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AxyHAOB A.A., 5apAHH ~-~., illyMeHKO H.M. P2 -12814 
BKnaA 3JleKTpoMarHHTHoro PO>KAeHHR nenTOHHbiX 
nap e HHKI1~3HBHoe ce4eHHe rny6oKoHeynpyroro 
p.p- pacceRHHR 

Bbi4HCJleH BKilaA e H3MepReMoe ce4eHHe rny6oKoHeynpyroro 
P. P -pacceRHHR npo~ eccoe 3JleKTpoMarHHTHoro o6paaoeaHHR 

e+e- -nap. HaHAeHo, 4TO B 60JlbWeH 4aCTH KHHeMaTH4eCKOH 
06JlaCTH paAHa~HOHHble nonpaBKH, o6yCJlOBileHHble 3THM BKJlaAOM, 
He npeeblwa~T 0,4%. 

Pa6oTa BblnOJlHeHa B na6opaTOPHH TeopeTH4eCKOH 
~3HKH OHRH. 
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Akhundov A.A., Bardin D.Yu., Shumeiko N.H. P2- 12814 

Contribution of Electromagnetic Production 
of Lepton Pairs to Inclusive Cross Section of 
Deep Inelastic P.P Scattering 

The contribution of processes of electromagnetic 
production of e+e- pairs to a measured cross section of 
deep inelastic P.P-scattering has been calculated. It 
has been found that in a greater part of kinematical region 
radiative corrections, due to this contribution, do not 
exceed 0.4 per cent. 

The investigation has been performed at the 
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1. BBE~EHHE 

npe~H3HOHHOe H3MepeHHe CTPYKTypHblX ¢yHK~HH 80 see 6onee 
WHPOKOH K~1 HeMaTH4eCKOH 06JlaCTH rny60KOHeynpyroro pacceRHHR 
/rHP/ JlenTOHOB Ha HYKJlOHaX Tpe6yeT 3HaHHR H T~aTeJlbHOrO 
y4eTa HeHa6Jl~AaeMbiX paAHa~HOHHbiX 3¢¢eKTOB, KOTOpble MOryT 
3aMeTHO HCKa>KaTb H3BJleKaeMy~ H3 OnbiTa HH¢OpMa~H~. 0CHOBHble 
nono>KeHHR, Kaca~~HeCR paAHa~HOHHbiX nonpaeoK /Pn/ HHawero 
nopRAKa 8 1 K rHP B 06JlaCTH 3HeprHH nenTOHa E, COCTaBJlR~
~HX eAHHHL\bl- ·AeCRTKH r38 B 3KCnepHMeHTaX THna CnAK, 6b1JlH 
H3IlO>KeHbl e pa6oTax 1 11.8 CBR3H c M~OHHblMH onblTaMH e UEPHe121 

B paGoTaX 13 •41 npoaHaJlH3HpoBaHbl Pn HH3Wero nopRAKa K rHP 
npH E = 50-300 r38, npH 3TOM 6blJ10 OTMe4eHO, 4TO B BeCbMa 
HHTepecHOH o6nacTH MaJlbiX x H 60JlbWHX y I x H y- o6bi4Hble 
CKeHJlHHrOBble nepeMeHHble/ y4eT Pn Ha OCHOBe Bbl4MCJleHHH JlHWb 
B HH3WeM nopRAKe MO>KeT OKa3aTbCR HeHaAe>KHblM, nOCKOJlbKy 
eeJlH4MHa 8 1 AOCTMraeT 3Aecb AeCRTkOB npo~eHTOB. TaKHM o6-
paaoM, Ha noeeCTKy AHR BCTaeT BOnpoC 0 He06XOAHMOCTH MC
CJleAOBaHMR paAMaUMOHHbiX npOI..IeCCOB 6onee BbiCOKOro nopRAKa. 

8 HaCTOR~eH pa6oTe Mbl aHaJlM3MpyeM BKJlaA B M3MepReMOe 
Ce4eHMe rHP OAHOrO H3 TaKMX npOI..IeCCOB - 3JleKTpOMarHMTHOro 
o6pa30BaHHR e+e--nap B p.p-cTOJlKHOBeHHRX: 

+ p. + p ~Jl + e + e + p, /1/ 

+ -Jl + P ~ Jl + e + e + aAPOHbl. /2/ 

Cy~ecTeoeaHHe 3Toro BKilaAa e Pn o6ycnoeneHo TeM, 4TO e npo
BOAHMbiX M~OHHblX OnbiTaX pO>KAa~~MeCR 3JleKTPOHbl He MoryT 6b1Tb 
aaperMCTPHPOBaHbl 3KCnepMMeHTaJlbHOH ycTaHOBKOH. 

non Hoe ce4eHMe o6paaoeaHMR e+ e- -nap npM CTOJlKHoeeHHH 
ABYX 3apR>KeHHbiX 4aCTMI..I, KaK H3BeCTHO I &!, 6biCTpO paCTeT 
C 3HeprMeH, M a priori HeJlb3R HCKJ1~4MTb B03MO>KHOCTM 3Ha-
4MTellbHOrO BKJlaAa OT npOI..IeCCOB /1/ H /2/ B HHKJ1~3MBHOe Ce4e-
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H11e rHP S HeKOTOPbiX K11HeMaTI14eeKHX o6naeTRX np11 SbleOKI1X 
3HeprHRX *. 

X 

' B HaeTORl!le~ pa6oTe Sbl411eJleHbl TaK~e 11HKJ110311SHble eneKTPbl 
MIOoHos s npo~eeeax 

1-

,. 

J1 + P _, J.L +J.L++J.L- +X, /3/ 

J.L+P->Jl+T++r +X 
/4/ 

I X - npoToH 111111 eosoKynHoeT b aAPOHos/. 

3aMeTI1M, 4To SKilaA Tpa~AeHT-npo~eeeos I 3/ s 113MepReMbte 
ee4eHI1R MHOrOMIOOHHbiX eo6biTI1~ S rHP 113y4aneR HaMI-l S pa6oTe1 7~ 

B AaHHO t:1 ~e eTaTbe O~eHI-!SaeTeR SKJlaA OT /3/ S Ha6niOAaeMoe 
ee4eHHe OAHOMIOOHHbi X eo6biTI1~ / S eJly4ae, KOrAa MIOOHbl napbl 
yeKOJlb3aiOT OT perl-leTpa~l-111/, 

HaKoHe~, s paMKax npoeTot:1 KsapK-napTOHHo~ MOAeilH po~Ae
HI1R aApOHOS eAeilaHa O~eHKa SKJlaAa S 11HKJ110311SHOe ee4eHI1e 
rHP npo~eeeos, OTJ1114aiOl!li1XeR OT o6ey~AaBWI1XeR SbiWe TOJlbKO 

+ -
TeM, 4TO S~-!pTyaJlbHble $OT0Hbl KOHSepT~-!pyiOT He S f £ -napy, 
a s aAPOHbl, 

2. 06CY~AEHHE PE3YnbTATOB 

nposeAeHHble HaM~ pae4eTbl noKa3aJ111, 4TO SeJ111411Ha 

el,inel d2a el,inel d 2ao 
o (x,y) = --- / --- , /5/ 

dx dy dxdy 

2 2 * B o6naeTI1 nepeAaHHbiX 11Mnynbeos Q << m I m - Maeea MIOoHa/ 
A11$$epeH~I1aJ1bHble ee4eHI1R PO~AeHI-!R 3JleKTPOHHOt:1 napbl MIOOHOM Ha 

• 6 / 6 / RAPe 11ee11eAOSa1111eb S HeAaSHel-1 pa OTe · 
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• 

2 el , 2 inel , 
rAe d a / dxdy 11 d a , dxdy - 11HK1110311SHble eneKTPbl MIOo-
HOS s npo~eeeax J.LP ->J.LP+e -p 11 J.LP _, 11 e+ £- + aAPOHbl 
( £ = e, J1 , r ), a d2a0 / d X dy - ee4eHI1e J1 p -paeeeRHI1R S 6op-
HOSeKOM np1161111~eH1111, S WI1POKOM 1-!HTepsane 3Heprl1~ 
/250-2000 r3B/ n04TI1 SO see~ KI1HeMaTI14eeKO~ o6naeTI1 rHP 
HI14TO~HO Mana *. ToJlbKO nonpasKa oe1(x,y) OT /1/ AOeTI-!raeT 
HeeKOJlbKI1X npo~eHTOS S y3KI1X o6naeTRX Q 2 ,$ 0,1 r3B 11 y -1. 

4To KaeaeTeR npo~eeea /2/, TO ero ee4eHI1e s o6naeTI1 
Q 2 ~ 1 r3B 2 epaSHI-!MO e I 1 I' HO npl-1 Q 2 

,$ 0' 1 r3B 2 Ha 
1-2 nopRAKa MeHbWe /pHe, 2/. no3TOMY pn OT /2/ 11 S o6naeTH 
MaJlbiX Q 2 I Q 2 ~ 1 r3B 2; He npeSblwaeT 0 '3%. 

Ha6n10AaeMoe 6bleTpoe yMeHbWeHI-!e 11 HK1110311 SHbiX ee4eHI1~ I 1 I 
11 /2/ e ySeJ1114eHI1eM Q 2 06l>ReHReTeR TeM, 4TO MHHI-!MaJlbHble 
KI1HeMaTI14eeKH AOnyeTI-!Mble 3Ha4eHI1R KSaApaTa nepeAaHHOrO 
aAPOHaM 1-!MnyJlbea q 2 S o6naeTI1 He 04eHb MaJlbiX Q2 11 Y 
/Q 2 ~ 0,01 r3B 2 , y ~ 0, 1/ nponop~I-IOHaJlbHbl Q 2 : 

2 

q 2. = Q 2 ~ !6! 
nun w2 

rAe M X 11 W - 1-!HSap~-!aHTHble Maeebl aAPOHOS 11 see~ Heperl1eTpl1-
pyeMot:1 el-!eTeMbl 4aeTI1~, SKJ1104aR nenTOHHYIO napy , eOOTSeTeTSeH

HO, 
Bbi411eneHI1R noKa3biSaiOT, 4TO ee4eHI1R d lhel,inel / dx dy 

npo~eeeos I 1 I 11 , /2/ npH ¢11 Kel-!posaHHbiX y 11 Q 2 paeTyT e 3Hep
rl1et:1 n04TI1 111-!He~HO /eM. p11e. 2/, 0AHaKO eOOTSeTeTSYIOlllHe 
nonpaSKI-1 o el,inel (x,y) npH 3TOM yseJ111411SaiOTeR He3Ha411Te11bHO, 

noeKOJlbKy np11 $1-!Ke~-!pOSaHHbiX y 11 Q2 TaKO~ ~e poeT 1-!MeeTeR 
11 y d 2a 0 ,'dx dy. 

Ha p11e, 3 11 4 np11seAeHbl pe3ynbTaTbl pae4eTa 11HK1110311SHbiX 
eneKTpos MIOOHOS-s - npo~eeeax /3/11/4/ np11 Mamtx Q2 I E = 
= 250 r3B/. B11AHO, 4TO s 3TO~ o6naeTI1 ee4eHI1R d %-el,ineydxdy/3/ 

npi-!MepHO Ha nopRAOK MeHbWe eOOTSeTeTSY~HX ee4eHH~ /1/ H /2/, 
a ee4eHI1R /4/ - Ha 3-5 nopRAKOS, 3aMeTI1M, 4TO np11 60J1bW11X 
Q 2 I Q 2 ::;: 10 r3B 2/ 11HKJ1103HSHble ee4eHI1R /3/ y~e epaSHI-!Mbl 
e /1/ 11 /2/. B eny4ae npo~eeeos /3/ 11 /4/ MHHI-!MaJlbHble 3Ha-

* KaK 11 s pa6oTe 7 7 1 , Mbl y411TblsaeM sKnaA s ee4eHI1R 6eTe
ra~TneposeKI1X "/1/ 11 KOMnTOHOSeKI1X 00 A11arpaMM /p11e, 1/; 
eooTSeTeTSYIOll\1-le $OPMY11bl np~-!SeAeHbl S np11110~eH1111. AJlR ¢JopM
<!>aKTOpOS 11 eTpyKTYPHbiX $yHK~H~ npOTOHa 11enOilb30SaJ111eb Te ~e 
~OArOHKI-1, 4TO 11 S / 7 / . 
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PHc. 2. HHKn~3HBH~e c e 4eHHR 
npm~eccoe 11P ->11e+e - p 
/cnnowH~e JlHHHH/ H 11P -> 11 e+ e-+ 
+ aAPOH~ /wTpHxnyHKTHPH~e 

. JlHHHH/ B 06JlaCTH MaJlbiX Q2 

npH E = 250 r3B. npH BeAeHbl 
TaK~e ABe JlHHHH, COOTBeT
CTBy~~He ce4eHHRM npH E = 

4 

3 

2 

= 2ooo r3B. UH~P~ y KpHs~x -
3Ha4eHHR Q 2 B r3B 2 . 

I d 2c g(--•10 36 · 2) 
dxdy Cl'l 

~1 
,.-' ·-. 

/0,01 ...... - 0.1 

~------ 1 

/o.;·~ 
~----- - - -------- --- --

/ 
/1 

1_.--- -- -- -- -- ·-· 
0 I I ~- · I I I I I I I I 0 1----'--'---'--'----'--'--.-'--..___. _ _.__ 

0 0.5 y 1 0 OS 

PHc. 3. HHK11~3HBH~e ce4eHHR 
npo~eccoa 11 P ... 11 11+ 11- P 
/CnllOWHble 1111HI111/ 11 11P...I111+11- + 
+ aAPOHbl /WTPI1XnyHKTI1PH~e 
1111HI111/ B 06JlaCTI1 MaJl~X Q 2 

np11Eu250 r3B. U11~~ y KP11-
B~X - 3Ha4eHI1R Q 2 B r3B 2. 

' 

y 

P~-tc. 4. HHK11~311BH~e ce4eHI1R 
npo~eccoe 11 p ... 11 r+ r-p 
/cnnowH~e 1111H1111/ 11 11P->p.r+ r- + 
+ aAPOH~ /WTPI1XnYHKTI1pHble 
1111HI111/ B 06JlaCTI1 MaJl~X Q2 

npl1 E- 250 r3B. ~11~p~ y Kpi1-
B~X - 3Ha4eHI1R Q B r3B 2 . 

• 

4eHHR q2 
HHeM : 

e paccMaTpH eaeMo~ o6nacTH Q 2 H y Aa~TCR e~pa~e-

q 2 
min 

M2 
- Q2~ +4m2 - w 2 f 171 

I me - Macca nenToHa nap~/, 4TO 11 o6ycnoen11eaeT noAaeneH
HOCTb 11X Ce4eHI1~, OCo6eHHO /4/, B 3TO~ 06JlaCTI1 no cpaeHeHH~ 
C /1/ H /2/, 

CneAyeT OTMeTHTb, 4To aa poeT ce4eHI1~ d2a el~ln el / dxdy 

npH Y ... 1 /Q 2 ~ 0,1 r3B
2
/, CM. PHC. 2-4, OTBeTCTBeHeH KOMnTo

HOBCKH~ BKJlaA,KOTOp~~ AOMI1H11pyeT 3AeCb HaA 6eTe-ra~T1lepoBCK11M. 

06Hapy~eHHaR MaJlOCTb 11HKJ1~311BH~X Ce4eHI1~ /1/-/4/ noaeo
JlReT CAeJlaTb B~BOA, 4TO BKJlaA B 113MepReMoe Ce4eHI1e rHP npo
~eCCOB 

11 +P->11 +y*+X, 
_. aAPOH~ 

11 + P ... 11 + y *y * + X 

-+ aAPOHbl 

!8! 

191 

B 60JlbWe~ 4aCTI1 KHHeMaTH4eCKO~ o6naCTI1 6yAeT TaK~e He3Ha4H
T eJlbH~M. Ae~cTBI1TeJlbHO, e paMKax KBapK-napTOHHO~ MOAenH o6-
paaoeaHI1R aAPOHHO~ CTPYH OAH11M 1111H ABYMR Bl1pTyanbH~MI1 ~OTO
HaMH Ce4eHI1R /8/ 11 /9/ npH 60JlbWI1X Q 2 MO~HO O~eHI1Tb cne
AY~~I1M o6paaoM 18 ~ 9 1 : 

d 2a 
dxdy 

d 2 a + - 2 (y * ... aAPOHbl):: --(y* ... P P ) I e . 
dxdy i 1 

d 2 a d 2a + 4 -(y*y* ... aAPOH~):: --(y *y* ... p p-) I e . 
dx dy dxdy 1 1 

/10/ 

/11/ 

rAe .e 1 - aapRA i -ro KBapKa co cn~-tHOM 1/2 /e eAHH~-t~ax aa
PRAa 3JleKTpoHa/. B MOAellH ~BeTH~x KeapKoe (Nq ,. 3 +6) 

3Nq 

2 ~ I e~ .s. 5 . 
i •1 

3Nq 

~ ~ I e -4 .;: 1L 
3 j =1 I - 9 • /12/ 

nocKOJlbKY cyMMa nonpa&OK 8 el (x ,y) + 8 1 nel(x . y) OT I 1 I 11 121 
111111 131 np11 Q2 ~ 10 r3B 2 11 y .5. 0,8 orpaHI14eHa ceepxy 3Ha-
4eHI1eM 0,2%, To aoaMO*H~e Pn pT npo~eccoe 181 11 191 e 3TOH 
o6naCTI1, no-B11A11MOMy, He npeBbiCRT OAHOrO npo~eHTa . 
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nPHJlOlKEHHE 

C~MMeTp~4HOe no xapaKTep~cT~KaM nenTOHHO~ nap~ A~¢¢epeH
LI~anbHoe Ce4eH~e npot.~ecca ll p -> ll y+e- + aAPOHbl MOl!<HO 3an~
caTb B B~Ae 171* 

d 
2a4 I II dM2 2 

u= --(S +S )dXdY xdt dV d¢ 
773A --- k dr e+e- · ~--

s t2yAY 

rAe 
SI,II=.!_MSI.IIW =2MW .SI,II vW .l..si ,II 

2 ll v !J.V 1 1 + 2 T 2 

1 
dr e+ e-= B SR dcos8R d¢R, S R = v 1-4m 2 I V

2 
f 

2 2 2 2 2 
As = S -4m M Ay = Sx + 4 M Y, Sx=S-X, 

S=-2p.k, X=-2p·k 1 , Y=Q2 M2=_P2 
' X X 

t:q2, V2=-K~ Txt+M 2 -M 2 
X 

/n " 1 I 

;n , 2/ 

;n , 3/ 

;n , 4/ 

CeepTK~ sf.2 ' on~CbiBaiOUl~e BKnaA 6eTe- ra~TnepOBCK~X A~ar
paMM, 6~n~ onpeAeneHbl c ypoBHR MaTp~4Horo 3neMeHTa ~ npo
~HTerp~poeaHbl no TpeM yrnoBbiM nepeMeHHbiM, ¢k , ¢R ~ cosO~, 
c noMOU1biO c~cTeMbl aHan~T~4ecK~x Bbl4~cneH~~ SCHOONSCHIP

1
1 I . 

np~ 3TOM Mbl He Aenan11 HL1KaK~X np~6n~l!<eH~~ C TeM, 4T06bl 
~MeT b B03MOl!<HOCT b npOBOA~T b pac4eTbl B n1060~ T04Ke K~ HeMa
T~4eCKO~ o6naCT~ rHP, 0KOH4aTenbHbl~ pe3ynbTaT TaKoro e~-

4~CneH~R MOl!<HO npeACTaB~Tb B B~Ae 

I 2 2 1 1 2 77 277 I 
s12(Mx,t,V )z- I dcoseRJ d¢Rf d¢k-S12= 

' 8772 -1 0 0 • 

3 1,2 
}; ci 

i=O 

. 4 4 2 v 2 m 2 
1 c1.2 v ~ c1 .2 v c1.2 e -+ -+ ~ -+ -- + 
A i 4 A 4 i= 1 i+4 A i 9 G 

M M M D 

3 m2 2 4 2 
+ }; c1 .2 -~- +L 1 }; cl ,2 ~ +}; c1.2 -~ + 

i=O !+10 G A' M i=O 1+14 A' .= 3 !+14 ,i 
D M M 

1 
"M 

;n.s/ 

* B cny4ae npot.~ecca /3/ TOl!<AeCTBeHHOCTbiO MIOOHOB npeHe6pe

raeM. 

8 

• 

rAe 

+ ~ c1,2 ..l.- + c1 ,2 _v4 + c1.2_1_!. 
jzQ 1+19 AI 24 A4 25 E 

M M 

E=.L(Y -'-t+V2 ). 
2 

2 " AM=A(Y,t,-V )=4(E" -Yt), 

1 E ._ p 
2 2 L = - ln ~·--G = Y tV + mp AM • M p E- P D 

s -
p = ~VA M' 

;n.6; 

a AOCTaT04HO rpOM03AK~e K03$ciJ~l.l~eHTbl C 
1~2 ( n =0 ,1, ... ,25) RBnR

IOTCR cllYHKLI~RM~ ~Heap~aHToe M ~ ~ t. B ciJopMyne ;n. 5/ AnR 

s:(M~.t.V 2 ) i<03¢¢~LI~eHTbl c;np~ n = 3,4,7,8,17,18,22,23 
~ 24 paBHbl HyniO. 

+n -
.QnR BKnaAa ABYXciJOTOHHOro pOl!<AeH~R f l -nap B ~HKn103~B-

Hoe ce4eH~e rHP nony4aeM cneAY10111ee Bblpal!<eH~e: 

d 2u i 2a
4

S
2

y ----
77 As\ A y 

;n.7/ 
2 d 2 I 2 2 f dM f.s!l2 fdV .s .s (M , t,V ), 
X t R X dx dy 

rAe 

I 2 2 2 I 2 2 2 1 I 2 2. 8 
s (Mx,t,V )=2MW 1(Mx,t)S 1 (Mx,t,V )wW2 (MX't~S 2 (MX't,V J~n. I 

a ~HTerp~poeaH~e BeAeTcR no o6nacT~ 

(M + m 77 ) 
2 

.5 M ~ ..$ ( v w2- 2 m e ) 2, 

t _ 1 [ S (W 2 2 2 2 2 
max , min-

2
W 2 x -Mx)+2MxY-4my(SX~2M )± 

2 2 2 
± y A y y A (W , 4 m p • M X ) ] • 

2 2 1 - -
4me~V ~ -Jv' AyVAt -SxT)-Y-t, 

2M 

2 2 2 2 
W = M + S X- Y, \ = T + 4 M t. 

/n.9/ 
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nocKOilbKY JlenTOHHbiCi TeH30p S ~ v , OT8e4aiOU\I-1Ci 8KilaAY 
OAHO¢OTOHH~X AHarpaMM, npeACTa8Jl~eTC~ 8 8HAe 

II _l_f • 
Sllv = Saf3 ;llv V 4 af3 ;n. 101 

rAe 

v2 
eaf3 = k2a k 3{3 + k3a k2{3 + 2 °af3. ;n. 111 

S - 1 11 1 -a af3;1lv - KOMnTOH08CKHH TeH30p , onHCbl8aiOUIHH H3Ily4eHHe 
11 T~)!(eJloro ¢oTOHa 11 MIOOHOM, TO HHTerpHp08aHHe sJt no ¢aao-
80My npocTpaHCT8Y nenTOHHOCi nap~ 1fH11- . He aaTparH8aiOlllee 
nepeMeHH~X S {3 , np080AHTC~ TPH8HailbHO: 

a :11v 

77 2m~ 2 J r rdi 'r+ _ = -s (1 +-)Co ~v + K Kfl). 1n.121 
ap r 6 R v 2 Clt' a . 

nepeXOA~ OT nepeMeHHOCi ~k 
2 

K HH8apHaHTY Z2-2k 1·K-V : 

d<pk =~~ ;n. 13/ 
v·~ , ilz 

rAe 

2 
R z = A zz + 2 B z z + C z . 

A =-A z y• 
2 2 

B = B a + V ( S S X +2 M Y ). z z 

2 2 
-Cz 2-C~ +2 V [ YA 8 -T(SY +2 m Sx) -+ 

;n. 14/ 

-+ t ( SX - 2 M 2 ( Y + 2 m 2) ) ] -+ V 
4 

As ; 

B~ 2 2M
2
Y(Y-t) +X(Sxt-YT) +SY(Sx-T). 

2 2 2 2] -C 0 =[XT-Y(S-T)) +4m [(S -T)(S t-YT)-M (Y-t) , 
z X X 

H HHTerpHpy~ C8epTKY 12 MS af3; ll~' 
npeAenax / 111 , nony4aeM: 

• 0 {3 • W no Z 8 H38eCTHbiX 
a llV 

10 

• 

zmax 

d' (M ~ t ,V 
2
)"': f dz • {-MSaf3;11v ' 0a{3 'W11v = 

2 min v R 
/n. 15/ 

2112 2 21 II 2 2 
=2MW1 (Mx.t)S 1 (Mx,t,V )+vW 2(Mx,t)T.S 2 (Mx,t,V ). 

rAe 

II 2 2 1 Y 2 -4m 4 1 2 2 
S 1 (M t,V )=!-==-- {----2 + -(t+Y- V )+2m]-

X' C t-Y-V 2 \ - z 
;n. 16/ 

1 2 2( 2 2) Bz l 1 --(V+2m)t-m --1-S .. -X!+--, 
2 <-c r2 v":\ z y 

II 2 2 1 [ 2 2 ) 1 
S 2 (M X ,t,V ) = l -=:=- M ( t + Y + V ) - XT + £ ---

v -cz (t-Y-V )v -c z 
X 

/n. 17/ 
[ • .2 2 2 2 2 2....2] x t(S(S-T)+X(X +T) -2M (t+2m - V )) +(V +2m )(Sx T+2SX)-2m r -

2 2 2 Bz 2 2M 
- (V +2m ) --[S(S-T)-M tl! -!S .... -X I---

(-C )3/ 2 v'A; 
z 

TorAa 8KilaA KOMnTOH08CKHX AHarpaMM 8 Ha6IliOAaeMOe Ce4eHHe 
rHP onpeAen~eTc~ 8~pa)!(eHHeM 

d 2 4 2 2 2m2 
~,._!~~fdM2f~JdV S (1+-e)SII(M2tV2) 8 
dxdy a"As x t2 v2 R v2 x· · · /n.1 I 

rAe HHTerpHpo8aHHe 8eAeTc~, KaK H 8 ¢opMyne /n. 1/, no o6-
nacTH /n.9/. 
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