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HH~e npH BeAe Ho o nHcaHHe naKeTa n po rpaMM, npe AHa3 Ha4eHH~x An R 
pac4eTa nepeXOAHOro H3ny4eHHR 3apRAO B H AHnon eA, AB H~Y~HXC R 
BAOnb OCH HeOAHO POAHOA BOnHOBOAHOA CHC TeM~ . 0 TAenbHble npor paM 
M~ naKeTa cny~aT AnR B~4HcneHHR noneA, B036Y~AaeM~X 3apRAOM npH 
nponeTe HeOAHOPOAHOCTeA BOnHOBOAHOA CHCTeMbl , a Ta K~e noTepb 

3HeprHH Ha H3ny4eHHe. 

1. CTPYKTYPA H onHCAHHE nAKETA nPOrPAMM 

nporpaMMa FIN RBnReTcR rnaaHoA yn pa anR~~eA npor paMMoA naKe 
Ta. nocneAOBaTenbHO Bbl3blBaR npor paMM~ MAS H PGAR, oHa opraHH-
3yeT npo4ecc B~4HCneHHR 3Ha4eHHA 4HnHHAPH4eCKHX ¢YHK4HA H HX 
KOM6HHa4HA, BXOAR~HX B B~pa~eHHR AnR noneA H3ny4eHHR H nOTOKa 
3HeprHH B 3aBHCHMOCTH OT CKOPOCTH ABH~eHHR HCT04HHKa BAOnb 
OCH BOnHOBOAHO~ CHCTeMbl. Ynpo~eHHaR 6noK-cxeMa naKeTa nporpaMM 
npHBeAeHa Ha PHCYHKe. 

B Ha4ane pa6oT~ naKeTa C noMO~b~ onepaTopa DATA BBOARTCR 
3Ha4eHHR napaMeTpOB BOnHOBOAHOH CHCTeM~. n porpaMMa FIN HaXOAHT 
npOHHTerpHpoaaHH~e no BpeMeHH H no Ce4eHH~ BOnHOBOAa 3Ha4eHHR 
3HeprHH nepeXOAHOro H3ny4eHHR AnR pa3nH4H~X o6nacTeA BOnHOBOA
HOH CHCTeM~ B 3aBHCHMOCTH OT CKOpOCTH ABH~eHH R 3aPRAa. nporpaM
Ma MAS B~4HCnReT 3Ha4eHH R npOAOn bH~X BOnHOB~X BeKTOPO B W pa c 
npocTpaHR~~HXCR BOnH. 

nporpaMM~ PGARl. PGAR2H PGAR3 pacc4HT~ Ba ~T pa3 n H4H~e KOM6H 
Ha4HH 4HnHHAPH4eCKHX ¢YHK 4HH Hyne aoro H ne paoro nOPRAKa, a Ta K

~e nno THOC Tb H nOTOK 3 He prHH nepe XOAHOr O H3-

FI N 

MAS 

ny4e HHR . AnR pa c4eTa 4HnHHAPH4ecKHx ¢YHK4H H 
Hc nonb3yeTCR CTaHAaPTHaR nporpaMMa-¢yHK4HR 
BESJY H3 6H6nHoTeKH cTaHAaPTH~x nporpaMM/06Cn/ 
63CM-6. 

8~3~BaR nporpaMMY VECTORnporpaMMa .FACTOR 
B~4HCnReT 3Ha4eHHR ¢aKTOPH30BaHH~X no MeTOAY 
BHHepa-Xon¢a-¢oKa /BX¢/ / t / 4HnHHAPH4eCKHX 
¢YHK4HH AnR 3aAaHHoro Ha6opa 3Ha4eHHH HX apry
MeHTOB.VECTORHcnonb3YeT cTaHAaPTHy~ noAnpor
paMMy-¢yHK4H~ GAMMA H3 06Cn 63CM-6. 

OnHWeM nOAP06Hee, KaK ocy~eCTBnReTCR npo-
4ecc ¢aKTOPH3a4HH ¢YHK4HH ¢ (w) . 

◄ Ynpo~eHHaH 6noK-cxeMa naKeTa nporpaMM. 
-, 
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Ka~ H3BeCTHol2/, <l>YHKLtHIO ll>(w), aHaJ1HTH4eCKYIO Ha AeHCTBHTe11b
HOH OCH w, MOH<HO npOA011H<HTb B eepXHIOIO. no11yn110CKOCTb W no H3-
eeCTHOH <1>opMy11e 

w 

11> (w) = yll>(O) e 8 <w) Il (1- JL) 6 ~ 
+ · n=1 wn 

(n=1,2,3, ••• ). 
/1/' 

AHanorH4HO ocy~eCTBJ1ReTCR aHaJ1HTH4eCKOe npOAOJ1H<eH1-1e B HHH<HIOIO 
no11yn11ocKOCTb w. npH 3TOM cnpaBeA11HBbl cneAYIO~He COOTHOWeHHR 
MeH<AY (j)aKTOPH30BaHHblMH 3Ha4eHHRMH <l>YHKLtHH it, ( W) : 

it>+ (w) =it>_ (w) , 11>+ (-w) =<I>_ (w). 11> + (w) ¢ _ (w) =<l>(v) - inv, 

rAe v = v k2 -w2 -inv - HY11H <l>YHKLtHH <l>(v} 11 <I>+ (w) cooTBeTCTBeHHO. 
<l>yHKLtHR O(w) Bbl6HpaeTCR TaK, 4T06bl (j)aKTOpH30BaHHble 3Ha4e

HHR 4:>(w) npH W➔ooHMeJ1H He 6011ee 4eM CTeneHHOH pOCT. npH 3TOM 
<l>YHKLtHR 0 (w) RB11ReTCR He4eTHOH • Jl11R 11106oro 3Ha4eHHR B011HOBOrO 
BeKTopa k MOH<HO nOA06paTb 0 (w) TaK, 4T06bl BblnOJ1HR110Cb paBeH
CTBO <I> (w) =<I> (v); TOrAa npoitecc (j)aKTOpH3aitJ.1H RBJ1ReTCR OAH03Ha4-
HbtM H $aKTopit3oBaHHble 3Ha4eHHR <l>YHKLtl-1H <I>+ Ha 6ecKOHe4HOCTH ee-
AYT ce6R A011H<HblM o6pa30M. -

TaK KaK <l>aKTOPH3aitHR <I>+ (v) no (j)opMy11e /1 / C03,qaeT TPYJ:IHOCTH 
npH 4HCJ1eHHOM C4eTe, Bblpa3HM <l>+(v) 4epe3 H3BeCTHble ll>YHKLtHH. ,(111R 

3TOro paCCMOTPHM aCJ.1MnTOTHKY BblpameHHR V =:A(n+B) npHil➔ OO, 8 cny
n 

4ae <l>YHKl.tl1H 6ecce11R :A .. .!L, .13=-.LnpJ.1 J (v a) =0; A11R <l>YHKLtHH OTpea-
1 _ a .4 O n 

KOB :A "" - 77
-, B=- np11 

a2-3i 2 

J
0 

(va
1 

) N
0 

(va
2 

) - J0 (va2 ) N0 (va1 ) = 0. 

TorAa (j)opMy11a /1/ npHHHMaeT BHA 

V 4>(0) ft (1-...L) 6 ; +0(v~ O(v) n -6 

n=1 vn . 

V B-.L 
-- B- - _ ---A. 

v' <I> (0) TI (I+ --4A) e n x 
n=t n 

/2/ 
B ,1 Jt O(v) +c-,-Av r (B+I) 

X fi (1 + - J 6 ll = 6 
n r(B+t-.Y..) 

:A 
rAe c - nocTORHHaR 3i:inepa, r - raMMa-(j)yHKLtHR, 

HcnOJ1b3YR <l>OPMY11Y CTHP11HHra A11R 6011bWJ.1X 3Ha4eHHH V, HaXOAHM 
O(v). npH 3TOM <1>opMy11a /2/ np1-1MeT BHA 

m ( - -.lL (fnl..Y..._ 1-1) r(B+I) 
"' w)=..ft (0) e A A 

+ 
/3/ 

r(-B+t-..!.) 
A 

nony4eHHOe aCHMnTOTH4eCKoe BblpameHHe MOH<HO YT04HHTb, 3an1-1cae 
B BHAe 

2 

l 
I'/, il· . I 

1-71 

I 

I) 

til 

<l>+(w)=y<l>(O) 6 - ~(fnl~l-1) r(B+t) ff. 
r (B +1-..!.) n=1 

.A 
N 

V 1-v 
1-_:!__ 

:A(n+B) 

TaK KaK npoH3BeAeHHe Il B 3TOH <1>opMy11e CH11bHO CXOAHTCR, 
Bb14HC11eHHH AOCTaT04Honc:1rpaHH4HTbCR N =5. 

,(lanee A11R YA06CTBa 6yAeM nOJ1b30BaTbCR <l>OPMY110H 

-2: (fn I: 1-o r(B+1+;x-) 
=6 

<l>+(w) 

<I>_ (w) 
rAe 

<I> (w) = V <l>{v) <I>+ (w) 
+ <l>_(w) 

C 

r(B+1 _..!_) 
,A 

l111R 60J1bWHX 3Ha4eHHH VB nporpaMMe HCnOJ1b3YeTCR ¢opMy11a 
V 

V 

A11R 

/4/ 

/5/ 

<l>;f:(W) 

<l>_(w) 

- + B+r B+.!... 6A[ c..!. )2 -(B+1}2] 
= - 2 ( : ) 2 6 A sin 11 ( i_ B -1 ) . 

--£~ ,A 
A /6/ 

C noMO~blO (j)opMy11 /4/-/6/ nporpaMMa.FAC10R Bbl4HCJ1ReT (j)aKTOPJ.130-
BaHHbte 3Ha4eHHR ll>YHKLtHH <I>± {w) B co6CT.BeHHblX HY11RX, rAe 

<1>;(wn) = lim <l>(w)/(w-wn) , 
W➔ W 

a TaKH<e B HY11RXnAPYrHx ~J.111HHAPJ.14eCKHX ll>YHKltHH. flpH 3TOM Hcno11b-
3yeTCR COOTHOWeHHe 

v-v 
lim n = lim 

Y-+Vn v+ vn w-+wn 

w-wn 

w+wn 

2. Bbl4HCJ1EHHE 3JlEKTPOMArHHTHbIX XAPAKTEPHCTHK 
nEPEXO,(IHOro J.13flY4EHHH 3APH,(10B 

8bl4HCJ1eHHe HanpRH<eHHOCTJ.1 311eKTPOMarHHTHOro no11R, B036YH<Aae
Moro J:IBHH<Y~HMCR HCT04HHKOM B LtH11HHAPH4eCKOM 8011HOBOAe, CBO,qHT
CR K peweHHIO KpaeBOH 3aAa4H 3J1eKTPOAHHaMHKH/1/. 0AHHM J.13 3(j)(j)eK
THBHblX cnoco6oe peweHHR TaKoro KJ1acca 3aAa4 RBJ1ReTCR MeTOA 
BX<!>/ 1,3/.,(lnR B011HOBOAHblX CJ.1CTeM pa311H4HOH KOH<!>Hrypa~HH HaMH 6b111 
pa3pa60TaH anropHTM 4HCJ1eHHOro HCC11eAOBaHHR noTepb 3Heprl-1H 
Ha H311y4eHHe B 3aBHCHMOCTJ.1 OT CKOPOCTH ABHH<eHHR 3apRAa BA011b 
OCH CHCTeMbl • no11R, MOTHOCTb J.1 noTOK 3HeprHH H311y4eHJ.1R B TaKHX 
CHCTe_Max onHCblBalOTCR KpaTHblMJ.1 PRAaMH no co6CTBeHHblM BOnHaM, Bo3-
6yJKAaeMblM 3apRAOM. HanpHMep, npH BJ1eTe 3apRAa co CKOPOCTblO f3 C 
B 6eCKOHe4HYIO Tpy6y C KOHe4HOH T011~HHOH CTeHOK n011HblH noTOK 
3Heprl1H, H311y4aeMOH 3apRAOM enepeA, Bbl4HCJ1ReTCR no <!>oPMY11e: 
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p = 
2 2 

TT~ 
"" (a

1 
,a) J

1
(v a 1 ) J0 (v a)+J0 (vna 2) 

I . k w. I . . m ( n ) J2, 
:t6y2 n.m=1 n m J0 (vma)-J;(vmal)+(wm-wn) J;(vna) (a1 ,a 2) 

rAe 

(a , a ) 
1 2 

No(vnat)Jo(vnal) 

N (v a ) J
0

(v a
2

) 
O n 2 n 

w = y k2 -v2 , 
m m m 

3. 3AKJll04EHHE 

k = 
m 

yk2 -v2 
L m 

{3 

17/ 
No (vma1)Jo(vma1) 

(a1,a) = I (. a) N (v a) 
. . No vm o m 

k =2,4y ( ..L. __ 1_ ) 
p ·• • 

at a2 

OnHCaHHWA ewwe ~aKeT nporpaMM 6naroAaPR ero MOAYnbHOA CTpyK
,Type MO)l(eT 6b1Tb Hcnonb30BaH AnR pac4eTa AH$paK4HH 3neKTPOMar-

.. '_J ; 

HHTHW~ BOnH H H3ny4eHHR aapRAOB B.paanH4HWX BOnHOBOAHWX CH-
CTeMax, COCTOR~HX H3 nony6ecKOHe4HWX BOnHOBOAOB C KOHe4HOA 
TOnll\HHOA CTeHOK H OTpe3KOB ypy6. HcT04HHKaMH B036y)l(AaeMblX j 

noneA MoryT 6b1Tb TOKOBble KOI1b4a "1 3apR)l(eHHble· cryCTKH,. ~aK no-
. ' 

KOR~HeCRj TaK"H ABH)l(Y~HeCR C noCTORHHOA CKOPOCTblO BAOnb OCH 
CHCTeMbl. 

npoAenae np~AenbHblA nepexoA .a➔ oo e ~b1pa)l(eHHRX AnR noneA 

lim 
a➔oo 

(a. ,ah 

(aj,a)± 

(ai, 00):1-

(aj ,"")± 
i,j = 1 ,2, i~ j ' /8/ 

nony4HM $opMynw AnR BW4HCneHHR noneA H3ny4eHHR B OTKPWTOM n~ocy
paHCTBe. 

naKeT nporpaMM peanHaoeaH Ha 3BMCDC-6500 H 63CM-6 Ha R3WKe 
$OpTpaH, , 

ABTOPbl Bblpa)l(alOT rny60Ky10 6naroAapHOCTb 3·.H.YpaaaKoey aa 
CTHMynHpylO~He AHCKYCCHH H nocTORHH~A HHTepec K pa6oTe., 

, • I , ' 

,· 
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PyKonHCb nocTynHna e H3AaTenbCKHA OTAen 
19 HIOHR 1981 roAa~ 

r: 
CayT6eKOB c.c., IIIBaqKa_ A.B._IlaKeT_ nporpaMM A,TUi --- P 11-81-421 
pacqeTa nepexop;Horo·· H3nyqeHirn B Heop;Hopo,D;HblX BOnHOBop;ax 

IlpH~ep;em:i OilHCaHHe naKeTa nporpaMM, npep;Ha3HaqeHHh!X ,IJ;nH 
pacqeTa nepexop;Horo H3nyqeHH.ll sapn~OB H ,D;Hnoneii, ,D;B~XC.ll 
Bp;onb ocH Heop;Hopop;HOH BOnHOBO,D;HOH cii:cTeMbl. IlaKeT nporpaMM pea
JIHSOBaH Ha 3BM CD0-65OO H B3CM~6 Ha .llSbIKe ~opTpaH. 

• <:;,._,a, ' 

Pa6oTa BbIIIOnHeHa B Jla6opaTOPHH BbltIHCnHTenbHOH TeXHHKH 
, 1 H aBTOMaTHsaQHH OIDIH. · 
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'llpenpMHT 06~MH<!HHOro MHCTMTYH 11,qep...x MC<:ne,qoaaHMA ~ JlY6Ha 1981 /: ' 

Sautbekov S.S., Shvachka· A.B. Software_ Package for Pll-81,;..421 
.Computation of TransitionaFRadiation in .the Nonuniform 
Waveguides · ' 

The description-of software package for computation of tran
'sitional-radiation of charges and dipoles,_moyJl!g along the 
axis of the nonuniform waveguide system is given. --:The-·package 
is written in FORTRAN language and maybe·run at BESM-6 or 
~DC-65O0 computers. · · · 

The investigation has been·performed at the Laboratory of 
Computing Techniques and Automation, · JINR. · 
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