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BaH CbiH '-laH H np. 10 . 10340 

DporpaMMa nn11 Bbi'iHCileHHR nHijlljlepeHUHallbHOro ce'ieHHSI, 

UOilS!pH38UHH H aepOSITHOCTit CUHH-IjlllHU8 npH HeynpyrOM 

pacceHHHH s npH61lH*eHHH D~BA H peaoHaHcHoR TeOpHH 

DporpaMM8 U03B011SieT Bbl'iHC/lSITb Ha 36M THna M-20 Ce'ieHHe Hey

npyroro pacceSIHHSI 'i8CTHU CO CUHHOM 1/2 H8 'ieTHQ-'ieTHbiX S!Ap8X C B036y*

AeHHeM nepsoro COCTOHHHSI ~+, a T8K*e nOilS!pH38UH~ H BepOS!THOCTb CUHH

IjlnHna 3THX qacTHU. B nporpaMMe y'iHTbiBaeTCSI npSIMOR npouecc aaaHMo

neRcTBHSI B npH61lH*eHHH D~BA, pe30H8HCHbiR npouecc H HHTepljlepeHUHSI 

Me*AY HHMH. 

Pa6oTa BbinOilHeHa s lla6oparopHH HeRTpOHHOR ljlH3HKH OH.RH. 

Coo6meHMe 06beAMHeHHoro MHCTMTyTa BAepHNX MccneAoBaHM~ 
,ll,y6Ha 1976 

0 1976 06 .. ec)uNeNNWU UNc•u•y• Jfc)epHWX UCCJiec)oeaHUiiJly6Ha 

I .. 

Beeoeuue 

B p.a,l.l,e nocne,l.J,HHX JKcnepHMenTanLHLIX pa6oT uJyqa

eTC.II BOllpOC CflHH-~nHna npH B3aHMO,l.J,eHCTBHH 'laCTHU Ma

nLIX JHeprHH C aTOMHLIMH .ll,l.l,paMH. 

KaK H3BeCTHO, TeopeTH'lecKoe paccMoTpeuue cnuu-~nu

na OCHOBaHO Ha OO,l.l,XO,l.J,e K JTOMY npoueccy KaK K npg

MOMy/1/ /'ITO cnpaBe,l.J,nHBO B o6naCTH 3HeprHH BLillle 

10-15 M:JB/ nu6o KaK K pe3ouaucnoMy 121 /npH MeHLlllHX 

JHepru.ax/. 

O,l.J,HaKo o'leBH,l.J,Ho, 'ITO cymecTayeT o6nacTL JueprHu, 

r,l.J,e BKna,l.J,hl 060HX npouecCOB COH3MepHMLI. C JTOH TO'IKH 

3peHHB )KenaTenLHO HMeTL B03MO)KHOCTL llpOBO,l.l,HTL pac

'ICTLI BepO.IITHOCTH CflHH-~nHna C yqeTOM HHTep~epeHUHOH

HLIX J~CKTOB Me)K,l.J,y np.IIMLIM H pe30HaHCHLIM B3aHMO,l.J,eH

CTBHeM. 

TeopH.II peJouaucuLix npoueccoa B npHMeneHHH K pac

'leTaM npoueCCOB, CBJI3aHHLIX C KOHKpeTHLIMH COCTO.IIHH.II

MH .ll,l.l,ep, BeCLMa CnO)I(Ha, T .K. Tpe6yeT pellleHH.II 3a,l.J,a'IH 

,l.J,eTanLHOro OOHCaHH.II llpHpO,l.l,LI CBOHCTB .ll,l.l,pa H npouecca. 

flOJTOMY HMeeT CMLICn pa3BHTL ynpomeHHLIH OO,l.l,XO,l.J,, B 

KOTOpOM llp.IIMOe B3aHMO,l.J,eHCTBHe Y'lHTLIBaeTC.II B npH-

6nH)KeHHH DWBA, a pe3ouaucuoe - ~euoMeuonorH'leCKH, qe

pe3 napaMeTpH3aUHIO nono)KeHH.II H lllHpHH pe3onauca /~op
Myna fipeuTa-BHruepa/. 

,[J.auua.a pa6oTa noca.ameua onucaHHIO nporpaMMLI SFDR, 
HaOHCaHHOH B KO,l.J,aX 38M THna M- 20 H npe,l.l,Ha3Ha'leHHOH 

,l.J,n.a BLI'lHcneHH.II ,l.l,H~epenuHanLuoro ce'leHH.II ueynpyroro 

pacce.IIHH.II 'laCTHU CO COHHOM 1/2 Ha 'leTHO-'leTHLIX, cna6o

,l.J,e~OpMHpOBaHHLIX .ll,l.l,pax c Bo36y)K,l.J,eHHeM nepaoro co-
+ 

CTO.IIHH.II 2 , a TaK)Ke OOn.llpH3aUHH H BepO.IITHOCTH CflHH-

~nHna 3THX 'laCTHU np.IIMLIM o6pa30M <DWBA) H 'lepe3 pe

Jonauc /~opMyna fipeuTa- BHruepa/. 
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AMnAumyoa Heynpyzozo pacce.RHU.R 
e npu6AUJICeHuu DWBA 

AMnnHTy.LJ;a pacceJJHH.JI a rrpu6nH)I(eHHH DWBA Mo)l(eT 6LITh 
3aiiHCaHa B BH.!l;e /3/: 

D mmhma fL Y2 fmrn rn 
FJ J =-~2 'L Aesj (2j+U (JAjMAM -M !J M >(:3 . b ~ 

AB Zi7~fSj B A B R SJ 

r.LJ;e fl = M.H Mq /(M .H +M q) - rrpuae.LJ;eHHaR Macca; J A - CIIHH 

R.!l;pa MHWeHH BO BXO.!l;HOM KaHane; J8 - CIIHH R.LJ;pa 

MHWCHH B BhiXO.!l;HOM KaHane; Aesj • CIICKTpOCKOIIH'ICCKHH 
fmm bm 

MHO)I(HTenL; B Sj a - IIpHBC.!l;CHHaR aMIInHTy.LJ;a; S -

rrepe.LJ;al_{HhiH R.LJ;py CIIHHOBOH MOMCHT /S=Sa -S b ' r.LJ;e 

8 a H 8 b • CIIHHhl HaneTaiO~CH H BhineTaiO~eH 'laCTHU C 

IIpOCKUHRMH m a H m b COOTBCTCTBCHHO/; £ • rrepe.LJ;aHHhiH 

R.LJ;py Op6HTanhHhiH MOMCHT C IIpOCKUHCH m. 

B cnyqae 'ICTHO • 'ICTHoro R.!l;pa MHWCHH J A= 0 H 

D mmbm D mm bm " Pmrn hrn. 
F a=F a=-.J:'LJA (:3 a 

JB ~ OJB 2i7i es H PSJH SJH 

... Y:! 
r.LJ;e J 8 = (2J B + 1) • 

B HaweM cnyqae S a=S h = 1/2. Ilo3TOMY .LJ;nR S B03-

MO)I(HLI .LJ;Ba 3Ha'leHH.H: 0 H 1. EcnH rrpe.LJ;nono)I(HTL, 'ITO 

HyKnOH·HyKnOHHLie CHnLI He 3aBHC.HT OT CIIHHOB, TO B03-

MO)I(HO TOnLKO 8=0. B 3TOM cnyqae e = J 8 . ,ll;n.H 6onb

WHHCTBa 'ICTHO"'ICTHLIX .H.!l;ep IIepaoe B036y)I(,!J;CHHOe CO· 

CTO.HHHC HMCCT CIIHH, paBHhiH 2, II03TOMY .LJ;n.H aMIInHTY.LJ;hl 

IIpH J
8

= 2 HMCCM 

D mrnbma (ly5 2rnmhma 
F 2 =- -,.--A202 f:3o2 

2rrh 

4 

,ll;.I!_JJ rrpH~eHHOH aMrrnHTY.LJ;LI rrpu J a= La + 1/2 H J b = 
= L h + 1/2, r.LJ;e La H L h" op6HTanLHLie MOMeHThl Ha

neTaiO~ei H BLineTaiO~CH 'laCTHU COOTBC.TCTBCHHO, llMCeM: 

mm 8 m b 2rnm 8 mb mmbm 

f3 = f3 02 
'L r a m 

LaLbJaJb LbLaJbJ!LbLaJb JapL~8). 

3.LJ;eCb OCh Z BLI6paHa B.!l;Onh p a - llMIIynLCa naneTaJOIQeH 

'laCTHUhl, a OCh y- B.LJ;Onb [paXPbLr.LJ;e Ph" HMnynbc 

BblneTaiOIQCH 'laCTHI.(LI. 

Ko34MI!HUHCHTLI l, CB.II3WBa101Qlle yrnOBble MOMCHTLI, 

paBHLI 

mmbma La-Lb "2 ·" ,. (Lb-m)! 
[' =-i L L J [----1 X 

L L J 0J b a b (L +m)! 
b a a b 

x (J b2m b -rum - m b + m 
8

\ J 
8
m a) x 

x (Lb200 \LaO)(Lb 'h-mmbiJbmh-m)x 

( 

2 2 0 

X (L a Y:!Om a I J am a) J a La 'h ) • 

J L Y:! a h 

3TO BLipa)I(CHHe .LJ;n.H (:3 CIIpaBe.LJ;nHBO IIpH m :::_ 0, IlpH OT

pHI.(aTenbHLIX m IIpHBC.!l;CHHYIO aMIInHTY.LJ;Y MO)I(HO HaHTH H3 

COOTHOWCHH.H CHMMCTpHH 

mm m b -m-m -m b 
f3 a =(-Urn {3 a (m > 0). 

Pa.LJ;HanbHLie HHTerpanLI fL bL aJ b J a HMCIOT cne.LJ;y10IQHH 

BH.!l;: 

II. 2 ,z 00 

f - i7 J (b) (k )q (a) 
LbL JbJ ~ -k -k XL J br J202 (r)xL J (k r)dr 

a a a b 0 I:Jb a a a ' 
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r~e k a H k h HBJUIIOTCH BOJIHOBLIMH l.JHCJiaMH BXO~HOH H 

BbiXO~HOH l.JaCTHU COOTBCTCTBCHHO (k = (2(1E) 1h ;t). 
KaHaJibHbiC BOJIHOBbie «fJyHKUHH X LnJ (k 

0
r) HBJIHIOTCH 

pelliCHHCM ypaBHCHHH lllpe~HHrepa C OIITHl.JCCKHM IIOTeH

IJ;HaJIOM: 

') 

I d - k 2 _ L~.:_:t.:!l_ - ~ V ( n) (r) I X (n) (k r) = 0 · --i -l n 2 4- 2 L J L J n 
dr r h 

.lJ.JIH fiOJiblliHX r, KOr ~a H~CpHbiM IIOTCHIJ;HaJIOM MO)I(HO npe

Hefipe'lb, X~~] HMCIOT BH~ 

( n) j ia L ( n) 
X = 

2
--e I <F (k r)-iG (k r)l-S (F (k rl+iG (k r))1, 

L.l L n L n LJ L n L n 

r~e aL - KYJIOHOBCKHe 4Ja3bi; FL H G L - perynHpHaH H 

HpperyJIHpHaH KYJIOHOBCKHC «fJyHKUHH COOTBCTCTBCHHO; S (~j
MaTpHu;a paCCCHHHH. 

r~e 

6 

0IITH1.JCCKHH IIOTCHIJ;HaJI HMCCT Ofihil.JHbiH BH~: 

V(nl( h\'(n\ l+L(nlf( (n\-
LJ r C: r X I' 

, (n) - - I d (n) 
- 2 · V <S · U ·- --- fh ) + 

so n r dr \'so 

(n) (n) 
+i[W c. .f(xw 

Ch> ofl 

(n) - - 1 
- W (a· L). -

so r 

(n) ( n) 
)+ w 

IIOH 
g(x W ) -

l!OH 

d . (n) 
~f(xw )], 

so 

-1 
f(x) = [1 + exp(x)] 

g(x)== 
2 

t
exp(-x) , 

-2 
4exp(x)· H + exp(x)) 

.. 

X (n) 

i 

y(n)
r: -

r- R(n) 
i 

a(n) 
i 

Z Z e 2 

5! 4 

r 

R(n)= r(nl.Al/3 
i Oi 

r > (n) l/3 
r or: . A ' 

2 
Z Z e 2 

R 4 r 
-----[3- (----) J' 
2 (n) A 1/3 (n)A 1/3 
ror: roc 

(n) 1/3 
r < r

0
c A 

3~CCb rOi - KOHCTaHTa ~JIH Bbfl.JHCJICHHH pa~uyca COOT

BCTCTBYIOJ.liCrO IIOTCHIJ;HaJia; a i - ~H$4JY3HOCTb; A - aTOM

HhiH BCC H~pa MHlliCHH; Z}! H Z 
4 

- 3apH~ H~pa MHlliCHH 

H HaJieTaiOJ.liCH 'laCTHIJ;bl COOTBCTCTBCHHO . .lJ.JIH CJiafio~e
«fJopMHpOBaHHOrO H~pa MHlliCHH A 202 coBna~aeT c napa

MeTpoM ~e«fJopMaiJ;HH, a pa~HaJibHaH l.JaCTb OCTaTOl.JHOrO 

B3aHMO~ClfcTBHH 1202 (r) fiy~eT paBHa 

r~e 

'f ( ) = l 10CTIJOC:T -~ f'( OCT) 
• ?O? r ' \ 1 x II -l - ~ dr 

·~ 2 ()(''f' 
+ _:__ Z Z e 2 1---r __ 0 (H - r ) t 

r; )j 4 0('1' 3 c 
" (R ~ )' 

c 

OCT 
<R ) O!'T 

c r ( I' . >I + ---- 'J r- '!· 
.1 

r 

OCT O<'T d OCT . OCT 0! '.T d OCT 
+ i[W R --f(x l+ W R --g(x )j, 

ofl 2 dr 11 00 IIOil .1 dr \V 

X OCT= 
I 

e (x) 

OCT 
r-R. 

I 

a OCT 

S1,r>O, 
~ 0, r < 0 . 

R OCT= OCT • A 1/3 
i r Oi ' 

!lOB 
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3aecL npeanonaraeTCH OTCYTCTBHe ae$opMaQHH y CDHH
op6HTaDLHOrO B3aHMoaeHCTBHH. 

AMnAumyoa pe3oHaHcHozo Heynpyzozo 
pacceJIHUJI 

B TOM cnyqae, ecnu Heynpyroe pacceHHHe c ao36y~-
+ . 

aeHHeM COCTOHHHH 2 'leTHO -qeTHOrO Jiapa MHIUeHH HaeT 
qepe3 pe3oHaHc npu 3Hepruu E R , cnHHe JR H op6uTanL
HOM MoMeHTe L R' aMnnuTyaa Mo~eT HMeTL aua I 4· 

RES mmb rna -V2 
F =-(4k k ) 

2L J a b 
R R 

A A (L -n')' 
ILL b"'h 

I H b [ -----1 
·1Jb (Lb+n:)! 

X 

x (LR 'hOma IJRn~a)(Lb 1h-mmb1Jbmb-m) x 

LRJR m 

x (2Jb rna -mb +mmb -miJn m a )SLh.Jb PLh (0), 

RES mmbma m -m-mb-ma 

F 2L J = (-1) F 2L J ' 
R'R R R 

m ~ 0. 

3)].eCL OCH KOOpaHHa T BLifipaHLI TaK ~e, KaK H an.B: npJI
MOrO npouecca. 

)l.nB S HMeeM 

LRJR 
s 
LbJb 

. r~-. J I J 1

't'L bJb Lll H ~R R ) V2 
e (1 p 

0 
•
1 p 'L bJ b 

-----LR.J; 

.1 
Ea -E R + I-~2------

rae E a- 3HeprHJI 
v ~ L RJ R 

HaneTaiOII.\eH qacTHULI; I - nonHa.B: 

IUHPHHa pe30HaHca; 

8 

1 LRJR - BXOaHaJI IUHpHHa pe30HaHca; 
Po 

•. 

.. 

LRJR 
1 , - aLixoaHaH napuaanLHaH IUHPHHa pe3oHaHca; 

P LbJb 

¢Lb Jb- $a3LI. 
IlpH HaDH'iHH HeCKODLKHX )].OCTaTO'iHO H30DHpOBaHHLIX 

pe30HaHCOB 

RES mmbm a 
F 2 =I 

R 

mmbm a 

F 2LRJ R 

Ce~eHue, noAJIPU3U!lUJI u cnuH-{ftAun 

IlonHaH aMnnHTyaa npouecca Heynpyroro pacceHHHJI 
+ C B036y~aeHHeM COCTOJIHHJI 2 Hapa MHIUeHH, uayll.\ero 

KaK npliMLIM o6pa30M, TaK H 'lepe3 pe30HaHCLI, 6yaeT 
HMe.TL BHa 

mm m D mmbm RES mmbm 
F b ~ F a+ F ~ 

2 2 2 
)l.nJI autWlepeHuuanLHoro ce'ieHHH, nonxpu3aUHH (P(e)) 

H CDHH-$DHOa (8(0)) HMeeM 

da(O) 

dO 

1 

2 

kb mmhma 2 

--I IF I 
ka mm bma' 2 

2 I [1-(m + 1 )2] d (Fmmbma m+lmb+lm! 
mmb rna b 2 J m 2 F 2 ) 

P(e) = 

fi._e) =.! 
2 

I \ F mmbm 2 

mmbma 2 , 

* * I F'~mbma'(F2mmbma+(-l}m+ma +mb F;mmbma] 

mmbm a 

I 
mmbma 2 

IF2 I 
mmbma 
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Onucauue npozpaMMbl 

1. BLI'IHcneHHe BOJIHOBhiX «PYHKU.HU 

Kauana 

,lJ,H«iJ«PepeHU.HanhHOC ypaBHCHHe, KOTOpOMy y )J.OBnCTBO

p.!ICT BOnHOBaH «iJyHI<IJ,HH KaHana, B 06ll\CM BH)J.C MO)KCT 

6hiTh 3anHcaHo cne.u.yiOIIJ.HM o6pa3oM: 

d2 
~ + ¢(r)x(r) = 0. 
dr 2 

,lJ,nH peweHHH 3Toro ypaoHeHHH npHMCHHeTcH MeTO.U. Hy-

Mepooa. 0603Ha'IHM 'ICpC3 )( n H ¢ n 3Ha'ICHHH «iJyHKU.HH llpH 

r= n· h , r.u.e h - war HHTerpHpooaHHH. Tor.u.a 

)\n+ I ·I )\n-1 

(2+ -~h2 I ) 
(
. ~) 
) 11 

n-~~h'<P,l '" ,o<h'l, 

r.u.e 

X =X 
n n 

1 2 ) ·<1--h ch 
12 n 

IlpHMCHJIH 3TO COOTHOWCHHC C Ha'lanhHLIMH ycnOBHHMH 

X =<>H x = (I c - .u.ocTaTO'IHO Mano/, MO)I(HO HauTH oon-

uooyro ~YHKU.HIO C TO'IHOCThiO )1.0 llOCTOHHHOrO MHO)I(HTC

nH. ,lJ,nH nonyqeuHJI x (p) c ueo6xo.U.HMou TO'IHOCThiO h 
)J.On)I(HO 6hiTh llOpJI)J.Ka 0, 1. 

HopMHpOBKa oonuooLix «PYHKIJ.HU KaHana npoH3BO.U.HT

CJI npH CWHBaHHH C aCHMllTOTH'ICCKHM rpaHH'IHhiM ycno

BHCM. 

2. Bhi'IHCneHHC KynOHOBCKHX «iJyHKU.HU 

F p (p) H G p(p) H K Y n 0 H 0 B C K H X $a 3 a f 

MLI 6y)J.eM cne)J.OBaTh MCTO)J.aM, OllHCaHHhiM B pa6o

TC /5/ .. ,lJ,JIJI KynOHOBCKHX 4Ja3 HMCCM peKyppCHTHOC co

OTHOWCHHe: 

(J e ( y) = ae + l ( y) - a ' 

r.u.e 

10 

l 
J 

/\ 
I 

y 
fLZ Z e2 

.5I q 

kh 
y 

. a = arctg(~). 

,lJ,nH )J.OCTaTO'IHO 6onhWHX f a e (y) Y.U.OBneTBOPHIOT TaK)I(C 

aCHMflTOTH'ICCKOMY Bhlpa)I(CHHIO 

1 1 
af(y)=a(f + 2 )+y(fn{j -1>+ 

13
.£5, 

r.u.e 

f3 = [ y 2 + (f + u 2 I lf2 

0 
=_sin a + sin:l1 _ sinf")'t sin7 u 

1--
12 :~(i(J {1 2 12fitl{; ~ 1 fiB() /1 fi 

BLI'IHCnHH ap H3 aCHMllTOTH'ICCKOH «iJopMynhi .u.nH f=fmax 
/f -50/ H npHMCHHH peKyppeHTHOC COOTHOWCHHC, MO)I(max 
HO HaUTH a f )J,nH BCCX 3Ha'ICHHH f. 

KynoHOBCKHe «iJYHKU.HH Fp(p) H G p(p) y.u.ooneToopHIOT .U.H«P

«iJepeHu.HanbHOMY ypaBHCHHIO 

iur ~ + <l _ ~.L _ 
---2 p 

dp 
!~~~)Uf (p) 

2 
p 

H peKyppeHTHhiM COOTHOWCHHHM 

1/., lf2 
ly 2 +(f+l) 21'- ly 2+f~ 

0 

------Up l(p)+ ------Up I (e) 
P+1 + r -

y 1 
= <2f' + u (---- + - Hlr (p) , 

f(f + 1) p 

lf2 
y e + 1 [y2+(f+I>2l 

(-- + }Up (p)- U£(p) = Uy+ 1(p). 
f+l p f+l 

PerymtpHLie «iJyHKIJ.HH Fe HaXO.IVfTCH MCTO)l.OM MHJIJiepa. 

11 



)l;JUI :noro Fn +l(p) nonaraeTCH paBHhiM 0, a a· Fe (o)=f. Lmax max 
3.IJ.eCh Cmax 6epeTCH .IJ.OCTaTO'IHO 60JihiiiHM /Emax -50/, 

-5 
< • BeJIH'IHHa nopH.IJ.Ka 10 , a a no.!J,Jie)I(HT onpe.IJ.eJieHHIO. 

HcnOJih3YH peKyppeHTHOe COOTHOWeHHe, MO)I(HO HaRTH 

aFlp)H aF£(p) .IJ.JIH HY)I(HhlX 3Ha'leHHH £. KoHcTaHTa a Haxo

.IJ.HTCH H3 BpOHCKHaHa 

F'(p) G (p)- F (p)G'(p) = 1. 
0 0 0 0 

cl>yHKUHH G0(p) HGQ(p)HaXO.!J,HTCH Ha OCHOBe peweHHH MeTO.!J,OM 
PyHre- KyTTa .IJ.HIJ)(llepeHuHaJihHoro ypaBHeHHH c Ha'laJihHhiMH 

YCJIOBHHMH 

G 
0 

= s cos¢ - t sin¢ , G 0 = S cos¢ - T sin¢, 

¢ = p -y fn 2 p ~a 
0 

, 
m m 

cnpaBe)l.nHBhlMH )l.nJI )l,OCTa TO'IHO 60JihWHX p m. BeJIH'IHHhl s , 

S, , t H T Y.IJ.OBneTBOPHIOT cooTHoweHHIO sT- St=l H MO

ryT 6biTh HaH)l,eHhl CJie.IJ.YlOI.UHM o6pa30M: 

25 25 2 5 2 5 

s = ~ s n , S = ~ Sn , t = ~ t n , T = ~ T n , 
n =0 n =0 n = 0 n =0 

S n + 1 = a n s n - bn t n ' 

tn+1 

S n + 1 = an S n - b n Tn -

tn+1 = antn + bnsn' 

Sn+l 
---- , T = a T + b S - ---Pm n + 1 n n n n p m 

y 2-n(n + 1) 

~;~l)-, 
m 

y(2n+D 
an = ------ ' b = 

2pm(n+l) n 

y y2 
s 0 = 1 ' s 1 = 'lp- ' t 0 = 0 ' t 1 = _2 ___ ' 

m Pm 
3 2 2 

y -y y y y y 
S

0 
= 0, 8

1 
= ----- --, T 0 =1- -,1 1 =- --+-

2p~ 2pm Pm P; 2pm 

KynoHoBcKHe «<JyHKUHH Ge (p) Haxo.IJ.HTCH H3 peKyppeHTHhiX 

cooTHoweHHH H 3Ha'leHHH G0(p) H G ~(p). 
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Cmpy~emypa npozpaMMbl 

llporpaMMa SFDR HMeeT 6no'IHYlO CTPYKTYPY H co-

CTOHT H3 CJie.IJ.YlOIUHX l.faCTeif: "Ynp.", "KyJIOH", "x ", 
"C " ''A'' ,, ,, ''R ,, LJ WHB , , a H es. , 

JiJIOK "Ynp." ynpaBJIHeT llOCJie.!J,OBaTenhHOCThlO pa60Thl 

ocTaJihHhlX 6noKoB. B "KynoHe" Bhl'IHCJIHIOTCH 3Ha'leHHH 

KynOHOBCKHX «iJyHKUHH B TO'IKaX CWHBaHHH H KYJIOHOB

CKHe 4Ja3hl. JiJIOK , XL J, Bhi'IHCJIHeT KaHaJihHhle BOJIHOBhle 

«iJyHKUHH XLJ H HHTerpanhi nepeKphlTHH. HopMHPOBKa HH

TerpanoB npOH3BO.!J,HTCH B 6JIOKe "CWHB". qaCTh npo

rpaMMhl no.IJ. Ha3BaHHeM "A'nonyqaeT BeJIH'IHHhi 
mmbma 

r f 
LbLaJb\ LhLaJbJa 

liJIOK "Res"oTBeTCTBeHeH 3a Bhl'IHCJieHHe pe30HaHCHOH 

aMnJIHTY.IJ.hL 0KOH'laTeJihHhie pe3yJILTaThi /ceqeHHe, no

JIJIPH3aUHH H BepOHTHOCTh CllHH-«iJJIHna/ nonyqaJOTCH B npo
uecce pa6oThi 6noKa "a". 

llpH pa6oTe nporpaMMhi SFDR HcnoJih3YlOTCH 

M03Y- 0,1 H MarHHTHhle 6apa6aHhl c HOMepaMH 0 H 1. 
CHcTeMa HC- 2M H 6H6nHoTeKa cTaH.IJ.apTHhiX nporpaMM 

)l.QJI)I(Hhl 6biTb 3allHCaHhl Ha 0-IO HJIH 3-lO 'leTBepTH 6JIOKa 

Mli -00. llpH Bhil.fHCJieHHH no nporpaMMe BBO.IJ. pe3oHaH

CHhiX napaMeTpOB H yqeT HX 6y)l.yT llpOH3BO)l.HThCH TOJlhKO 

npH BKJIIOl.feHHOM 44-oM pa3pH.IJ.e K3Y-3. 

BxooHaJI uH(JopMai4UJI 

BXO.!J,HaH HH«iJOpMaUHH COCTOHT B cnyqae yqeTa pe30HaH

CHOrO B3aHMO.!J,eHCTBHJI H3 .IJ.BYX MaCCHBOB. 

llepBhlH MaCCHB 

HoMep Ha3Ba- OnHcaHHe napaMeTpa 
Jil.feHKH HHe 

20 E 3HeprHJI HaneTaJOmeil l.faCTHUhl a 
B Jl.C.K. I M3B/ 

21 Q 3HeprH.II peaKUHH I M3B/ 
22 MA Macca H.!J,pa MHWeHH 
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23 ZA 3apH.IJ. B,IJ,pa MHIIleHH 
24 0 Hynb 

25 
MA I CMOTpH Bbiiile 

26 ZA 
27 0 KOHCTaHTa Hynb 

llapaMeTpbl OCT a TO'IHOrO B3aHMO,IJ,eH CTBHB 

30 u 
31 r o I! 

32 ap 
33 w 
34 row 

35 aw 
36 roc 

rny6uHa I M3B/ .u.eiicTBHTenL-

pa~uanbuwH napaMeTp I noli qacTH 
I fi>M/ 
.IJ.H$$y3HOCTb I ciJM/ 
rny6uHa I M3B I 
PMHanbuwH napaMeTp ~ MHHMOH 
I C/>M/ 'iaCTH 
.U.H<P$y3HOCTb I ciJM/ 
pa.u.uanLHLIH napaMeTp I ciJM/ .u.nB Ky-

nOHOBCKOrO OCTaTO'IHOrO B3aHMO,IJ,eH

CTBHB 

llapaMeTpbl OTITH'ieCKOrO TIOTeHJJ.Hana 

27 
40 

41 

42 

43 

44 

45 

46 

47 

50 

14 

v 
wo6 

Wnos 

roy 

roc 

ay 

rowo6 

awo6 

vso 

wso 

BO BXO,IJ,HOM KaHane 

rny6HHa /M3B/ ,IJ,eHCTBHTenbHOH 4aCTH 

rny6uHa I M3B/ MHHMOH 4aCTH a au.u.e 

noTeHJJ.Hana CaKcoua- By.u.ca /C.- B./ 

rny6uua I M3B/ MHHMOH qacTu B BH.IJ.e 

npOH3BO,IJ,HOH OT TIOTCHJJ.Hana CaKCOHa

By.u.ca HnH B BH.IJ.C TIOTCHJJ.Hana raycca 

pa.u.uanbHMH napaMCTp ,IJ,CHCTBHTCnbHOH 

4aCTH /ciJMj 
pa.u.uanLHLIH napaMeTp I C/>M/ Kynouoa

cKoro B3aHMO.IJ.CHCTBHB 

.u.u<P$y3HOCTL I ciJM/ .u.eiicTBHTenLHoii 

48CTH 

pa.u.uanLHLIH napaMeTp I ciJM/ MHHMoii 

4aCTH B BH,IJ,C llOTeHJJ.Hana C.-B. 

.u.u<P$y3HOCTL /ciJM/ MHHMOH 'laCTH a 

au.u.e noTeuuuana CaKcoHa- By.u.ca 

rny6HHa /M3B/ ,IJ,CHCTBHTCnbHOH 4aCTH 

CllHH·op6HTanbHOrO B3aHMO,IJ,eHCTBHB 

rny6uHa I M3B/ MHHMOH 'laCTH cnuu

op6uTanLuoro B3aHMO,IJ,eHCTBHB 

I 
51 
52 

53 
54 

55 T 

r'ov so 

ay so 

row so 
awso 

pa.u.uanLHLIH napaMeTp 1 ciJM/ .u.eiicT-

.u.u<P$y3HOCTL I ciJM/ auTenL-

pa.u.uanLHLIH napaMeTp I C/>M1 

HOH qacTH 

cnuH-op6u

TaJ1LHoro 

B3aHMO

,IJ,CHCTBHB 

.u.u<P$y3HOCTL I ciJM/ MHHMOH 

'iaCTH 

cnuu-op6u

Tanbuoro 

B3aHMO,IJ,CH

CTBHB 

KOHCTaHTa, onpe.u.enBIOil.{aB BH.IJ. MHHMOH 

4aCTH onTH4ecKoro noTeuuuana IT= 0 -
MHHMaB 'laCTb 6epeTCB TOnbKO B BH,IJ,C 

noTeHJJ.Hana c.-B.; T=l- MHHMaB 4aCTb 

6epeTCB TOnbKO B BH,IJ,e TIOTCHJJ.Hana ra

ycca; T = 2 - MHHMaB 4aCTb 6epeTCB 

TOnbKO B BH,IJ,e llpOH3BO,IJ,HOH OT TIOTeH

JJ.Hana CaKcoua- By.u.ca; T~3 - MHHMaB 

4aCTb 6epeTCB B BH,IJ,e CYMMbl TIOTCHJJ.Ha

noB CaKcoua-By.u.ca H raycca; T=4 -
B au.u.e cyMMbl noTeuuuanoa C.-B. u 

npOH3BO,IJ,HOH OT TIOTCHJJ.Hana C.- B. 

llapaMeTpbl OTITH4eCKOrO llOTeHJJ.Hana B BbiXO,IJ,HOM KaHane 

56 ~ 

74 ~ 
75 
76 
77 
100 

1011 

102 

IDa 

Za 
0 
0 
IDa 

Za 

napaMeTpbi 3a,IJ,a10TCB B TOM )I(C TIOpB,IJ,Ke, 

'ITO H BO BXO.IJ.HOM KaHane 

Macca uaneTaromeii qacTHJJ.LI 

3apB.IJ. uaneTaromeii 4aCTHJJ.LI 

KOHCTaHTa HYnb -,, -

CMOTpH BbiiJle 
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103~ 0 

'104 ~ 2 
j105 2,5 

1106 Lamax 

~07 0 
110 RE 

111 I 0 

112 0 
113 

rownos 

114 awnos 

115 rowrros 

116 awnos 

117 h 

120 0 
121 !1e 

122 em in 
123 em ax 

16 

KOHCTaHT.bl 

MaKCHManLuoe yqHThlaaeMoe qncno nap
unanLHLIX BOllH (L max :S 3()) 

KOHCTaHTa 

aepxunB: npe,n;en HHTerpanoa nepeKpLITHH 
lo6Liquo RE = 15-:-17 lPMI 

KOHCTaHTbl 

pa.n;HanLuLIB: napaMeTp 
lfi>MI 
.llH!MJY3HOCTh I fi>MI 

pa,n;nanLHLIH napaMeTp 
lfi>MI 
.nn!MJyJuocn I lPMI 

MHHMoB: qacTH 
onTHqecKoro 
noTeuunana so 
BXO,IJ;HOM Ka
uane B BH,n;e 
noTeuunana 
raycca HllH 
npOH3BO,IJ;HOH 
OT noTeuunana 
c.-B. 
MHHMOH qacTH 
onTHqecKoro 
noTeuunana a 
BLIXO,IJ;HOM Ka
uane B anne 
noTeuuni:tna ra
ycca HnH 

npOH3BO,IJ;HOH 
OT noTeuunana 
c.-B. 

war HHTerpnpoaaHHH I fi>MI ypaaueunB: 
Kauana 
KOHCTaHTa 
war no yrny Ia rpa,n;ycaxl npn BLI
qncneHHH ceqeun11, nonJipHJaUHH H 
cnnu-lbnnna 
uaqanLHLIH yron Ia rpa,n;ycaxl 
KouequLIB: yron Ia rpa,n;ycaxl 

1241 

125 

0,5 

0,5 
KOHCTaHThl 

BTopoB: Maccna lnpH BKmoqeuuoM 44-Mpa3pH,n;e K3Y-31 

HoMep 06oJua- Onncaune napaMeTpa 
11qeiiKH qeune 

700 f3 2 KBa,n;paT napaMeTpa .ne<l>opMaUHH 
flapaMeTpbl nepBoro pe30HaHCa 

701 LR op6HTanhHLIH MOMenT peJouauca 
702 J R CnHH pe30Hauca (J n= L R±0,5) 
703 ER 3HeprHJI peJouauca I M:JBI B n.c.K. 
704 r nonua.11 wnpnua I M:JBI 
705 ['P axo,n;ua11 wnpnua I M :JBI 
706 ° 
707 
710 
711 
712 
713 
714 
715 

721 

722 

742 

743 

763 

I' , 
p 

~ 
~ 
'~ 

napUHallhHLie BhiXO,IJ;HLie WHpHHbl pe 30-
uauca B cne.nyJOIUeM nopH,n;Ke no fb H Jh: 
fb=LR -2,J b= eb -0,5;fb=LI\2,Jb=eb+0,5; 
Ph=LR, Jb=fb-0,5; fb=LR, Jb= fb + 0,5; 
fb=LR+2, Jb=fb-0,5; fb=Ln+2,Jb=fb+ 0,5. 

<l>a3LI B TOM )I(C nOpH,IJ;Ke, qTo H BhiXO,IJ;-
HLie WHpHHhl 

llapaMeTpLI BToporo peJouauca 

B TOM )l(e nopH,D;Ke, qTo H ,n;n.R nepaoro 
peJouauca 

llapaMeTpLI TpeTLero peJouauca 

B TOM )l(e nop.R,n;Ke, qro H .n;n.R nepaoro 
peJouauca 
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B TOM cnyqae, ecnu Y'IHTbiBaiOTCJI o.n;HH HJIH .n;Ba pe-

30HaHca, napaMeTpbl nocne.nyiOmHx pe3oHaHCOB MO~Ho He 

3a,naBaTL. 

BbiXOOHQJI UH~OPMOf.IUJI 

lle'laTb napaMeTpOB H pe3yJILTaTOB Bbi'IHCJieHHH 6y,neT 

HATH B cne,nyiOmeM nopJI.n;Ke: 

1. MaCCHB BXO,li;HbiX ,naHHbiX B TOM ~e nopJI,D;Ke, B KaKOM OHH 

BBO,li;HJIHCb. 

2. B cnyqae yqeTa pe3oHaHcoB - ne'laTL peJoHaHCHbiX 

napaMeTpOB. 

3. MaccHB pe3yJILTaToB: 

0 . ; da(O . )/dQ / M6/cp/ ,P(O . ), SW . ),qucno HYJIL, min mm mm mm 

0 . +r'.O,da(O . +AO)/dD, P(O . +LlO), m1n mm mm S ( & min + .MJ) ' 

'IHCJIO HYJIL, ... , Omax ,da/dD, P, S. 

4. HHTerpanLHoe ce'leHHe. 

,lJ;aHHaJI nporpaMMa Bbi'IHCJIJieT Ce'leHHJI C TO'IHOCTbiO ,li;O 

MHO~HTeJIJI 5, KOTOpbiH H3BJieKaeTCJI H3 cpaBHeHHJI C 3KC

nepHMeHTaJibHbiMH ,naHHbiMH. 

IlpuMep pac<~ema 

Ha pucyHKe npuBe.neubl peJyJILTaTbl pacqeToB yrnoBOH 

JaBHCHMOCTH AH<W!epeHUHaJibHOrO Ce'leHHJI Heynpyroro pac

CeJIHHJI (da/dU/ M6/cpj ) , BepOJITHOCTH CflHH-IiiJIHna /S B 

0/o/ H flOJIJipH3aUHH npH pacceJIHHH np.OTOHOB Ha .56 Fe npH 

EP =19,6 M3B. 
CnnowHaJI KPHBaJI Ha pucyHKax - pac'leTLI, npuBe.n;eH

Hble C y'leTOM pe30HaHCa, KOTOpbiH ,li;JIJI npHMepa B3JIT 

CO CJie,nyromHMH napaMeTpaMH: J 77 = 3/2-, l =100 K3B, 

r =10K3B, lp/ =45 K3B, 113 =45 K3B. llyHKTHpHaJI KpH-Po /2 Y, 
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BaJI pac'leTbl, BLinOJIHeHHble 6e3 yqera pe3oHaucaoro 

'IJieHa. 3TH 3Ha'leHHJI DOJIHOCTLIO BOCDpOH3BO~JIT pac'leTbl, 
npuae~eHHble B pa6ore 11/. 

)J;JIJI 3THX DpHMepoB MaCCHBLI Ha'laJILHbiX ~aHHbiX HMeiOT 
CJie~yiOLQHH BH~: 

1·:8: MaCCHB 

19,6; -0,846; 56; 26; 0; 56; 26; 0; -50,48; 1,19; 0,7; 
-35,32; 1,31; 0,55; 1,19; -50,48; 0; -8,83; 1,19; 0,7; 
1,0; 1,0; -10,24; 0; 1,075; 0,4; 1,0; 1,0; 2; -50,48; 
0; -8,83; 1,19; 1,19; 0,7; 1,0; 1,0; -10,24; 0; 1,075; 
0,4; 1; 1,0; 2; 1; 1; 0; 0; 1; 1; 0; 2; 2,5; 15,0; 0; 
20; 0; 0; 1,31; 0,55; 1,31; 0,55; 0,1; 0; 5; 5; 175; 
0,5; 0,5. 

2-:B: MaCCHB 

0,053; 1; 1,5; 19,6; 0,1; 0,01; 0; 0; 0,045; 0,045; 
0; 0; 0; 0; 0; 0; 0; 0. 

ABTOphl Bhlpa~aroT 6onLwyro 6naro~apuocrL B.H.$yp
Mauy 3a none3Hhle o6cy~~eHHJI. 
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