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BBE,1lEfIHE 

" KOHeqHOM nern.ro 60nblllHHCTBa HAepHO-CneKTpOCKOnHqeCKHX pa60T
I 

HBnHeTCH nonyxeaae CXeMbI pacnana TOrO HnH aaoro pa,u.HOHYKnHAa. 
Ilocrpoeaae cxer-rsr pacrrana rpeõyer õonsurax sarpar BpeMeHH, npa 3TOM,. 
npennaraesrsrà BapH8.HT cxesrsr YPOBHeM noaepaero HYKJIHAa ne nauiea 
cy6'beKTHBH3Ma, BHOCHMoro accnenoaarenera. HcnOnb30BaHHe 3BM 3Ha
lIHTenbHO pacurapaer B03MO)l(HOCTH nna "onp060BaHHH" paanasnsrx Ba
pHaHTOB cxer-i YPOBHeM HYKJIH,Ua H CYII.J;eCTBeHHO YCKopHeT necs rrpouecc 
COCTanneHHH CXeMbI. 

B HaCTOR:II.J;eH paõore MH nOCTpoeHIDI cxesr pacrrana rrpennaraerca 
Ha60p rrporpasoa, B KOTOpbIX Hcrronh3YIOTCH axcneparaeuransasre pesyns
TaTbI, nonysaevnae npa HCCneAOBaHHlI cnexrpoa y-nyqeM, 3neKTpOHOB 
BHYTpeHHeM KOHBepClIH (3BK) li AHePePepeHQHanhHO-HHTerpanhHbIx 
COBna,u.eHHH, H3MepHeMbIX na aHTHKOMrrTOHOBCKOM cnexrpowerpe/ 11• \ 

Ha noxoacer-r npaauane nocrpoenaan CHCTeMa nporpaMM, Hcnonh3YIOII.J;aH 
,'o pesyJIbTaTbI H3MepeHHM yy -COBrra,u.eHHM, onacaaa B paõore/ 2/. 

,I, 

Ilpn nocrpoeaaa cxeMbI pacnana c nOMOII.J;hlO npennaraeraoã CHCTeMbI 
~ 

rrpennorraraerca, qTO He06xOAHMaH HHePopMaIJ;HH 06 OCHOBe cxesna pacrta
na nonyseaa B H3MepeHHHX yy- H ey-coarraneaaã. Ilocrpoenae CXeMbIfac .. 
rrana lia OCHOBe 3THX H3MepeHHM OrrHCaHO, aanparaep, B paõorax/ .4/. 
Oõsnrao 3I<cnepHMeHThI no YY- H ey-connaneuasn« AaiOT HHePopMaQHIO 
o pa3MelQeHHH JlHlllh OTHOCHTeJlhHO neõonsuroro xacrra AOCTaTOqHO HHTeH
CHBHbIX nepeXOAOB. 'C03AaHHbIH na OCHOBe 3THX peayrisraroa rrepasrâ 
BapHaHT cxerasr yconepureacrayerca c "CnOJIb30BaHHeM uaumx nporpar-tra. 

Cosnaansre nporpar-rwrsr pa60TaIOT B HHTepaKTHBHOM pe)l(HMe H MorYT 
acnonssoaarscn KaK He3aBHCHMO npyr OT npyra, TaK H B onpeAeJIeHHOH 
nOCJle,[(OBaTenbHOCTH:. CBR3H, YCTaHOBJIeHHbIe Me)l()J.y HHMH, cxevra
THqeCKH noxaaanst na pHC.1. B peayrrsrare pa60TbI nporpaMMbI 
MULTIPOLARITA YCTaHaBnHBaIOTCH MYJlbTHnOJIbHOCTH y-nepexonoa H me; 
rrOJIHbIe HHTeHCHBHOCTH. Cxesra pacnana CTpOHTCR aa OCHOBe õarranca 
::meprHH c nOMOlUblO nporpaMM LFVEL, MYDLO H PIPKA. Ilporpasoaa 
SPIN npOBOAHT onpeneneaae crnoroa H xeraocreã B036Y)I(AeHHbIX ypOBHeM 
H KOHTpOJIHPYeT BbInOnHeHHe 3aKOHOB coxpaaeaaa MOMeHTa KOJIHqeCTBll 
.II.BH)I(eHHH H tleTHOCTH. .ll.aHHbIe, nonyueaasre 1'13 H3MepeHHM HHTeHCHBHO
CTeH AHePq:.epeHl..umITbHO-HHTerpanbHbIX COBlla.u.eHHM, HCnOJIb3YlOTCH npo
rpaMMaMH ABEEL, CUDEK H 8HODA. Ilporparasta REPRO BbIqHCJIHeT 
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OTHOCHTeJIbHbIe 3HaqeHIDI npnaenenasrx BepOHTHOCTeH y-nepexonoa.
~@~OÕ;.~.rumeHH;:n{ ~~CTHtYT R,IJ,epHblX Hcc.ne.no~8HHii :AyQHa."'1986. 

~ Iõ, r Ilporpararaa SCHEM n03BOJIReT c rroraonn.ro rparporrocrpoarena napa
COBaTb OKOHqaTeJIbHhI:H HITH pa6~qHI1 BapHaHT cxer-rsr pacna,u.~. 
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PHC.l. CBR3h Me*AY npOrpaMMn.MH, HU3DaHHR 

KOTOpbIX AaHbI B npawroyr-orrsmncax. Ha60pbI 

AaHHhIX YKa3aHbI BHYTPH xpyroa, 

Bce rrporpaMMbl aanacaasr na aasnce 
FORTRAN-IV H anarrrapoaansr na 3BM 

HP-1000. 

HI-DKe npHBo,nHTCH rcparrcoe OrrHCaHHe 

OT,neJlbHbIX rrporpar-twr. 'OPH 3TOM HaMH 

HCnOJlb3YIOTCH TaKHe 0603HatIeHHH ePH3H

tIeCKHX aenanaa: E 'y H I y - 3~eprHH 
H OTHOCHTeJlbHaR HHTeHCHBHOCTb raMMa

nepexona; I K - OTHOCHTeJlbHaH HHT{m

,. - - - ~ ~~ CHBHOCTb K-KoHBepcHoHHoH JlHHHH; X ~ 

U K03ePePHUI'IeHT, cBH3hIBalOI.IJ;HH III rcarrsr 
SCHEM HHTeHcHBHocTeH raMMa-JlYtIeH H KOHBep

CHOHHblX 3J1eKTpOHOB; ATI - MYJlbTH

nOJlbHOCTb ràMMa-nepexo,na; a axcn (All) H a ~op (All) - 3KCrrepHMeH

TaJIbHblH H TeOpeTHtIeCKHH Ko:fu>ePHUHeHTbl KOHBepCHH na K-060JlOtIKe 

zum nepexona MYJlbTHnOJlbHOCTH ATI; a n - nomn.rá K03eP<PHUHeHT KOH

BepCHH; ti - napawterp CMeIllHBaHHH MYJlbTHnOJlbHOCTeH M1 H E2; 

In - normaa HHTeHCHBHOCTb nepexona; E n - 3HeprHH n -1'0 ypOBHH; 

B(n) - õananc nonasrx HHTeHcHBHocTeH raMMa-nepexO,lJ;OB AJlH n -1'0 

ypOBHH; i ,.f - HOMep HatIaJIbHOrO H KOHetIHOrO ypOBHH, f = 1 ,lVIH OCHOB

noro ypOBHH; J i - erma í -ro ypOBHH; "i - tIeTHOCTb i ·1'0 ypOBHH; 

I 9Kc n	 "u

yy'"	 - 3KcrrepHMeHTaJIbHOe 3HatIeHHe OTHOCHTeJlbHOH HHTeHCHBHOCTH 

,lJ;BOHHbl:C ,nH(pePepeHUHaJIbHO-HHTer~aJIbHbIX COBrra,rJ;eHHH~ I.;~O~y""" - 13b1

lII1CJleHHble 3HatIeHHH OTHOCHTeJIbHOH HHTeHCHBHOCTH TpOHHblX ,nHePePepeH

UHaJIbHO-HHTerpaJIbHblX COBna,neHHH; 8 ( ... ) - cpenaaa KBa,lJ;paTHtIeCKaR 

norpeumocrs c.PH3HtIeCKOH BeJlHtIHHbl, YKa3aHHOH B cK06Kax. 

OTIMCAHME TIPOrPAMM 

1. Ilporpaxoaa MULTIPOLARITA paccuarsraaer KÓ3ePePHUHeHTbl 

BHYTpeHHefi KOHBepcHH (KBK) .y -nepexonon 11 HX rrOJlHYIO HHTeHCHB

HOCTb. TIpH 3TOM HCnOJlb3YIOTCH pesynsrarsr TeOpeTHtIeCKHX paCtIeTOB 

KBK/5,61 H sanamn.re MYJlbTHnOJlbHOCTH zina onaoro HJlH HeCKOJlbKHX 

v-nepexonon. BeJlHtIHHbl log(~ ~eop (An)) B 3aBHCHMOCTH OT iogE.y HH

TepnOJl»PYIOTCH sepes 6J1H)KaHlllHe TpH TOtIKH C rrOMOI.IJ;blO nOJlHHOMa BTO

POH CTeneHH. B 3TOM cnysae 01llH6Ka BeJlHtIHHbl a ~op (All), BHOCHMaH 

HHTeprrOJlHUHeH, ne npeBOCXO,lJ;HT 2%/71. K03ePePHUHeHT CBH3H e,lJ;HHHU 

HHTeHCHBHOCTeH y -JlYtIeH H 3BK - X BbltIHCJlHeTCH no ,lJ;aHHblM WIH ae

CKOJlbKHX ÍIepeXO,lJ;OB C H3BeCTHOH (3a,naHHOH) MYJlbTHnOlIbHOCTblO 

III 
I (') 

y J reop (-"TI ')X j --- a K 1l,J, 
I K (j) 

8 (I.y(j» 2 8 (1 K (j) 
s(X .) = X [(----) + (-----) 

J j I.y(j) IK (j) 

TIoCJle,lJ;HHH tIJIeH B COOTHOlll~HHH (2) 

All = E1, E2, Ml , (1) 

2	 s(a ~eop (ATI, j» 2 1/2 2 
+	 (----------)] . ( ) 

a k-eop (AO,j) 

corJlacHo / 71 õeper-r paBHblM 0,022 . 
3KCnepl1MeHTaJIbHble 3HatIeHHH KBK ,lJ;JlH OCTaJIbHblXY -nepexonoa 

Onpe,lJ;eJIRIOTCH no cooraouienaro 

I K(i)3Kcn 
a 

K 
(i) = X--  (3) 

I.y(i) 

rne X - cpenaee aaaeuremroe 3HatIeHHe K03cPqmUHeHToB X j • 

OpH onpenenenaa MYJlbTHnOJlbHOCTeH npI1HI1MaeTCH, tITO nepexon 

liMeer MYJlbTHnOJlbHOCTb All , eCJlH ,lJ;JlH cooTBeTcTBYlOlUl1X KBK BbIIIOJl

HHeTCH nepaseacrao 

excn	 ro (sKcn ('» reop (ATI ') axcn I') ( axcn (í) (4)a I - S a I < a , I < a K xl + 8 a K 1 .K K - K 

ECJlI1 COOTHOllleHHe (4) BblIIOJlHHeTCH rrpa a ~eop ,lJ;JlH ,lJ;BYX paanasaerx 

MYJlbTl1nOJlbHOCTeii, TO MYJlbTHnOJlbHOCTb nepexona ortpezterrena HeO,lJ;HO"· 

3HatIHO, 11 npa nOCTpOeHl111 cxevrst pacnana cnenyer onpoõoaars 06e B03

MO)KHble MYJlbTl1nOJlbHOCTI1. MYJlbTHnOJlbHOCTb nepexona cxaraerca neorr

peneneanoü, eCJlH COOTHOllleHl1e (4) BblIIOJlHHeTCH npn a ~eop WIH rpex 

pa3J1HtIHbIX MYJlbTHnOJlbHOCTeii (E1, E2, M1). B rtpouecce pa60TbI nepa

BeHCTBQ. (4) npOBepHeTCH raiose C I1CnOJlb30BaHI1eM nayxxparaoü 01ll116

KI1 28 (a ~Kcn (i» . B 3TOM crrynae Ha60p B03MO)KHbIX MYJlbTl1nOJlbHO

creü paccvrarpnaaeraor-o y -nepexona MO)KeT YBeJll1tII1TbCH, rorrra ,lJ;06aBI1B

111l1eCR MYJlbTl1nOJlbHOCTH npn BbIBO,lJ;e na nenars CTaBl1M B CK06KI1 H CqH~ 

raesr I1X aJIbTepHaTI1BHLIMH. 

MO)KeT CJlYtII1TbCH, tITO HepaBeHCTBO (4) ne Y,lJ;OBJleTBOpReT HI1 O,lJ;HOMY 

3HatIeHI11O a ~eop (An,i), Torna MYJlbTHnOJIbHOCTb nepexona YCTaHaBJlH

BaeTCH no MHHI1MYMY pa3HOCTH 

min la ~Kcn (i) - a ~eop (Al), i) I .	 (5) 

ECJIli pa3HOCTh la~Kcn(l) - a ~eop (1\11, i) I MI1HI1MaJIbHa ,lJ,JlH 

a ~op (M2), TO ue HCKJIlOtIaeTCR 11 CMeCb MYJlbTHnOJlbHOCTeH EO+M1 + E2. 

Ecrra )Ke BbInOJlHHIOTCH HepaBeHCTBa 

a~(cn(i) + 8(a~KCn (i») 2: a ~eop(E2, i) , 

(6) 
a~~cn (i) + S (a ~Kcn (i) ~ a ~eop (M1, i) 

3 
2 
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TO orrpenenasr napar-rerp CMeCH ti i MynbTHnonbHOcTeií E1 H M1 H ero 

01llH6KY: 

a~oP(M1 ,i) _ a~cn (i) 
s (a~Kcn (i~~ •• (7,8)

ti i = -	 , 
p s(ti i) = a r eop (M! ,i) _ a~eo~E2,i)a~OP(Ml ,i) - a;eo (E2,i) 

K 

nOnHaJI HHTeHCHBHOCTb H ee 01llH6Ka nna y -nepexonon BhIqHCnlllOTCH no 

COOTHOllleHHlIM 

a reop (All , i) 
I n (i) = I (i) + XI K(i) _n , (9) 

y a ~eop (An,i) 

2 a Te 9P (An,i)2 2 Y! 
sei (i» = Usei (i»] + (--~ ) [!K(i)(8(x)f +X

2
(s(I i i» ) 2] 1 . 

n y a ~eop (i\:n,i) (10) 

Ilonnsre HHTeHCHBHOCTH H HX 0lllH6KH ,D;nll nepexonon C aeonpenerrea
HOH HJIH HeO,n;H03HatIHO onpenerrenaoã MynbTHnonbHOCTblO BbIqHCnlllOTClI 

no COOTHOllleHHlIM 

a T~OP (M1 ,1) + a ~f)OP (El, i) 
I (i) = I (i) [1 + -----------], (11) 

n y	 2 

s(Iy(i) 2 I.y(i) 2 aTneo
p

(M1, i) - a~eop(El, i) 2 ~ (12)
 
seI (i» =1 (i)[(---) +(----) (-'--- )] 

n n I,y(i) I n (i) 2
 

2. Ilporpaxrsra LEVEL onpenenaer 3HeprHH B036Y)l(,lJ;eHHhIX COCTOll

HHH ayxnana, acnorrssya rrpa 3TOM 3HaqeHHH 3HeprHH paasreuteaasrx 
Me)K.n;y HHMH y -nepexonon, H YCTaHéUmHBaeT õanaac HHTeHCHBHOCTeH 

nna Ka)KJ];OrO ypOBH.H, paccraarpaaaewroro na .n;aHHOM srarre nOCTpoeHHlI 

cxevrsr pacnana. 
3HeprHH YPoBHeH BhIqHCnlllOTClI no MeTO.n;y HaHMeHbIIIHX KBa.n;~aToB 

C HcnOnb30BaHHeM MaTpHqHOrO <pOpMaJIH3Ma (CM., aanparaep,' ,9/), 
cornacao KOTOPOMY 

E = AE + e ,	 (13)
Y 

rne E,y' E H e - crorrõnsr 3HeprHH n nepexonoa, m-1 YPOBHeH H crry
qaHHhIX 01lIH60I<: cooraercrneaao, A - KOHCTPYKUHOHHaJI MaTpHua 

pasraepor-r n x (m - 1), KOTÓpaJI oTpIDI<aeT KapTHHY p3$MemeHHH 3THX 

n nepexonos Me)K,ll;Y m-1 ypOBHlIMH. Ecna k -H nepexon aner C i -ro ypoa
HlI na ..i' -H ypoaeas (j > 1), TO 3neMeHTbI MaTpHUbI A k ,i _ 1 = 1, 
A k ,J -1 =-1, a ace ocransnsre 3neMeHThI k -H CTpOKll paaasr HynIO. 

B crrysae, KOr,IJ;a k -H nepexon aner G i -ro ypOBHlI na OCHOBHoe COCTOll

nae, TO e,IJ;HHCTBeHHhIM HeHyneBhIM 3neMeHTOM k -H CTpOKH annaerca 
A k, i _ 1 =: 1. Torna asrnonaaerca COOTHOIlleHHe 

4 

E = (A'WA)-l AWE,y ,	 (14) 

rne A' - MaTpHua, TpaHCnOHHpOBaHHa.H no oraoureamo K A, a W - MaT

PHUa BecOB 

1	 ,n;nll i # j. (15)Wli =	 ---- Wlj = O 
[s (E y(i» ] 2 

Torna 

(16)[ s(E (i	 + 1))] 2 = D(E) li ' 

r.n;e 

V' WV . V = E y _ AE • D(E) = x 2 (A'WA)-l x 2 ----,	 (17) 
n - m 

Ilocrre onpenenenaa 3HeprHH YPOBHeH H' HX 01llH60K npOH3Bo.n;HTCH BhI

qHCJIeHHe pa3HOCTH saepraã y(n )J.JIH acex YPOBHeH, 01llH60K 3THX BeJIl1

qHH i1 ynopanoueaae i1X no Mepe B03paCTaHHH. Ilpa 3TOM otuufixa pa3HO

CTH saepraâ YPoBHeM i H j paCCqHThIBaeTCH no rpopsryne 

[ s(E (i + 1) - E (j + 1))] 2 =: D(E) ii + D(E) jj - 2D(E) ij .n;JIR j > 1, 

HJII1 

[ s (E (i + 1) - E (1») ] 2 = D(E) 11 .lJ.JIR j = 1 . 

3aTeM .n,JIR acex YPoBHei1 BbIQHCJIHeTCR õanairc lllneHCJ1BHOCTeH H ero 
01llH6Ka 

(18)B(i) =	 l In (j) - L I rr (k) , 

rne In (j) - nOJIHaR I-U-ITenCi1BHOCTb rrepexonoa , YXOARIlI,I1X C i -ro 
ypOBHR, 11 Jn (k) - rrormaa i1HTeHCHBHOCTb nepexonoa, rrpI1Xo,lJ.HIlI,HX na 
i -11 ypoaeus. 

3. Ilpor-par-nvra MYDLO paar-reuiaer B cxer-re pacnana y-nepeXO,D.bI, 

xoropare euie ire 6bIDH E3 nee arcmoxensr. Ilpn 3TOM zma rcaxcncr'c y-ne
pexona Bbl6HpaeTcH pasaocrs 3HeprHH YPoBHeH Y (j), BeJIHqHHa KOTO

pOH Hffi160JIee 6JIH3Ka J<: sxepraa .n;aHHOrO nepexona E (i), H 3aTeM BbIy 
lJHCJ1HeTCH BeJIHlJHHa 

. Ey(i) - Y (j) 
L (1) = ------------  (19) 

{[8(E y (i») ] 2 +[s(Y(j»)]21~ 

H aaanoravnsre B~Jillq:m-tbI LU(i) H LD (i) }J.JI.R cocennax pasaocreã 

5 



-----

--- ----
Y(j -I- 1) 11 Y(j - 1). HanOMHI1M, lJTO aenasausr Y (j) paccurrrsmaror. 
CR nporpaxrr-roã LEVEL 11 tITO Y(j - 1) < Y (j) < Y (j + 1) MR JI1060
ro j. 

Ilpezcne tIeM naxars pa3MeI.I.J;eHl1e 'y -nepexonon B cxer-re pacnana, 
OHI1 (YCJIOBHO) pa3,n:eJIRIOTCR na nars CJIe,n:YIOI.I.J;l1x rpyrm: 

1) Paavreuteansra nepexozn.r. LLJIR HI1X BhInOJIHRIOTCR YCJIOBI1R: 

L(i) < a, LU(i) > b 11 LD(i) > b , 

2) Beporrrno paar-remeansre rrepexozrsr. LLJIR 3TI1X nepexorron cnpa

Be,n:JII1BhIHepaBeHcTBa 

b > L(i) > a , LU(i) > b 11 LD(i) > b. 

3) Heo,n:H03HalJHO pa3MemeHHhle rtepexom.r. 31'0 Te nepexorrsr, ,n:JIR 

KOTOphIX L(i) < a, HO OHH ne BOlliJIH B nepBYIO rpynny. 

4) Bepoarno Heo,n:H03HatIHO paar-reutennsre nepexonsr, LLnR HI1X 

b > L(i) > a, HO OHH ne BKJIlOtIeHhI BO BTOpylO rpynny. 

5) Hepaasteutenat.re nepexonsi - 31'0 Te, ,n:JIH KOTOphIX L(i) > b . 
BeJIl1tIl1HhI' a 11 b BhI611parOTCR 06hltIHO pasHhIMH 1 H 3 COOTBeTCT

BeHHO I1JII1 a= 211 b =3. 

Ilocne roro KaK YCTéUIOBJIeHO, K KaKoH rpynne OTHOCIofTCR Ka~hIH 
113 nepexonon, BhInOJIHReTCH noosepenaoe BKJIlOlJeHHe y -nepexonon H3 

rpyrm 1,2, 3 lf 4 B cxexry pacnana H npOBepReTCR õananc HHTeHCHBHOCTeH. 

ECJII1 paavrerueaae xarcoro-nafio nepexona npanonar K aapyureanro õanan
ca, r.e. eCJIH nOJIYlJaeM 

B(i) -I- 28 (B (i) ) < O , (20) 

TO 31'01' nepexon BKJIlOlJaeTCH B rpyrmy aepaar-renteaasrx rtepexonon. 

4. Ilporpaxoaa PIPKA na OCHOBe cpaBHeHHH pa3HOCTeH 3HeprHH 

.aepaar-remeaasrx nepexonoa H' pa3HOCTeH 3HeprHH H3BeCTHhlx YPOBHeH 

BBO,n:HT	 B cxevry pacnana noasre ypOBHH.
 

ECJII1
 

I IEy(K) - E,y(L) I - IE (01) - E(n) I I 
(21)1[;CE-y (K»] 2 + [ 8 (E~(L) )]2-~T 8 (E-(~)r2-+ [8(E(~»]2rr- < a 

TO B cnHCOK B03MO)f(HhIX YPOBHeH BKJIlOlJalOTCR naa ypOBHR j H r (CM. 

pnc.Z) , ,ll;,JIR aaepr-aü KOTOpbIX AOJInmbI BhInOJIHRTbCH ycnOBI1R: E (j) < Q, 

a E(j') > O, rne Q - anepraa pacnana r-tarepaacrcor-o anpa. Maccan 
HaimeHHhlx TaKI1M 06pa30M B03MO)f(HbIX YPoBHeH ynopano-nraaerca no 

aospacranmo I1X 3Heprl1H. Ilocrre 3TOH npouezrypsr ):(JIR cocennax YPoBHeH 

11' I 

j=t=--m L m-
K n~n	 

r=tI=

PHc.2. B03MO:>fCHble paaraeureaaa ypoaneã, asrrercaiourae H3 õanaaca :meprHH. 

rrponepaerca nepaaeacrao: 

IE(j) -E(f+l)! 
--------- < a.. (22) 

l[ 8 (E (j» ]2 + [s (E (j + 1 )) ] 2} ~ 

B CJIYtIae asmormenaa aroro HepaBeHCTBa ypOBHI1 j 11 j + 1 npl1HI1

MaIOTCR aa ornra yponens , onpenenaerca ero anepraa 11 rrp0I13Bo,n:I1TCR 

cpasaeaae ee c aaepraeã CJIe,n:YIOI.I.J;erO (j + 2) -ro ypOBHR. ECJII1 ripa 3TOM 

BbmOJIHReTCH YCJIOBHe (22), TO rrpoH3Bo,n:I1TCR. 06õe,n:l1HeHl1e 11 3THX ,n:BYX 

YPoBHeH c nocne,n:YIOI.I.J;I1M onpe,n:eJIeHl1eM' 3Heprl1H nOJIYlJeHHOrO ypOBHR, 

11 onncaanaa npouenypa nOBTopReTcR no 'rex nop, noxa BbmOJIHReTCR ae
paBeHCTBO (22). Ecrnr ae BbmOJIHReTCR YCJIOBl1e (22), nporparar-ra rrepe
XO,n:I1T K CJIe,n:YIOI.l.UiM ,n:BYM ypOBHRM, li BCR npouezrypa nOBTopR'eTCR no 
rex nop, norca ne 6y,n:YT npoaepeasr ace ypOBHI1 MaCCI1Ba. B pe3YJIbTaTe 

nOJIYlJaeM HOBbIH (MeHbwHH) MaCCl1B B03MO)f(HbIX YPoBHeH, KOTOpbIH, on
narco , MO)f(eT BKJIlOtlaTb CJIYlJaHHhle ypOBHH. 

,ll11R npanaroro aapaaara cxer-rsr pacnazra c tlI1C'110M N yxce nnenen
HhlX YP08HeH O)f(HJl.aeMOe tlHCJIO CJIYlJaHHbIX YPoBHeH, I1Mel-Oll-UiX K cBR3eH 

1 ü 
c 3THMH yp08HRMH, cornacHo/ / BbllJHCJIReTCR no cPopMYJIe 

P(K)	 = O(K) Q P(E_l: ) 
K = 2.3 ..... B ,	 (23)

W ' 

rne O(K) - MaTeMaTlilJecKoe Q)KHJl.aJH1e K cnYlJaHHhIX CI3R3eH: 

e -NW 
n(K) = (NW)K (24~ 

K! 

;3,necb W - ycpennennaa no acer-r aepaswememu.n-r nepexonar-r nepoar

HOCTh Toro, tJTO pa3HOCTH 3HeprHH ypOBHeH cnyxaâuo connanaior c anep

rl1eH l:'aMMa-nepexo,n:a B npenerrax 0IlIH6KH, YMHO)f(eHl-iOH J-Ia rrapar-rerp a: 

W = a P(E ) I[ s (E)]2 + t ~ (E--)1 2 I%	 (25)
y	 ~ 

III 
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I:\
t 

rne [s (E)]2 H [s (E y)] 2 - ycpe.n;HeHHhle KBa.n;paThI 0lllH60K 3HeprHH 

ypOBHeH H nepexonos COOTBeTCTBeHHO. P(E..) 03HalJaeT ycpenaennyro 

nJlOTHOCTb nepaaxreuteaasrx nepexonos 

n
P(E y) = (26) 

E y (n) .; E y(1) 

rne n - lJHCJlO aepaaraeutennsrx rrepexonon. 

Hcnonsayevrsre nsnue <POPMYJlhI cnpasennaasr ,lUIH õorrsurax 

N H MaJIhIX W. KaK npaaano, 3TO YCJlOBHe BhlnOJlIDIeTCH ]J;JIH N ~ 10 
H 06hIlJ~hIX 3HaqeHm1: 0lllH60K s (E y(j» 3HeprHHY -nepexonoa, nOJlY

lJaeMhIX B H3MepeHIDIx raMMa-JlYlJeH nOJlynpoBo.n;HHKOBhIM nerercroposr. 

K03<P<PHUHeHT a 06h1lJHO npHHHMaeTcH paBHhIM 2. 

5. I1porpaMMa SPIN rrponepaer, BblnOJlHHeTCH JlH 3aKOH coxpaae

HIDi MOMeHTa KOJlHlJeCTBa ABH:iKeHHH 

(27)IJ 1 - J t I ~ A ~ J i + J r 

H 3aKOH COXpaHeHHH lJeTHOCTH 

17(i) 17(f) (-1) A ]J;JIR 3J1eKTpHlJeCKHX nepexonoa (28a) 

í7(i) 17(f) (-1) A- 1 ,lUIH MarHHTHhIX rrepexonon (286) 

)])IR npaaaroro pasraemeaaa y -nepeXO)J;OB B cxesre pacnana, 
IIporpaMMa SPIN HCnOJlb3yeTcH TaK)J(e MH orrpeneneaaa cnana 

H lJeTHOCTH YPOBHeH no MYJlbTHnOJlbHOCTH nepexoztoa, CBH3aHHhIX c YPOB

HHMH, H~1elOIUHMHonpeneneansre CllHHhI H lJeTHOCTH. 

6. I1porpaMMhI ABEEL H CUDEK BhIlJHCnHlOT oraocarensnsre 
HHTeHCHBHOCTH .n;BOHHhIX H TpOHHblX .n;H<p<pepeH~HanbHO-HHTerpanbHhIX 

COBna,n;eHHH y -rrepexonoa, xoropsre paswrentensr B cxevre pacnana. Ilon
poõaoe onacanae BhllJHCJleHHH na OCHOBe 3a.n;alIHOH cxesrsr pacnana naerca 
B/1 1 / . . 

7. Flporpaxrr-ra SRODA CpaBHHBaeT pacc-nrramrsre no cxer-re pacna

na OTHOCHTeJlbHhle HHTeHCHBHOCTH .n;BOHHhIX H rpoáasrx .n;H<p<pepeHQHaJIb

HO-HHTerpanbHhIX COBna,n;eHHH c COOTBeTCTBYlOruHMH 3KCnepHMeHTaJIbHhI
MH BeJIHlJHHaMH. ,1J,nH aceã cxesrsr H OT.n;eJlbHO ztna KIDK,qoro ypOBHH 

paCClJHThIBalOTCH 3HalJeHHH 

1 n [1~C,n (i) _ IT::P (1)] 2 
X 

2 
2 

- ~ ---- (29) 
D 1 == 1 [ s (I~H~:n (1) ] 2 + [s (I T80,P (i»] 2 

yy yy 9KC}1 • 
rne n - lJHCJlO nepexonoa, Y KOTOphIX H3BeCTHbI I yy (1). B cnyxae 
pacxera x~ .n;JlH OT.n;eJlbHhIX YP9BHeH HMelOTCH B BH.nY TOJlbKO nepexonsr, 

8 

CBH3aHHhle c .n;aHHhlM ypOBHeM. AHanorHlJHO BhllJHCJlHlOTCR: x~ .!UUI TPOH

HhlX COBna.n;eHHH. 

8. Ilporpasnaa REPRO paccsarsmaer no npaaeneaasn-r HH)J(e <pop

MynaM BeJIHlJHHhI B(ATI) H s(B(All)) zina paaereutenastx B cxer-ie pac

nana rrepexonoa c H3BecrnOH MYJlbTHnOJlbHOCTblO: 

P! k(All) y
B(All) =--- (30)

K E 2A+ 1 
Y -
s(Py ) 2 (2A + l)s(E y) 2 III 

s (B (All) B(An) {(---) + [ , ] J (31)
P Ey y1·'. 3.n;eCh P = K I y(I, In) -1 (CYMMHpOBaHHe npOBo.n;HTCH no nepexonara, 

pa3pR:)J(afuruHM paccraarpaaaesrsrâ YPOBeHb), K - K03<P<PHQHeHT, npaao

,ll.HI1.UIH uncany OTHOCHTeJlbHhIX MHTeHCHBHOCTeH K a6COJIlOTHOH uncane 

HHTeHCHBHOCTeH lJHCJla pacnaaon B cexyany, E y - 3HeprHH nepexona 

B M3B. BeJIHlJHHhI k (All) ,lUIH paamcmsrx MYJlbTHnOnbHocTeH HMelOT erre
.u;YIOI.I.U1e 3HalJeHIDI: k(El) ::' 6,288.10 -4, k(Ml) == 5,687.10 -2, k(E2) = 
= 8,161. 10 2• ' 

B cnyxae, xorrta ,IJ;JlH y -nepexona onpezteneaa CMeCb MYJlbTHnOJIbHO

creã M1 +E2 c napasrerposr CMeCH ~ .nporpaxoaa paccsarsmaer BenHlJHHhI 

P 
B(M1) == k(M1) --L (1 - ~) , (32) 

E3 
y 

B(E2) == k(E2) ~ tio (33)
Ey 

H COOTBeTCTBYlOIlUIe 0IllH6KH. 

ECJlHH3BeCTHhI apesreaa :i!<:H3HH paCCMaTpHBaeMhIX YPOBHeH, TO na 

OCHOBe nonyseaasrx BeJlHqHH B(All) 'MO)J(HO nOJlYlJHTb 3HalJeHIDI npase

.u;eHHhIX BepOHTHOCTeH nepexonoa: 

~ ~ B(El)a6c B(El) / r [e 2,«PM2] (34) 
\ 
" 

I B(E2) aüc = B( E2) / T [e2 «PM4] (35) 

li 
B(M1) e6c == B(M1) / T [Il~ ], (36) 

J
 rne r - cpennee BpeMH JKH3HH YPOBHH B naxocexynnax, a ILO - anep


HhIH MarHeTOH. 

Ecna xce cpeznree BpeMR )KH3HH HeH3BeCTHO, TO HMeeT CMbICJI npo

,Ir BOAHTb cpaaaeaae Bem1lffiH 'B(Afl) TOJlbKO,nnH nepexonoa, pa3pIDKaIO~HX 

H O,ll;HH H TOT:lRe ypoaens. PaCCqHTbIBaIOTGR: BeJlHlJHHbl 

I
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(37)B (Aro DTH = B(All, i) / B(All, i') M8KC ' 

rne B{All, i') M8KC - MaKCHMaJIbHOe aaaxeaae cpena BeJIHqHH B(All, i ) 
,nJIH nepexonos, paspaacarourax naHHhU1 r~oBeHh. EOJIee nOJIHOe OnHCaHHe 
pacsera BeJIHqHH B(AID MO)I(HO HaHTHB 2/. 

9. Ilporpasrvra SCHEM naer B03MOiKHOCTb 6hICTpO nOJIyqHTb PHCY
HOK cxeMhI pacnana na rpa<ponocTpOHTeJle. MaKCHMaJIbHhIe pasr-repsr 
pHcYHKa 380x250 MM, MaKCHMaJIbHOe qHCJIO YPoBHeH cxeMhl 50, MaKCH
MaJIbHOe qHCJIO nepexonon, pa3Me~eHHhlx na pacynxe, 90 npn BhICoTe 
6YKB 2 MM. BhICOTY 6YKB MOiKHO' npOH3BOJlbHO yaenauaaart-, pa3YMeeTCH, 
npa 3TOM YMeHblllaeTCH MaKCI1MaJIbllOe ql1CJlO nepeXO,nOB,KOTOphIe MOrYT 
6hITb paavreureasr na pI1CYHKe. HMeeTCH B03MOiKHOCTb nonysars na PHCYH
rce npOH3BOJIbHOe (seenaewroe) pacnonoacenae YPOBHeM. B cnyxae 60JIblllO
ro tlHCJla rtepexonon CXeMY pacnana MO/I010 pa3611Tb na OT,neJIbHhIe <ppar
MeHThI. BpeMH nOJlyqeHIDI pHCYHKa COCTaBJlHeT OKOJIO 20 MHHYT. 

HHCTPYKUHH no Hcnonh30BAHHlO nrorrAMM 

Ilpeacne qeM npncryrmrs 1< paõore no nOCTpoeHlUO cxeMhI pacnana 
pa.nHOHYKJIH,na c noraoutsto npannoacenaoro naõopa nporpasoa, neoõxozra

MO HMeTh CJIe,nYIO~e ,naHHhIe: 
1) 3KcrrepHMeHTaJIbHhte 3HaqeHW! 3HeprHH y -nepexozroa, OTHOCH-

TeJlbHhIX IDneHcHBHocTeM y -rryxeâ H 3BK, conpOBOiK,lI,alOlUHX pacrran 
MaTepHHCKoro H,npa. 

. 2) BeJlHqHHhI reoperasecxax KBK ,nJlH paaasix MYJIbTHnOJIbHOCTeH 

B 3aBHCHMOCTH OT E y . 
3) THn MYJlhTHnOJlhHOCTH AJ111 onaoro HJlH HeCKOJlbKHX y-nepexo

,nOB. 
4) 3KcnepHMeHTaJIbHhIe 3HaqeHlliI OTHOCHTeJlbHhIX HHTeHcHBHocTeH 

,nH<p<pepeHUHaJIbHo-HHTerpanhHhIx co Bna.n.eHHH. 
5) HaqanbHhlH sapaaar cxesisr pacnana, KOTOphlH aronoxaer He-

CKOJlbKO onopHhIX ypoaneá. 
Haxarrsnsrâ BapHaHT cxeMbI pacnana HCCJlenOBaTeJIb COCTaBJlHeT 

06hItIHO aa oCHOBe panee H3BeCTHblX peayrn.raroa yy - H ey-connaneaaá, 
npn 3TOM HCnOJlb3yJOTCH raxxce peayrn.rarut, nonyxaewn-te npa H3yqeHHH 

H,nepHhIX peaKUHH. 
\ Ilpa nOCTpoeHHH cxer-tst pacnana nepnoã HCnOJlb3yeTcH nporparar-ta 

MULTIPOLARITA. YTOtIHeHHhIe, saepraa YPOBHeH H 6aJIaHC HlITeHCl1BHO
CTeH nna nepaoro napnatrra cxer-tsr YPOBHeH nonvsaiorca c nOMOlUblO 
nporpaMMhl LEVEL. Ilocne aroro cnenyer npHMeHHTb nporpar-iray )l.JlH 
onpenenenaa B03MOiKHoro aaõopa 3HaqeHHH cnHHOB H qeTHOCTeH B036Y)l(
neansrx COCTOHHHM. B cnysae, rcorna HMelOTCH peayrrsrart.r H3MepeHHii. 
,nH<p<pepeHUHaJIbHO-HHTerpaJIbHhIX COBnaneHHH, ,nJIH nepaor'o napaaara 
cxevrst pacnana npHMeHHlOTCH nporpaMMhI ABEEL, CUDEK H SHODA. 

f' 
I 

I ,-

Hepaasieuteaasre nepexozrsr IlbITaeMCH noraecrars B cxesry pacnana na OC
HOBe 3HepreTHqeCKOrO õanaaca c nOMO~blO nporpaMMhI MYDLO. Ilocne 
aroro rtporpastxra SPIN MCKJIIOqaeT H3 cnacxa BHOBb aneneaasrx nepexo
,nOB Te,. xoropsre ne y,nOBJIeTBOpHIOT 3aKOHaM COXpaHeHIDI MOMeHTa KO
JlHqeCTBa .n.~MiKeHIDI H qeTHOCTH, li" no OCTaBlllHMCH BHOBb pa3Me~eHHhIM 

nepexonasr YTOqHHIOTCH cnaasr H qeTHOCTH YPOBHeM. TaKHM 06pa30M, 
YTOllHeHHaR cxexta pacnana HCnOJIb3yeTcR ,nJlH BhIqHCJIeHIDI OTHOCMTeJIbHhIX 
HHTeHCHBHOCTeH ,nM<p<pepeHUHaJIbHo-HHTerpaJIbHbIX COBnaneHHH (nporpaxr
MhI ABEEL H CUDEL), H npOBo,nHTCH rroaropaoe CpaBHeHHe HX c axcne
pHMeHTaJIbHhlMH 3HaqeHMJIMH no nporparavre SHODA. no c~aBHeHmo 

c x2 ,nJIR nepaoro aapaaara cxer-rsr pacnazra HOBoe snasenae X ,nOJIiKHO 
6b1Tb MeHbllle. OKa3h1BaeTCH, qTO nepexonsr, xoropsre na OCHOBe aaeprera
xeçxoro õanaaca MOiKHO pa3MeCTHTb B ,nBYX MecTax cxesrsr pacnana, 
nOCJIe aHaJIH3a .n.H<p<pepeHUHaJIbHO-HHTerpaJIbHhIX COBna,ueHHH pa3Me~aIOT
CR B 60JlblllHHCTBe cnyxaea 0,nH03HaqHo. nOCJIe nonropaoro YTOqHeHIDI 
3Hepr11H YPOBHeH nporpaxsr-roã LEVEL np9H3Bo,nHTCH nOMCK HOBhIX 
YPOBHeH na OCHOBe Hepa3Me~eHHhIX nepexonoa (nporpar-rsra PIPKA). 
B03MOiI\HhIe KaH,nMaThI B HOBhIe ypOBHH M nepexonsr, rcoropsre c HHMH 
CBR3aHhI, aHaJIH3MPyroTCR c noraouisro nporpaMM 'SPIN, ABEEL, CUDEK 
H SHODA crrocoôor-r, OnHCaHHhIM asnue. Ha KOHeqHOM srane BhIqHCJlRIOT
CH 3HeprHM ypOBHeH. H 6aJIaHC MHTeHCMBHOCTeM rrporpaxoaoã .LEVEL. 

Ilporpavn-rsr BhI3hIBaIOTCH c TepMMHaJIa KOMaH,nOH RU, "Ha3BaHMe 
nporpaso-n.r", P1, P2, P3, P4, P5. 3necb P1 - HOMep repraanana, P2 
HOMep nesaraoro YCTpOMCTBa H P3, P4, P5 - aostepa, xoropsre nparracansr 
CHCTeMOM BhIqHCJIHTeJIbHOH MalllMHhI cPaHJlaM BXO.n.HhIX ,naHHhIX HJlM <paM
JIaM pe3YJIhTaTOB (CM. Ta6JlHUY). BpeMR pacsera K3.iK,lJ;OH nporpaMMhI 
COCTaBJlHeT OKOJIO 5 MHHYT (nna 130 paaraeuiennsrx H 40 Hepa3Me~eHHhIX 

nepexozioa H 40 YPOBHeM), ,nJIH nporpaMM LEVEL, MYDLO, PIPKA 
H ABEEL 3TO BpeMR B03paCTaeT no Mepe YCJIOlKHeHHR cxeMhI pacnana. 

\1 SHüDA 
SCHEM 

.+ - BXO~~h!e ,n:ElHHhle; 

Ha3BaHHe nporp~MMhl 

MULTIPOLARITA 
LEVEL 
SPIN 
MYDLO 
PIPKA 
REPRO 
ABEEL 
CUDEK 

Ta6JlHIU 

P3 P4 P5 

• 
-rn 
.j.D4 
.09 
4oD5 
4oD5 
.D9 
... 04 
.D7 
4oD8 
.Dl0 

.j.D2 
tD5 
+D4 
,J.D4 
... D6 
.D4' 

t08 
...D3 
.D11 

tD4 
tD9 

'fD6 

tD7 

t - pe3ynbTElTbl • 
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<I>afuIhl .u,aHHhIX MorYT oonepacars MaKCI1MaJIbHO 300 nepexonon 
li 50 YPoBHeü. 3HaqeHIDl 3Heprl111 B3HThl B" xanoanexrpoaaonsrax- <I>afuIhI 

aanncsraaarrca cne.u,YIOIJ-UiM 06pa30M: 
Dl. Taõnana TeOpeTl1qeCKI1X 3HaqeHI1Ü K03epqmUl1eHToB BHYTpeH-

HeM rconsepcaa nna K, LI, L2, L3, M 11 N+ 0+ ... 060nOqeK: 
nepaaa crpoxa: aToMHblH HOMep Z. 
3aTeM zina KIDK,lI,OH: 060nOQKI1 no 6 CTpOK: 

I, P (I) 

E (P (1)E y(1), Ey(2), y 

a reop (E1, 1), a reop (E1, 2), a T60p (E1, P(I) 

a reop (E2,1), a r eop (E2,2) , .•• a r eop (E2, P{I» 

a T80p (Ml, 1), a T80p (Ml, 2), ••• a reop (M1, P(I» 

a reop (M2, 1), a reop (M2, 2) , ••• a r eop (M2, P(I» 

rne 1 ;::: 1,2, ,6 cooTBeTCTBeHHO nna 060nOQeK K, LI, L2, L3, M 
li N + O + P (I) - tmcno Ta6ynl1poBaHHblx 3HaqeHI1H a r eop (An,i ) J 

.u,nR KIDK.llOH: MynbTI1IIOnbHOCTI1. 

D2. 3Heprl1H li OTHoCHTenbHbIe liHTeHCHBHOCTI1 y-nepexo.u,oB li HH

TeHCHBHOCTH 3BK.
 
Ilepsaa crpoxa: K - QliCnO nepexonos c li3BecTHOH MynbTl1nOnbHOcTblO,
 

nocrrenyiourae CTpOKH: 

E ' 8 (E ), I y' 8 (ly)' I K ' 8(1 K)' L.y y 

llaHHble nna nepexonos c naaecraoã MynbTlinonbHocTblO 3a,lI,aIOTCH B nep
BblX K CTpOKax J" L = 1 .u,nR: El- li L = ~ .nnR: E2~nepexo.u,oB. B cnyxae 
HeH3BeCTHhlX 3HaQeHliH I K ~BO.llR:TCH rorn.ico I y li S (ly ) . 

D3. Taõnaua OTHOCliTenbHbIX I1HTeHCI1BHOCTeH .u,BOHHhIX li TpOHHhIX 
.nmp<l>epeHUHanbHo-I1HTerpanbHblx cOBrianemrn y -nepexortoa 

1
9 Kc n S (I 9Kcn) I 9KC," '" S (l9K;",J'.E ,

y yy" yy' , yy Y yy Y 

, D4. Taõnaua 

E , 8 (E ) ' An(l), AIl(2), I y' 8(1y), 1" ' a(ln)' i, f 
y y 

<l>aiín pesyrn-raroa nporpar-rvrst MULTIPOLARITA, rne nna paaraenteaasrx 
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nepexonon noõaaneasr (pe.u,aKTHpOBaHHeM ana acnosrorarerrsaoã npo
rpaMMoif) HOMepa ypoaneã, Me)K,IJ;Y KOTOpblMI1 nepexon paasreuten, HO
Mep OCHOBHoro COCTORHIDl 0603HaQeH I. 

D5. Pesyrrsrarsr nporpaMMhl LEVEL, rcoropsre conepscar I1HepopMa
UI1IO 06 3HeprHHX ypoaaeã, HX ouiaõrcax H õanaace I1HTeHCHBHocTe:íi, 
a TaIOKe MaCCRB pa3HOCTeM 3HeprHH ypOBHeH. 

D6. Pesynsrarsr nporpar-n-tsr MYDLO 

Ey , s (E ,y), In' s (1n ) • 

Ilocnenoaarensao aanncaasr rpyrmsr 1), 5), 2), 3), 4) (CM. onacaaae 
nporpaMMbl MYDLO). Ornensasre rpyrmsr paanenensr CTpOKOÜ-1. 

D7. Ilposreacyrosasrã pesyrrsrar pacsera I1HTeHCI1BHOCTeH coanane
HHH, Bhl.u,aaaeMblM rrporpasrvroã ABEEL. 

D8. Peaynsrar nporpaMMbI CUDEK 

. Teop Teop reop
E , s (E ), 1, f, I , , a (1 , ), I , " , s (I Te~p" ). 

y y yy 'yy yyy yy'y 

D9. cI>aMn xapaKTepHCTHK y~oBHeü 

k, E (k) , s(E (k», J(k, 1), 11(k, 1), J(k, ~) , 11(k,2) , 

k - HOMep ypOBHH, J (k, 1) - CIrnH k-ro ypOBH.H (B cnyxae HeI13BeCT
noro crraaa j (k, 1) = 100» ). 11 (k, 1) - QeTHOCTb k-ro ypOBHR (+1 
HnR -1 ztna neH3BecTHoH QeTHOCTH O). J(k, 2), 11 (k, 2) - BTOpaR B03
MO)J(HOCTb .n;nH 3HaqeHHH CITI1Ha 11 qeTHOCTH a-ro ypOBHH. B cnysae nony
uensrx cnaaoa BBO]J.RTCH RX ynaoeansre 3HaQeHHR H B nepsoã CTpOKe 
ij:>aifna CTOI1T 2. 

Ilpa C03.llaHHH cflaüna acnonssyerca pesyrrsrar nporpaMMbl LEVEL, 
K 3HaQeHHHM 3HeprHH ypoaaeã c 0lllH6KaMH n06aBJUIIOTCH 3HaqeHHH 
J(k, f) H "(k, f). 

DI0. lIJafuI naansrx 06 ypOBHHX p;nH nporpasrr-rsr SCHEM: 

t ,E (k) J 1T %l, log ft, lP (k) . 

FORMAT (FGl, 4A2, 6A2, 14) 
IP (k) - rrOnOJKeH:He ypOBHH na pHcYHKe (100 oS IP (i) S 2100); ecrra 

O, nonoacenae ypOBHH onpenenaerca no 3HaQeHIDO ero aaepran. 
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D11. <l>afuI .n;aHHbIX o nepexonax .n;JlH nporpaen-rsr SCHEM: 

i. f, .E y • I y 

FORMAT (212, 8A2) 

i, f - HOMepa ypoaaeã, Me)K,D;Y KOTOpbIMH paasremea nepexon. 
Bo acex cPaMJlax .n;aHHbIX, xpovre D10 H D11, MO)KHO HCnOJlh30BaTh 

fieCcPOpMaTHbU1 BBO.n; .n;aHHbIX. Ilocrrenann CTpOKa BCeX cPaHJIOB -1. 

ABTOpbI õnaronapar M.H.I~Y3HeuoBY aa nenasre COBeTbI 11 nOMO~h 

npn HallHCaHHH CTaThH. 

JlHTEPATYPA 

1. An.aM H. H Ap. Flpaxnanaaa RnepHUJI cnercrpocrconaa, 1982, 11, c.26.
 
,2. rOpo>KaHI<HH B.M. H Ap. OHRH, P10·R5-217, ny6Ha, 1985.
 
3.	 Hons Z. NucUnstr.Meth., 1979, vo1.161, p.299. 
4.	 ERnI<o A.A. H Ap. Ilpmcranaaa nnepnaa cneJ<:TpOCI<onHR ..1982, 11, c.110. 
5.	 Rossel F. et al. Atomic Data and Nucl. Data Tables, 1978, vo1.21, p.290. 
6.	 EaHA H.M. H Ap. Ta6nHl.\bl I<03lPlPHUHeHTOB BHYTpeHHeH I<OHBepCHH raMMa-nyqeH 

na K, L H M 060nOQKax. Jll1JI <1>, Jl., 1978. J '" " 

7.	 Adam J., Dragoun O., Honusek M. Preprlnt UJF, 2978.F, Rez, 1973. 
8.	 XYACOH B. CTaTHCmI<8 nnn cl>H3HJ<:OD. "MHp", M., 1970. 
9.	 rOHYCCI< M. 0l1JI11, 11-11723, .uy6Hu, 1978. 

10.	 ,U>KenenOB E.C. Meronsi paapaêorrca CnO>KHbIX cxer-r pacnana. "HaYKa", Jl., 1974. 
11.	 An.aM H. H Ap. Ilparcnanaan nnepaan cnetcrpocxonaa, 1982, 11, c.34. 
12.	 Alder K., Steffen R.M. In: Thc Elcctromagnetic Interactions in Nuclear Spectro

scopy. (Ed. by W.D.Humilton). North-Holland Publ., Amsterdam, 1975, p.39. 

PYKonHCh nocrynana B H3.n;aTeJlhCKHH ornen 
20 HIOHH 1986 rona. 
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B~ 

ilZ-8t~568 

il9-82-664 

il3.4-BZ-70 4 

A11-83-511 

il7-83-644 

il2.13-83-689 

A13-84-63 

ilZ-84-366 

Jt1.Z-84-599 

\ J117-84-850 

A10.11-8~-àI8 

Jt4-8S-.851 

Jt11-85-791 

/'l13-85-793 

HET R~ np06EnOB B BAlliEA EHSRHOTEKE? 

Mo~eTe nonyqHTb na nOQTe nepeQHc~eHH~e HH~e KHH~H. 

ecnH OHH H~ 6~nH 3aKa3aH~ paHee. 

TpYA~ COBe~aHHA no HccneAODaHH"~ B 05naCTH 
penRTHB~CTCKOH RAepHOH ~H3HKH. Jty5Ha. 1982. 

TpYA~ COBe~aHHR no KonneKTHOH~M MeTO,QaM
 
YCKopeH~A. Jty5Ha. 1982.
 

TpY,QbI IV lIelK,QYliapoAHoH WKonbl no HCHTPOHHOH
 
~~3HKe. Jty5Ha. 1982.
 

TpYA~ çOBe~aHHA no CHCTeMaM H MeTOAaM
 
aHanHTH4eCKHX B~4HcneHHH Ha 30M H ~X npHMeHeH~Q
 

B TeopeTH4eCKOH ~H3HKe. Jty5HB. 198z~
 

Tpy,Q~ HelKAYHapoAHo~ WKon~-CCM~Hapa no ~H3~Ke
 

TRlKenblX ~OHOB. AnYWTa. 1983.
 

TpYA~ pa504ero COBe~aHHn no npoGncMaM ~3nY4eHHA
 

H AeTeKTHpOBaHHA rpaBHTa~HOHHblX oonH. ·Jty5Ha. 1983.
 

TpYAbI XI HelK,QYHapo,QHoro CHMn03~YMa no 
"AepHOH 3neKTpOHHKe. 6paTHcnnoo. 
4exocnoBaKHA. 1983. 

TpYA~ 7 HelKAYHapoAHoro CODe~a"~n no npo6neMaM 
KBaHTOBOH TeopHH nonR. AnYWT8. 1984. 

TpYA~ VII HelK,QYHapOAHoro CCMHH8pa no np05neMaM
 
~H3HKH BblCOKHX 3HcpruLl. ily5Ha. 1984.
 

TpYA~ WHelKAYHapoAHoro CHMn03~YMa no H35paHHblM
 
np05neMaM CTaTHCTH4CCKOH McxaHHK~. ny5Ha.1984.
 
/2 TOMa/
 

TpYAbI V MClKRYHnpoAHoro COOC~QHHn no npo

6neMaM.MaTcMaTH4oc~oroMOncnHpooaHHn. npo

rpaHMHpooat1HIO H "I[)TCMOTI1140CIH1M MeToRIaM pewe

HHA ~\.13H4eCI<H)( 3llAn4. JlyGIIB t 198)
 

TpYllbl IX OCOCOIO:1HOrO COOCUIOl1\.in no YCI(OpHTCnnM
 
3.1Pl1IlCCIfHbIX 4.'CTIo1Ll. /tyClHO. 198'4 12 TOMal
 

TpYf\bJ Ha>~f\YI1üPORliO~ WKonbl 110 CTPYI(Type
 
RAPO, AnywTD. 1985.
 

Tpyf\b1 HCllCllYl1"poAHoro coucuauan no tlH;lnHTH4eCK\.1M
 
ObI4I1Cf1CIIIM1M f1il 3BH ~ ~x npHMCIWHl110 B TCopCTH4e

CKO~ ~H3HKC. Ay6Ha,1985.
 

TpYAbl xn HCfl(AYHap0.QHoro C\.1MIl03HYMa no flACpHOH
 
:ll1CKTpOIlI1t<e. /'ly6H[I 19B5.
 

1 p. 75 K. 

3 p. 3D K. 

5 p. 00 K. 

2 p. 50 K. 

6 p , 55 K. 

2 p. 00 K. 

lt p. 50 K. 

4 p , 30 K. 

5 P. 50 K. 

7 P. 75 K. 

3 p , 50 K. 

13	 p.SO K. 

3 p , 75 K. 

4 p , 

4 p. 80 K. 

3aKa3b1 u a }'nOM~HYThle KItHrJf MorYT 6blTh. ua np a nn e asr no anp ecy e 
101000 ~'ocKBa. Fn a nno v-r ar-rr , n/R 19 

H Klli\ 05be.nHueH HD .•tilcTHTyta sr.r:tepHblx Hci:nen08aHJ.I~arra-r e m.c OTlleJ1 r o 



TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB~E~HHEHHOrO HHCTHTYTA. ~EPHYX 

HCCnE~OBAHHA 

· H~meKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR ~H3HKa ewcoKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprH~ 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

]. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

1 0. AeToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHR TBePAWX Ten H *HAKOCTe~ 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~H~ 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe peaynbTaToe H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHH~ 

B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa w 

MaM 11. H AP· P6-86-394 
CncTeMa nporpaMM .rum nocrpoeHWI cxeM pacnaAa PaAHOHYKJJHAOB 

· ,Una nocTpoeHHJI cxeM pacna,lla aToMHhiX HAep npe,zmaraeTCJI aa6op 
nporpaMM, a KoTopLIX ucnonh3YJOTCJI 3KcnepnMeHTanhHLie peaynhTaTLI, 
nonyqaeMLie npu uccneAoBaHHH cneKTpoa y -nyqeif, 3neKTpoaoa BHYTpeH
aeii KOHBepCHH H AH<I><I>epeHQHMhHQ-HHTerpanbHbiX COBlla,l\eHHH, H3Me· 
pHeMbiX Ha aHTHKOMllTOHOBCKOM cneKTpOMeTpe. 

Pa6oTa BbiDOnHeHa B na6opaTOpHH H,l\epHbiX npo6neM OH.HH. 

CoofimeHKe · 06J.emmeHHOfO HHCTHT)'TI ~mepHhiX HCCne.O.OBaHHii • .llyi5Ha 1986 

llepeao.a. O.C.BnaorpaAoaoii 

Adam I. et al. P6-86-394 
A Set of Programs for Constructing Radionuclide Decay Schemes 

A set of programs is proposed for constructing decay schemes of atomic 
nuclei. These programs use experimental results obtained at the investiga
tion of spectra of y -mys, internal conversion electrons and differential
integral coincidences measured on the anticompton spectrometer. 

The investigation has been performed at the Labomtory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nllclear Research. Dubna 1986 


