOHOB YAOBneTBOPR~T 

COOTHOWeHH~ 

+ g g' g g' -g -g' -g-g' 
[O ,,a )=8 .. J I (tfr. tfr -cP cP +tfr tfr -c/J cP >1=8 ,8 , . 

g p gp p,., rs rs rs rs rs rs rs rs rs gg PP I Sl 

B OAH~OHOHHOM npH6nH*eHHH AnR onHcaHHR 3apRAOBo-o6MeHH~x pe-
30HaHcoe 6epeTCR cneAY~~aR 4aCTb raMHnbTOHHaHa MOAenH 

np + + .,.. 
Hv =I £(s)a

8
pasp+ I f(r) a1parp+ 2 k K 1 x 

sp rp gp 
- - g -g 2 

xl[ I (frs<tfrr~~Vs+ cP~svrus) +frs<tfrrs urvs+ cPrsvr us))] + 161 
rs 

g g - - g -g 2 + 
+ [ I (frs (tfrrs vr us+ cPrs urvs) + rrs<tfrrs vrus + cPrsurvs))) I ogpogp. 

rs 

3AeCb u r, v r - K03~H~HeHTbl npeo6pa3oeaHHR 6orosm6oea, f (r) 
KBa3H4aCTH4HaR 3HeprHR. BeeAeM eonHoey~ ~YHK~H~ OAH~OHOHHoro 

COCTORHHR He4eTHO-He4eTHOrO RAPa 

171 

rae Wn- BOnHOBaR mYHKUHR OCHOBHOrO COCTORHHR 4eTH0-4eTHOrO RAPa, 
YAOBneTeopR~aR ycnoeHIO 0 gp W 0 = 0. CeKynRpHoe ypaeHeHHe AnR 
HaXO*AeHHR 3HeprHH 0 np-~OHOHOB B npH6nH*eHHH XaOTH4eCKHX 

g 
~a3 nony4HM B BHAe 

g g g 2 
~J(Og) = (1 -K

1
X

1
)(1 -K1 X2 )- (K 1X12) = 0, 

g 2 - 2 u~v: v~u; 
X 1 =I 4(frs + t )(---- + -----), 

xg 
2 

ra ra f(rs) - Og f(rs) + Og 

2 - 2 v(ulf. u~vf 
I 4 (t rs + t rs )(-.,:_ __ + -----) • 
rs f (rs) - 0 g ( (rs) + 0 g 

g .... 2 f-2 )(--1 ___ + ___ 1 __ ) x
12

=k4(f + urvsvrus' 
ra rs rs t (rs) - 0 g t (rs) + 0 g 

l{rs) = f(r} + t (s} • 

Hcnonb3YR 151, HaHAeM 

1 X g 112 L r xg 
tfrg =I -.Kl .2 I _.__1_r_a_(urva+ K112 vu) 

rs 2 ( OCI:/.!>n)l ~(rs) -0 g 1- K 1X2g l S ' 
1(1 - J, QU 0=0 < 

g 

181 

191 

19'' I 

1101 
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-~p~ 3aMeHe f f8 Ha rf8 B I 1 0/' I 1 a~ I nony41-1M Bblpa>KeHI-1R AIIR ir; 1-1 

cP r8 • 
06CYAHM oco6eHHOCTI-1 peweHI-1~ ceKyiJRPHbiX ypaeHeHH~ /8/. Ecn~-1 

HCKII~4HTb cnap!-1BaHI-1e H nepe~TH K npH6IJ!-1>KeHH~ TaMMa-AaHKOBa, TO 
ypaeHeHI-ie /8/ pacnaAaeTcR Ha ABa. 0AHO OTHOCHTCR K RAPY I Z 0 + 1, 
No "'1}, APYroe K RAPY IZo -1, No+ll, rAe IZ 0,N0 } xapaKTepw 
3yeT 4eTH0-4eTHoe HCXOAHOe RApo. H3-3a cnap1-1eaH1-1R 1-1 KoppenR~I-1~ 

B OCHOBHOM COCTORHHI-1, T.e. c/Jr~ f, 0, K BOIIHOBbiM ¢yHK~HRM COCTOR
HI-1~, OTHOCRLIIHMCR K RAPY I Z o+ 1, N 0 - 11 , np1-1Mew1-1ea~TcR KoMnoHeH
Tbl, OTHOCRLIIHecR K RAPY IZ 0 -1, N 0 + 1} H o6paTHo. KaK 6yAeT no
Ka3aHo AaiJee, 3TH npHMec!-1 Heeenl-iKI-1. CyllleCTBeHHo, 4To 1-iMeeTcR 
OAHO CeKyiJRPHOe ypaeHeHHe /8/, 4aCTb peweHI-1~ KOTOporo OTHOCI-1TCR 
K RAPY IZo+l, N 0 -ll, APYraR 4acTb K RAPY IZ 0-l, N0 +ll. 

3. CHnOBWE ¢YHKUHH (~n) H (n,p) nEPEXOAOB 
H AETAnH PAC4ETOB 

npl-1 l-13y4eHHI-1 3aPRAOBo-o6MeHHbiX COCTORHI-1~ BBOARTCR /CM. /3// 
Ci-iiJbl nepexoAOB. B np!-16IJH>KeHHI-1 xaoT!-14eCKHX ¢a3 CI-1IIbl (p, n) 1-1 

(n, p) nepeXOAOB 3an!-1WeM TaK: 

B (p, n; g) = (2 - 8 ) I If (u v tfr g + v u c/J g ) + 
ILO rs rs r s rs r s r8 

+ f (u v .i:g + v ;: g )} 
f8 r 8 '1' rs r u 8 'Prs ' 

/11/ 

B (n, p; g) 

/12/ 

1-iiii-1, I-1CnOIJb3YR CeKyiiRPHOe ypaBHeHI-ie /8/, nOIIY4HM 

B (p, n; g) = (2 ;_ lip.o) l ~ KtX ~ - P pn.(Og) 

2K/-a~/ao>lo=og <a~/ao>lo .. og 

B(n, p; g) 

HaeiAeM CHIIOBble ¢YHK~HH (p, n) H (n, p) nepeXOAOB, nOIIb3YRCb npo
ueAypoei, pa3pa6oTaHHOC1 e/23,20/, npei-iMYlileCTBO ee COCTOHT B TOM, 
4TO Heo6XOAHMble eenH4HHbl Bbi4HCIIR~TCR 6e3 Haxo>KAeHHR peweHHCi RPA 
ypaeHeHHCi /8/, KOIIH4eCTBQ KOTOPbiX B CIIY4ae Ae¢opMHpOBaHHbiX RAep 
eenHKO. CHnoey~ ¢YHK~H~ 3anHweM e BHAe 

't 

ImZ Pnc.l. KoH'ryp HHTerpnpoeaHHH B KOMn

neKCHOH TIIIOCKOCTH Z, 

b(p,n;Q), IB(p,n;g)p(O-Og), rAe 
g 

p (0- 0 ) = _1 ___ ___. ___ _ 

g 211 <o _ og) 2+ <L\/2)2 ' 

/13/ 

/14/ 

~ - 3HepreTH4eCKI-1~ 1-iHTepean ycpeAHeHHR, KOTOPbl~ B HaWI-1X pac4eTaX 
6yAeT paeeH ~ "' 0,5 M3B. 

Ci-iiiOBY~ ¢YHK~I-1~ /13/ 3anHWeM B BI-1Ae KOHTYPHOro HHTerpana 

u (v, u; 

/15/ 

dz 

(0- z)2 + (L\/2)2 

KoHTYP HHTerpl-1poeaHI-1R noKa3aH Ha PI-1C. 1. noAbiHTerpaiJbHaR ¢YHKUI-1R 
e T04Kax z = ± 0 g 1-1 z "' 0 ± iA/2 1-iMeeT non~ca nepeoro nopRAKa, 
HHTerpan no 6ecKOHe4HOMY KOHTYPY paBeH HYII~. no3TOMY b(p, n;O) "' 

(i ' =-

HHTerpan • 
1 

AIIR 0 > 0 MOHOTOHHO y6biBaeT KaK 0-2 H npH 60IJbWHX 3Ha4eHHRX 0, 
T.e. npH 3Hepri-1H rHraHTCKHX pe30HaHCOB HM MOlKHO npeHe6pe4b. 
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b(p, n; m =- I 
c1+ c2 

1 Ppn(O + i.L\/2) 
-Im( ) = 

TT j ({} + i6,/2) 

1 1 - K 1 X2({} + iA/2) 
= - (2 - 81l0 ) Im I l , 

TT 2Kl j ({} + i6,/2) 

1 Im I 1 - K1X1 ({} + i.L\/2) l 
b(n, p; 0) = -(2 -8110 ) 

TT 2K 1 j ({} + i.L\/2) 

Bee,qeM nonHyiO CHilY (p, n) 1-1 (n, p) nepeXOAOB 
00 

S(p, n) = f b(pn; O)d{l"" S_, S(n, p) = f b(np; {})dO= S+' 
0 0 

/16/ 

/17/ 

npYI Yl3y4eHYIYI 3aP~AOBo-o6MeHHbiX pe30HaHCOB YICnOilb3yiOTC~ npaBHila 
cyMM. ~Il~ rT pe30HaHCOB Y!MeeTC~ 6e3MOAeilbHOe npaBY!IlO CyMM 

'= 0 f= 0 S(p, n) - S(n, p) = S _ - S + = 3(N- Z). /18/ 

B HaWYIX pac4eTax npaBYIIlO CYMM Ail~ rT pe3oHaHca e~nOilH~eTc~ Ha 
/97-99/%. 

06CYAHM HeKoTop~e oco6eHHOCTYI e~palKeHHH B(p, n; g) 1-1 B (n, p; g). 
KaK BYIAHO 1-13 /11/, K (p, n) .nepexo,qy (4IleH f rs urvs.Pr:) npHMewaH 

(n,p) nepexoA (4IleH frsvru 5 ¢~8 ). TaKa~ lKe npHMecb HMe
eTc~ K (n, p) nepexo,qy. 3THX npHMecei1 HeT a pac4eTax 
no MeTOAY TaMMa-~aHKoea npH oTcyTCTBHH cnapHeaHH~. O~eH

KY npHMeCeH npoee,qeM TaK: nOilOlKYIM K 1 = 0, TOrAa npHMeCYI OTCyT
CTBYIOT, a B (pn, g) H B (np; g) paeH~ cyMMe ecex MaTpH4H~x :meMeH
Toe C COOTBeTCTByiO~HMYI K03~YI~YieHTaMYI npeo6pa30BaHYI~ 6orOill06oea. 
B HawHx pac4eTax eeilH4HHa S(n, p) a 35-170 pa3 MeHbWe S(p, n) • 
EcnH nonolKHTb K 1 = 0, To pa3HOCT b S (p, n) - S (n, p) H3MeH~eTc~ 

He 6onee, 4eM Ha 0,5%, S(p,n)- Ha /2-4/%.TaK KaK eeilH4HHa ~n.p) 
3Ha4HTeilbHO MeHbWe S(p,n), TO OHa YI3MeH~eTC~ Ha /30-50/%. no3-
TOMY 'OlKHO CAeilaTb B~BOA 0 TOM, 4TO Ail~ (p,n) nepeXOAOB npHMe
CYI HrpaiOT MailyiO POilb. 

napaMeTp~ noTeH~Yiaila CaKCOHa-ByACa Yl KOHCTaHT~ cnapHBaHYI~ B 
HaWHX pac4eTaX B3~T~ TaKYIMYI lKe, KaK B /20I. Pac4eT~ B~nOilHeH~ 
Ail~ 30H c A= 155, 165 1-1 239 c yKa3aHH~MH a 1201 napaMeTpaMH pae
HoeecHoi1 ,qe~PopMa~HH {3° 1-1 {3~ • Y4HT~eaeTc~ HaH60ilbWee B03MOlKHOe 
4YICilO OAHOKBa3H4aCTYI4~biX YPOBHeH, HanpHMep, Ail~ 188 Er 1 08 Hei1T
POHH~X H 133 npOTOHH~X YPOBHeH, IlelKa~YIX B YIHTepBaile 3HeprHi1 
OT -40 AO 35 M3B. H3oBeKTOPH~e KOHCTaHT~ Ail~ rT CYIIl noily4eH~ 1-13 
cpaBHeHH~ HaWHX paC4eTOB C 3KcnepY!MeHTailbH~MYI AaHH~MYI Ha 189Tm 

6 

Yl 3MnHpYI4eCKOH KpYI,~H nOilOlKeHYI~ rT pe30HaHca, ~PYIBeAeHH~MYI a 1 2~ 
B HaWHX pac4eTax K 1-

0 = 17/A M3B, 3Ha4eHHe 3TOYI KOHCTaHT~ a 
1,4 pa3a MeHbWe, 4eM a 131 1-13-3a y4eTa 6oilbworo 4YICila OAH04aCTH4-
H~x COCTO~HYIH. ECilH npOBeCTYI pac4eT~ C OAH04aCTYI4HbiMYI COCTO~
HYI~MH, IlelKa~YIMH B 06IlaCTYI OT -35 AO 10 M3B, TO TOMY lKe nOilOlKe
HHIO MaKCHMyMa pe30HaHCa 6y,qeT COOTBeTCTBOBaTb K f=O = 23/A M38. 

4. PE3YilbTATbl H 06CYJI~EHH.fl 

Pac4eT~ raMoe-TeililepoecKoro pe3oHaHca e~nOilHeHbl Ail~ 6oilbworo 
4HCila ~,qep a 30Hax A= 155, 165 /peAK03eMeilbHa~ o6IlaCTb/ 1-1 240 
/o6IlaCTb aKTYIHHAOB/. 

Pe3YilbTaT~ B~4HCileHHH (p, n) 1-1 (n, p) CHilOBbiX IPYHK~Hi1 Ail~ 
B036YlKAeHYI~ 1 +_COCTO~HHH npHBeAeHbl B Ta6Il. 1 , 2 Yl Ha pYle. 2, 3. 
3HeprYI~ OTC4HT~BaeTC~ OT OCHOBHOrO COCTO~HYI~ ~Apa-MY!WeHY!. ~Il~ 
(p,n) nepeXOAOB C B036ylK,qeHHeM rT pe30HaHca B pacnpeAeileHYIYI 
CYIIlbl B~AeileH~ HH3K03HepreTH4eCKa~ 4aCTb, 06IlaCTb MaKCYIMyMa Yl 
B~COK03HepreTH4~CKa~ 4aCTb. CHila rT pe30HaHca pacnpeAeneHa B 
HHTepBaile 5-40 M3B, 1% CHil~ HaXOAHTc~ npH 3HeprHH 50 M3B. THnH4-
H~e npHMep~ pacnpeAeileHYI~ CY!Il~ rT pe30HaHCa AaH~ Ha PYIC.2 Y1 3. 
l.leHTPOHA~ 3HeprHH E 1+0 1-1 E 1+1 Ail~ cocTo~HHi1 c K =0, 1 1-1 E Ail~ HX 
CYMM~,nOily4eHH~e npYI YIHTerpY!pOBaHYIYI no HY13K03HepreTY!4eCKOH 06Ilac
TYI 1-1 o6IlaCTYI MaKCHMyMa, AaHbl a T a6Il. 1 . B Hei1 npHBeAeHbl T aKlKe 
npo~eHT~ HC4epn~eaHH~ noilHOH CYIIl~ (p, n) nepexoAOB a Tpex 3Hep-
.... ... -' •' '-- • •• • • • - C:-- ---.. r'T - - - - .. - . - .... - - - - - -
I '-I rt-"-'-n.riA VV.IIO\,. In" • I I ..,"t;~UMCM\... ... IM"t;~ I MC"\..oi'IMYM III""YI ..;IIMC:~I Vlt'l 

18-20 M3B. B o6IlacTH MaKCHMyMa, paeHoi1 Ail~ 30H A = 165 1-1 239 
5-6 M3B, HC4epnaHo /60-70/% nOilHoi1 CHilbl (p,n) nepexoAa. ~Il~ 
3oH~ A= 155 MaKCHMYM pac~enileH Ha ABa-TpH nHKa 1-1 IlOKailH30BaH 
B 3HepreTH4eCKOM HHTepBaile 8 M38. MaKCYIMYM CYIIl~ Ail~ nepeXOAOB 
Ha I"K = J+O COCTO~HYI~ IlelKHT B~We Ha 0,1-0,3 H38 no cpaeHeHYIIO 
C nepeXOAaMYI Ha 1+ 1 COCTO~HYI~, 4TO noKa3aHO Ha PYIC. 2. CYIIlbl 
(p, n) nepeXOAOB Ha HYI3K03HepreTH4eCKYie COCTO~HH~, 4aCTYI4HO Ha-
6Il10AaeM~e B {3-pacna,qe, COCTaBil~IOT OKOilO 20%. l.leHTpOYIA 3HeprYIYI 
3TOH 4aCTH paeeH 10 M3B Ail~ ~AeP peAK03eMeilbHOi1 o6IlaCTYI 1-1 12 M3B 
Ail~ o6IlaCTYI aKTYIHHAOB. Pa3HOCTb MelKAY ~eHTPOHAOM HYI3K03HepreTH-
4eCKOH 06IlaCTH Yl MaKCYIMYMOM rT pe30HaHca paBHa 8 M3B. 0Ha npaK
TYI4eCKYI OAHa Y1 Ta lKe ,C\Il~ BCeX paCC4YITaHH~X HaMYI ~,qep. 

l.leHTPOHA~ 3HeprHH E 1 +o, E 1 +1 1-1 E Ail~ (n, p) nepeXOAOB 1-1 oT
HoweHH~ nOilH~X CY!Il (n, p) 1-1 (p, n) nepeXOAOB AaH~ a Ta6Il. 2. 
CHila ~.p) nepexo,qa AOBOilbHO paeHoMepHo pacnpe,qeileHa a o6IlaCTYI 
2-35 M3B, 4TO npo,qeMOHCTpHpoeaHo Ha pHc.2 H 3. B pacnpeAeileHHYI 
CY!Il~ HMeiOTC~ nHKYI npH 3HeprH~x S-8 M3B, 10-15 M3B 1-1 25-30 M3B. 
~Il~ ~,qep peAK03eMeilbHOH 06IlaCTYI, KaK 3TO BYIAHO 1-13 pHc.2, XOPOWO 
B~AeileH TOilbKO HHlKHYIH nHK. C pocToM A MaKCHMYM CYIIlOBOH IPYHK~YIYI 

nepeMe~aeTc~ a cTopoHy 60ilbWYIX 3HeprHi1, a noilHa~ CHila S(n,p) 
yMeHbwaeTc~. BeilH4HHa S(n,p) Ail~ aKTYIHHAOB npHMepHo Ha 20% MeHb
we, 4eM Ail~ pe,qKo3eMeilbHbiX ~AeP. 
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Ta6JIH~a 

UeHTPOHAbJ 3HeprHH rT pe30HaHCa H BKnaA CHnhl (p, n) 

nepeXOAOB B DORHYID CHny B Tpex 3HepreTHqeCKHX 06naCTHX 

E<.Ef Ef < E < 22 IIIB E>22 
MaB H.Qo __. 

BRJIS.It % 1t•o BU8Jl% E 

156Gcl 10,3 23,0 18,2 20,4 

158Gcl 10,4 21,1 18,6 20,9 

160Gcl 10,3 19,0 18,9 20,7 

I60ny 10,3 25,8 18,3 19,6 

162Dy 10,9 24,6 18,1 20,5 

164Dy !0,3 18,7 18,6 21,1 

164 ..... _ Tn " "'" n 
T" ... ............ .... ·"'"'•' .._, ,u .L I t'-' "'u,u 

166Er 10,7 24,7 17,9 20,6 

168Er 9,2 22,6 18,4 21,1 

168Yb 10,6 29,9 17,2 19,2 

236u 12,3 20,8 19,8 20,7 

238u 12,3 19,6 20,2 20,6 

238Pu 12,2 23,2 19,4 20,1 

240Pu 12,2 21,5 19,7 20,5 

* E 1 paBHO I 4 M:3B ,IJ;nH soHbl A 
H I 7 thB ,IJ;nJI 30Hbl A = 239 

8 

Et•.t BltUJl% fBUIUl% ...... 

17,9 47,3 18,0 67,7 9,3 

18,4 47,7 18,5 68,7 10,3 

18,8 48,3 18,8 69,0 11,9 

17,8 46,5 17,9 66,1 8,0 

18,0 43,4 18,0 64,1 11,3 

18,3 47,3 18,3 69,2 12,1 

I7,3 ·~.~ .17 ,4 6i,6 iu,t) 

17,8 43,7 17,8 64,2 11,0 

18,3 44,7 18,3 65,8 11,6 

17,0 41,2 17,1 60,4 9,7 

19,7 43,6 19,8 64,1 15,1 

20,1 43,5 20,2 64,2 16,2 

19,2 43,0 19,2 63,2 13,5 

19,6 43,6 19,6 64,2 14,3 

155, 15 M3B p;nll A 165 

Ta6JIH~a 2 

UeHTPOHAf>I 3Hepnm I + COCTOHHHll, B036yx~aeMhlX B (n,p) 
peaK~HH, H OTHOmeHHe nonHofr cHnbi (n, p) nepexop;oB 
K nonHOH CHne (p, n) nepeXOAOB 

H.Qo c,.o E!.+t £ Sen~ 
'See .. ~ 

156Gcl 10,9 12,9 12,1 0,025 

I 58 Gel 11,0 13,4 12,4 (!),019 

160Gcl 11,4 14,3 13,1 0,015 

rsan,. 10,5 11,7 11,2 0,027 

162ny 11,0 12,6 12,0 0,019 

I64ny 11,8 13,8 13,0 0,015 

16\r 10,9 11,5 11,2 0,027 

166Er 11,2 12,2 11,8 0,020 

I~ 11,6 13,0 12,4 0,016 

ISSn 11,1 11,1 11,1 0,027 

236u 14,8 16,4 15,7 0,008 

238u 15,6 16,6 16,0 0,006 

2~ 13,6 15,9 14,9 0,009 

240 14,4 16,3 15,4 0,008 Pu 

l) 
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. PHc. 2. CHnosble cl>YHKUHH (p, n) H (n, P) 
nepexogoB c B036Y*AeHHeM 1+ COCTOHHHH Ha 
l62Qy, lliTpHx-nyHKTHpHOH H WTpHXOBOH TIHHH
HMH 0603Ha~eHbl nepeXOAbi Ha COCTOHHHH C 
K = 0 HI, cnnomHOH nHHHeH o6o3Ha~eHa HX 
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3AKII04EHHE 

B pa6oTe npoeeAeHo H3Y4eHHe 3aPRAOeo-o6MeHH~x pe3oHaHcoe e 
Ae~OpMHPOBaHH~X RApaX B paMKaX KBa3H4aCTH4HO-~OHOHHOH MOAeflH 
RApa. 0Ho noKa3ano, 4TO eo ecex Ae~opMHpoeaHH~x RApax AOnmeH 
Ha6fl~AaTbCR rT pe30HaHC npH 3HeprHRX 18-20 M3B C KOH~eHTpa~HeH 
npHMepHO 60% CHfl~ B 3HepreTH4eCKOM HHTepeane 5-6 M3B. 0TCYTCTBy-

10 

0,2 
0,1 

60 

40 

20 

~ 
b (pn,S2), M3B-1 

10 20 30 
.n M3B 

• 

PHc. 3 • CWIOBble cl>YHK~H (p, n) 
H (n, p) nepexogos c B036Y*Ae
HHeM I+ cocTOHHHH Ha 240 Pu. 

eT pac~enneHHe rT pe30HaHca C 
KOMnoHeHTaMH K = 0 H'K = 1 .Xa
paKTepHCTHKH rT pe30HaHca cna6o 
3aBHCRT OT A, H MOmHO npeAnOno
mHTb, 4TO OHH npHMepHO TaKHe me 
AflR APYrHX RAep B o6naCTRX peA
KHX 3eMenb H aKTHHHAOB. BBHAY 
60flbWOH KOH~eHTpa~HH CHfl~ B y3-
KOH 3HepreTH4eCKOH o6nacTH rT 
pe30HaHC MOmeT 6~Tb AeTaflbHO 
H3y4eH 3KcnepHMeHTanbHO. HMeeT
CR HH3K03HepreTH4eCKaR 4aCTb 
rT pe30HaHca, COAepma~aR /20-
25/% nonHoH cHn~ (p,n) nepexoAa, 
4aCTb H3 KOToporo npORBflReTCR 
e {3- pacnaAe. Ei~no 6~ HHTepecHo 
3KCnepHMeHTaflbHO H3Y4HTb 6onee 
AeTanbHO 3TY 4aCTb rT pe30HaHca, 
HCnOflb3YR ~-nepeXOAbl Ha COCTOR
HHR c 3HeprHeH B030YmAeHHR 
5-10 M3B. 0THoweHHe nonH~x cHn 
S(np)/S(pn) yMeHbWaeTCR C POCTOM 
A OT 0,03 AO 0,01. 

B 3aKn~4eHHe 6naroAaPHM fl.A.Manoea H B.A.Ky3bMHHa 3a none3-
Hble o6cymAeHHR. 
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PyKonMcb nocTynMna B H3AaTellbCKHH OTAell 
19· OKTR6pR 1983 roAa 

Conoe~ee B.r., C,..ae A.B., IM~KOea H.Q. P~-83-723 
0mcc:aHMe MP'IAOeO• o8MeHHWX !»eSOHaHCOII e .lltltOPMMPQHHHWX ..,.pax 

8 ~ QOTM~KICMX .. a notl)'~eHW ewpa~~eHMII NUl CMmaWX .YHIC~MA 
{p. D) M {Jt, , ) nepeJCQAOII C 1108451QeHMeM aapJI,QOIIo•o&.eHHWX !»eiOHaHCOII Ha 
.llatoPnupaeam!MX ..,.,..x. Paee~MTaHW (p, D) " (D, p) nepeJCQAW e eoaG1QeHMeM 
raMOII•Ter.,-..oececoro /rT I ~»eaoHattea " .IIPYrMx 1 + eoeTOIIHMA """ ..,..P • oCS.nae
TIIX 156 s. A .: 168 " 236 ~ A ~ 2~0. rlolcaaaHO, ~To 10 aeex .lletoPMMPOII8HHWX 
..,_.,_ • .,_. ...en.ane11 rT !»eaoHaHC ni)M :IHePrMM 18·20 M:ll C ICOH~eHTP8~Hei1 
/60-70" CMnW 1 :aHepreT~CKOM HHTepeane S-6 M:IB. OTtyTeTeyeT pa~enneHHe 
rT pea~ c ICQMnOMeHTMM K • 0 " K • 1 • XapaKT811HCTMKM rT peaOHaHea e.na
Go aaeMCIIJ O'r A. IIMeeTell HMaKO:IHepreTM~KKall ~•en rT peaoHaHca, e~ePQI&all 
/20-25" CMM~. UMTIIOMA 3ToA ~aCTM paeeH 10-12 Mal. llonHa11 CM.NI (D, p) nepe-
XOAOII I 35•170 pea MeH .... nonHoA CMIIW (p, D) nepe)(OAOII. 

P~a awnonHeHa • na6opaTOPMM TeopeTM~ecKoA tMaMKM OM~M. 

Soloviev V.G •• Sushkov A.V., Shirikova N.Yu. P4-83-723 
Description of Charge-Exchange Resonances in Deformed Nuclei 

The (f,a) and(~ p) transition strength functions with charge-exchan
ge resonances in defamed nuclei are calculated in RPA. The (p, D) and 
(D, P) transition with excitation of the Gamon-Tell~r(GT) resonances and 
other 1 stites are calculated in nuclei in the 156:;; A ~ 168 and 236 <A < 
~ 240 regions. It is shown that the GT resonance should be observed in-all
the defonlld nuclei at 18-20 MeV for about /60-70/S concentration of 
strength in the energy range from 5 upto 6 MeV. The splitting of the GT 
resonances with the ca.ponents K = 0 and K • 1 should not exist. There is 
a low-energy part of the GT resonance containing /20-25/S of the total 
strength. The centroid energy of this part is 10-12 MeV. The total (n, p) 
transition strength is 35-170 times as small as the total (p, D) transition 
strength. 

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