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BBe.neHHe~ 

B .l{8HHOA pa6oTe .naeTCR OilHCaHHe .IlBYX nporpaMM CALDNU H 

OUT , HanHC8HHIIX Ha aJII'OPHTMH'!{8CKOM R3HK8 ~OPTPaH-UepH, ]J.JlH Bli'!{H

c.neHJlR O,nHO'!{aCTlrnlliX ypoBHefl R BOJIHOBHX ~Hfl ,negJOpMHpOBaHHHX 

R,nep B IlOT8HIUIM8 CaKCOHa-By,nca (CALDNU ) H ne-qaTH peayJ11>TaTOB B 

BH,ne Ta6mm (OUT). llpHBO.l{RTCR KpaTKO8 OilHCaH.IIe M8TO,na Bli'!{HCJ18Hl'lfl, 

OCHOBHli8 paC'!{8THU8 gJOPMY.nH, O61ltH8 cxeMH pa6oTu nporpru.™ H COCTaB

.neHl!e KOJIO,nli Il8Jl(p()KapT ]J.JlH npaKTH'!{8CKOro .IICilOJll,3OBaHM. 

MeTo.n Bli'!{HC.n8HHfl .II OCHOBHUe gJOPMY.nH pac-qeTa. 

B pa6oTe .IICilOJll>3Y8TCR npH6JIHX8HHlifl M8TO.l{ pemeH.IIR YPaBH8HHR 

llipe.zomrepa, paapa60T8HHUfl B /l, 2,?[HHllifl npHBO,nHTCR ero KpaTKO8 H3-

.nOJKeHHe. 

O,nHO'!{aCTH'!{HU8 imeprHH E lI BOJIHOBU8 qiymmHH 4' ( r) RMJmTCR 

pemeHHeM ypaBH8HHR llipe,n.1IHrepa: 

h2 
( (- ~ )6 + V(r) - E ) 't' (r) = 0 , ( I ) 

... 
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. r.ne v(r) - nOTemu1M cpe.Jniero noJJ.R. 

.llJJ.R .neq\opMHJJOBaHHhtX R.nep B 121 6h1Jlo c.n;eJia.Ho npe.nnoJioJKeH:l're, 

'!TO cpe.mm:11 Pfl.IlHYC R.npa 8aBHCHT OT napaMeTpOB .neqiopMaium J20• J3-10 H 

yrJia 0 OTHOCJdT8JII,HO OCH CHMMeTpHH Si.npa : 

r.ne 

R(Jo' 8 )= RO(1 + .f3 + jz0.e2 (x) + ~l'4(x)) 
~ 0 ffi V2TL 

2 ) 

X = COB 8 , 

RO - pa.z:tHYc paBHOBemmoro cq>epH'!ec1toro Sl,Ilpa Ro=roA 1/J, 

Jo- IlOCTORHHM, BBe,IleHHM ,I1;J1Si coxpaHeHIDI oc5~eMa Sl,Ilpa 121 
_¥10- napaMeTP KBa.npynoJII,HOH .neqiopMru.tHH, 

J\o- napru,leTp reKC8,!l;eKanOJII,HO:lt ,neq\opMailIDt, 

pm (x) - HOPMHJlOBD.HHhl:11 IlOJIHHOM Jlel!taH,Ilpa. 

· B Ka'!eCTBe noTeHIUIMa cpe.Jniero noJJ.R c5h1JI Bh16p8ll noTeHIUiaJI: 

V(_¥y0,r)= -V0 {1+ exp((r - R(J,,0 ,9)).,t ))- 1 + V
8000 

(r), ( 3 ) 

a ,Il;JISi npOTOHHO:11 CliCTeMht CJie.nyeT ,IlOClaBHTI, KYJIOHOBCKoe B88.HMO.IleffcTBHe: 

v (r) = J{z-1 )e
2 J !!ii~l2r' , ( 4 ) 

c 4'Jt Ro3 1:r - r'1 

r,ne n(r') = {1 + exp((r'- R{,..,
0
,8,'))d))- 1- IJJIOTHOCTI, pacrrpe,neJieHlm 

sapR,rr.a B R.Ilpe. 

Ilpone.neM B ypanHeHmi: (I) TOlK,!teCTBeHHoe rrpeo6pasoBa.HHe ,Il;JISi 

Bhl,IleJieHUR cqiepR'leCKH-Cmmt.eTpH'IHOH 'laCTll IIOTeHIUiaJia H B pesyJII,TaTe 

ITOJIY'IHM : 

~ ~ - - (5) {(- ~ )t::,,, + V{O,r) + V{J\10 ,r) - E)'t' (r)• 0 , . 

· r.ne V'c_j3 110 ,r) = V(~
0 
,r) - V{O,r). ( 6 ) 
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./ 

' 

,,. 

By.neM HCKaTI, pemeHRe ypaBHerum ( 5) B B}I,!1;8 

4' CJ\o,r) = L_ ~lj4'~lj {r) 
nlJ 

• ( 7 ) 

r.ne 4' ~j Cr) RBJIJil)TCR pemeHlIJIMJI yprumeH1U1 mpemmrepa (I) co cqiepH

'!ecKJl-cHlv!MeTpJillllllM ITOT8HIUIMOM V{O, r) : 

l'l2 Q 
{{- ~)t::,,, + V(~,r) - E:nlj)4'nlj(r)= 0. ( 8 ) 

B pa8JIOllreH118 (7) BXO.IlRT 'IJl8Hli C 1, O,lUWaKOBHMl'I no '18THOCTH. MeTO.Il 

pememm (8) H8J!OlK8H B /I, 3/_ IIo,nCT8l3JJRJl (7) B (5) • ywlOlKM Ha 

(4'Ql . f H HHTerpHJ)yR, IlOJIY'laeM CHCTeMY ypaBHeHH:11 : n J . 

Q Q n ~ .. a (9) { e.nij' - E)anlj' + Ej an1f4' nij'I VCJ\,o,r)I 'I' nlj > = 0 • 

PemM CHCTeMY (9), Haxo,nHM O.IllIO'laCTH'!Hlle aneprHH E H BOJIHOBHe <IiYHK

IUIH (K08qq>HJ.U{8HTh1 a~lj paSJIOlt:eHl'I.fI (7) ) • lb!llte BhtIIHllleM pac'!eTHYJO 

~OPMYJIY ,I1;J1Si BH'IHCJieHHR (4'!21 •1Vl4' 0
•1···> B (9). PasJiara.a 

OJ llJ . 

n(r)=n{r) - nO{r) ,r,ne n
O

(r)=(1+exp(r-R6d.)-~Il0 IlOJllm_0MaM Jlel!taH,Ilpa, 

MOll'JIO 8anHCaTI, • 
4 

- .. m 
n(r) =L c 2~(_!3si,0 ,r) P2l\(coa0), 

11:0 

1 
r,ne c 211 (}3vo•r) = 2\12i' f n(r)P2 l\(x)dx • 

0 

Tor.na m m 

(IO ) 

vci,o,r)= -vo~o c2A { _13vo•r)P2J\ (coa0)+ Eo D2)\ CJ\.rr)P2J\ {coaBhva.o.,< 11) 

r.ne 
r , 2Ro ,~ 

D {f ,r)= J(z-,)k {J c
11

(r)r'(~)A+ 1dr'+ J CA(r)r(~) dr'}. 
~ "" R~(2}i+1) o r r 

BTOpaR cyw.,a B (II) Y'IHTHBaeT K]JIOHOBCKoe B88.HMO,Il8:llCTBHe ,Il;JISi npo-

TOHHOff CHCT8Mh1. 
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.a c-> .n n. n Y'IHTHBM, 'lTO ljJnlj r =~ .,Cr)Ylj' r.ne Rnlj(r)- p8,!0I8JII,H8.ff 

tJaCTI., a Y1n.. - wapoBoff cmmop I .~, · 
J . 

n. ~ .a <"' 1·' VI 4- '1'·•> = TnJ llJ 
m 

= ?;0<Rn1/r) I -v0c2 l\ (r)+D2 \(r)+bfj'Vo ~ ~2l (r)I Rnl'/r)) 

-~< Rnlj(r)I -Vo~ C2(r)I Rn't/r>) \~(l,j,1',j:n) 
r 

+~<Rnlj(r)I -v0 ~ c2 (r)I RtliJ'r)) ~(l,j,l',j:.Q) 

r.ne 

{ 
-(1+1), eon j=l-1/2 

b = 
lj l , ec.Jm j=l+1/2. 

l'(l, j ,i, j',Q,2l.) 

(12) 

MHOJKHTeJJR P, wg , w~ B (I2) BHpruraroTCSJ 'lepes KO8(PpHIUJ6HTH K.nec:lwa

rop.noHa / 4/_ 

l'(l J. l J.,.., ... ) .f( 2 >. +1>< 21'+1 )' (l' :.\ 0 0 11 O). • • • ••~, " = V · 4~ (2l+iJ • 

~ (1
1

~!2-'1011 0.-'1 )(1 a !l-vvlj.0.)(1' a .Q.-'1 \II j'.O.) "=-1/2 

W~(l, j ,i,J ;n)=Y1 .w1 {l<-V(l+ .11+~)(1~!1 +Fck1 - V Ci'-1l +~)(l+!l-MckJ) 

+Y1 .w2'{f(Q ~)ck1 + Y2 .W
1
(0.-a)ck2[ 

+Y2· w2'flc \f (l+!l+~Hl-.Q -Mck4 + V Ci-.a +~)(l+.Q ~)~k2) 

W~(l,j,l,j,f2)a -~ Y1.w2 .ck1 + fl Y
2

.w
1

.ck2 , 

r.ne 

Y1 = , 1 a 0 ~ a ~1ja) 

w1 .. c1' 1 n- 111/n> 
2 2 2 

Y2 = (1 ~ .Q.+ ~ -~\ j.Q) 

, , 1 n 1 1 I ., 
w2 = 1 2 + 2 -2 J n > 

ck1a 2(2 1' 0 0 I l 0)(1 2 Q - ~ 1 I 1' .O.+ Jf 

6 

,· 

I 
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' 1 , 1 ck2 .. -2(2 l O O I l O)(l 2 !l + 2 -1 \ 1 Q- 2) 

ckJ,. -2(21
1

0011 O)(l 2 n- ~ -1 \ l' !l- ~) 

ck4 a -2( 2 1' 0 0 I 1 0 )( 1 2 D + ~ :-1 I l 
1 
.!1 + ~) . 

TaKmM oc:lpaBOM, ,ll.7lSJ BH'llICJ16HHSJ <1.!1~1/vt'¼'~lj') no qiopr,,yJie (I2) 

ey:mo COC'lHTaTl> (m+J) HHTerpaJia, a ,ll.7lSJ noJiytJ6HHSJ KOB(PpillUI6HTOB 

CBCT8Mli (9) noTpec:lyeTCSJ B~l> N2 (m+J) mtTerpaJIOB, r.ne N - nopSJ

,llOK CHCT6MH ( 'llICJlO tJJ16HOB paBJIOl!ElHIDI B (?) ). 

06~aSJ cxeMa pa6OTH nporpaMMH CALDNU • 

,lJ.na BH'llICJ16HHSJ H6i1TPOHHOff HJl14 npOTOHHOff CX6MH ypoBHeil sa.ua

DTCSJ napB.MeTpH SJ.npa ( A, z ) H noTeHIU1aJia (r O , VO ,.e, d) H Jm60 HH!pOPMauruI 

0 BOJIHOBHX WJIKUHSJX cqiepRtI8CKOro SJ.npa, Jmc:lo HHTepBaJIH BHa'leHHil n, 1, j , 
n 

,ll.7lSJ KOTOPHX BOJ1HOBH8 qiymaum ~llj (r) ,llOJIJ.HH 6HTl> paCC'llITaHH. IlpH 

Ba.ItaHHHX BHatJeHHSJX J\10•.13~0 ( napa.MeTpH ,ne!p()pMaium) MOlKHO BH'IHCJIHTI, 

~o ( ,ll.7lSJ coxpaHeHHSJ oc:l'beMa SI.npa) KaK KopeHl> ypaBHeHHSJ 121: . 
2Ro 
J c0 ( ~.,,

0
,r)r2dr .. O . 

0 

3?0 ypaBH6HHe pemaeTCSJ M6TO.ltOM ,neJieHHSJ nonOJI8.M OTpesKa (0, 2 ft~ ) , r.ne 

,: ,. ~ ( r!, + f:,!0 ) - Ha'laJII.HOe npH6JlHl't6HH6 ~• • Ilo l!ElJlaHIDO noJII.BOBaTe

Jlil MOlltHO nOJIOJKHTI, f:io =0 • 3aTeM BH'IHCJISJKJTCSJ Ta6JIHIUI KOB\Ixpl'll.(HeHTOB 

C11 (~\\>,r) Ha OTpeBKe (0,2R 0 ) C waroM, ij~o H Ta6.llllUH U11 (_ft,_,r)(,IVlSJ 

npoToHHoil CHC:TeMH ) Ha OTpe BKe (. 1 ,2R)c waroM ~~0 ,ll.7lSJ >. =0, 2, ••• 2 m • 

Bi.tilICJieHHSJ c,. (.l\.c,,r) H D11 CJt,:dnpoBO,IUITCSJ no 4lOPMYJiaM (IO), (II) c HcnoJII.

BOBaHHeM no.nnporpaMMH SIMPS / 5/ C Ba.ztaHHof OTHOCHT6Jll>HO~ TO'lHOCTl>ll, 

8TH Ta6Jlll!UH HCnOJll>BOBaJIHCI, B ,llaJil>HelhneM ,ll.7lSJ BH'lHCJ18HHSJ KOBqqlillUI6HTOB 

CJICT6MH (9). IIo l!ElJlaHIDO noJll>BOBaTeJ!il nporpa!llMa MOiJteT BN'lllCJIHTl> KBa-
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,npynOJlbHHi!: MOMeHT npoTOHHOi!: CHCTeMH: 
2R0 

Q2 = ~~ J r 4c2(r)dr 
0 

H reRc~eRruIOJThHHH MOMeHT 
2Ro 

Q4 = i~~ J r
6c4(r)dr 

0 
4'1i J ~ 2 r]te B = 3 R0 (1 + (d'.°R

0
) ) • 

no BHq.ll'.CJieHM R08,W,HUHeHTOB CHCTeMhl B OROHqaTeJlbHOM BM,D;e paCC'IltTH

BMHCb N
2

(m+1) IDJTerpaJlOB <: Rnlj (r)\-V0 c211 (r)+D211 (r)+bfj'V0 rs!~tlRntir)) 

H 3aIIHCHB8JlHCb Ira JieHTY, a saTeM BHqHCJI.f:JJIHCb 2N2 IDJTerpanoB 

-~(Rnl;:(r)\-V0 ~2,C2 (r)IR11tj'> '.~( Rnlj(r)\-v0 : c2 (r)\ ~/r)) 

H TOJKe 3aTIHCHB8Jl.HCb Ha JieHTY ( N - ROJl}lqecTBO 'ILJleHoB pa3JIOJKBHR8 B ( 7)) • 

DHqHcJieHHe HIITerpaJlOB npOH3BO):tHJIOCh rpymrOBHM o6pa30M no ~PMYJie 

CHMIICOHa C 3aJ4aHHHM "ll!CJ!OM Y3JIOB HHTerpKPOBaHWI Ha OTpe 3Re ( • 1 , 2Ro ). 

Tpe6yeMH~ SHaqemlf! qi~i! CA (r), DA. (r) Haxo~Ch llPH llOMODU! RBa

.zwaTH~Oi!: .ll'.HT6PllOJIRIUm no cocqHTaHHUM Ta6JIHUaM. c;~(r)HaxO,ItHJI.HCh 

'lRCJieHHO • 

EMee .n;JIR RB.lll,Itoro 3HaqeHH.f.l n, npIDJHM8lO~ero 3Haqemm OT 

jmin'jmin+1••••,jmax , r.zte 

jmin=.min ji 'jmax = max j. 
1ei1N 1•i$N 1 

BHqHcJie:mwe rutTerp8Jlli cqHTHBBJlHCb C JieHTH H )tOMHOXBJIHCh Ha KoaiM>H-

I.U1eHTH p • wg, ~ • Ms no.nyqeHHoi! MaTpRUH BHqeprumaJmCh CTJ)OKH H CTOJI6-

, IUl, )UlarOHaJU,HHi! aJieMeHT KOTOPUX 6HJI no MO,ltyJm Mem,me 3a,ltaHHOi1 Toq

HOCTH, H saTeM np'HMeHJIJIC.H M6TO]t 161 H8XO~eHM C06CTBeHHliX SHaqeHHli 

H BeKTopoB. IloJIYqemnm cocTOffllHmll npmrucHBaJIHCb acHMnToTHqecKHe 

KBa.HTOBHe qHcJia (O,lCHHM H3 ~yx cnoco6oD). no JteJiamm llOJll,30BaTeJJR 

pesy.m,TaTH neqaTa.lOTCR H SanHCHB&lTC.H Ha MarHHTHyro Jl8HT]. IlOJll,SOBa

TeJlIO .ztaeTca B03MoimocTh sarmcan aHepr.m ypoBHei!: .n;JIR sa.ztammx P.1.o• 

8 

·-

I 

I 

'I 1 
\. 

~·- -

jl40 Ha OT]t8Jll>HYD M8.I'HRTHYJ) JieHTY• 
EJlR sHaqelllffi a= 2 B!f<mCJIJleTc.H Be.llK'fiIBa napaMeTpa pasna-

3HB8H.ID'l 
a = _ L. (-1 )j+1/2(j+ 1 ){a"l . >2 

nlj 2 nlJ 

3aTeM nporpaMMa BBO.IOIT cJiem']JIJU!ll Ha6op sHa"leIDdi .13:io' 5340 R CHOBa 
,." . 

:mmoJl.HSleT cqeT. 

3aIIHCb pesyJibTaTOB c"leTa CALDNU Ha Ma.I'RHTHI:le JieHTll. 

IlporpaMMa CALDNU , npe)tHasHa"leHHM }lJiiI BH"lRCJ!eHM O]tHO

"!aCTHqHHX ypoBHei1 H BOJlHOBllX qiyHKURi!: ]teqiopMHPOBaHHHX .H]tep D noTeH

I.U18Jle CrutcoHa-ByJtca, MoxeT no lKeJiaHIDO noJihSOBaTeM sa.rrn:caTh pesyJih

TaTH cqeTa Ha MarHRTHlie JieHTli (CM. pHc.I). Bcero CALDIIU MO:WT HC

IlOJih30BaTh TpH JieHTH ( ~ I ,2,5). JieHTa ·I HCUOJihSYeTC.H }lJUI BpeMeHI1oi!: 

SallKCH npoMeJtYTO'lHlil pesym,TaTOB ( Ha CDC - 6200 BMeCTO JieHTH HCilOJih

syeTC.8 )l.}'ICIC). ;!Be ,nppne JieHTH n0Tpe6yt0TC.8, ecJIK IlOJlh30BaTeJih HaMe

peH coxpalll'ITh pesyJihTaTH C"leTa. Ha JieHTY 2 MOlKHO sanncaTh BOJIHOBHe 

qiyIIIUJ.HH cqiepH'leCKOrO ,H.npa (6a3HC)' Ko:i,W,ziurnHTH a~lj (?) BOJ!HOBHX 

<p~rHIUJ,Hfi )teqJOpMHpOBaHHHOrO .H.Iijla. 3oHa JieHTbl 2 conepimT (Bee saTIHCaHO 

B Be1uecTBeHHOM BH]t8) : 
A , z ,ro , VO , ae , o! •.\\20 •~40 , M, II ,KOM ,KEN , KWRT, N. 9 napal'lieTpOB 

6asHca, N napuMeTpOB paSB.H3IiBaIHI.8 ,K01U!.&CCHBOB ,ll,1lR Kallf,Uoro Q 

n ,_I(KOJUt"leCTDO ypoBHeA), I aHeprxi!: ypoBHefi, I acHMllTOTHqecKHX 

KBaHTOBliX 'lHCeJI, I COOTBeTCTBytO~ HOMepoB ~yHIUJ,Hfi 6aSHCa (no KO-

r)te 

TOpHM 6HJIO pa3JIOlK8HRe) ,I• I K08q¢HUHeHTOB a~lj ', 

KO.A - KOJllttieCTBO .Q , 

!Q:N 

M 

- KOJ!H"leCTBO ypoBI!eit, 

- KOJlffqecTBO BCeX 3aTIHCallllillC ~nceJI B soHe. 
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CALDNU 
I 

'\ 

' '\ 

_PeayJ1brr,Qm1n / l I 
I 

/' V 

7 
OUT 
~ , '-

' )'- ~ 

I 
Ta6,n11u, .. a;;,i 

I 9"" P«M<l'U<~k 
:i/ 9e <pep"'~ u,",. 

- - - -- BH,l:{a"la no lKeJlaHHRJ IlOJII,30BaTeJI,H, 

PI.!:c. I. BnO.rtHMM H BHBO.ltHMM :i:1H<fx>J:Marurn: nporpaMM CALDNU 

I 

H OUT. 
10 

I 

I ·I 
J 

lliiw<>PMBIUUI c JieHTH 2 MOJK6T 6!iTL HCilOJU,SQBaHa B nporpaMMe OUT • 

IloCJ16,IU18JI SOHa Ha Jl6HT6 2 co,neplD!T 16 traceJI, nepBHe ~a H3 KOTOpHX 

eyJIH. 3Ta SOHa CJIYDT npH3HaKOM KOHUa HHqJOPMEilUOI Ha Jl8HT8 2. (ECJIH 

! - pesyJILTaTH Jl8HTH 2 He xpalUITCR, TO BMeCTO JieHTH 2 sanHCL CJie,nyeT 
I I npoRSBO.ItXTL Ha .ItRCK (Ha CDC -6200)) Ha JieHTY 5 c YKBBB.HHo:I! nepBo:I! 

I cBo6o.JtHol soHH Momo samtcaTL :aHep!'lllI ypoBHefl ,neqiopM11poBaHHoro R,!Ula 

~ paSJll!1lllHX BapHaHTOB. 3oHa Ha Jl8HT8 5 6y,neT co,nepmTL: 

KEN • .A. • z • r O' Vo• ~ • ol • j\J JJ..,r Bee SHeprHH. 

r.ne KEN - KOJUI'I8CTBO YPOBHel ~ BCeX 3HatJeHHff 11. • 

IlpHmtCHBaHHe acHMIITOTK'I8CltllX KBa.HTOBUX 'IHC8Jl. 

B nporpru,'IMe CALDNU ypOBHJJM 3HeprH:I! ,ne(I)OpMHPOBaHHOro R,npa 

npHIIHCHBaDTCJI aCHMllTOTH'I8CKH8 KBaHTOBHe 'IHCJia ,ll;BYMJI cnoco6aMH. 

I_ CllQC06. 

Jt,nsi Krut.noro sHatJeHHR npHnHCHBBJIHe HatJHHaeTCR c HHll'attlnero no :rnep-

rHH COCTORHHR. BH'IHCJ1Ji8TCR 

•N. a integer(U+ 1{-1)1 +O + 1/2) 
min• ~ 

H N npHHHMaeT 3Ha'IeHHR Nmin , N +2 , • • • • 
min 

Jt,nsi Krut.noro sHatJeHHR 

N nz npHHHMaeT 3HatJeHHe O,I,2, ••• ,N-Cl+J• Tor.na npHnHc1rnaeMoe 

aCHMITTOTH'I8CKOe KBaHTOBOe 'IHCJIO BH'IHCJIJieTCR no WoPMYJie : 

{ 
integer{ 110.N-10nz-9(.Q - J> ) 

p = 
integer(10100N-100nz-99(Q - J>> 

2 cnoco6. 

8CJIH N.;; 9 

, 8CJIH N~ 10 

BH'IHCJl8HHOe BHIJJe 'l,ICJIO -p ,HBJLH6TC,H JIH60 Tp6X3HatJJlliM .necRTH'IHIJM 

'IHCJIOM, Jll'l60 IJJ8CTH3Hff'IHHM ;L8CRTH'IHHM "IHCJIOM. )1.nn N~9 n:½: p. 10i-1, 
.r l.=1 l. 

B 3TOM CJiy"lae npHllHCHBaeTCR acmt.nTOTH"l8CK06 KBaHTOBOe 'IHCJIO, BH"IHCJIR-

eMoe no 1popMyJ1e 

II 



, ( p, Ip! - Pt.I H A O.IUIOit 'i8THOCTH. 

.P =lp+1, l}\-.P,1,I H p1 pasHoit tJeTHOCTH. 

6 . 1 MR N;?. 10 _pa 2:_& 101.-. B BTOM CJiytJae npKnKClil38.8TCJI aCHMnTOTI'i8CKOe 
·1 

KB8JITOB08 '!HCJIO, Bli'iHCJIJl8MOe no ~pMyJie 

·, _j .P , 8CJIH \.P6.P5 -_p4 _p3 1 H P.1Pt 

.P -l _p+ 1 • 8CJIH I p,ps-p,._p~I H .P.1H. 

O.IUIOH 'i8THOCTH. 

pa3HOH 'i8THOCTH. 

CnHCOR 110.nnporprur!M, HCIIOJll,3yeMUX B CALDNU 

Ilporpa.MMa CALDNU_ co,nepll!lIT 37 110.nnporpaMM : 

SUBROUTINE SPHERE BH'!HCJI.II8T BOJIHOBYJO ~ymmmo c~pH'ieCKOro JI.IU)a 

,nJl.lI 38,ltaHHliX n , l , j • 

. .FUNCTION INE 

FUNCTION FINDA 

FUNCTION POSS 

FUNCTION NEGS 

FUNCTION NORM 

'1 SUBROUTINE BISECE 

/ SUBROUTINE BISEC 

FUNCTION V 

FUNCTION DV 

FUNC'.HON P 

FUNCTION FUNCT 

SUBROUTINE SIMPS 

,/ SUBROUTL'lE InTER 

IfCIJOJll,3Y8TCJI ,nJl.lI OTHCKaHIDI E nl j • 

HcnoJ11,syeTCJI ,nJl.lI OTHCKaHIDI. napru,ieTpa a pa

.nHaJILHOH tJaCTH BOJIHOBOtt ~YHKI.UIH c~pH'i8CKOro 

JI.npa. 

HcnOJII,3yeTCJI ,nJl.lI OTliCKaHIDJ SJ= S(r2+k2)· 

HCIIOJII,3Y8TCJI ,nJl.lI OTHCKaHWJ S1=5(11fki)I S2=S(a+1). 

HcIJOJII,3yeTCJI ,nJl.lI Bli'!HCJI8HHJI Nnlj • 

HcnOJII,3Y8TCJI ,nJl.lI OTliCKaHIDI Enlj • 

HcnOJII,3yeTCJI ,nJl.lI OTliCKaHMr1,r2,a,s,,sJ • 

BH'IHCJIJl8T IlOT8HUHaJI V(O,r) • 

BlltJMCJIJleT IlpOH3BO,IUIYJO •1:(0,r) • 

IIcnOJII,3Y8TCJI ,nJl.lI OTHCRaHHJI r1 , r2 • 

liCIIOJIL3Y8TCJI ,nJl.lI Bli'!HCJI8HHJI f, nlj, S 1 , SJ • 

McIIOJll,3Y8TCJI ,nJl.lI Bli'!HCJI8HHJI l'!HTerpaJia. 

ITo.nnporpaMMa 11apa60JIH'i8CKoro KHTepIIOJIHpOBaHHJI 
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SUBROUTINE GROUPI 

v FUNCTION CLEBSH 

1../ SUBROUTINE RXD 

FUNCTION CLO 

. FUNCTION YLO 

FUNCTION R1 

FUNCTIOll TIN 

FUNCTION UNCLO 

1/ FUNCTION PNO 

v· FUNCTION UNDL01 

✓ FUNCTION UNDL02 

✓ FUNCTION HN 
/ 

V FUNCTION DLO 

FUNCTION .IINLJ 

~YHKI.Uiit,38,ltaHHllX Ta6JIH'iHO.liCIIOJIL3yeTCR ,nJl.lI 

HaJCOl!f,lt8HHJI C). (r) , D,._ (r) • 

MCIIOJII,3Y8TCJI ,nJl.lI rpynnoBoro BH'illCJ18HHJI HHTe

rpaJIOB ( 12) • 

DH'iHCJIJIBT K09qx;l»mH8HT KJie6ma-rop,noHa. 

HcIIOJll,3Y8TCJI ,nJl.lI Bli'fflCJ18HHJI rRnlj H ~lj 

BH'!HCJI.II8T C1 (r) , 

HCIIOJII,3yeTCJI ,nJl.lI BH'iHCJieHHJI ~p~ (x) ·• 

BH'iHCJI.IIeT R(p.,0 ,· 9 ) • 

HcnOJII,3yeTCJI ,nJl.lI Bll'iHCJl8HHJI ~(r,x). 

HcnOJll,3yeTCJI ,nJl.lI Bli'!MCJ18HHJI Cl(r) • 
0 ' . 

Bli'iHCJI.IIeT Pl(x) ,nJ1.1I 1=0,2,4,6. 

MCDOJII,3yeTCJI ,nJl.lI BH'iHCJl8HHJI Dl(r) • 

HcIIOJII,3yeTCJI ,nJl.lI BliqHcJieHHJI Dl(r) 

B~cJIJleT HN(S). 

BuqHcJI.IIeT Dl(r). 

IlH'iHCJI.IIeT rRnlj(r). 

SUBROUTINE EBERLN ,. lfoDOJII,3yeTCJI ,nJl.lI HaJCOJK,neHJm co6cTBeHHIDC 3Ha-

'i8HHi1 H co6cTBeHHIDC BeKTOPOB MaTpHI.Ul. 

V SUBROUTINE CLEBHA HcnOJll,3yeTCJI ,nJl.lI BH'IBCJ18HHJI KOB®HIU!8HTOB 

KJie6ma-rop,lloHa BH,lta (1 a Q:!:a ±~ I j .C1 ) • 

V SUBROUTINE SIMP2 OTO ,ny6Jll, 110.nnporpaMMH SIMPS • McIIOJII,3yeTCJI 

,nJl.lI BliqHCJICHHJI .nBOfuiWC HHTerpaJIOB • 

SUBROUTillE UNGRO MCIIOJll,3yeTCJI ,nJIJI BliqHcJieHHJI (I2). 

~UBROUTINE UNGRS McnOJII,3yeTCJI ,nJl.lI BHqHcJieHHJI (I2). 

. FUNCTION UNBE 

FUNCTION CALBO 

FUNCTION UNQ4 

lfoDOJII, aye TCJI ,nJl.lI HaJCOJK,n8HHJI ~o • 

IfCIIOJIL3Y8TCJI ,nJl.lI HaJCOli,It8HHJI j3o• 

McIIOJII,3Y8TCJI .llJlSI BH'!HCJ18HIDI Q4 • 

13 



I.' 

,/ FUNCTION UNQ2 McnOJib3Y6TC.R ,llJUi BWIHCJI8HHJI Q2 

06IUWJ CX8Ma pa6OTU nporpaMMU OUT • 

IlporpaMMa OUT npoCMaTpHB86T Jl8HTY 2,Ha·KoTopoff 

sanHcrum ROa®)mnteHTU paMOlleHWI a.121 . paSJIH'IHHX smep c pas
n J 

JIH'IHUMll napaMeTpaMH llOT6HIUIMa Jl ,nelp()pMruu,:ff, lil no 38,ItaHHOMY !pOpMaTy 

JIHCTa neqaTJI neqaTaeT Ta6JIHWl KOa~eHTOB ,nJUi pa3JIHqHUX Ha6opOB 

Y.:.,,• i\o• HO ,C O)lHHaKOBUMH napaMeTp8.MH .fl.lU)a H IIOT8HIUIMa. 0Ha TaKl!te 

MOJleT 3aIJHC8Tb KOa«,mnteHTH paMOl!t6Hll.fl Ha .IU)yryrJ Jl6HTY ( c,neJiaTL ne

penHCb C Jl6HTH 2 B onpe,neJI6HHOM HJll!te B:l,ll;e Ha HOBytl Jl8HTY, Ha~a.a 

C 30JtaHHOI 30HU). 3oHa Ha 8TOff HOBOI Jl8HT6 ( ,llJUi CDC -6200 HOM8p 

JI8HTH ~ 4) 6y,neT co,nepllt8Tb: 

M1, A, z, r
0

, v
0

, ae,cl,12O,r
4O

!KEN, KO~, N, N,..9 napaMeTpoB 6as11ca, 

N napaMeTpOB pa3B.fl31ID8HJl!l, .ItM86 ,llJUi K8l!t,ItOI'O COCTO.flHl!.f!: acnmTO

THqecKoe KBaHTOBoe qHcJio, aHeprH.a ypoBH.fl, N KOMnOHSHT BOJIHOBO:lt 

qJYffKUHH H T • .It• , 

r.ne M1 - ~eJioe qHCJIO, 30Jt81DIU68 KOJIHqecTBO BC6X 38IlHC8HHUX B 3OH8 

B B8IU8CTB8HHOM BH,Ite qHceJI, 

KEN - KQJIHqecTBO ypoBHel, 

KO~ - KoJIHqecTBO paSJIHqHwc 3HaqeHHff !l. 

EcJIH N(KWRI:CE) npeBl:llllaJIO '<JHCJ!O COCTO.flHHI 6a3HCa, HCIIOJlb3Y8MhlX B 

CALDNU , TO napaMeTpu .nonoJIHHT8JlbHUX COCTO.flHHI 6a3HCa (H COOTB8T-

CTB8HHO KO3(p(p~8HThl a Ql . no HHM) noJiaraJOTC.fl paBHIDl'J! HyJ!lO. 
n J 

CnHCOK no,nnporpa.MM, HCnOJ!b3Y8MhlX B our • 

SUSROU'rINE MALOV 3arrHChlB8eT Ha Jl8HTY NTAPE 6a3HC H KOMI!OH8HThl a~j _-

14 

V SUBROUTINE CARRY 
HcnoJib3Y8TC.fl .ztJ1.R no,nroTOBRH CTpaH~ Ha ll6'<J8Tb. 

38,naHHe HH!pOpMarurn R CALDlW 
HOUT • 

IIporp81,1M!l CALDNU H OUT MOlKHO O6'be,nHHHTb B O.rtHy nporpaMMy 

MAIN ,Tor,na OHH .ItOJ!lKHhl 6UTb OipOpMJieHu KBR OB8pJieH(cerMeHT!I) nepBoro 

YPOBH.a. MlKe llPHBO.ItMTC.R Oll.HCaHJie .ItaHHhlX .ztJ1.R nporpa.MMu mAIN 

l KapTa naReTa - I,J no iopMaTy (2r3) - P8lKHMU pa6oTu CALDNU.11 OUT. 

ECJIJ'l sa.nruro 000000, TO C'i8T no CALDNU u OUT. 

Ec.11.11 38.ItllHO 001000, TO C'i8T no OUT. 

l~CJ!H 3a.ztruro 000001, TO cqeT no CALDNU. 

CJie.IlYJOiua.a RHqiopM~ 3aBHCHT OT P8lKl'IMOB pa6oTu. ECJIJ'l 6y.neT pa6oTaTb 

nporpru.w.a CALDNU , TO IIO.nRJia,nuBaeTC.R ee HH!pOpM~, KOTopa.a .148JIJ'ITC.fl 

Ha 061lzyXJ IDiqiopM~IDJ H HH~OPM~H~ BaP.llaHTOB • . o6~a.a IDilpOpM~ COCTOHT 

H3 15 RapT (TO'iHOCTH CALDNU H HOMep .Ha'iaJibHo:lt 3OHU 38ll.HCH Ha Jl8H
Te 5). 

2 - 15 RapTU 

3a,n~TC.R : 

2m ALAM - -2 
fl 

EPS1 - E1 

EPS2 - f.2 

EPSJ - f. J 

EPS4 , - E4 

EPS6 - e6 

A 

TO'iHOCT.11 CALDNU. KruK.n:a.a BeJIHqIDia npo6.11Ba8TC.R 

Ha OT,neJihHO:lt RapTe no ipOpMaTy (E20.l0). 

- a6COJOOTHa.a TO'iHOCTh H8XOJJm8HIDJ r1,rJB SPHERE ). 

- a6COJOOTHM TO'lliOCTb H8XOl!(,!teHH,R £hlj(B SPHERE). 

- OTHOCHT6JibH8.R TO'iHOCTb BU'iHC~8HH.R .IIHT8I'paJIOB 

(B SPHERE 

- a6COJIIDTHM TO'iHOCTb BU'iHCJI6HIDI a, s1,s2 ,SJ 

( B SPHERE ) , .J30 ( B CALDNU ) 

- HHlKHHH npe~eJI B RHTerpaJie BUqHCJI8HH.R HOPMU BOJI

HOBOH ~YHRIU!H ciepH'i6CRoro .R.IU)a (B SPHERE) 
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EPS7 - E,7 

AK1 - k1 1 
AK2 - k2 

AK - e2 

AHOD 

EPSRD - c RD 

El'SRC - f, RC 

EPSEJ3 - £ EB 

- Be]lH'!HHa nopSI,nKa I.E-08 (a6COJ!lOTHaJI TO'!HOCTl, 

Dll'lHCJieHIDI HHTerpaJIOB B SPHERE ' TO'!HOCTl> HYJISI 

B BISEC ) , 

- Y3JIH MSI onpe.u.eJiemra s (B SPHERE) I 

- KOHCTHHTa B noTe~aJie (KYJIOHOBCKHit '!JleH) ' 

- 'IHCJIO Y3JIOB npH rpynnoBOM HHTerp:apoBaHHH B CALDNU 1 

- OTHOCHTeJil,HaJI TO'!HOCTl, B!l'!RCJleHRSI ~ ( r) (JleJIR'!H-

Ha nopSI,nKa IO• C RC ) , 

- oTHOCHTeJil>H8.lI TO'!HOCTl, Bll'IHCJieHRSI C11 (r) ,. 

- TO'!HOCTl> ,Jt7lSl peweHRSI CHCTeMH. 

ITpnMep TO'!HOCTei 

Io-3 ro-2 ro-3 ro-3 
t:1 = ' E.2 = ' E) = I C. 4 = I 

G6= ro--3, f...,= ro-8 , k1= 0,7 , k2= 3,3 , k=I,44, 

ANOD = I00,0 , f- RD= ro-1 ,ERc=ro-
2 

,&EB=ro-
3 

16 KapTa - UJ:iliCOR 
- HOMep nepBo:it CB060,I1,Hott 30Hll Ha JieHTe 5 no 

qiopMaTY ( IJ) • ECJIH 3amICH Ha JieHTY 5 HeT' TO 

MOlKHO npo6HTl, 000. 

)laJiee R,Il,eT HHqJOPMalUlSI napaaHTOB. 

llHqx>pMa!Uffi napH81ITa Ha'!HHaeTCSI C KapT!l naHHllX O SI.u.pe H IlOTelilUlaJie 

A, z ,r ,v , ae, al, KOTop11e npo6HB8lOTCSI no qiopMaTY (::..'F3.0,4FI0.3), 
0 0 

r.u.e 

A - aTOMH!l:it Bee, 

z - 3apSI,Il, (MSI HeilTPOHOB 3a,Il,aBaTl> z = 0 ) ' 

- KOHCTaHTa ,Jt7lSl Bll'!RCJI8HHSI pa.u.eyca SI.u.pa R=roA
11? 

ro 
VO - rJiy6HHa SIMll B IfaB, 
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~ - KOHCTB.HTa CilHIIOp6HTaJll>Horo B3aRMo.u.e:itcTBIDI, 

d.. - napBMeTp ,Il,RqJqiy3HOCTH. 

EcJIR 3a,Il,aHO A = 0, TO 8TO .aBJIJieTCJJ IlpH3H8.ROM OKOH'IaHHJJ 38.naHHJJ 

.JWHHHX BapHaHTOB ,Il,JUI nporpm1r1ru CALDNU • 

.llaJiee 38.U.8lOTCJJ Ha o.miott KapTe no qiopMaTy (8I.3) .U.aHHlJ:e ,Il,JlSI 

Bll'IHCJieHH.a 6a3HCa (O,Il,HO'!aCTH'!HllX COCTO.aHHH cqiepnqecKoro SI,Il,pa) : 

m, N,11 ,12 ,n1 ,u2 ,jp ,KWRITE, 

r.u.e 

m - 'lll:CJIO 'I.lleHoB pa3JIOJKeHJIJJ B (IO} (h m~4), 

N - 'lHCJIO COCTOHHHtt cqiepHqecKoro JI,Il,pa (N ~ 40). 

jp = 

# 

EQJlH 38,IIaHO N = 0, TO nporpmnMa 6y.u.eT paCC'lHT!l

BaTJ, COCTO.!IHHJI JJ,,JJJI KruKJtoro 1, npIDIHM8lOl!lero 3IIa

'l8HID! 11,11+2 , ••• ,12 , ,Il,J1JJ j=l!1/2 H n, 

npHHHM8lOIJlero sHa'!eHHJJ n
1
,n

1
+1, ••• ,n

2
• 

EcJin 3lj,gaHO NI 0, TO napaMeTpH cocToJJHH:it 6yp;yT 

BBO,Il,HT~CJJ C KapT,H 1,,12,n1,n2 MOlKHO 3a,Il,aTl> 

HYJISIMH. 

{ 

0, eCJin Tpe6yeTCJJ ynopJJ.U.O'!HBaHHe 6a3nca no 

:meprHJJM, 

I, ecJUI ynop.a.u.o'lll:BaHHe He Tpe6yeTCJJ. 

KWRITE- '!HCJIO COCTO.!IHH:it 683HCa ,Il,J1JJ 3anHCH Ha MarHHTHYJ) 

JieHTy 4 (KWRITE ~ 40) • 

3aTeM 3a.u.aeTcJJ pelltHM pa60TH nporpaMMH :a ee BH.U.a'll! ,Il,JIJi .u.auuoro nap:aau-

Ta KEYOUT - '!HCJIO H3 19 IUiqip no qiopMaTy ( 119). 3Ha'!eHHe Kruimon 

IUiqipu O HJIH I. 

I B r0 it rmgipe 

I BO 2°n IUiqJpe 

I B 3e:it IUiqJpe 

- He ne'!aTaTl> cqiep:at!ecKH:it 6a3HC, 

- He ne'laTaTl> napaMeTpu pa3BJJ311BaHitfI, 

- He ne'laTaTl> MYJil>THnOJil>Hlie MOMeHTH 
(,Il,JIJi npOTOHHO:it CXeMH), 
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,I 

1; 

I 
j, 

l\ 
1, 

I B 4 OH Itll(!'Pe - He ne"laTaTI> Bee ~mepl'lm ypoBHeil .ItJIJJ pasJIH"lHHX.Cl , 

I B 5oll URqJpe - H8 Bu,naBaTI> Ha nepqiopaTOP BC8 aHeprim ypoBHeil 

,nJ1JJ pa8Jm"lHHX .!l , 

I D Goll UHqipe - He ne"laTaTI> pesyJII>TaTH C"leTa .ItJIJJ pasJm"lHHX n. , 

I B 7oi1 UHl!lPe - C"l8T TOJII>KO ,nJ1JJ .0. =jmin , 

I B aOi1 UR4JPe - He BH"lRCJISlTI, ,0 H noJIOJmTI, ~o paBHHM O. 

I B 9oll UHqJpe - BH,naBaTI> Ha nepqiopaTOP CqJ8pH"l8CKl'lll 6a8HC, 

I D 10°n UHqJPe npe~HCaTI> acHMnTOTH"l8CKH8 KBa.HTOBHe "lRCJia 

nepBHM cnoco6oM, 

r B n°n UHcvPe - He nxcaTI> Ha JieHTY 2, 

I B 12°n UHqipe - He nHcaTI> Ha Jl8HTY 5. 

OcTaJII>HHe 7 uxqip ocTaBJieHH B pesepBe, 

)laJiee CJ18,eyJOT N KapT C nap!:iJ.leTpaMll COCTOmnill cqiepH"l8CKOro n.n-

pa, ecJm 6HJIO sa.na.Ho N f. O. Kax,noe cocTO.flHHe xapaKTepHsyeTC.fl 9 napa

MeTpaMlt, KOTOpHe npo6HBaJOTC.fl Ha O,IU!Oll KapTe no qiopMaTy 

( F7,2,2F2,0,F4,I,5F8,4). 

3aTeM sa,nruoTc.fl sHa'leHIDI ,neqiopM8.l.Ulll _f3 20 ,j)40C \~ 2Jd, lj,40,,. I), 1wTopHe 

npOClHBaJOTC.fl Ha o,nHoll KapTe no g;opMaTy (2F5,3). l{oJIH'leCTBO nepqioKapT 

C ¥20•~40 - Jl!OC>Oe, KapTa c J20= 0 H .\'>40= 0 .RBJI.fleTC.fl npH8HaKOM KOHUa 

Ha6opOB J 20' J 40 • 
TaKHM o6pa8OM, HHWOpM8UIDI OJl}{OrO BapHaHTa COCTOHT H8 

4+N + k KapT, r.ne N - "lHCJIO c~pH'leCKHX COCTO.flHHil, 

k - "lHCJIO pasJm"lHHX nap j, 20 , r, 40• 

HHqiopM8.l.UIH C BapHaHTaMH Mo~eT 6HTI> CKOJll>KO yro,n11O. IlpH8HaKOM Koima 

BapHaHTOB H C"leTa CALDMU .flBJI.fleTC.fl KapTa C !:QQQ:_ 
)laJiee no,nKJianHBaeTC.fl HHqJOpMruut.fl K nporpru.w:e OUT, ecJIH 6y.neT 

C"leT no OUT , HHqiopMBnH.fl K OUT sa.naeTC.fl Ha o,n11oi1 KapTe BeJil'I"lRHa.MH 

UTAPE,NREC,KCOL,KROW,EN,EK. no qiopMaTy (4I3,2FI0,3), 
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r.ne: 

NTAPE 

NREC 

KOOL 

KROW 

- HOMep JieHTH, Ha KOTOPYJ'.J 88IIHCHB8.llTCR p83YRI>TaTU 

(,nJI.R CDC - 6200, NTAPE = 4). 

- HOMep nepBoi1 CBO6O.IUIOi1 3OHH, 

EcJm NTAPE= 0, TO 8anl'ICH He 6y.neT. 

- qJOpMaT JUiCTa ,nJI.fl BH,na"lR Ta6JIHU (K0Jlll:'I8CTBO cmmo

JIOB Ha CT,POK8) • 
' . 

- KOJllt"leCTBO CTpOK Ha JlltCTe. 

E.tl,EK - npe,neJIH 8HeprHi1: ypoBHeil, BHBO,IUtMHX Ha ne"laTI,. 

TaKHX KapT MO~T 6HTI, CKOJII>KO yro,n11O. IlpH8HaKOM KOHUa HHffiOOMIIII,!HH K 

OUT RBJI.fl8TCR RapTa c NTAPE= 0 H KCOL = 0 • 

~opMHpOBWll!e naKeTa .ztB.HHHX CMOTPH Ha pHc. 2. 

3BMe"laHl'I.fl. no pa6oTe nporpaMMH CALDiili • 

r. B CJIY'lae, eCJIH 6UJIO 8a,ItaHO 6OJI88 40 cqiepH"l8CKIDC COCTO.flHHil MR 

nporpaMMa paCC"lHTEIJ!a 6oJII,me "leM 40 COCTOSIHHH 6a8HCa, TO C"l8T Ta

KOro BapHaHTa npeKpaillaeTCSI x Ha ne"laTI, 6y,neT Bl1.naHO 

TOO MANY LEVELS· (cJimIIKoM MHoro ypoBHei1). 

2. EcJIH nporpruAMa pa6oTaJia B pelKiIMe BH'Ill:CJI8Hl'I.fl 6asxca H .ItJIJJ KaKoro

TO Ha6opa no,ldjo COCTO.flHH8 H8 onpe,neJISleTCSI, TO nporpaMMa ne

r.aTaeT: 
NO LEVEL L = 1

0 
J = j

0 
Na n0 N2 = n2 

3. ECJllt .ItJIJJ KaKOro-To Ha6opa ,llaHHHX MaTpHUa CHCT8Ml:l HMEieT KOMllJ18KCHUe 

COClCTB8HHH8 8Ha"l8HWI, TO nporpaMMa neqaTaeT: 

THE TRANSFORMED MATRIX HAS THE COMPLEX EIGENVALUES 

H Bu,naeT B8JmlfHHY TAUSQ= .i: a2i. , ner.aTaeT MaTPHUY (no CTOJIClUaM) 
ii&j J 

H co6CTBeHHHe B8KTopa. Cr.eT npo.ztOJllK8.8TCH. 
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5oR 

Jaw'10<e ~4il OUT, 

E'~Slu S~a.,,, C>tl>ftL 

no OUT' 

/boO 

I .t.t~ .. ~-... 1<01'41U. aQMttllX 
OUT 

3a~•'"e 21.ta CIIL1!11>I.I, 

euu S~•m """'"" 
no CI\LIIIJU 

~----/000 

N K11pm 
c napaMempclfo1U $Q~r..aca. 

·E o•t t j Q &, C & N~ 

M,,CYoUT _pb1cu~_, e111bciu,. 

"' " t, e. "• "• J·, ~ ... ,,.. 

14 111Clf>l'\lt mo'V'!OC.mc.: 

ptJIUJN pa60MN npalrCl"'"' 

KOHCU. bo.hkt\., l~LDN.U 

c..Aeb~toUil."U. gapua.Nm.. 

KDHlU, H<16ap<1 r-~ ~~• 

HQ't.Q .ru.ttO.CL l(o.rma. 

gOfllClHM .. CALllkU 

1\(1'<.QJIO !c>HHotX CA~"tlNU 

PHc.2. 3a,nrume .ItaHHllX .llJ].fl C'-!8'l'a no nporpamta.M CALDUU n: OUT • 

20 

KpaTKWI xapaKTepHCTHKa nporpaMM CALDUU H OUT • 

06'I>e,nHH8HHWC D O}J.HY nporpaM?,,Y t!AIN • 

HsuK OopTpaH-UepH. 

3BM : CDC -6200. Onepal.UIOHHWI CllCTeMa SCOPE 3.4 

IloTpe6HocTn IlaM.llTH: 70000. 

KOJIK'-!8CTBO HCilOJll>3Y8MfJX MarIIBTHUX Jl8HT : 3. 

KaKn:e nepHq>epHirnHe ycTpOHCTBa HCilOJ!l,3YJOTCR: '-IHTruomee ycTpOHCTBO, 

ne'-!aT1,,µepqiopaTop. 

KoJIH'-!eCTBO KapT B naKeTe (BMeCTe c KOHTPOJ!I,HHM napHaHTOM) : 3347. 

Ko.n npo6nBKH: CDC. 

Bu,na-qa CALDNU n OUT Ha ne'iaT1,. 

Pa6oTa nporpaMMU CALDNU Ha'!HHaeTCR c ne'!aTH coo6meHIDI 

• BEGil'I" CALDNU 
II 

Ile'iaTaeTCR BCR BBe,neHHWI c KapT HHqi<>pMarurn. 0CTaJII,HM BH,na'-!a Hane-

'!aTI, 3aBHCHT OT pelmMOB pa6oTU CALDNU • P.CJIH CALDNU samrnuna.na 

Ha Jl8HTY 2, TO ne'iaTaeTCR KREC = N , r.ne N - KOJIH'ieCTBO samrcaHHHX 

30H Ha Jl8HTe 2. EcJIH CALDNU sanncuna.na Ha Jl8HTY 5, TO ne'iaTaeTCR 

'rHE LAS'r RECORD = N ( ll= NRECOR + K , r.ne K - KOJIH'ieCTBO 3arlHCaHHWC 

30H Ha Jl8HTe 5) 

Pa6oTa nporpaMMH OUT Ha'!RHaeTcn c netJaTn coo6meHIDI 

BEGIN OU"r • 

3aTeM onpe.n;eJIJieTCR KOJll'I'ieCTBO 3aDHCaHHHX Ha Jl8HTe 2 30H H netJaTaeTCR 

KREC .. i"i , r.ne N - KOJIH'ieCTBO 3aDHCaHHUX 30H Ha Jl8HTe 2. Ile-qa-

TaeTCR BBO}J.HWI HH~OPMaIU!.II. ECJIH OUT pa6oTaeT B pel!IBMe 3aTIHCH Ha 

JI8HTY 4, TO IlOCJle 3aDHCH DH,naeTCR NREC= N , r.ne Ii - HOMep nepnon 
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CB060.I(IIOtt 30HH Ha JieHTe 4. 3aTeM neqaT8DTCR Ta6JlHilH, ecJIH OUT pa6o

TaeT B pelltKMe BH.I(aq:a Ta6JIJm. 

OnHCaHHe ROHTPOJIBHoro BapHaHTa. 

n RaqecTBe ROHTpO~Horo BapHaHTa_R nporpBMM&'I CALDNU HOUT 

BH6paH pacqeT HettTpOHHHX ypOBHel H BO~OBWC ~a .I(eipopMJijJOBaHHOro 

R,lij)a A=239 C napaMeTpaMH IlC'T8HIUIMa r O = I' 260 ' VO= 46 '7,00 ';-e =0' 375 

JI d.. = I, 60 .I! napaMeTpBMJ( .I(egiopMaIUIH .1320= 0, 9 H j\ 40= 0, I • Ea3HC 

6HJI pacc~HTBH paHee (HCilOJIB30BB.JillCB TOJIBRO 3 COCTORHIDI). IlpH pacqeTe 

6HnH 3a,l(aHH CJie,zr,yronurn TOqHOCTH : 

, = P,04824 t1= ro-3 E2=ro-2 t3=IO_:( t4=ro-3 

e6=ro-3 Ey=I0-8 k1=0,7 k2=3,3 k=I,44 

ANOD • 100.0 eRD • 0.1 eRC ,. 0.01 E: EB = 0.001 

.lvm pa3JIOJKeHHR (IO) B3RTB TpH qJieHa. CALDNU .I(OJIJKHa He BH.I(aBaTB Ha 

nepi;popaTop sHeprHH ypoBHeff .I(JlR pa3JIH'llWX .Q ( KEYOUT (5)=I) H npHnH

caTi aCHMilTOTHqecRHe RBaHTOBHe qxcJia nepBHM cnoco6oM ( KEYOUT(IO)=I). 

OTneqaTaTB Ta6JIHey pesyJIBTaioB Ha JIIICTe IIOx60 (C,!MBOJIOB) .I(JlR sHeprxtt 

YPOBHel HS HHTepBaJla (-40,50) MsB. 

BEGIN MAIN -0 -0 
BEGIN CALDNU 

·4.8240000000E-o2 
1.ooooooooooE-03 
1.ooooooooooE-02 
1.ooooooooooE-03 
1.ooooooooooE-03 
1.ooooooooooE-03 
1.0000000000E~o8 
7.ooooooooooE-:01 
3.3000000000E+Oo 
1.4400000000E+Oo 

22 

1.0000000000E+o2 
1.ooooooooooE-01 
1.ooooooooooE-02 
1.ooooooooooE-03 

NRECORD:. -0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Aa239 z,. -0 ROa1.260 VOa46.700 KAPPAa .375 ALFAa1.600 

M:. 3 Na 3 LNa -o LK.. -o N1a -o N2a -o JPa -o KWRITEa 5 

KEYOUT ••••1••••1••••••••• 
ORDERING OF · THE ENERGIES OF THE WA VE FUNCTION ACCORDING TO THE SIZE 

THE WAVE FUNC~ION OF SPHERICAL NUCLEUS 

-E N+ 1 L J A B 1 C B . NN 
------------------------------------------------

-23.3100 1 
-19.0400 1 
-8.0800 1 

JMINa17/2 

11 11.5 7.4976 5,8636 5.8322 3~9507 .5106 
9 8,5 6.6939 4.9920 5.0161 3.5349 .4958 
9 9.5 7.1491 5,3674 5.5741 4,C033 .5523 

JMAx.23/2 

BETA0 .. -.0695 

CMEGA-17/2 

BETA20• .900 BETA40a .100 

ENERGY 25.829 38.134 42.671 
918 908 110308 

1 11 23/2 ,421 ,891 -.170 
1 9 17/2 - .. 143 .250 .958 
1 9 19/2 .896 4 -,379 .233 

OMEGAa19/2 

ENERGY 32,392 40.366 
909 110209 

11 23/2 .400 ,917 
9 19/2 .917 -.400 

OMEGA..21/2 

ENERGY 42.236 
110110 

11 23/2 1.000 

OMEGAa23/2 

ENERGY 45.455 
110011 

1 11 23/2 1.000 

ALL ENERGIES FOR DIFFERENT OMEGA 
·25.829 38.134 ·42.671 32.392 40.366 42,236 45.455 
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.. 
KREC= 1 

'l'HE LAST RECORD=- 1 
.13EGIN OUT . 
KREC= 1 

-0 -0110 60 -40.000 50.000 

A=239 N 

ilETA20 
BETA40 
OMEGA=17/2 

.900 

.100 

ENERGY 25.829 
AQU 918 

1 11 23/2 .421 
1 9 17/2 -.143 
1 9 19/2 .896 

JiuepaTypa 

.900 .900 .900 .900 .900 .900 

.100 .100 .100 .100 .100 .100 
OMEGA=19/2 OMEGAa21/20MEGA=23/2 

38.134 42.671 32.392 40.366 42.236 45.455 
908 110308 909 110209 110110 110011 

.891 -.170 .400 .917 1.000 1.000 
.• 250 .958 0.000 0.000 0.000 0.000 
-.379 .233 .917 -.400 0.000 0.000 
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