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1 • BBEAEHHE 

AaHHble 3Kcnep~MeHTOB no ~ccne,qoaaHHIO B03MYI11eHvti1 a yrnoBbiX 
KOppeJl.A4~.AX .A,qepHbiX ~3Jly4eH~H COACplKaT 4eHHYIO ~HqJOpMai.\HIO 0 
B3a~MOAei1CTBH.AX 3JleKTpOMarHMTHWX MOMeHTOB S036YlKAeHHWX COCTO.A­
H~i-1 STOMHWX .A,qep C BHe.AACPHWMM MarH~THWM~ M 3J1eKTp~4eCK~MM no­
Il.AM~. MeTOA B03MY111eHHWX yrnoawx KOppeJ1.A4~H npMMCH.AeTC.A KaK B 

.A,qepHOA $~3MKe - C 4eJ1biO onpeACJlCH~.A 3J1CKTpOMarH~THWX MOMeHTOB 
B036ym,qeHHWX COCTO.AH~i-1 aTOMHWX .AAep, TaK ~ B ¢M3MKe TBep,qoro 
Tena - AJl.A ~CCile,qoaaHHH csepXTOHKMX Mai-H~THbiX ~ 3JleKTpH4eCK~X 

noneA. 
B npe,qcTaaneHHOi-1 pa6oTe np~BeAeHw ocHOBHwe pac4eTHwe ¢opMy­

nw14/~ on~CaHw nporpaMMW AI1.A o6pa60TK~ MHTerpaJ1bHWX B03MYU1eHHWX 
yrnoawx yy-Koppen.A4Mi1 /HBYK/, cos,qaHHwe a Hay4Ho-aKcnep~MeHTanb­
HOM OT,qene .AACPHOH cneKTpOCKOnHM M pa,qHOX~MMM nHn OH~H Ail.A cny-
4aea: 

- CTaTH4eCKOro B3aMHOAeHCTBH.A KBa,qpynOJlbHWX 3J1eKTpM4eCKHX 
MOMeHTOB .A,qep C aKCMaJ1bHO-CMMMeTpM4HWMM rpa,qHeHTaMM 3P.eKTPM4e­
CKMX nonei-1 /r3n/ B MOHOKpHCTannax /nporpaMMa QUDIM/; 

- CTaTvt4eCKOro B3aHMO,qei1CTB~.A KBa,qpynOI1bHWX 3IleKTpM4eCKMX 
MOMeHTOB RAep C aKCMaJlbHO-CMMMeTpM4HWMH CJ1y4aHHO OpV.eHTHpOBaH­
HbiMH rpa,qHeHTaMH 3J1eKTpH4eCKHX noneA B nom1Kpi~CTaJlnax /nporpaH­
Ma QUDIP/; 

- CTaTM4eCKoro B3aHMOAeHCTBH.A MarHHTH~X AHnOJlbH~X MOMeHTOB 
AAeP c $HKCMpoeaHHbiM MarHHTHwM noneM oKpymeHM.A /nporpaMMa MAGNI/. 

06pa6oTKa BYK ee,qeTc.A no MeTOAY HaHMeHbWMX KBa,qpaTos c Mc­
nonbaoeaHHeM MMei01!1HXC.A 3Ha4eHMH HeKOTOpbiX napaMeTpOB M MX MaTpM-
4W OUJH60K/l/, 

nporpaMMbl HanvtcaH~ Ha R3b1Ke ¢opTpaH- I v M nocTaeneHbl Ha 3Bt1 
CDC-6500 flBTA O~HH. HcnonbaoaaHMe KOMnneKca MHHHMH3~py~~Mx npo­
rpaMM M INUIT 121 o6ecne4MBaeT nonbsoeaTeJ!IO nocpeACTBOM Ha6opa 
KOMaHAH~x KapT wHpOKMH B1>16op peM<MMOB o6pa6oTKI1. CoKpaUje~iHbiH ea­
pvtaHT nporpaMH nocTaeneH Ha 3BH EC-1010 Hay4Ho-aKcnepvtMeHTanbHo­
ro oT,qena AAepHoH cneKTpocKonHH M paAMOXHMMH n~n OH~~. rAe s Ka-
4ecTBe OCHOBHOH MHHHMH3Hpy10UjeH nporpaMMbl npMMeHAeTCA nporpaMMa 
FUM ILl 131 

2. 3AM4A OoPAEiOTKH AAHHbiX H3MEPEHH~ HBYK 

BaaHMOAeHCTBHe 3J1eKTpOMarHMTHbiX MOMeHTOB aTOMHbiX A,qep C BHe-
RAepHWM~ nOJlRMH npHBOAMT K B03MYU1eHMIO yrn9BOH KOppeJ1R4H~ KaCKa,q-
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HbiX RAepHbiX ~<~3Jly4eH~<~H. B o6~qeM cny4ae BblpalKeH~<~e Ailfl C!JYHKI..I~<~~<~ 

A~<~C!JC!JepeHI..IHaJlbHOH no BpeMeHH yrilOBOH KOppeilfii..IHH HMeeT BHA 141 · 

A * _. _. ~1 k2 NtN2 Nt N2 
W,(k1'k2,t),..!. !. -...:::-- __ ak1k2(t)Yk

1
(e 1.¢1)Yk ce2 .</> 2).f1/ 

k1k2 N1N2 y'(2kt+l)(2k:t1 
2 

BnHRHHe BHeRAepHoro B03MytqeHHfl Ha yrnoayro Koppeilfii..IHID nonHoCTbiD 

N1N 
onHCbiBaeT C!JaKTop B03My~qeHHfl G k k 2 (t ). Anfl VIHTerpanbHbiX B03My~qeH-

1 2 

HbiX yrilOBbiX KOppeilfii..IHH <lJaKTO_p B03MYllleHHfl onpeAeJleH CileAYIOlliVIM o6-
pa3oM: 

t 
N1N2 1 oo - T N1N2 

Gkk (oo)=- ( e Gkk (t)dt, 
12 T 0 12 

/2/ 

rAe T - cpeAHee BpeMfl lKH3HH flAp a B • B036YlKAeHHOM COCTOfiHHH. 
3aAa4a o6pa6oTKH HBYK cocTOHT a onpeAeneHHI-1 4aCTOTbl caepx­

JOHKoro B3aVIMOAeHCTBHfl. B Cily4ae CTaTH4eCKVIX KBaApynOJlbHbiX 
B3aHMOAeHCTBHH C aKCHaJlbHO-CHMMeTpV14HbiMI-1 r::ln B MOHO- H nOJlVIKpH­
CTaJlnax 4aCTOTa KBaApynOJlbHOrO B3aHMOAeHCTBHfl onHCbiBaeTCfl C!Jop­

MYJlOH 

·e QV zz 
w =----

Q 4h I (2I-1) 
131 

rAe Q - cneKTpOCKOnlo14eCKHH KBaApynOJlbHbiH MOMeHT fiAPa CO CnHHOM I, 
Vzz - r3n B MeCTaX pacnOJlOlKeHHfl RAeP B o6pa31..1e. Yrnoaafl 4aCTO­
Ta w

0
, xapaKTepH3YIDlllafl HaHMeHbWYIO BeJ1H4HHY KBaApynOJlbHOrO paClllen­

IleHI-Ifl, pasHa: 

- { 3 WQ wo-
6wQ 

Ailfl 4ei1biX • I, 
/4/ 

AJlfl nony1..1eJ1biX I . 

B cny4ae CTaTio14eCKOrO MarHHTHOro CBepXTOHKOro B3alo1MOAeHCTBVIfl 
onpeAeilfleTCfl 4aCTOTa napMOpOBCKOH npel..leCCHI-1: 

ILH __ ,, 
WL =- h /5/ 

KOTOpafl fiBJlfleTCfl npOV13BeAeHVIeM ll -MarHHTHOrO MOMeHTa B036YlKAeH-' 
HOrO COCTOfiHI-Ifl fiApa 1-1 AeHCTBYIOlllero Ha Hero MarHI-ITHOro. nOflfl H •; 

2 

' I 
/; 

\ .. 

I 
I 

3. PAC4ETH~E C!JOPMYnW, 
HCnOnb30BAHHWE nPH 06PA60TKE HBYK 

a/ QUDIM. B cny4ae HHTerpaJlbHWX yrnoawx KOppeJlfii..IHH, B03-
MYllleHHWX CTclTH4eCKHM KBaApynOJlbHbiM B3aHMOAeHCTBHeM C aKCHaJlbHOH 
CHMMeTplo1eH B MOHOKplo1CTaJ1Jle, H3MepfleTCfl 4HCJ10 COBnaAeHHH Ni (Oli 

¢ li , e 21 , ¢ 21 I Allfl onpeAeneHHbiX B3a~t~MHbiX nonolKeHHH MoHoKpH­
cTanna H AeTeKTOpOB, KOTOpwe CBR3aHW C ¢YHK1..1HeA yrnoBOH KOppe­
Jlfll..ll-111 COO~HOWeHHeM 

Ni celi · <P11' 621 .¢ 21) =Now (eli' <P11 • e2i • ¢21) • /6/ 

AnR npoaeAeHH.A pac4eToB 3TY C!JopMyny cornacHo pa6oTe 151 npeo6pa-
3YIOT K BVIAY: 

2 NN 
Ni(eli.¢1i• e2t•¢2i)= No[l +~22. r22(eti'¢1i'e2i''¢2i)x 

N=O 

"max 
X 2. 

n?; 0 

nmax 
X I 

n?:,O 

SN2
N 

2+ 
1+(nw

0
r) 

8 24 
__ N_N __ + 

1 + (nw
0

r )2 

2 NN 
A24 I f24 {eli' ¢u• 621 .¢2i) x 

N=O 

2 NN 
A42 I r42 ceti'<Pu· 62i'¢2i)x 

N=O 

171 

nmax 
X I 

n;::o 

8
42 
NN ----..,.·+ 

1+ (nw0 r)2 

"max. S 44 
NN 4 NN ¢ .) I ---2 ' 

A44 I f 44 (eli • ¢ li' e2i • 21 n~o (l+nwor) N-o · 

rAe 

{ 

INI 
"' max 

nmax <N> ~ INI 

(21-INI ) 

(2I-INI) 

AJlfl 1..1enblx I , 

AJl.R nony1..1enblx I . 

HH$OpMai..IHfl 0 B3aHMHOM pacnOJlOlKeHHH AeTeKTOpOB 11 OCH "c" MOHO­
KPHCTanna COAeplKHTCfl B K03CIJ$H1..1HeHTaX f:~ . AHanori-14HO pa6o-

1 2 
Te/S/ Mbl npHHfiJlH CHCTeMy KOOPAHHaT, B KOTOpOH OCb Z C$epH4e­
CKOH CHCTeMbl KOOPAHHaT HanpaaneHa BAOJlb OCH CHMMeTpHH KpHCTan-

na "c:•. Ko3$CIJH1..1HeHTbl s~i!' 2 pacc4HTbH~aK>TCfl no C!JopMynaM 161 

1-1 

"lk2 (,1 I k1)(,1 I k 2~ _ 
S N "' (2- 80) v' ( 

n m-N -m N m-N -m N 

sktk2= 8n 8klk·2 
nN ° A11R N={}, 

AJlfl N /. 0 

!8! 

/91 
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r.Qe 

{ 

N n +-­
m ==· 2 2N 

N n 
2+ N 

/ 

AilA LlellbiX I, 

AilA nonyt~ellbiX I. 

6/ QUDIP. AnR cny4aR at<cv.anbHo-cv.MMeTpH4HbiX cny4a~Ho opv.eH­
rv.poBaHHbiX r3n B n01lHKpHCTa111le ~OpMylla, CBR3biBa~~aR 4HC110 COB­
na,QeHH~ npH onpe,QelleHHOM yrne Me~AY ,QeTeKTopaMH 8 C ~yHKLIHeH 
B03My~eHHH yrllOBOH KoppellRLIHH, v.MeeT BHA/4/ 

n 
max 1 1 2 

Ni (8) =·N0 [1 + A.!,,l- 82n---· '2'(3cos 8-1)+ 
n=-0 1 + (n(t) r)2 

nmax 
+ A44 }; 

n=O 

0 

1 .1 4 2 
84n- 2" 'ff'(35cos 8 -• 30cos e + 3). 

1+(n(t) 0 r) 

Koa~~HLit.1eHTbl skn 
/6/ 

Bbl4t.1C11R~TCR no ~OpMylle 

1 k=2,4 kk 
s =-- l (2-Bn0 )8nN • 

kn 2k+1 N=O 

kk 
·rAe 8nN onpe.QellR~TCR no ~opMynaM /8/ v. 19/. 

/10/ 

/11/ 

a/ MAGNI. B MeTO.Qe HBYK AllR cny4aR npeo6na.Qa~~ero cTaTH4ecKo­
ro MarHHTHOrO B3aHMO,QeHCTBHR t.13MepReTCR yrnoaaR KOppellRLIHR y -
KBaHTOB .QllR ABYX npOTt.1BOn01lO~HbiX HanpasneHV.H MarHV.THOro nonR, 
npHllO~~HHOro nepneH,QV.KYllRpHO nllOCKOCTM ,QeTeKTOpoa 141: 

3cos2(8 +M2'2] 
1 A G [ 1 + - . --=-' + Ni(8i,±H)=Nol1+4· 22 22 v1+(2(t)LrG22)2 

/12/ 

35cos4(8 +~ll. 
. 2 

v1+(4(t)LrG44) 

+-LA a [ 
9 

20cos2 (8 +- l'le ) 
64 44 44 + 24 - . + 

J 1+ (2~rG44 l 
r.Q·e l'l8nk =· ~·,arc tg~n(t)L r G kk); O<l'lenk < fk'; n =·2, 4. ~kk- ~aKTOpbl 
OC11a611eHMR yrllOBOM KOppellRLIHM, Bb13BaHHOro B3aMMO.QCMCTBMRMM, ,oT-
1lM4HbiMM OT CTaTM4eCKOrO MarHMTHOrO. 

4. Q METOAE OoPAoOTKH 

KaK npaav.no, npv. M3MepeHMM HBYK 3Kcnepv.MeHTaTop MMeeT 3Ha4e­
HMR K03~¢MLIMeHTOB yrllOBO~ KoppellRLIMM /a B HeKOTOpbiX C~y4aRX M 

.f. 

' ,, 
• j 

{a~ 

( 

,-----

MaTPMLIY OWM60K 3TMX K03¢¢MLIMeHTOB/, n01ly4eHHble M3 He3aBMCMMO 
npoBe,QeHHbiX M3MepeHMH. 06b14HO M36b1TOK 4MC1la 3KcnepMMeHTa1lbHbiX 
T04eK Ha,Q 4MC110M aapbMpyeMbiX napaMeTpOB HeBeJ1MK, nOCKOJ1bKy B 
CMJ1Y A1lMTeJ1bHOCTM M3MepeHMR OAHOH T04KM, .QOCTMra~ltlero HeCKOllb­
KMX ,QeCfJTKOB 4aCOB, 3KCnepMMeHTaTOp CTpeMMTCR orpaH!-14WfbCR 
MMHMMallbHO B03MO~HbiM 41-1CJ10M M3MepReMbiX T04eK 1-1 TaKMM o6pa30M 
YMeHbWaeT CTaTHCTH4eCKy~ .QOCTOBepHOCTb pe3y1lbTaTOB CBOMX M3Me­
peHMH. 

Hano~eHHbiH A.XopBaToM 111 MeTOA O.QHOBpeMeHHoA Ol.leHKM napaMeT­
poa B 3a,Qa4e HellMHeHHOrO MeTO,Qa Hat.1MeHbWI-1X KBa,QpaTOB n03B011ReT 
HCnOJ1b30BaTb pe3y1lbTaTbl paHee npOBe,QeHHbiX 3KCnepMMeHTOB B Ka-
4eCTBe He3aBMCMMO M3MepeHHbiX 3Ha4eHHH, ,QOnOllHRR MMHMMM31-1pyeMy~ 
CYMMY KBa,QpaTOB 

N 2 
81(a,b) = .l Wi [Yi -f(x ;a,b)] /13/ 

1=1 

4J1eHOM 
,.. 1 ..... ,.. 

82·Cb,b )= l [Q~ J (bk-bk)(be-be ). 
k,e 

TaM me noKaablaaeTcR, 4TO aaAa4a 

k 2 . 
l V. (Z. -g(t-,b)]. =mm 

j = 1 J J J 
82 (a,b) =· 8 1 (a, b) + 

3KBMBaJ1eHTHa 

8 3 (a,b)= 81 (a,b) + 8z(b ,b)= min, 

/14/ 

/15/ 

/16/ 

r.Qe I Yi li=l,N - aKcnepHMeHTallbHble .QaHHble, nony4eHHbte a TeKyiJleM 
3K~nepv.MeHTe; x s I xi l i=·l ,N - nepeMeHHbte TeKyiJlero 3Kcnepv.MeHTa; 
l2j lj=l,k - 3KCnepHMeHTa1lbHble ,QaHHble He3aBI-1CHMO npoBe,QeHHOro 
3Kcnepv.MeHTa; t = I ti l·= l,k - nepeMeHHbte HeaaBMCMMO npoae.QeHHoro 
3KcnepMMeHTa; Wi , ~- aeca COOTBeTCTBY~Il\MX ,QaHHbiX B COOTBeT-

CTBY~Il\eM 3KCnepMMeHTe, Bbl6paHHble KaK 1/a 2j 1-1 1/a2 ; a =Ia rl f 1 F 
Y zj ~ " , 

aapbMpyeMble napaMeTpbt, o61JlMe Allfl ABYX 3KcnepHMeHroa; I bele=Lr 
Ol.leHKM napaMeTpOB, nony4eHHble B He3aBMCHMO npOBe,QeHHOM 3KCnepM­
MeHTe; [ Qb Jep e=l,r - KOBapV.aHTHaR MaTPHLia BeKTOpa napaMeTpOB 

p= 1,r 
"b", nony4eHHafl B HeSaBHCV.MO npOBC,QCHHOM 3Kcnepv.MeHTe; g(t, b), 
f'(x; a,b) --MO,QellbHbiC ¢YHK1.1MH COOTBeTCTBY~Il\MX 3KcnepHMeHTOB; 
m = f+ f - nOJ1HOe 4MC110 aapbMpyeMbiX napaMeTpOB. 

3a.Qa4a I 16/ o6na,QaeT N- f CTeneHRMM caoGO.Qbl. Kor.Qa KOppeJ1fli.IMM 
Mem,Qy 3J1eMeHTaMM BeKTOpa b Mallbl, TO MO~HO npM6J1HmeHHO 3pnMcaTb 
AOnOllHMTellbHY~ CYMMY KBa,QpaTOB 8; KaK 

r 1 A ~ 
I ___,;_(bk-bk). 

k•l a2 · 
bk 

/17/ 
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5. OnHCAHHE nPOfPAMM 

,llnfl pa60Tbl e Ml1Hl1MH311PYIOlllltiM KoMnneKeoM M I NU I T121 AJlfl KB>KAOro 
~t~a-e~wenepe4HeJleHH~x 3 eny4aes eoeTaeneH~ FCN-noAnporpaMM~. 
Ka>KAafl FCN-noAnporpaMMa oeyllleeTBJlfleT: 

1. BBOA 3Kenepl1MeHTaJlbH~x ABHH~x, ow1160K H APYrHx een~4HH, 
He06XOAHM~X AJlfl Bbi4HeJleHHfl ¢JyHKl.lHr:i yrJlOBOH KOppeJlfll~l-11-1. npOH3-
BOAHTefl npH nepsoM o6pallleHHH K FCN /a Ha4ane Ka>KAoro HOsoro 
6JlOKa ABHHbiX/. 

2. Bbi4HeJleHHfl senH4HHbl Sa (a, b) 1-1 npoH3BOAHbiX OT Hee no seeM 
napaMeTpaM AilR "npoMe>KyT04HbiX11 o6pallleHI1H K FCN. 

3. Bb1BOA pe3yJlbTBTOB nOArOHKH B BHAe Ta6J1Hl.lbl B KOHI.le 6noKa 
ABHHbiX 111-160 no eneuHBJlbHOMy Bb130By e nOMOUlbiO KOMBHAHOH KapTbl 
CALL FCN. BBOA Ha4BJlbHbiX ABHHbiX 3Ha4eHHH napaMeTpos, HX owH60K 
1-1 npeAeJlOB i-13MeHeHHfl npOBOAHTefl Ha KapTaX napaMeTpOB /eM. Ta6-
Jll-1l.IY/. HoMepa napaMeTpoe np~-1 BBOAe Ha KapTax napaMeTpoe npHHflTO 
0603Ha4aTb eneAYIOUlHM o6pa30M: 

06oguaqennn napaMeTpoB, 
npHHRThle B pacqeTHbJX 
cl>opMynax 

No 
(J) 

A22 

A~4 • 
A42 

A~-4 

022 

044 

B~Mepa napaMeTpoB 

QUDIM QUDIP 

2 

3 

4 

5 

6 

7 

2 

3 

4 

5 

MAONI 

2 

3 

4 

5 

6 

7 

Bee napaMeTp~ cPOPM8JlbHO RBJlRIOTef! sapbHpyeMWMH. noJlb30SaTeJ1b MO­
>KeT cPHKCHPOBaTb JlofiyiO HX KOM6HHal.lHIO e nOMOlllbiO KOMaHAHOH "KapTW. 

Bo scex swwenpHBeAeHHWX pac4eTHWX ¢JopMynax AJlR B03MYllleHHwx 
yrJ10BWX KOppeJ1Rl.lHH K03¢J$Hl.lHeHTW Atf onpeAe11RIOTCR KaK 

Ak~ • Ak(l). At(2) .. ·AifQt(l)Qt(2), /1.8/ 

rAe Qk (1) 11 Qf(2) - nonpa&KH·. Ha KoHe4Hwe TenecHwe ~rnw "'I!!TeK:-
Topoa, · perHCTPI!IPYIOliiHX nepawH H BTOPoH y..:KaaHTW. Pac4eT nonpaaot( 
Ha KOHe4HWH TeJleCH~H yron AeTeKTOPOB npOBOAHTCR no MeTOAYo 113110-
llleHHOMy B pa6oTaX /?,B/, AJlR CJ1eAYIOiqHX THnOB AeTeKTOpoa: -

i6 

'-·r-----------------------------------------------------------~~ .. ------~~ 

(\ 
l'f 
'} 

); 
;1 
:I 

1. Ge(Li) 
2. Ge(Li) 
3. Ge(Li) 
4. Ge(Li), 
5. Ge(Li), 
6. Nal (Tl). 

/KOBKCHaJlbHbiH e ABYMR OTKp~TbiMH KOHUBMH/, 
/KOaKCHaJlbH~H C OAHHM OTKp~T~M KOHl.lOM/, 
/nnocKo-napannenbHbiH/, 

Ka>KAOMY THny AeTeKTopoe np~esoeH ycnoeH~A KOA /HOMep/. KOAbl 
4,5 sapeaepBHpOBaHbl AJlfl APYrHX THnOB Ge(Li)-AeTeKTOpOB. nHHeA­
Hble Koact>¢ll1l.lHeHTbl nornollleHHfl y -HaJly4eHHR e Oe, nplo1BeAeHHble e pa-
6oTe181. HHTepnOJll1pyiOTCfl B ABOHHOM JlOrapH¢JMH4eCKOM MSCWTS6e B 
HHTepeane 3Heprl1H OT 30 AO 1500 K3B. nHHeHH~e K03¢l¢JHUHeHTbl no­
rilOIJleHHR Ailfl Na! B3RT~ H3 pa6oTbl/9/. HHTerpHpoeaHHe npH pac4e­
Tax nonpaeoK npOH3BOAHTCR no MeTOAY fayeca. 

KapTbl, BBOAHMble noAnporpaMMOH FCN: 
a/ QUDIM 

.,.-;-cnHH ypoBHR, Ailfl KoToporo Ha6niOAaeM B03MYlii6HHe, I S,lO 
/F10.3/. 

2. IDCOD, Q21NP, Q41NP - yenosH~H KOA AeTeKTopa, perHCTpH­
PYIOUlero nepB~H Y-KBBHT,H eoOTBCTCTBYIOliiHC 3HB46HHR nonpaDOK Ha 
TeJleCHbiH yrOJl (~0), CCJlH OHH He 6YAYT Bbi4HeJlRTbefl. 

3. EGAMM- 3HeprHfl raMMa-KeaHTa e K3B /F10.3/ .. 
4. DISTA - paccTOflHHe OT HCT04HHKa AO noeepxHOCTH KPHCTanna 

AeTeKTOpa B CM /Fl0.3/. 
5. RINTR, REXTR, DETLN, SMALD - paaMepw AeTe~Topa D CM 

/4F10.3/. 
nyHKTbl 2+5 nOBTOpf!IOTCR AJlR AeTeKTOpa, perHCTpHpy~ero BTOpOH 

Y -KBaHT. 
6. VALUE, ERROR, ANPOl, ANAZl, ANP02, ANAZ2 - 4HC110 coenaAe­

HHH, HX CTaTHCTH4CCKaR OWH6Ka, OOJlRpHWH 1-1 a3HMYTSJlbH~H yrnw nep­
BOro H BToporo AeTeKTOpOB /6 10.3/. 

nyHKT 6 OOBTOpReTCR AO TeX nop, OOKa He 6yAeT BBCACHO 3Ha4e­
HHe VALUE~ 0. ,llonycKaeTeR BBOA He 6onee 4eM 20 aKcnepHMeHTanb­
HWX 3H846HHH. 

7. 1-NDEP, ESTMA - HOMep napaMeTpa, HMeiOUlero oueHK.Y, noA Ko­
TopwM OH npoXOAHT s KapTe napaMeTpoo /110, F10.3/; nyHKT 7 noe­
TOpReTcR AO Tex nop, noKa He 6yAeT sseAeHo 3HB4eHHB INDEP~,O. 

ECJlH 411CJ10 napaMeTpOB, HMeiOliiHX Ol.leHKH, He pBBHO 0, TO BBOAHTCR 
8. COVAR /1 ,Y/- MaTPHLla OWH60K napaMeTpoo /7F10.3/. 

6/ QUDIP 
BaoA KapT FCN - KaK 8 nporpaMMe QUDIM aa HCKJ1104eHHeM n.6, 

rAe B80AHTCR: VALUE, ERROR, THETA /THETA - yron Me*AY ocRMH Ae­
TeKTopoa, perHCTPHPY~HX 1 H 2 H311,Y4eHHe 8 rpaAyCaX /JF 10.3//. 

,, 8/ HAGNI 
B'lloA Kap'T FCN ·Ta'KOH >Ke, KaK a n'porpaMMe 

na s•OARTCR 4Hcna co8naAeHHH AJlR OAHoro, a 
Ha'npa811eHHR nOnRpH3yiOIIte'ro 'MarHHTHOt"O nonR. 

QUO I P, TOJlbKO cHa·"'a.­
noToM 'AJUI 8Toporo 

I 
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npH BbiBOA8 HH~OpMal.IHH, nony4eHHO~ C nOMO~b~ nporpaMM QUDIP, 
MAGN~, Hcnohbay~ e~aos CALL FCN, MOmHo nony4HTb rpa~HKH yrno­
eo~ KOppen~4HH C HaHeCeHH~MH 3KCnepHM8HTanbHWMH T04KaMH. 

HHme npHB8A8H CnHCOK H noKa3aHO Ha3Ha48HH8 OCHOBHblX HCnOnb­
ayeMWX ~YHK4HA H noAnporpaMM: 
1. TAUGE - ~YHK4H~,. Bbi4Hcmm~a~ 3Ha4eHH~ nHHe~Horo Koa~~Hl.IHeH­

Ta norno~eHH~ y -11any4eHH~ s Ge. 
2. TAUNA - ~YHK4H~, BW4Hcn~~~a~ aHa4eHHR ni1HeAHoro Koa¢~H4HeH­

Ta norno~eHHR y -Hany4eHHH s Nai. 
3. JORDK - noAnporpaMMa, Bbi4HCnR~~aR t<OMnOHeHTbl J k nonpasoK 

Ha KOHe4Hbl~ TeneCHbl~ yro~ AeTeKTOpa Q k = Jk/ J O , 
4. QUADR - 3Ha4eHHR ~YHK4HH yrnoso~ KOppenR411H H ee npOH3BOAH~X 

no napaMeTpaM s nporpaMMe QUDIM. 
5. QUADP - 3Ha4eHHR ¢YHK4HH yrnOBO~ KOppenR4HH H ee npOH3BOAH~X 

no napaMeTpaM e nporpaMMe QUDIP. 
6. MAGNO - aHa4eHHR ¢YHK4HH yrnoeo~ KoppenR4HH 1-1 ee npoHaBOAH~x 

no napaMeTpaM e nporpaMMe MAGNI. 
7. ALONS - ncy~nporpaMMa, Bbi4HC!1R~~al'l aHa4eHHR Koa()l¢H4HeHTOB 

f k Nk , 
1 2 

8. ANDSQR - noAnporpaMMa, Bbi4Hcmm~a~ AOnonHHTe!lbHW~ 4neH I 14/ 
K CyMMe KBaApaTOB H npOH3BOAHWe OT Hero no nap~MeT­
paM. 

9. SBIGC - noAnporpaMMa, BW4HC!lR~~aR aHa4eHHR Koa~~H4HeHTOB 
k1 k 2 

SN 1N2 no ~opMynaM /8/ 1-1 /9/ A!lR I ~ 10. 

10. SKNLO - noAnporpaMMa, Bbi4HC!lR~~aR aHa4eHHR t<oa()l¢H4HeHTOB skn 
no ~opMyne I 11 I A11R I ~ 10. 

11 . 1CH I QM - ~YHK4HR, Bbi4HC!lR~~aR aHa4eHHR eenH4HHbl I 16/ 1-1 ee 
npoHaBOAHble no napaMeTpaM A!lR nporpaMMbl QUO I M. 

1~. CHIQP - ~YHK4HR, BW4HCnR~~aR 3Ha4eHHR eenH4HH~ /16/ 1-1 ee 
npoH3BOAHble no napaMeTpaM A!lR nporpaMMbl QUO I P. 

13. CHIMA - ¢YHK4HR, Bbi4Hcmm~aR senH4HHbl I 16/ 1-1 ee npoHaBOAHble 
no napaMeTpaM A!lR nporpaMMbl MAGN I . 

KapTbl, BXOA~~He s 6noK AaHHbiX nporpaMMbl MINIUT: 
1. KapTa-aaronosoK /KoMMeHTapH~/. 

2. KapTW napaMeTpOB /no OAHO~ KapTe Ha KamA~A napaMeTp/. 
3. KapTa-npHaHaK KOH4a KapT napaMeTpos. 
4. KapT~, BBOAHM~e nporpaMMO~ FCN /ecnH TaKoe~e HMe~TCR/. 
5. KoMaHAHble KapTbl /nocneAHRR Kapya-·npHaHaK KOH4a 6noKa AaHHbiX/. 

6. 3AKJ1101.,1EHHE 

nporpaMM~ A!lR o6pa6oTKH HBYK AOCTaT04HO YHHBepcanbHbl. 0HH MO­
ryT pa6oTaTb KaK e AHanorosoM /coKpa~eHH~~ eapHaHT Ha EC-1010/, 
TaK ~ a asToMaTH48CKOM /CDC-6500/ pemHMe. Onpo6osaH~ Ha yecTo­
BbiX H 3KCnepHMeHTa!lbHblX AaHH~X. Ko3$l>H411.8H,T~ snkJk2 )'! skn. e~-
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4HC!1ReMble COOTB8TCTBeHHO no ¢opMy!laM /8-9/ H /11/, COBnaAa~T 
CO 3Ha48HHRMH, llpHBeAeHH~MH B ~a6oTe/ 6 1,c T04HOCTb~ JQ-5. 

PeaynbTaT~ H3MepeHH~ HBYK 1 2Sm s o6paa4ax Gd 1-1 GdF3 o6-
pa6oTaH~ c llOMO~b~ nporpaMM QUDIP H QUDIM. nony48HHWe 3Ha4eHHR 
r3n 3,25/24/. ~ 021 B/M 2 H 9' 5/7 /· :1021 B/M2 HaXOARTCR B xo'poweM 
cor JlaCHI1 c AaHHbiMI-1 pa6oT /10/11/111; 3' 43/14/. 1021 B/M 2 H 
9,97/7/· .lo21 B/M 2 COOTBeTCTBeHHO. nporpaMMa MAGNI HCnOJlb30BaJlaCb 
npH o6pa6oTKe VIBYK 162Sm a Co/12/ HaPRAY c APYri1MI1 MeToAaMH o6-
pa6oTKH. PeaynbTaTbl cosnaga~T MemAY co6oA. 
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6pyAaHHH 8.6. H AP· 
nporpaMMW oGpa60TKH HHTerpanbHWX 803My~eHHWX 
yrno8wx YY-KoppenR4HH 

10-82-641 

npH8eAeHW OCH08HWe pac4eTHWe ¢opMynw H OnHCaHW nporpaMMW Anft u6pa60TKH 
HHTerpanbHWX yrn08WX raMMa-raMMa-KOppenft4HH, 803My~eHH~X CTaTH4eCKHM K8aA­
pynonbH~M 83aHMOAeHCT8HeM 8 aKCHanbHO-CHMMeTpH4H~X MOHO- H nonHKPHCTannax, 
a TaK*e MarHHTH~M 83aHMOAeHCT8HeM 8 ~eppoMarHHTH~x o6pa34ax. Pac4eT nonpa­
BOK Ha ~OHe4H~e TeneCH~e yrn~ n~o~OAHTCft Anft Ge(Li)- H NaJ(Tl) -AeTeKTOp08 
c npH8ne4eHHeM o6wuHo npHMeHReMwx K03~~H4HeHT08 nHHeHHoro norn~eHHft raMMa­
H3ny4eHHft. nporpaMM~ HanHCaH~ Ha ft3~Ke ¢opTpaH-IV. npH8eAeHO HeCKOnbKO npH­
Mep08 HC~Onb308aHHft nporpaMM Anft o6pa6oTKH yrno8~X Koppenft4HH, 803My~eHH~x 
C8epXTOHKHM 83aHMOAeHCT8HeM. 

Pa6oTa B~nonHeHa 8 na6oparopHH ftAepH~X npo6neM OH~H. 

C~eHHe 06~eAHHeHHOrO MHCTHTyTa RAePH~X MCCneA08~MH . Ay6Ha 198 

Brudanln V.B. et al. 
Programs for Treatment of Integral Perturbed Angular 
Gamma-Gamma Correlations 

10-82-641 

The basic calculation formulas and description of the program for 
fragment angular correction perturbed by static quadrupole interaction in 
axially symmetrical mono- and polycrystals, and by magnetic Interaction in 
ferromagnetic samples are given. Calculation correction of finite solid 
angle 1!> made for Oe(Lt)and NaJ(Tl)-detectors with application of COillllOn I i­
near absorber coefficient of y-radiatlon. Programs are written in fortran-IV 
language. The description of the application of the program for treat-
ment of angular correlations perturbed by hyperflne Interaction and some 
examples are presented. 

The Investigation has been ·performed at the Laboratory of Nuclear 
Problems, JINR. 

COillllUnlcatlon of the Joint Institute for Nuclear Research. Dubna 1982 

nepe80A O.C.BHHOrpaAOBOH. 
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