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P4 !0953 
OnHcatii!e H!ITerpanbHhJX xapaKrepHCT~IK El-pe3oHaHca 
U TpaHCllHU!f(Jl!HG-HHB8pH8HTHOi1 M03.8J1H I 

" "~bd311QT 1\1.11, " :lf'. 

flposcHeHH pac•Ieri,J IHITerpanb~LiX xapaKrepucTHK E l~pe30HaHca B 
B fld~lK8X Tp8HCJ1HlllfOHH0-111·IB8plHliiTOH DilHOII8p8M8TpH:~8CKOH MOll8JlH LlllH 

C<tepw-IeCKux Hllcp B o6nacTH 58~A~ 210. B pact.~erax HCITOJib3osaH rroTe-H-

uuan CaKCOHa-ByJJca c e;ownoH ilJI.H scex Haep napaMeTpi13auueH YenypHosa. 

lf.3y11CH8 \1<'1CC088H 38BHCHMOCTb HHT8f'f.J8Ilb!lh/X XapaKTepH:CTRK, 8 T8KIK8 38-

[H1CII'\lOCTb OT q,OfJl\lhl IJOT8H!Hf8Jla, 

PA6ora somonJtena B J1a6oparopHH reopeTH"'eCKoH 4mJHKH Oli5H·I. 

Coo6UleHae 06oenaHeHHoro HHCTBTYTa anepHwx accne.llOBaHai. ~y6Ha 1977 i 

"""''"""" "' , •• " •• , ... co .... ..,, .. ,.. I 
of El-Resonance in the Translationally 
Invariant Model 

The integral characteristics of El resonance are 
calculated in the framework of the single-paramet'er 
translationally invariant model for medium and heavy 
spherical nuclei. The Woods-Saxon potential with the 
same set of parameters for all the nuclei cansidered 
has been used in calculations. The dependence oi the 
integral characteristics on both the mass and the pa
rameters of the potential was studied. 

The investigations has benn performed at the 
Laboratory of Theoretical Physics, JINR. 

CommunicatiOn of the Joint Institute for Nuclear ResearcJJ. Dubna l!r17 
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B:BeAeHHe 

K HacTofl~ewy :BpeweHH HaKon~eHa oOwHpHaH ~HTeparypa, nocBH

~eHH8H MHKpOCKOflHqecKOMY qacTHqHo-~poqHoMy OilHC8HHD rHraHTCKO

ro AHllO~DHOrO pe30H8HC8 B HAP8X (eM., HanpHwep,/l-?/). OO~qHo 
HCllO~LayeTCH H6KOTO~~ ~eHOMeHO~OrHqeCKH~ OOO~oqeqH~~ ilOTeH~Ha~ 

H OCT8TOqHHe B38HMOAeiCT:BHH, He COr~aCOB8HH~e C ~OpMO~ llOTeH

~a~a. OrcyTCTBHe cor~acoEaHHH npHBOA~T K HapyweHHD PHAa ToqH~X 

H~K npHCJ!UeHHbiX 38KOHOB COXpaHeHKR H ilOflBJieHHD "AYXOBbiX11 COCTO

flHBg B cneKTpe BoaOyaAeHKl. B qacTHOCTK, B aaAaqe o ruraHTCKOM 

AHllO~bHOK pe30H8HCe HapymaeTCH 38KOH COXpaHeHHH llOJlHOrO HMny~b

ca H;npa, ;n:BueHKe ~eHrpa uacc (~.w.) HBHO He B~.lle~neTcH, B 

aaeprHHX 1- COCTOHHMI H M8TpHqHWX a~eMeHT8X a~eKrpouarHHTHbiX 

nepeXO;llOB HOHB~HDTCH He~H3MqecKKe B~8~, C:BH38HH~e C Jl:BH&6HKeM 

~.w. BBeAeHHe KHHewaT.I!l{ecKHX ~eKTH:BHWX aapHAOB eN/ A H 

- e Z /A coonercneHBO A~H npoTOHOB H seArpoao/8/ noaBo~HeT 
npBBHnLHO B~qHCABTL T~~KO HHTerpa~LHOe ceqeHHe ~OTOB036Y•AeH.i!fl 

()0 (npaBH~o cyww Towaca-PalXe-Kyaa). He~HaKqecKHe B~aA~ B 

APYrHX HHTerpa~~HNX xapaxTepHCTHKax peaoHaHca (!L ; 0) 

(5n. = j E n u (E) c[ E (I) 
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npH STO» He ycTpaHH~TCH 191. KoppeKrHoe B~eaeHHe ABKKeHHH ~·»· 
H ycrpaHeHHe CBH3&HHHX C HHM HeWH3H~eCKHX S~eKTOB B03MOaHO 

TORbKO npH coraacoBaHHH ocraro~HHX BaaHuo;nelcTBHI c o6oao~e~auu 

noTeH~aaou/I0-!4/. 

HaCTOHmaR pa6oTa TIOCBR~eHa OOHCB~ HHTerpaRbHHX xapaKTe

pHCTHK EI-peaoHaHca B cpe;ztHHX H TR&eawx cwepH~eCKHX R;ztpax Ha 

ocHOBe rpaHcnH~HOHHo-HHBapHaHTHol uo;neaH, cwopuyaHpoBaHHol B 

pa6oTaxfi4-lG/. PeayabT8T~ ~HCReHHHX pac~eTOB B pauKaX STOI 

MO.I{enil onydJinKoBaHL! B padore/l7/. Pacqerbl npoBO,IJ;11!IHCb c 

HCTIORb30B8HHeM nporpaMM~/lS/ B~tJHCReHHH OAHO~aCTHtJHHX COCTOHHHI 

cwepHtleCKHX H;ztep B noTeH~Haae CaKCOHa-By;nca. O;ztHaKo STa npor

pauua He TI03BORHeT AOCT8TOtJHO KOppeKTHO B~tlHCRRTb KB83HC~a~HO

HapH~e COCTORHHR 1 KOTOp~e HrpaDT BSXHy~ pORb B pac~eTaX HHTer

paRbHHX CetJeHKI. fiOSTOMY B ;ztaHHOI pa6ore HCllO!lL3yercH HOB~! 

MeTO;zt B~tutCJieHHR KB83HCT8~HOH8pHHX COCTO.flHHI, paaBHTbl£\ B pa-

00T8X/I9/. oTOT MeTOA ll03BOAneT oOecne~HTL llORHOTY O.I{HOtJaCIHtl

HOro 083HCa H KOppeKTHO Bbl~HCRHIL HHrerpaaLHble ce~eHHR. Kpoue 

IOP0 1 npoBe;zteHO HCCR6AOB8HH6 38BHCHMOCTH xapaKTepHCTHK rHraHI

CKOPO .I{IlnO!lbHOPO pe30HfiHCa OI H3MeHeHHSI napaMeipOB TIOI6H~na!la. 

Pac~eTbl H oOcyx;neHHe peaynLraroB 

~opM8!lH3M TpaHCAH~HOHHO-HHB8pH8HTHOI MO;zteJIH AOCTaroqHO TIOAHO 

H3JIO~eH B paoorax/!5-I?/. llooTOMY 3;zt6CL M~ npHBe;zteM TORbKO He06-

XO;ztHM~e ;zteT8!lH pactJeTOB. 

B pactJeTaX HCTIO!lb30B8!ICR OAHOtJBCTHqHL!I DOT6H~Haa CaKCOH8-

By;nca c e;nHHol AJIR Bcex R;ztep napaueTpHsa~Hel qenypHoBa/20/ 

U('l) =- ---- -l!~- n, > (2) 
t+e 

4 

Uo = Vo Li- 'Cz "l NAZ] 

{

-t- :i , HelrpoHbl 
y = 

z - 1 , nporoHbl 

(3) 

CnKH-opOHranLHoe cnaraeuoe H KynoHOBCKHI noTe~aa H»e~T BHA 
_ Je aU ~--

Uso-- T·o'l: ·l-G ' {4) 

2 ( '(,. )2] 

I

(Z-1)!:._ f 2-- f Ro 
----;'[ 0 l :;, 

·v;,('l:)= (Z-f)ez r_.:>Ro 
. -- ) 

'L 

·c ~ Ro 
{5) 

llpHBe;zteU ~HC!l6HHble 3H8~eHHH napaUeTpOB 1 peKOMeH;ztOB8HHble B paOo

Te/20/ 

Vo =53,3 llaB; 

...~ -I 
eN =1,587 ~ ; 

"l = 0,63; Ru = 1,24· A
113 ~; 

/'1-Z 
ae = o,263 ( 1. + 2 71 ) ~2 • 

(6) 

O;nuoqacrH~HWI oaaHc BblqHcaRncH c nouo~~ uero;na, npe;nnoaeu

Horo B paoorax/19/, npHqeu uaKcHuanLHWI pa;nHyc H mar ~ ~ npH 

qHcaeHHOM pemeHHK ypaBH6HHH Wpe;nHHrepa Bb10Hpa!IHCL T8KHMH 1 qro0bl 

HaHayqmHU oOpaaou oOecne~HTL nonHory o;nHotJacrH~Horo OaaHca Oea 

yqera HenpepbiBHOrO cneKrpa. C STOI ~enLm KOHTPOXHPOB8XOCL Bbl

nonHeRHe npaBHna cyuu/16/ 

Z., (cJ'-tJ)(nj-nj')IO'II'lY1.1P)l~='f~ /:?.?. N, (7) 
JJ 

r;ne EJ - OAHO~acrH~Hble aHeprax, nJ - ~acaa aanonHeHHH cocroR-

RHI, (j' H'l Y.llj) - npue;neHawe IIB!PH~HWe saeMeH!bl ~HnonLHoro one-

paropa H N - uc.no ~ac~~. J1nH Bcex paccMorpeHHblX Qep oOecne

uBaaocL BWROAH6RB8 ypaBH8HHH (?) C !O~HOCT~ ~0 HeCKOXLKHX 

np~eH!OBo 
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~HHC~EeHHH~ no~rOHO'lHH~ napaMe~p aa~a'IH - KOHC!aHTa Hao

BeK~Op~ CHH )t , EU0Hp8HCH Ha YCHOBHH HaHHy'lmero OITHCSHMH 

nonoxeHHH uaKCHMyMa rHraH~cxoro ~nOAhHoro peaoHaHca Ent H 

HHTerpaJihfWX c eqeHH~ fi_ t_ H 6 _ 2 • MaxpocxonH'lecxaa o~eHxa 

E~ npoEo~Hnach Ha o~HomeHHa HH~erpanhHHX ce'leHH~/16,17/ 
Em= (o+:~- /oo)t/z, 

2:Ji
2 e 2 n {. a, ) - 1- -- +· G'rz - -mzc- dp r1n_.,. Op · 

+ 6)Ze
2
1i

3 
v ( NZ)~ 

mzc 1'- A 

0 
= zTtzezfi. 

0 me 
NZ 
~ 

(8) 

(9) 

(IO) 

r;~te ~ H J; - COOTBeTCTByD~He napaMeTpii XeCTKOCTH ITOTeH~HaJia 
noxanHaa~H ~eHrpa waco ~H HelrpoHoB H npoToBo:B. B ASHBol pa6ore 

HC!10HhaOB8J!OCh 8H8'leHHe 

A
-5/3 

)'. = 3 'f 5. l J1 ::;f>. cp-Z 
\II) 

'ITO npauepHo Ha 20% :Bume, qew paHee Hcnonbao:BaHHoe ll pa6ore1171, 

E KOTOpoi p8C'leTU OAHO'l8CTH'lHOro 6aaHC8 npOEOAHAHCh no nporpauue/!Sf. 

HHrerpaR»HNe ceqeHHH ()n E~HCBHJ!HCh CYMMHPOB8HHeM ITO BCeM 

C00CTBeHHNM !- COCTORHHHU VHKpOCKOTIH~eCKOrO raMHJ!DTOHHSHa aa~a
~H (cv./16,170 

16 "' 3 fl.+ 1 
Ci = _J_t · ""'w. B (Ef 0-..1'). 

n 9fic. ~ ' ' ' ' (I2) 

r;~te ~i - COOC!BeHHHe 3HeprHH, BH'lHCAeHHHe B npM6~KKeHKII MefOA8 

cJiyqaftaott ~au, H B (E t]z - coouer.cuyDli!He 1411 npHBe;~teHJWe 

BepoHfHOCTH El-nepeXOA~B. 

6 

ilapaMe!p!i aeCTKOCTH ~ H dp onpe~enaDT qac~ory ocUKH-

JIHTOPBHX ~HITOAhBHX KOAe6aHH~ ~eHrpa MSCC B ITOTeH~aHe CaKCOHB

By~ca 

tiUJR = L (5;,_-r tf;,)/rnll] 1(7, (B) 

iloBe~eHHe ato~ EeHH'lHH!i KaK WYHK~HH uaccoEoro 'lHcna noKaaaHo Ha 

pHc. I. Koaeqaocrh noTeH~xana Caxcoaa-By~ca npHEO~HT K Towy, 

'ITO EeHH'lHHB 7tuJR OKBaUEBeTCH CHCTeMBTH'leCKH OOHhWe COOTBeTCT

BYD~e~ BeHH'lHHY ~H OC~HHHflTOpHoro noTeH~Hana (4I·A-l/3 MaB) H 

we~eHHee y6w:Baer c pocToM Macco:Boro qHcna. B MsoTorrax PlaTo 

p83HH'lHe ~OCTHraeT 2Q%, qro OTIIe'lBHOCh TBKEe B pa0oref2If. ~H3H
qecKH 3TO CllHaBHO C TeM, 'lTO ~H o6ecneqeHMH OITTHMSHhHO~ HOK8J!H-

38~H ~eHrpa M8CC (y~OllHeTllOpHD~e~ COOTHOWeHHD Heonpe~eHeHHOCTH 

~H HllllYJ!hCS H KOOP~HSTU) &eCTKOCTh KOHe'lHOro llOTeH~HSJ!a ~OHEHB 

6UTh OOHhWe~, qelf ~H 6eCKOHeqaoro. 

no aTo~ ae npHqaae no:Be~eHHe t:~ KaK WYHK~HH waccoEoro 

'lHCHB CHCT6M8THqecKH OTHHqaeTCH OT aaKOHS A-l/3, xapaK~epHoro 
~H oc~HHJ!HropHoro noreHUHaAa (ow. pHc. 2). OcooeHHo aawerao aTo 

paanH'lHe ~H cpe;~tHHX n;~tep (A£ IOO). OrMeTHII raue, qro TPBHCHH

UIIOHBO-HHllBPHBHTHBH MOA6J!h XOpOWO OITHCYllSeT l!aOTOITH'l6CKYD aa:BH

CHIIOCTD Ent , KOTOPBB CO;~tep&HTCH ll 060HX CJ!araeMUX 0-_,."- (ypall

H6HH6 (9)). 
Ha pile. 3 H 4 noxaaasw BUqHcneBHYe asaqeHHH HHrerpanhBYX 

ceqeald G'_ :1. H ()_ 2 C HCllOJ!haOll8HH6M napaueTpOll (6) H (II). 

BH;~tHO, 'ITO 3TH B6J!HqHHY CiiHhHO MeHHDTCH npH BKJim'leHHH HaOBeKTOpHHX 

CH~. BaaBOCTh yqera arzx CHB npH pac'leTaX El-:1. paaee orweqanach 

B paOoTe/221. 

P.acqerH noKaaa~H, qro xapaKrepHCTHKH EI-peaoaaaca HaH6onee 

'lYBCTllHT6~hKY K H3KeHeBHD napaMeTpa AH~yaHOCTH ~ ITOT6H~HBJ!8 
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Pile. I. 3aBRCRMOCTb oe~TOpHOro rrapaMeTpa ITOTeHUHa

Jia CaKeoHa-By.n;ea oT MaeeoBoro tmCJia. ITYHKTHPOM rroKaSaHa Be

JIRtmHa fi U.~, = 4I A-I/3 MaB. 
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Pne. 2. 3aBHeKMoeTb rrOJioxeH:wi MaKeRMYMa EI-pesoHaHea 

oT Maeeoooro <mCJia ( o6oaHa'!eH:rui .n;aHH Ha pHeYHKe) • 3KenepRMeH

TaJibHHe .naHHHe H3 padoT/23-29/ 
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PRe. 4. l1!rJ:erpaJibHHe ee'IeHWI 
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CaKcoaa-B,y,llca. Ha pHc. 5 noKaaaaa aa.BHcl4.uocu BeJIH'IHH ~WR , 

Cm , {j_ .1 14 (j'_ 2. OT <IT Oro napaueTpa • llpH cL ~ 0 llOT6HIU18JI 

U ('r)- .. - Uo /7, , a npH d ~ = npi4HHMaer wopwy npHMoyroJI:&Hoit 

HU~. flpH 3TOU pe3KO p3CT6T B6JIH'II4H8 ~U)R 14 K8KC14MYM pe30H8HC8 

C.llB»raercH BBepx no aaeprH» (np» He»a.ueaHo.u aaa'leHI4H napaMerpa )r ). 

0]lH8KO 3H8'16H>!H fj_ 1_ >! ()_7..- OTHOCI4T6Jll>HO CJI800 38BHCHT OT 

~opu~ noreHIUiaJia. 

WaueHeHHe ll>l~j'3HOCT>! noTeH~HaJia (H ero wop.uu) aaMeTHO CKa-

3Ub86TCH Ha pacnpe]leJieHHH CHJI~ EI-nepexo,llOB no cneKrpy qacTH'IHO

.ll~PO'IH~ I- B030y&,ll6HJ4l\. KaK BH,llHO 143 PHC. 6, npH rX ~ j_ ~-I 

ocao:saoM BKJia,ll B ce'leHHe woro:soaoya,lleHHH ,lla~T I-2 nepexo,lla, 'ITO 

XapaKTepHO ,llJIH OC~HJIJIHTOpHoro llOT6Hql48JI8. B llOT6H~H8JI6 KOH6'1~l\ 

npHMOyrOJI:&HOl\ HK~ (0[ ~ 10 ~-I) CHH1186TCH BUpo&,ll6HHe flO op0H

T8Jll>HOMj' KB8HTOB0Uj' 'IHCJij' H OCHOBH8H C14JI8 EI-nepeXO,llOB pacnpe,lle

JI86TCH flO HHTep:B8Jlj' 3HeprHI Ll W '~ 6 llaB, 'ITO ;ll86T OCHOBY ,llJIH 

00p830B8HHH WHPHHH peaOH8HC8 npH j''I6Te MHOrO'I8CTH'IRHX KOHWHr,Ypa

~HI H aenpepHBHOrO Cll6KTpa. Bo BCHKOM CJlj''l8e,npH BH'IHCJI6HHH 

WHPHHH peaoaaaca :a ~Oo.u no,llXO,lle, HcnoJI:&ay~~e.u oOoJio'le'IHUI no

reaqHaJI, 3TOI 38BHCHMOCT~ OT WOP.JI~ llOT6H~I48Jl8 npeHeOperaT:& 

H6JI:b3H. 0TM6TI4M T8Kae, 'ITO npH H3M6H6BH.II Q Of 1 ~-I ,llO 10 ~-I 

aaaqeHHe Ern MeHaerca OT I5,8 MaB .llO I? ,3 !laB (npH aeBa.ueaea

HOM 3H8'16HHH l ) • 

38KJIII'16HH6 

llpo:se,lleHaoe HCCJie,llo:saHHe HHrerpaJI:&RHX xapaKrep.IICTHK EI

peaoaaHca npH .IICllOJ1:&30B8HHH 6,ll.IIHOI napa.ueTpH38IU1H B WBpOKOK HH

Tep:sane .uacc a;~~ep noKaaaJio, 'ITO npocraH rpaHCJIH~HOHHO-HHBapHaar

aaa MO,ll6Jll> j',llOBJI6TBOPHT6JI:&HO Olll4C~B86T Bee H3B6CTHUe 3KCnepH

M6HT8Jll>HU6 ,ll8HHHe llPH HCllOJI1>30B8HHH 6,llHHCTB6HHOrO napa.uerpa HBO-

10 

l , 

i 
~ 

II 
1i WR, !daB 

---------
8 

5 

2 

::v. " 
·=t~5 " " ' 
;~ ~5/M>B ' ' ' ' • 

2 4 6 8 of_ rp- 1 

PHc. 5. 3aBRCm.!OCTI. 17_ CvR_ c,OJ. 6:_.1. 1-
H :J-2 

OT napaMeTpa ~3HOCTH fiOT6HmiBJia C,l(_, • Pac<iliTH HpOBe

,lleiW MJ1 .A:,JWa J 
6 L? IIpJil 3HatreHJDI ~- = 350 · r 5/ 3 MaB .p-2• 
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IS 
~ B(Ef, 0-1) 1 12 2 2 e cp 

cX.=tcp·( 

9 

6 

3 

I II ' 

8 rB(EI,0-1), 
6 ezcp2 cJ. =1.587 tp-( 

4 

2 

5 
~ B(Ef, 0-1), * e2 tp2 

oL = 10 tp-f 

.3 

2 

12 lit 16 1/J c.Ji I .M3B 

.30 
PHc. 6. Pacnpe.nen:etme CHJIH EI- nepexo.noB B Sl,®e Zrz-

no cneKTpy r B036~eHd !IpH pa3JlH'D!IDC SHa'leiDliiX TiapaMeT

pa .nt~clxWsHocTH norearutMa. Pac11eT:u npoBe,neHH rqm: sm-qemm 

): = 350· r 5/ 3 M3B .p-2. 

12 

1 

,. 
' 

~eKtOpHHX CRH. llpH STOW BCe HHTerpanbHH6 XapaKTepHCTHKH OfHO

CHtenbHO cnaOO 38BHCHT OT ~pM~ ll01'6HJ~ana (38BHCHWOCTb t=r~ 

MOXHO KOUll6HCHpOB8Tb nepeHOPMHPOBKO~ }( ), qro rapaHtHpyeT 

onpe~eneHHY~ Ha~eaaocTh reoperHqecKHX npe~cxaaaHHI. Cy~ecrBeH

HHM npe~craBnHetcH To, qTo KoaeqaoCTb oOonoqeqaoro noreH~Hana 

npHBO~Hf K Conee cnaCo~ aaBHCHYOCTH nonoaeHHH waKcHwywa peao

aaaca or waccoBoro qHcna, qew A-I/3• 

MeTO~ BOCCT8HOBH6HHH Tp8HCHHqHOHHO~ HHBapHaHTHOCTH TIOT6H

UH8Ha, HCTI0Hb30B8HH~~ B ~8HHOI pa6oTe ~H OTIP6A6H6HHH ~pw~ H 

CHHOBOrO napauerpa H30CK8HHPH~ B38HMOA6ICTBH~, UOXeT O~Th HCTI0Hh-

30B8H Ta&ae H ~H OTIP6A6H6HHH BHAa H30B6KTOPHHX CHHo TaKoe C8UO

COrH8COB8HH06 OTIHC8HHe EI-pe30H8HCa 0YA6T npOB6A6HO B A8HhH6lilleM. 

B aa~qeaae aBTOP~ BwpaxruvT CnaroAapaocTb ~.A.rapeeBy H 

H.H.YHX8AHOBY 38 noneaH~e AHCKYCCHH no 3aTpOHYT~ B paOoTe Bonpo

cau H M.X.rH338TKYHOBY 38 TIOMO~b npH npoBeAeHHH pacqeroB. 
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