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H .IO. llh1pHKciBa 

BUqHcnEHHE K03~~HUHEHTOB 
KnEBillA-rOP ,ll;OHA_ 

(IlporpaMMa Ha .H3bIKe ~OPTPAlf)-

Hay1n10-Texu1111ecKaa 
fiH6JJBOTeKa 

OWIH 



qepea 3HaqeHHH HX apryMeHTOB,HMeeT BHA: 

<i1 J°.i m-1 m.djmJ -S rm11-m~,m J ~ 

x U 2 J + d(j1 'It -f > 1 rd+ 1, -J:i,Y.f/ .,. i.,, -/,J ((r /1 ., ,J,., i + ( >.' r 1 

(I) 
( J-1 + m-, )! (i• -1111 )/ (jz +111.t,)! (j~ -1111,)! f/+ nz)! f/-m )/ l t/.i 

f (-01 
[ l ! (j, + j,. -J-J) ! ( i, -m1-1)! (;, ~n11. -; )/ r;· -J~ +m, f z)! f/-jr-1111. +:l)! T 1 

Kos!MJHI.\HeHT Kne6ma-ropAOHa onpeAeneH ~na Bcex nonoimTen1,Hwc 

uenwc HnH nonyuenwc 3HaqeHHll apry1o1eHTOB j 1 , i1., i , Ha KOTOphle 

HaKn~blBaDTCH cneAyDID,He orpa.HHqeHHH: 

d• + Jt -+ d = l.\enoe qHcno 
a CaYH qucna YAOBneTBOpH~T HepaBeHCTBy 

U1 .- d !I, / < i < i I + j 1, • 

K8.llCAOe Ha q11cen m 1, m:i., m MOJteT 6HTI> nH6o nonoJtHTenI>HhlM, 

.nH60 OTPHUaTenI>HblY uenHY HnH nonyl.\enblM -crncnou; 3HaqeHHH STHX 

qHcen orpa.HHqeHbl cneAYD~HMH ycnOBHHMH: 

lm,l::i1 , • 
Im,. I 1: /1- , 
Im I :!:- j , 

3 

(2) 

(3) 

(4) 



a TaKxe Tpe6oBaHHeM, qTo6u 

j1 + m1 = ~e11oe tmcno, 

i.i + m 2- = ~enoe -q1,1c110, 

l + m = ~e11oe tmc110. 

IlpH HeBHil01IH6HHH yc110BHH (2)-(5), a TaKlKe COOTHOmeHHH 

m,., mi, :m , Koa!MH~HeHT K11e6wa-rop.n;0Ha 06pa111aeTCH B Hym, •. 

(5) 

Henocpe.n;cTBeHHoe HcnonbaoBaHHe wopMynH (I) .n;11H BuqHc11eHHH 

K03(DWH~HeHTOB·, Ha 8BM, ,l{HanaaOH q1,1cen KOTOpbIX npH pacqeTax Haxo.;.. 
A ' • ' 

,l{HTCH B npe.n;e11ax /XI <. roI9' npe.n;cTaBJIHBTCH H6B03MOlKHHM Ha-aa 

60JiblliHX 3HaqeHHH waKTOpHa110B. 

EcnH 0003HatIHTD qepea ftU ( i ) MaCCMB norapHWMOB waKTOp:tmJIOB 

f cu:. ( 0)-=- 0 , /cu. ( -f) ~ 0 
{-eu- ( i +1) :: f cu. ( i) 1- tn_ ( i 1-1) , i = (, i. , .. , 1 

TO .l{Jlfl BliqHcneHHH K03W(QHl.\HeHTOB K11e6ma-rop.ztOHa B!JeCTO (I) MOlKHO 

HCilOJlb30BaTb cne.n;yro111ee BlipalKeHMe: 

( {1 j,., m 1 m ~ / J m ) =- 8 ( 171-, t m :k , m) -r 

,t',..,., K f . ' 
x 2 {-1) exp1t1-/a.e(1C)-1a.e(j,+/2--/-K)-/NfJ~-m~-KJ-

K,.,n - /Cl-t.. (ia. + m.2. -1< )-/cu {j-j.um,u<)~-fau-f/•-j,-muK)} 
r.n;e 

K min = m.a..:;c { 0, - i + j,. - m 1 1 - i + J 1 + m d 

k ma.·:c = mi rt { j, + j 2, -: i , j, -m 1 ; j,. + m :. J 

t,, "'f { /ru. ( i1 + J.2. -j) + /a.c.,{/+ /t-/2-J_ +/M (/+/i -;;J +hz. (,If +-1) + 

t/tU{j,+ n11) +/cu,{J~-Jr/1) +/o,,e_fii fh?J.) +,foi.-c. ( i-1. -tn:t) f 

t- /~ ( i + m) + /cu ( j -m) .;.. ft:le (J 'i" + rf:z + 1) } . 

4 

' 



OnncaHHe nporpaMMH 

B KOH~e CTQTbH npHBOl-tHTCH T8KCT nporpa.MMH, HanncaHHOfi Ha 

H3HKe ~OPTPAH-UEPH. 

HasHaqeHHe: BHtmCnHeTcH Koawwn~HeHT Kne6ma-rop7-t0Ha 
(A '.J &:J . AM BM/ CJ CM) 1 

r7-te AJ=j1 ) &::J•J2. ,AM~m1 ,8M=rn:i.,C!J:J°, CM•trl. 

CTpYKTypa: IT07-tnporpauua-(QyHK~HR 

lil1-teHTHq)HKaTop: CLE !(>SIi 

lilcnonbsoBaHne: 06pameHHe K no1-tnporpaMMe 

C = CLE /3SII ( A !J, BJ, A fl{, 8M, (' !J , I! M), 

apryMeHTH 7-tOJllKHH 6HTb 3a7-taHH B BH].te 7-teHCTBHTeJlbHhlX 

qncen. 

Orpam1qeH11H. TaK KaK Il07-tnporpaMM9- CLEl3SII HCilOJlb3Y8T MaCCHB 

8Haqem1n norapHq)MOB qiaKTop11aJIOB OT 0 l-tO 499' TO nplil 

A J + 13 '.J + C ~ > · 498 

6y7-teT_ BH].taHa 7-tlilarHOCTHKa Oilll16KH: 

ERROi? JN FUNcTIP/tl CLEl3SH 

A.7 +&a+C'.J IS L.,ARli-EQ. THAN 500 

lil aacnaH OB KaqecTBe 3HaqeHHH K0311)qJH~HeHTa. 

Ecnn IlOTpe6yeTCR BHtIHCJl8Hl1e K03g:Jqll1~HeHTa 7-tJlfl 60Jlbillli!X 

KBaHTOBHX queen, TO HYlKHO 6y7-teT BH8CTH H3MeHeHHfl B 

nepBHfi lil qeTBepTHfi onepaTop1,1 nporpaMim: 
lJIMEIISJJIN FAC ( 5"00) 

N=500 

5 



BMeCTO i.mcna 500 89.'AaTD HOBOe 8HaqeHHe. 

ToqHocT~ BhtqncneHHH. nnH aHaqeHH~ apryMeHTOB, He rrpeBhtwaIDmnx rro 

MO~ynID 9/2, a6conIDTHaH 0Wli6Ka B BhlqlicneHliH 

KOSWWli~HeHTa Kne6wa~rop~oHa He rrpeBHWaeT 

r-ro-9• 

CpaBHeHHe C pa6oTaMH 8PYrHx aBTOpOB. 

Ha uamHHe coc-I604A 6wio rrpoBe~eHo cpaBHeHHe rrporpaMMht 

CLE8SH c rrporpa:uMaMH CLEBS (U IOO) 6H6nHoTeK!r1 UEPH/2/ H 

CLE8 /3/ . 
BbtHBneHbt cne~yID~He He~OCTaTKH rrporpaMW CLEBS 

C rrporpaiauo~ CLEBSH : 

rro cpaBHeHHID 

I. nnHHbt rrporpaMM 

COOTBeTCTBeHHO. 

CLEBS I3545g 1r1 CLE8SH I445g 

2. Ehtn rrpoBe~eH cqeT Ta6RHl\li K08~WH~eHTOB, orry6nHKOBaHHOtt 

B /I/. CqeT rro rrporpa:u:ue CLEBSH BIO paa 6hlCTpee, qey 

ITO CLE BS • Ehtno aaueqeHo, qTo ~nH 60RDWlr1X _aHaqeHHtt 

apryMeHTOB 8Ta paaHH~a B CKOPOCTH cqeTa 6y~eT eme 60RDme. 

3. B rrporpauue CLEBS HeT HHKaKHX rrpoBepoK orpaH1r1qeHHtt 

( I)-(5), KOTOpbte HaKn9.'AblBaIDTC.H Ha 8Hat1eHir1.H apry_M8HTOB. 

Ilporpa.MMa CLE/3 ITOIITH H~eHTHIIHa rrporpa.MM8 CLE8SI-I • B 

nporpaMMe CLE5 ~enaeTC~ nepecTaHOBKa apryMeHTOB ~nH .YM6HDW8HHH 

IIHCna 'llJieHOB pH,Ita (1), qero B ~ettCTBHT8RDHOCTH He npOHCXO~HT, H60 

nocne nepecTaHOBKH apry:ueH~oB He TORDKO cyuua p.H~a, HOH ero 'llJie-
Hht ocTaIDTCH H6H8M8HHbtMH / 41. . 

6 



IlporpaL!Mll CLEl!,S H CUB Tpe6yIOT aa;n;aHHil y;n;B00HHllX 3Haqe

HHtt apryM~HTOB H HcrronbayroT apHwMeTHKy uenllX 'IHcen. YllHT!lBail 

crreuwp1rny rrpe;n;cTaBneHHil ueJIHX 'IHcen Ha BSCM-6, Ha-aa KOT OP.Oil orre

paUHH Ha;zi; uen!lMH 'IHcnaMH BllITOnHillOTCfl HeCKOnbKO Me;n;neHHee orrepauHi.1 

Ha;zi; T0MH ~e 'IHCnaMH B ·;n;ei;iCTBHTenbHCM 

rpaMMe CLEBSI/ , HarrHCaHHOH ;n;nfl MamHH!l BSCM-6, rrpHHilT!l He y;n;noeHHLJC 

3HalleHHil apryMeHTOB H HCITOHb3Y0TCll apH@MeTHKa ;n;eiiCTBHTenbHllX 

'IHcen. 

B 3aKnIO'l8HHe aBTOp BllpallCaeT 6naro;n;apHOCTD A.A.KopHei;illyKy aa 

BHHMaHHe K pa6oTe H rroneaHoe o6cy~;n;eHHe. 

JIJ.iTEPATYPA 

I. A. Simon, 0RNL-1718, 1954. 

newopMaUHH 8TOMHIDC il;n;ep, J.iJI, !958. 

2. CERN Computer 6000 Series. Program Library II. 

3. T. Tamura, 0RNL-3877, 1965. 

4. H.E, Rose. Elementary Theory of Angular Momentum 

N.Y.-London, Willy-Chapman, 1957. 

PyKOilHCb IlOCTyrrHna B H3~8T0nbCKHn or~en 

6 arrpenn 1971 ro~a. 
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fUNCTioN CL~HSH(AJ,RJ,AM,RH,CJ,r.M) 
C CLlUSH 
C THIS SUBPROGRAM CALCULATES CLFBSCH-GORDAN COEFFICIENTS 
C (AJ BJ AM OM /CJ CM) 

CLf'B 10 
CL;,s '10 
CL[B .50 

C RE:rERENCF FORMULA 3.6,1i PAGE 45 OF A.H. EDMONDS, ANGULA~ MOMENTUM 
CLf:B 40 
CLf-:B 50 
CL,:B 60 C IN QUA IHJM MECH AN I CS 

C THE SUl!PROoR AM CHFCKS THAT THE TR I ANGLE: COrHJ IT I Of JS FOR Tt•E EX I ST ENCL 
C OF A COErf'JC!ENT APE SATISFIED ANfl AJ+tiJ+CJ IS INTEGER, If THE: 

CLFB 70 
CLf:B 60 
CLr:B 90 
CL, 8 100 

C COl·JDrT[ONS ARE NOT SATlSFIEU THE: VALUE or CLERSCH-r.or:FFJCTENT IS ZERO 
C Ir AJ+BJ+CJ IS L;RGER TH;:,fJ N THFN DIAGIJoSrlC HILL (;I' 
C ANLJ CLEBSH ~ILL nE ZERO 
C 

306 

300 
301 

DlMENS10N FAC(~OO) 
DATA(KEY=O> 
IF(KEYl 301,306,301 
KEY=1 , 
N=500 
FAC(l):O, 
FAC(2):0, 
R=2, 
DO 300 1=3,M 
FAC(!):ALOG(H)+FAC(J•l) 
R=R•1. 
CG=O, 
RM=AM+9H-CH' 
IF (RM) 10,20, 1 

20 RJ=CJ·ABSCAJ-OJ) 
IF"(RJ> 10,30,30 

30 RRJ•AJ+BJ•C.J 

40 
150 

60 
70 

IF(RRJl 10,40,40 
IF(ARSLAMl•AJ) 150,150,10 
IF(ABStBH>·RJ) 60,60,10 
IFlABS(CMl-CJ) 7 0,70,10 
RK 7= AJ+8,J+C.J 

St=AJ+AM 
S2=BJ+BM 
S3~CJ•cM 
lf(S1-AINT<S1)> 10,al,10 

81 IF(52-AINTCS2)l L0,82,10 
82 IF(S3-AlNT(S3)l 10,83,10 
83 IF{RK7-AINT<HK7)J 10,80,10 
60 IF(8J) 84,85,84 
85 CG:1. 

GO 10 tO 
84 K1=RK7+2. 

If(Kt-N> 302,302,303 
PRINT 304,N 303 

304 f0RMA1(2X,4RIIERROR IN fUNCTION C:LEBSH AJ+9J+CJ 15 LARGER 
GO 10 1 o 

302 Bl~ALOG(2,•CJ+1.) 
Ll:aRRJ 
81::B1+FACIL1,..1l 
a1~a1-rAc<K11 
Kl=AJ+CJ·BJ+l, 
s1~a1+FAC(Kl) 
Kl,:8J+CJ·AJ+1. 

8 

CLf:B 110 
CLf:B 120 
CLl·B 130 
CLLB 140 
CLLB 150 
CLf'R 160 
CLFB 170 
CLf:B 160 
CLLB 190 
CLlB 200 
CLEB 210 
CLt.B 220 
CLF.B 230 
CLLB 240 
CLl':B 250 
CLLB 260 
CLl::B 270 
CLEB 280 
CLl:B 290 
CLE:B 300 
CLf:B 310 

· CL[B 320 
CLF:fl 330 
CLCB 340 
CLLB 350 
CLf:B 360 
CU,B 370 
CLfB 380 
CLl-8 390 
CLr:R 400 
CLl:B 410 
CL[B 420 
CLLB,430 
CLEB 440 
CLrB 450 
CLl:B 460 
CLI B 470 

THA~,14/JCLf-:B 480 
CLCB 4YO 
CLLB 500 
CLLR 510 
CLl·B 520 
CLtB 530 
CLF:B 540 
CLLB 550 
CLEB 560 



B1=B1+F"AC(K1l 
L2:.AJ-AH 
K1=S1"'1, 
K2=L2+1 
B1=B1+FAC(K1l+FAC(K2l 
L3=S2 
K2=BJ-BH+1, 
K1:L3·>1 
B1=B1+FAC(K1l+rAC(K2> 
K1=53+t, 
K2=CJ-cM+1. 
01=B1+rAC(K1l+FAC(K2l 
B1=,5•B1 
I1 :aO 
L5:CJ-BJ+AH 
If'(l5l 90,91,91 

90 I1=-L5 
91 L6:CJ-AJ•8H 

JF(L6+t1l 92,93,93 
92 U=·L6 
93 12=L1 

1F(l3-I2l 94,95,95 
94 I2=L3 
95 IF(l2•i2l 96,97,97 
96 I2=L2 
97 IF<li-2•<11/2ll 96,99,9d 
99 P1:1, 

GO 10 52 
98 P1:·1, 
:-2 12=12+1 

U:J 1 ♦-1 
DO 50 r=Il,!2 
P2=B1-FAC(ll 
K1=L1.-t+2 
P2=P2-FAC(Kll 
K1:L2•I+2 
P2=P2-F'AC<K1l 
K1:LJ-I+2 
P2=P2-F'ACIK1l 
K1:L5+ I 
P2=P2-rAC(K1l 
K1=L6+1 
P2=P2·FAC(K1l 
CG:CG+P1•EXP<P2l 
P1:•P1 

50 CONTINUE 
10 CLEBSH:CG 

RETURN 
END 
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CLl.fl '>IO 
1;Lt B •;cJO 
CLI.A ',<JO 
,;L, t~ 600 
c..L, B (,, 0 
,;L! fl 6-:0 
!,LI H r,JO 
CL1.H 6•10 
CL..A A~O 
,:L,.B 6c,O 
CL1.ll 1, / 0 
CLIB ,,o0 
CUB ,;·10 
CLi R /00 
CLI fl 110 
1:L1 R 120 
CL: A -,30 
CL fl 740 
,:L .il 750 
t:L A 7o0 
c..L• H 7/0 
CL. fl 780 
CL; B 7'10 
CL, H t10v 
LL, H Hlu 
CL B 020 
CLI B H30 
CL, H 840 
CL, H il<;0 
CL fl fioO 
CL, ;3 'I/ 0 
LL,.ll HoO 
,;L; H rJJO 
,:L; fl tJ00 
CL, fl 910 
CL .A 'l20 
,,L fl 930 
CL, fl 940 
l,L, fl q50 
CL fl Qo0 
CL. fl 970 
cL: El 980 
CL El 990 
CL B1000 
CU H1010 
CL:H1Q,!O 
CLEH1030 
CLE8104Cl 
CLEH10?0 


