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B:àe,IJ;eHRe 

B nQC~e,IJ;Hee BpeMH Ha6~nnaeTCH 3Ha~Te~bHHH HHTepeC KaR K 3KCnepH

MeHTaJThHOM;y ll:3Y'lleHHK>,TaK H K TeOpeTlflIeCKOMY OIDIcaHHIOpeaKIniit c HyK
~OHaMH OROJIOnOpOrOBHX 3HepTIrA • MH1tpOCKOillPIeCKHe nO,IJ;Xo,IJ;l:l, TaKHe~ KaK 
KBa3M'llaCTMlffiO-<PoHOHHaJI MO,IJ;eJTh íl,IJ;pa /1,2/, no3BOJIfIIOT ,IJ;OBOJIDHO JÇopomo 

OIDIcHBaTb HeftTpoHHHe CH~OBHe ~YHKUKH Qepe3 ~a~eHTauHIO npoCTOH KOH
~MrypauMM COCTaBHoro ~pa no 60~ee cnoXHHM -6. B pe3Y~bTaTe 3KC

nepMMeHTt3B rrOCTOHHHO pacrer H y'To~eTCH 06':heM ,IJ;aHHHX no S- M P
-HáRTPOHHHM CH~OBHM WYHKUHHM 77,8. C nOMOmPK> Me,IJ;~eHHHX HeJTpoHoB 3TH 

BeRM'llHHH M3MepHK>TCH B OÓ~aCTM H30~pOBaHHHX pe30HaHCOB. C TO'llKH speHHH 
OÓmeR TeopMH peaKUHR a,IJ;eKBaTHHMH TeOpeTMQeCKKMH Be~qnHaMR HBnffK>TCH 

nap~~Hue OnTll:'lleCKHe rrpo~aeMOCTH, ROTopue COBna,IJ;8IOT c CHJIOBHMH 

~HKUHRMH B YK83aHHO~ 3HepreTH'lleCKoJ oÓ~aCTH. B HacTónmeJ pa60Te rrpe,IJ;

~oxeH cnoc06 onpe,IJ;e~eHHH HyKnOHHHX CHJIOBHX ~YHKUHR He'lleTHOrO ~a 'lle
pes BHqnc~eHHe OnTM'lleCRRX HyKHOHHHX rrpOHHUaeMOCTe~ qeTHO-'lleTHOrO C~pH

qeCKoro ~a rrpll: O,IJ;HOM OTKpHTOM ~ôiOHHOM K8Hane B paMK8X KBa3HqaC
TMlffiO-WOHOHHOn.MO,IJ;e~ (K~M) /1,2, O • MO,IJ;e~b OITHCHBaeT CTPYKTYPY B03

HHKaromero B peaKUKH npoMe~Tolffioro He'lleTHOrO H,llpa. TOr,IJ;a K8K CEn3b 

CTPYRTYPH c aMnJIETY,IJ;oJ pacceíHHH YCTaHaBnHBaeTCH c nOMOmDIO npoeKUH
OHHoro WaPM8JIH3Ma ~emóaxa /9 • raMRnbTOHHaH K~M ecTb CYMM8 O~OqaCTHq
Horo nOTeHqHana cpe~ero nOJIfI B WaPM8 By,IJ;Ca-CaKcoHa, CnapHBaTe~bHOro 

B3aHMO,IJ;eftcTBHH H ~KTHBHHX OCTaTO'llnHX MY~bTMnO~bHHX.H CITHH-MY~TH

nOJThHHX CM • 

Bu~cneHHe OnTHQeCKOn rrpOHHUaeMOCTH H CHJIOBOR WYHKgRH 

B TeopKH pacceHHHH /I2/ 

~ :::AtA = tim iH"fe-tH(t-t') e-til _ t ' S . J(-J(i- t_C'O e J 
t'--c. 

itn~cnfirJ~mi}..il1 ~HC1%.nYT II 
© O61.e,tUIHeHHl>lA HHCTJrrYT RAepHhlX HCCJll!AOB8HHH Jly6Ha, 1986, uefJi~Ã BC( :H~l\OBí\l' ") 

__ 6'1~Lt~!PT_~f-t~. ~ 



Tez) =v t-VGCz)'v == V + ti2!A V J 

: liS/E; -> ={1- 2.Jfi '&(E-H.)T(E+i01JE;0 " 
I 

\ 
r.1le fi =fio + v) Ha fE, ex> == E/E? oZ>. j 

COOTBeTCTBYIDmHe orrepaTopH, .1le~cTByromHe B nonTIpocTpaHCTBe WHKCH i 
pOBaHHO~ 8HeprMH: t 

S(E)=1-rT(E) J <c<rr(E)/ex'>=<El°</,f(EriO)/E/o<.'> l 
npn HOpr.mpOBI{e ,.. <EJOI-/E;oZ'> = ~JrS(E-E~#<~J(){'>. 

MaTPKUhI S(E) - YHHTapml: .

st(E)S(E) =: te 
lvrn 

-~rW1 T(E) =tt(E)T(E)? ImT(E)=.!t (T(€)-tt(EJ). 

Y,n06HO BBeCTH orrepaTopH rrepexo,na JlIJIJI! BepoSITHoCTR pacosmnm: 

" T/:<f(E) =ft(E}cfPfT(E), 
r.1le af-i} - npoeKTop Ha KOHeqHhIe COCTOSIHRSI, - 03Ha~aeT oYMMMpoBaHHe 
rro HyMHHM KOHeqHhIM COCTOSI~~. 

Ce~eHJl!e peaKUHH l-f MOJKeT CíHT:b BHp8JKeHO B Blt,lJ;8 ImaHTOBOMe
xaaasecxoro cpezmeror, 

6'1(e) =<;I,,:~f(E)lí? =(21T~)!t</ITR.tE)lr> =~1f,xt9.'<ílrRtE")ll>, 
I "<E,,/JK';/E,{> 

3.1lec:b J;. - oneparop ITJIOTHOCTH nOTOI<a B HanpaBJIBHIUI nasaas
aoro JlIMIIYJThca I Ri • 
~ peaKUH~ c Herro~pH30BaHHHMM HalIa~:bHHMR wparMSHTaMM: 

~<::'r.!J" ... f. ,\1 1 J. l~é:."t· t" ,1 1 ..6 i( (E) =flí'JTl flBTR (E1,SfR ='/"'/rtl'aJelBT,/J?Tf ' $p p, / 
rne Pí - npoexrop na HalIa.n:bHHe COCTO.f.[HJl!.f.[. 

B CJIYlIae aenoxapaaoaaaaax Ha~a.n:bHHX wparMeHTOB WiTerpaJr:bHhIS no 
yrJIaM JII nOJI.f.[pH3arUiRM Ce'ieHHH se .1l0JIMHH 3aBJlICeT:b OT HarrpaBJISIDISI Ha
~:bHOrO OTHOCJlITeJIbHOrO HMIIY~:bCa, no KOTOpOMY, CJIe.1l0BaTeJI:bHO, MOJICHO 

HX ycpe.ll»HT:b. Tor.1la 1 A 

6.(IE):= .f"~ ? 5pf~.(E)TR/(E)1 
I ~I n(~~,,"'1 r t , 

ti 

2 

r.1le B 3HaMeHaTe~e CTOHT npOH3Be.1leHHe pa3MepHOCTeH CITHHOBhIX rrpOCTpaHCTB 
Ha~a~:bHHX lIaCTm~. . 

ITYCT:b 110 - CBo60.1lHHH raMRJI:bTOHHaH. T.e. OITHCHBaromnH CBoCío,nEoe 
~HJKeHHe H BHYTpeHHIDID 9BOJIIDUHID pa3JIn~HHX rrap ~parMeHTOB BO ~HemHefi 

no OTHomeHHID K H.1lepHOMY B3aHMo.1l~ficTBHID oCí~acIH. CBO~CTBa f.Io BO 
BHyTpeHHeH oCí~aCTH HecymecTBeHHH. TIYCT:b P - rrpoeKTOp Ha rrO.1lrrpo
CTpaHCTBO cocrosnnã nenpepaanoro cnexrpa Ao . Torna CP, H(1 ] = O. 
H MOJKHO BBeCTH coçTBeTCTBYIDmHH npoeKTOp B rro,nrrpOCTpaHCTBe WHKCHpOBaH-
HOR 8HeprHH: P(E) - TIPoeKTOp Ha Bce OTKpHThIe rrpH 8HeprRH ~ Ka-

HanH. ITpoeKTop ~==I-j5 OTHOCHTCSI K BHyTpeHHefi oCí~aCTH ROH~rypa
UHOHHoro rrpOCTpaHCTBa. KOr.1la HeT peaKUHit 'B TpH H CíoJIee WparMeHTa. 

CooTBeTCTBYIOlI.UiH npoexrop.. Q(E) BhI,lle~eT "BMopOiKeHHHe" B KOHTHHy
YM coCíCTBeHmle COCTORHHSI H~ . eCRH TaKOBHe eCTb rrpH 8HeprHH t: . 

TIYCT:b Pc (E) - npoexrops -na xauanu, paCCMaTpHBaeMHe HBHO;
A· (E) - npoexrop na BXO.1lHoft xaaan; 

p~tRf(E)_L R(E). 
c 

YrrpyroMY ce~eHHID, CSlIeHllRM pea~'H rranHm4Y ce~eHRID cooTBeTcTBY-

IOT HaCíJllO.1laSMbIs: TRJ (E) == tt(E) ~. t (E) j 

TR 

TR: (E) == Tt(E)R. TCE),
 
TR'~Rt(E)==tt(t) p,eettt(é) ==TRiE)f~ r"R;(E)}
 

fot
 
(E)=:;- 2Im T(E). 

pscat=t= P,ECnH He Bce OTKpHTHe KaHa~H paCCMaTpHBaIDTCH HBHO.
 
~ YHHT.apHOCT:b HapymeHa KaKRM-~60 ~PYrHM crrocoCíoM. TO He paBHO
 
HY.mo "rror.nouteaae":
 

TRa'I(E")=: TRfDt(E)-TRg'Rt(E:) *0. 
llpOHHUaeMOCT:bID Ha3HBaeTCSI BepOSITHOCTb HeyrrpYrHX rrpoueCCOB: 

PN(E) TRtd(E:) -TR~'(t:) = LTR;(E) t-TRtl/t(E). 
t!1=l 

llO~Hoe Heyrrpyroe ce~eHHe rrponOPUHOHaA:oHO cpe~HeMY no nnOCRHM HJIK
 

HCK~eHmlM BO~HaM c 38,llaHHHM HalIaRbHhIM ~ :
 

~1r • (K;., [6}IPN(E~K;, {lJ'}>, 

rne K; - aarrpasneaae aaxaxsaoro HMIIY~:bCa. ,[6} - COBOKYITHOCT:b 
rro~pH3auHOHmlX KBaHTOBHX "tlHce~. 

B C~lIae c~pH~eCRH-CHMMeTpHlIHofi CHCTeMH rro~e3HO BBeCTH napUHaJI:b

3 



Hue rrpOHHuaeMOCTH KaR cpe~e ~ MOMeHTH0M 6asHCe: 

T/" (6)=<O(JMlfN(~)/ (j. JM> ::: <<XIII PFV(E)/I o-J> =7:T(E). 
ERH HerrOAHpHSOBaHHHX na~anDHHX COCTOHHHH HHTerpanbnoe Heynpyroe 

ce~eHHe Mo~eT ÓRTb BHp~eHo ~epe3 YCpe~eHHy~ rro R7 rrpoHHUaeMocTb: 

{>h(€)= lJ{f~;+1) ir c«J {?5}/ P7v(E~Kí) {i5}>, 

p11(E) = 1 ~J;-.lft.PN(E)l SptR·TR~J-Sp{B·rk·t} 
f"j(9.S..+1} UfJ II ') fJ (9.<;~ -ri) 

ORa O~eB~HHM 06paSOM BHpaEBeTCH ~epes napqaanDHHe npOH~aeMOCTM: 

pn(E) = r/is+1)2.<olJIIP/'/(E)U"'J> =Z, fj(J)T:.1(E)J 
" .. «IH cJJ 

r.n;e 

_ 21"'1 
~ ~ 

C/(1) =O(~S..t1) - cTaTHcTH~ecKHR <I>aKTOp. 

IIycTb P+Q=1 - rrpoeKTopH, onpe.n;e~eHHHe B Ra~ane rrpe.n;u.n;ymero 
pas.n;e~. Pas.n;e~ ~ - orrepaTOp Ha rroTeHqaanbHyID 11 peSOHaHCHyID 
~CTH: 

-Ao ~ Ao n
S == S2~pot SRES JL+fot J 

A ~ ~ s, =2!pot Q+pot ) 
rne Q~ =~ etHppte -;H~ppt 

:t:pot t-:ç:oo J 
- oneparops MeMepa noremraam.aoro paCCeHHIDI • .lLJm HYKJlOHa npa HameM 
onpeneaeaaz P - aTO paCCeHHHe TBep.n;oit aapaaeaaoã c<PepoA ões rrpOHKK
HOBeImSI BO BHYTpeHHlOIO oóJIacTb. 

OnTH~eCK8H Jr - MaTpKUa onpe.n;e~eTCff nyTeM 9HepreTH~eCRoro YC-
pe.ItHemm: _ _ '" 

- "t .... .A '" " " 52 l-I.... .... opt _ A _ "+- E: = é + t= • tE;T (E) =T (E) - 't; (E) 2(HtTnº~t(J) T:ot~) SpotQ) 52-po;I:~ +f'&t! 

ycpe.n;HeHHeM TIOTeHInlaRDHOi ~CTR rtpH 8TOM rrpeHe6peraIDT. 
BBe.ItH cooTBeTcTByDJ.tHe e~ -1; sed, tot u ais - oneparopu, 

R8K B "'npe.routYIIteM paaneae,

TR ~pt( (;) == toptt(e)P'(E) tOPeE)/ 

4 

onpe.n;e~M onTH~eCKyID rrpOHHUaeMOCTb: .
" -TD tot /) ,.,.; ef ) A lrlA " Ir

PNapt(E)== f'.opt ~[ - I Rof t (E =TRo t(E) +~ TR e opt • 

P c:F! 
B CH~ HalliHX orrpe.n;e~eHHM rrOTeHUHa~bHoe pacceHHHe He co.n;epmHT 

rrPRMOH CBHSM KaH~OB H He rro.n;BepraeTCH aHepreTH~eCKOMY ycpe~HeHMID. 

HeyrrpyrMe rrpoueCCH,- c~e.n;OBaTe~bHO, MorYT M.n;TM TO~bKO ~epes BnyTpeHHIDro 
06~aCTb. aTO MO~O BHpa3MTb paBeHCTBaMM 

.A. Ao. A' " Co ~ 

p~ 5 R, =Spct 2)ec l , 

I
t

f 
Dt" 

I:, 

51"" CE) := SI"',(E). 
A ~ 

I1crro~bSYR HX npz rro.n;CT8HOBK8 r: B onpene.neaae PI'Vopt , ~erKO 

rrO~'ill;N'ft (E) z: -2[#12;,t2"lE) -p:tQ/j0E){9:.t.Ç:j1 
ETopoe c~araeMoe rrpe.n;CTaBnHeT COÓOM ~~ID ~epes pe30HaHCHH~ coc

TORHIDI ~aCTb ushape - efasticll
- cexeuaa, xoropoe MHoro MeRbille ce

~eHIDI oópaSOBaHIDI COCT~BRoro Mpa B oó~aCTM Mso~pOBaHHHX pesonaHCOB, , 
11: Mo!teT, c~e.n;OBaTe~:hHO, ÓHTb 6es Ylllep6a oT6pOllIeHO. 

KoaueIUJ;IDI BXO.n;HHX COCTORHHtÍ ~eillóaxa, paSBMTaH c rrOMOllU>ID WOPMa~S I: 
Ma rrpoeRUROHHHX orrepaTopoB /9/, rrOSBo~eT RBHO BHpaSMTb pesoHaHcHoe 
rrOBe.n;eHHe cooTBeTcTByromeH ~aCTH ~Q- MaT~HUH ~epe3 ra~bTOHHaH. 
llpH rrpe~eM orrpe.n;e~eHHM rrpoeKTopOB P M L{ MMeeM:

" Q" . r 
Qp tEc;(z)=HPQ ~-r"~q-AQp&(z)APO H • 

~ Toro, ~TOÓH coxpaHHTb R RBHO B~e~Tb rrpOMe~TO~YID CTPYKTYPY I 
ce~eHHH, c~e~eT paSóRTb rrp~CTpaHCTBO Cf Ha rro.n;rrpOCTpaHCTBO rrpOCTeM I 
lliHX KOHWMrypaUHft M 60~ee C~O~HHX: 

1 

Q=:t+~. 
I"!E~ npa ~TOM OTCYTCTByeT,IIpR:~ CBH~b MeJK.nY "P lI.. ~ ,
 

H =0= LI ' caenoaareasao , R =H ~ FI =H" TO aMll~Ty.zr.a 
4
 

pIJ/ II f P' pq pJ QP «p 
T -1 -11 
tE! (Z) =: Hu "2 - AIJ -A", G"l'{2JIi'J -p/J;-"j"JAK H.tp · I 

I" 

C~e.n;yeT BH6paTb HHTepB~ aHepreTH~eCKoro ycpe.n;HeHKH, TaK,~T06H rro.n;a I 

BHTb peSKyID 3aBHCHMOCTb OT 3HeprHH, CBHsaHHYro co C~O~HHMM KOH~Mrypa-

I.J;HRMH, nonasuaaa B cp - rrpOCTpaHCTBO, HO coxpaaars npz aTOM rrOJIIOca 

5 



3HaMeHaTe~, BOSHMKaIDmHe npH SaMeHe nOC~enHerO cnaraeMorO B HeM ~aB

HOR WYHKUHeH aHeprHR. 
Ey~eM sarrnCHBaTb 

f;ES (i?) =HpQ G (z)H4P ,a 

rne 1;Q 
~ ~ O
GG(~) =-0 -, ,AI 

R MOJKeT 6HT:D pacrrnca!I0 B 060HX npHBe~eHHHX BapHaHTax. BBe,IJ;fI, xpOMe TO
ro, oneparop 't,{E): A 

ZMI et:> "" Hq p 52+F'IE) 0<.>1 
sanamex: ... - '" A t'" '" 

P11 /E)~ -3-I~nt ri: Q' (E) == -f).II11 Óq (E) G/J (Erc'O) 'tr; (f)~
IVcpf lj J )(+potIRfsJ[+pot '1 

MHatIe .... 

PW"pt(E)~:2Jf 'i/(!') S/E) 'i; (F) J 

r~e ~ ~ 

Sq (E) == -; II"1 Gr/FfW) 

- oneparop canosoã WYHK14IDf COCTOJiHMit HS q -npOCTpaHCTBa. 
TIOJIHaR: npommaeMOCTb RMeeT Blm:s-:~ f1(;:.t) Sp{t.;i(E)5Q ( 

E5t 
rne esc-ape. -urnpRHH q-:COCTOr; (F)=="tfqR'iJ- oneparop 
.f!HRil. ... 

TaK KaK 1/11 G- , no onpeneneaan, apMRTOB oneparop, TaK ze RaK 
H ero npoeKqKH Ha pas~~e no~npOCTpaHCTBa, OHM ~O~ 6HTb nHaro-
HaJIbHH B HeKOTopHX 6aSHcax. BH6apaR: TaKO~ 6a3HC BO BceM ~ -rrpOCT
paHCTBe, HMellI{H:R: CMtlC.n KOMlIaYH,IJ;-COCTOHHHil, ·nOJIytIRM: 

,-,.. 9.11" <fi> 
pncpt(€)- n(:l.S+1) <D,>/ 

r~e CKo6KH OSHatIaDT ycpe~eHHHe napaMeTpH KOMITaYH~-COCTO.f!HH~. 

MoJIHO aano B~e~T:D nOJIHHft yrJIoBoA MOMeHT: 

-"- r ~ ~:r+1 .<rI> 
(»1opt (E) - fi ~ n(j~+-t) <<[)T> . 

I ~ /\J1 A 

B PaMK8X KOJmeIlUIDI BXO,ItHHX COOTOmmA, T. e. lIMes! q == pC +t' ' 
Bl:l6epeM 6a3RC B cf -nO.ItITpoCTpaHCTBe, ,IJ;HaroHaJmsYnqHl I",,:tG:t, 11 

noJIy'tIHM lfloPMYJIy, ~eJlt8II1YXl B OCHoBe paClIeTOB HeitTpoHHO~ C:MOBoA <WJiRIUm 

B MHKpOCKOIllitIeCKRX MO~eJI.f!X /5,-6/ 

pn,pt(F) ~ ng; 1)2(i[+I)C' S5M =21fLff{JJr?S~(E) 
-(- tf! /1 .! 

rne cf - COCTO.f!HIDI OTOM,1J;eCTBJImDTC.f! c O~HOt:{aCTH'IHHMH, a Bllt:{HCJIeIme 
g~ ~eTCs! 'lHCTO ,CTPYKTYPHHM paCtIeTOM. . 

J 
TIpe~CTaBneHRe pesoHaHcHoit 'IaCTH ~ -MaTpHUH c rrOMompm npoeK-

TOB ~em6axa MOJKeT 6llT:D HCnOJIbSOBaHO H ~ rrOCTpOeHR.A: paC'IeTHOR cxeMH. 
Onpene~ P -rrpOCTpaHCTBO KaR COCTO.f!HR.f! HerrpepHBHoro crreKTpa THila 
O~ HyKJIOH B O~HOtIaCTR~{OM KOHTRHYYMe B rrOTeHUHaJIe By~ca-CaKCOHa H~ 

CB.f!SaHHHM COCTOHHHeM tIeTHO-tIeTHOrO ~a. ~ -rrpOCTpaHCTBO orrpe~e~
eTCR KaK COCTOSIHRSI TRrra KBaSH't{8CTzua + WOHOH ~M, KOTopHe HMeIDT 
escape-nmpRHY as-sa HaJIRtIR.A: CB.f!3M c P R MorYT wparMeHTl!POBaTb 

B ~ -rrpOCTpaHCTBO, KOTo~oe orpaHRtIeHO COCTO.f!HR.f!MR TRrra KBa3HtIaCTR
ua + ~a WoHOHa. TIo CTpYKType B 8HepreTH'IeCKOn saBRCRMOCTH, cosnaBae
MOR fi. -COCTO.f!HH.f!MR, npoRsBe~eM ycpe~eHRe. BC.f! CTPYKTypa npOMe~

Y If "/l " rcsaoro anpa , T. e • COCTO.f!HR.f! RS q =t{ +-Cf MOJlteT 6l:lTb orracaaa B rep-
MHHaX R paCCtIRTaHa MeTo~aMR K~M. 

CB.f!Sb c KOHTRHYYMOM OCTaeTCR rrpOH3BO~HOH, B tIaCTHOCTR, c ueJIbXl 
enHHoro orrncaHHR OHa MOJlteT 6STb BS.f!Ta B B~e MaTpHlIHHX 8~eMeHTOB KBa
3R~aCTRtIHo-qoHOHHoro BSaHMO~e~CTBRSI. 

ROBoe onpeneaesae npoexropos rrOpOJK)J;aeT npyroe pa36ReIDIe g -orre

paTopa ~. t ~1f:' 

s== 52-\01$ S~rR 2wg / 
OT ROToporo Heo6xo~o rrepe:R:TR K rrpeXHeMY pas6ReHHD,RCrrOJIb30BaBmeMY

C.f! ~ onpe~e~eHHHs?rrTRqeCK~ rrpoHHUaeMOCTH: 

5
~ 

= -HS 

t"
S,(E1 .,..US. 

3~eCb HS OSHatIaeT nenpoxanaesyn SapmKeHHyID ccIJepy, 'W'S-SIMY 
By~ca - CaKCOHa, ~ r R-KBa31PmcTRlIHo-4>oHOHHyXl CTPYKTYPY npoxe
~TOllHoro ~pa. . 

llM;~pdt') ~2Re[1-S:s Svs-(1-J?!w.t.5LMl= 
"'t . ..... f ~A Q A ~ 

== f) Re {1-~4 5.....(1- (~ (f)E-fi:;:!.) +J~+ii. r;Ori»'J 
t~ 

rne ... ~H ..... '" A t t A L ... ,,~ 1 fi
~l Hq Q (~) =H,p -H; +L1Q + ~ ç := H1P+ f-IPH + ~/lIftl F-f{/Uj~1tM +:~ ,pti 
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- a~eKTRBHHH raMH~bTQHHaH He~eTHOrO ~pa, CrrpOeKTRpOBaHHHH Ha COCTO I: 
!Rlll{R TRrra KBaSR~aCTHUa + WOHOH R ycpe~eHHHH. 

'" ~ 

i ]RTepaTypa 
.' flBHHH Bki,1J; oneparopoa, BXO,IJ..f.lllU1X B HQ"J;' ; ,naH B /10,11/. Orreparop- I. COJJOBbeB B.r. TeopRH CJIOXHHX ~ep., M.: HaYRa, 1971. 
~~ MOJI{HO OrryCTRTb, ~TO 8KBRBaJIeHTHO saaeue nponararopa É P- 2. COJIOBbeB B.r. - 3~, 1978, '1'.9 BRrr. 4, c.8IO. 
npocTpaHcTBe ero'rJHMMofi ~aCTbID. 3. Soloviev v.G., stoyanov Ch., Voronov ·v.v., Nucl.Phys., 1983, A399, l

060sHa~B I q~ A	 I: p.141..... /\ t - ( -) " 4. Soloviev V.G., Stoyanov Ch., Vdovin A.I., Nuel.Phys., 1980, A342, 1f - 'tq (E)E~R~;(t=) 'Iq ~J i 
p.261. 

(
5. BopOHOB B.B., C'1'OHHOB ~., IIpenpHH'1' OI~9}lt P4-85-3,ny6Ha, 1985. 

liMeeMPIv"l',(E) ~2 Re{1- e-'-'fe"'i(1~71f -11.	 . ! 6. BopoHOB B.B., C'1'OHHOB ~., Kpa'1'KMe co06meHHR O}~,~9-85,ny6Ha,I985 • 
7. HHKOJIeHKO B.r., IIorroB A.E., CaMOCBa'1' r.c., OllflM, P3-82-436,ny6Ha, 

Bce oneparopa BaTOM epoPMYJIe ,nHarOHa~bHH B õaaace /LJ/1)no 1982. 
mmeKcaM L;1; /'1 n ne SaBR?HT 0'1' t1 . IIpn aTOM 3!.Jl - cl>fiSH pac 'I 8. Popov A.E., Samosvat G.S., JINR, E3-85-226, Dubna, 1985. 
ceHHKff HyKJIOHa Ha HenpOHHuaeMOR sap~eHHOH c~epe, ~ &6J - WaSH pacce- 9. Feshbach H~, Kerman A.K. and Lemmer R.H., Ann. Df Phys., 41, 1967, 

SlHIDI B norenuaaxe By.n;ca - CaKCOHa. Panr MaTpID~H Tl..J pasen ~cJIy 
f
I p.230. . 

OTKpHTHX	 KaUaJIOB. 
! 

10. B~OBliH A.H., BopOHOB B.B., COJIOBbeB B.r., C'1'ORIIOB ~.,3~, 1985, 
CliJIOBl:le WYHKUHli '1'. 16, c.245. 

1 . ..., 11. BopOHOB B.B., EypaBJIeB M.ll. - Coo6meHHR OMID1, P4-81-195,ny6Ha,I98I. 
-=: - <LJJ{Pf\/opt//L.J>SLI 3.:rr • /	 12. Te~op~. TeopRSI pacceHHHH. M.:MRp, I975~ P.HbID'1'OH.TeopHR pac

'ceHHHH BOJIH H ~aC'1'~. M.:MRp, 1969.
1..~5 

~ - "> g(J) ~
5L -~ tJ.L+1 U~J' 

!,s{ldf 

IIpI1IBe.n;eHHl:le CHJIOBHe WYHKUlm: 

S(C)	 =# Sl. ! 
l» E R 

r,ne f1 - ueHTp06e~HHe H KYJIOHOBCKMe npOHHUaeMOCTH cWepH. 
B K~~eCTB8 npanepa rrpllBe,neM 3Ha~8HllSl rrpllB8,IJ;8HHhlX S 

11 P -He:KTpOHHhIX CllJIOBhIX WYHKnHH,. xoropue pacc'sarusaaacs 
H8MH )J)IR R,IJ;ep-MmlIeHei1: CoM' R 9~ 2 f'. Ha aarepsaze 0-+-600 K8B .n;JIR 

cO~1i pacxeraoe H sxcnepaaeuransuoe saaseaaa S -CI1IJJOBOR <PYHKUIDf 
paBHH, COO'1'BeTC'1'BeHHO, 4,94 li 2.7 ± 0,6 B e,IJ;KHMUaX 104; SHa~elrnR JJ
-<í>YHKUIiIi cO<?TBeTc'1'BeHHo 0,135 li ,30±O,10 B rex xe enaaanax, Ha 
liHmepBaJIe 0-+-100 KaB;rI.JIR. "Z» S -<í>YHKIUm· paaaa 0,50 li 0,50 ± 
± 0,10, a P -<pyHKUHR - 2,30 li 7,0 ± 1,3 COOTB9TCTB9HHO. IIpHBe
,neM '1'aRXe 3Ha~eHKff S- CHJIOBl:lX ~YHKUlifi, paCC~'1'aHHl:lX ~ R,nep-MH {
illeHeR '''Zn li 1/ 

85 11 . .JJ.m:r G"Z# paCCqR'1'aHHOe li 8KCrrepHMeHTaJIbHOe t, 

3Ha~eHKH - 3,74 li 1,70 ± 0,16 Ha HH'1'epBaJIe 370 K8B, ~ JI~~ - 0,12 'I 
(l1I 0,16 ± 0,05 HaHH~epBaJIe 25 KaB COO'1'BeTCTBeHHO. 

B ,naJlbHeHilleM 6y,ny~ rrpe,nc'1'aBneHH 60JJee rro,np06HHe pe3YJIb'1'a'1'H pac :,1
 
PyKOllliCD nOCT,ynRTúi B M3~aTanDCKKR OT~an
'tle'1'OB ~ pa3~~Hx ~ep. I 

24 HOHOPfl 1986 rena. 

8 
9 

\.. 



BopoHOB B.B., )l(ypaBnea 11.TI. P4-86-757 

HeftrpOHHbie CWIOBbie IPYHKUHH c!lJepH'IecKHX HJJ,ep 

Ha OCHOBe o6IUHX. !lJopMyJI TeopHH pacce.IIHHH H 4JopMaJIH3Ma npoeK
UHOHHbiX onepaTopoa <l>ew6axa noJIY'IeHo o6mee BbipiDKeHHe wm omHqec
KOH npoH~maeMocTH HJJ.pa,yqHTbmaJOmee MHKpocKonH'IecKyro CTPYKTyPY 
cocro.RHHH. PaccMoTpeH npouecc nornomeHHH HYKJIOHOB c o6pa30BaHHeM 
KOMnaYHJl-cOCTOfiHHH npH OKOJIOnoporOBblX 3Hepi'IUIX.CrpyKTypa HJJ,pa 
paCCMaTpHBaeTCfl Ha OCHOBe KBa3H'IaCTH'IHO-<lJOHOHHOH MO.II,eJIH HJJ.pa. 
B Kaqecme npHMepa paccqHTaHbi HeftrpoHHbie 8- H P-cwroBbie IPYHKUHH 
HecKOJibKHX HeqeTHblX ~!lJepHqecKHX fl.ll,ep. 

Pa6oTa BbiDOJIHeHa B lla6opaTOpHH TeopeTH'IecKOH !lJH3HKH 0J1HJ1. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 

TiepeBo.D.O.C.BHHorpa.D.OBOH 

Voronov V.V., Zhuravlev J.P. P4-86-757 

Neutron Strengh Functions of Odd Spherical Nuclei 

The general expression for optical transmission of a nucleus taking 
into account the microscopic structure of the states is obtained on the 
basis of general terms of scattering theory and Feshbach' s projection treat
ment. The process of nucleon absorption into compound states at the 
near-threshold energies is considered. The nuclear structure is treated on 
the basis of quasiparticle-phonon model of a nucleus. Al!. an example the 
S and P strength functions of a few odd spherical nuclei are computed. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 




