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nony'teHbi Bbip&JK9HH51 An!! aMnnHTYA MaTpRJlbl NN -pacce51HB51, Bbi'UlC ... 

SHHbiX H3 o6M9H8 T9H30pHbiM { J • 2+) H nceBAOT9H30pHbiM { J • 2-) M9-

0H8MH, Cnenaao pa3noJKeaue no napnuan&Hb!M BonaaM x npRBOA51TC51 ljlopMynhi 

n!l napnHan&HO-BOnHOBbiX aMnnHTYA• 

fipenpBHT 0&i.eJlBB8BBOrO BBCTBTYT8 gepBYlt BccneJ10B8BBI. 

Lly6JUl, 1987. 

P2-3188 
Azhgirey L.S., Chizhikov V.I. 

Exchange of Tensor Mesons In Elastic NN-Scattering 

The N-N scattering matrix amplitudes for the exchange of 
tensor ( J • 2+) and pseudotensor ( J • 2} mesons are ob
tained, A partial wave decomposition is made and the expressions 

for the partial wave amplitudes are given. 

Preprint. Joint Institute for Nucleer Research. 
Dubna, 1967. 
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BBeneaue 

B nocnenaue aecKOIIbKO neT 6hm BbiAOnHeH p!!A Bbi'IBCIIeHHII aMnnuTyAhi yupyro

ro HyKIIOH-HYKIIOHHOrO pacce!IHB!I B p8MK8X OAH06030HHOII o6MeHHOII MOAeJIB (eM,, 

I 1-51 aanpuMep, pa6oThi ) • B 6onbWBHCTBe aTBX pac'leToB Y'IBTbiBancg o6MeH cKa-

P + ( p -) p -
JI!!pHbiM ( J = 0 ) , nceBAOCK8JI!ipHbiM J "' 0 B BeKTOpHbiMH ( J • 1 ) Me-

301J8MB ( HIIH Me30HH!o!MH pe30H8HC8MH, paccMaTpHBaeMb!MH K8K OAH0'!8CTH'!Hb!e COC

TO!IHB!I) H 6bin0 necTHrHyTO paayMHOe KS'IeCTBeHHOe cornacHe C 9KCnepHMeHT81IbHbi

MH A8HHbiMH, EbinO 6bi BHTepeCHO npH Bbi'IHCJieHHH 8MIIIIHTYAbl HYKIIOH-HyKIIOHHOrO 

pacce!IHBSl yqeCTb T8KlKe o6MeH 6onee TSlJKellbiMH Me30H8MH, T8KHMH, H8DpHMep, K8K 

NN-
1
0 

-pe30H8HC, BKII8A OT KOTOpbiX cyrueCTBeHeH B HH3WHX COCTOSlHH!IX 

161 c - 6 CHCTeMbl , STOll Uellb!O B H8CTOS1WeH pa OTe DOIIY'!eHbl Bb!pall<eHHSl AIISl 
napua-

81IbHO-BOIIHOBb!X 8MDIIHTyA, OTBe'!8IOWHX 06MeHy TeH30pHbiM ( J p = 2 +) H 
nceBno-

P - xl 
TeH30pHbiM ( J • 2 ) Me30H8MH 

MaTpHny ynpyroro 
NN -pacce!IHHSl aanaweM B Bane: 

M -li[(a+hl+(a-b)(a
1 
;)((;2 ;)+(c+d)(c7\n!l(;2 ~)+ (l) 

.. -: .. "1 .... .... ..... ...... l 
+(c-d)(a 1 d(a 2 rl+e(a 1 n +a 2 n) , 

... 
rne a 1 H 

... 
(;

2 
-cnHHOBbie onepaTOpbl nepBoro H BToporo HYKIIOHOB; t 

... , ... ..... .... , 
enHHH'!Hbie BeKTOpbl B H8Dp8BJieHH!IX 

...... , 
p + p p-pH pxp 

... 
m 

... . -
p H p' - H8'181lbHbiii H KOHe'!Hbiii HMDYIIhCbl HYKIIOH8 B C,U,M. AMDIIHTYAI.ol a , b , 

c , d , e SlBIISl!OTCSl ljlyHKUHSlMH aaeprHH H yrna pacceSlHH!I 
() B c.u.M. 

B OAHOMe30HHOM npH6JIHJKeHHH, B cny'!ae narpaHJKH8H8 B38HMOnel!cTBHSl BHA8 

nm1 aMnnHTYAhi ynpyroro 

181 
(eM., nanpHMep, ) : 

L = y 4rr g'IJr#LV 'l' <lJ #LV • ( 2) 

NN-pacce!IHH!I crrpaBeAIIHBO cnenyiOwee BbipaJKeHHe 

xl noTeHUB81Ibl HYKIIOH-HyKIIOHHOrO paccellHH!I AIISl o6MeHa T9H30pHblM H 

nceBAoTeaaopHbiM MeaoHaMH rrony'leHhi B pa6oTe Ea6HKoBa17 I. 
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~ro2 -r' , r -•' , a , , 
M = y IU (p 1 )['!4'U (p 1lPJL"·JL'v'U (p2 l1J.Iv'U (p2l-(p 1 ... p 2l!. (3) 

3nech m , p , F: -Macca, HMnynhc H nonHaSI aaeprHSI ayxnoaa B c.u.M. ,_ U' 

qeTbtpeXKOMUOHeHTHbie CUHHOpbl llHpaKa, a p J.II'•J.IJ,.' -QJyHKUHSI pacnpoCTpaHeHHSI, 06-

MeHHblfi' qnea (p'1 .. p;) nonyqaeTcSI Ha nepaoro qneaa Bbtpa>KeHHSI (3) aaMeaoA 

P;"'* r; H yMHO)!(eHHeM Ha o6MeHHbie onepaTOpb! CUHHOB HyKnOHOB, J.1'30TOllH'!ecKHfi 

cnHH o6MeHHBaeMoro MeaoHa B Bbtpa)!(eHHHX ( 2) H (3) ae y'IHTbtBaeTCH, B aanb-

aeilmeM onycTHM TaK)!(e qneH ( p ; ... p;) , H nony'leHHbie peaynbTaTbl 6yuyT OTHO-

CHTbCH K cny'ia!O 06MeHa H30CKanHpHbiM ( T,e, Hel!TpanbHbiM) Me30HOM Me>KUY 

nayMH aeTO)!(JJ.eCTBeHHbiMH ayKnoHaMH, Ma aTHX peaynhTaTOB 1 onaaK0 1 nerKo CKOH-

CTpyHpOBaTb npaBHnbHO CMMMeTpH30B8HH~Ie 8MllnHTYUbl pacceHHHSI B COCTOHHHHX 

c T = 0 H T = 1 H cnenaTb o6o6meaae aa cnyqai\ MaoaeKTopHbiX Meaoaoa. 

( p + 
TeaaopHbtil MeaoH J = 2 ) 

3anHmeM narpaH>KHaH aaaHMOJJ.eficTBHSI TeHaopHoro Meaoaaoro nonS! <IIJ.I" c 

HyKnOHHb!M noneM IJl B BHUe: 

- gT - - -{T -
L =.J4rr 2m l'l'yll(avlfll- <av'l'lyJL 'l'}<IIJ.II' +.J4>T~(aJL'l')(av'l')<llJ.IV ·(4) 

CB513H 1 conep>KarnHeCSI B nepaoM H BTopoM qneaax narpaH>KHaHa ( 4) 1 aaaoaeM ..... 
g T ( Be~TOpHo-rpauHeHTHOfi)- HfT (TeH30pHO-rp8JJ.HeHTHOii)-CBSI3SIMH COOT

BeTCTBeHHO, ~YHKUHH pacnpOCTpaHeHHSI UnSI Me30HOB CO CUHHOM 
/619/ 

J "' 2 HMeeT BHU : 

P ,, 1 I ~q, qq 
f4',JLI' = ~ Y,(i '+..:.f...E_][o II v'] JL +~ /Ill 2 w'+ -- + J.l JL 2 

( 5) 

+ Y.[opv'+ q~~"'Hvp' + q"ll't'J-}[opv+~Hollv + ql.!~;v'll. 

3necb q
2 = (pI-p;)

2 
., 2p

2 
( 1- X), X = cos (} , J.l -Mace a 06MeHHB8eMofi '!aCTHilbi 1 

o/-! 11 -cHMBon Kpoae!Cepa. McnonbayH (4) H (5) 1 H3 cpaaaeHHH Bbipa>KeHHll ( 1) 

H (3) nnH cnyqag gT -cBR3H (t'J.II'"' iy/l(p~+ Pv ll nony'IHM: 

4 

.. 
f~ ·':'t_. 
'.,. 

; ; ~ 

1.'~~)' 
)t~. 
,;~~. 
l,j!l.~ 
., ¥'· 
::i ;~ 

't.': 

:· 

:· 

'' 
•, 

'• 

·\),' 

lil 
~
~~~ 

' 

' I 

::·). 

f'~\· 
,!{A) 

;I.:. 

g
2
T 1 p2 3 E

2
- m2 2 Em p 2 

a·~8 -2 E<--::r-- + xl[~ + x(3 -t- rxll+-x(1+xl+ 
m - p p 3E 

IOE[m ( E-m J F.(2Em ]} 1 +-g- r,-+x 1+--x) +;r-:Jr+x0Hx) (x
0
-xr; 

r. F. p 

(6) 
g

2 
p2 3E

2
-m

2 
2 p 2 !OF. E E2+m2 -t 

ba ~ 1-<----;:-r- +x) + -
3 

0+ xl-t--
3 

O+xl+-
3 

<-:-r+ x) }(x
0
-x) ; 

Bm 2E p E p 

2 
gT 

c =- -;:;--,r 
Bon 

2 3F2 2 I 
_P_ (~ + xl~; 
2E p x 0 -x 

d c:::- c ; 

ie g;_ !L_ 3E
2
-m

2 
n2 JOE E E -1 

-:--0 = ;.----]' 2 ., <-r-+ xl(3 -t-o)+-"--;- (I+ x) +--- 0+-.=!!'x) + -(l+£xl l (x -x) 
SID 8 m r, p 3 1·. 3 E 3 0 

B Bbtpa>l<eHHHX ( 6) H nanee Hcnonb30B8Hbi o6oafla'!eHHH: 

f = (F.- m lJF + m) . 
xo 1+p2/2p2, 

B cnyqae IT -CBH3H (f'J.II' = p~ Py) aMnnHTYJlbi .pacceHHHSI a , •• ,
1 

e 

p + 
aaanorH'II!bl 8MUnHTyJJ.aM JJ.nH 06MeHa CKBnS!pHblM Me30HOM ( J = 0 ) 

1 
YMHO>KeH-

Hb!M Ha QJyHKilHIO 

a HMeHHo: 

1 1 2 p
4
0-xl

2 
2 I 2 2 p4(J-x) 2 2 

4 n < x l = --4 [ r2 + E + J + o=-i [p x + E - J _ 
m • 2m !L 2m !L 

- 1 [ 3;4 p2 x -F2 p
4
0-xl2 

- - p. J 2. 

a= 

f2 
T ( [2 Em -I 

4 m 4F: • n xl -pr- xO-oll <x 0 -x l 

2 
IT 

b = 4m4 F: 

ie 

sinO 

O(x) E
2
+m 2 

x;=:-;[7-x]; c=d=O 

f 2 

_T_n(x)~ 
4m 4 E •o-x 

(7) 

(8) 

AMnnHTyJJ.bt 1 oTBe'!aiOillHe cMemaaaoA g T f T -cBH3H 1 Bbt'!HcnHIOTCH H3 naar

paMMbt pacceHHHSI, B KOTOpOil' BepmHHbl B38HMOJJ.efiCTBHSI Me30HHOro H HyKnOHHOrO 

nonefi COOTBeTCTByiOT pa3nH'IHblM CBSI3SIM B narpaH>KHaHe (4), H HMeiOT BHU: 
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gTIT 3F 2 2 2F. 3 2E +m 
a= --2-. {p 2(~ + x l[~+xO----fXl)+ 

4m F. p mp m 

2 [H~m )I -1 +rL(x) -
2
- -x0-fxl (x 0 -x) 

p 

( 9) 
g I 2 3 1·: 

2 
-u, 2 

2 E 2+ m 2 -I 
b=.-:::r.:...:r_{p <--:r-+xl +tL(x)(-"-2--xll(x 0 -x) ;c=d=O; 

4m2 F. p p 

. " f 3V2- 2 2 F.+m 2 -I 
-'-"- = ~ { 1.2 (~ +xlO---m-ol-3 L(x)0-fX) l<xo -x) ; 
sinO 4m 2 F P 

P 4( 1- x) 2 
L(xl=p 2 x-F. 2

-
2 

p. 

nceBQOTeHSOQHb!!i MeSOH ( Jp = 2-) 

!13-38 Tpe6oBBHHSI HHB8p118HTHOCTH OTHOCHiellbHO 06pauteHHSI BpeMeHH narpaH

lKHBH B38HMOUeiicTBHSI MQ)KeT HMeTb 11H60 nceBUOBeKTOpHO-rpaaHeHTHYIO CBll3b 

gP T -CBHsb) nonH nceaaoreusopaoro Mesoua c ayKnOHHLIM noneM, 

g - -
L = ._,; 4IT 2 ~~T ['I' y 6 y /.L (a v '!')- (a v 'I') y 6 y /.L 'I' J fll p. v ( 10) 

mt6o nceaaoreasopno-rpaaiienrayiO ( IPT-CBSI3b), 

.... 
L = v 4" !;f <a"' ·~ li y 6 <a v 'I'> <1> P.~' . < 11) 

Dn11 ~PT-CBSI3H ll'p.v=iy 6 yp.(p~+p 11 )) 8MllllHTyabi a,,,,, e aaiOTCll 

Bb!p8lKeHHSIMH: 

a = -
.,2 2 ., .. 2 2 
~""P T p { 'l '. -III 
16 Ill 2 v.- ____ p_2 __ [ 2Em ) -I 

+ xl -- -xO-txl (x 0 -xl ; 
p2 

( 12) 
g 2 

2 2 2 2 2 -I 
b = _PT _!'__ (3F. -m + x)(F: +m_- x)(xo -x) 

l6,n2 F: p2 p2 

6 

lif 
t11 
1;1, 
\':l",l'l 

it' .f 
.;~~i 

;:. 
::1, 

! I 

{~ i 
J'l 
·'I ·1'1 '.'I '.'1 1 ''i 

.,.. ':' '.· .. 

2 2 . 2 
c "'- gPT { P (3" -m 2 [4m 2 4m2 4m

2 

--2 1': --- + xl -::-2 + ( 3 - --=-)+(I+ -::-rlxl +BEO+xlHx - )-
1

0 

16m ' p 2 p P. p. 0 x • 

2 2 2 2 2 2 
g PT P 3 F. -m 4 m 4m ) -I 

d·--2 {-(--2-+xl[(3+ 72>+0-~lx +8F:(l+xll(x 0 -x) ; 
16m F. p p. p. 

( 12) 
0 g2 2 2 2 _•e_ _ PT p 3E -m -1 
sinO-~ f: (-p-2-- + x)O-o)(xo- x) 0 

AMllllHTYilbl pacceHHHSI B cnyqae f PT -CBll3H ( llw m iy6 p /t p v) auano-

rH'!Hb! 8Mlli1HTYJ:18M, COOTBeTCTBYIOillHM 06MeHy llCeBUOCK811S!pHb!M MeSOHOM ( J p • 0 

yMHOlKeHHbiM H8 QJYHKUHIO !1(x)/m 4 (7), 8 HMeHHO: 

a=b=e=O; 
f;T 1-x 

c = d = --- • l1 (x) ---
4m4F. x 0 -x ( 13) 

KaK ylKe ynoMuuanocb, uai!aeaabie BhipalKeHHll anll aMnnurya pacceHHHH cnpa 

aeanHBb! B cnyqae o6MeHa H30CK811llpHbiM Me30HOM MelKay UBYMH HeTOlKaeCTBeHHbl 

MH HYK110H8MH, CooTBeTCTBYIOillHM o6p830M CHMMeTpH30B8HHLie Bb!palKeHHll J:lllll 8M 

llHTya pacceHHHSI B COCTOllHHSIX C H30TOllH'!eCKHM CllHHOM T = 0 HllH T = J 

KOHCTpyHpyiOTCSI C llOMOI!lbiO COOTHOWeHHil 

a(x; T • ~) = a(x) :t a(-x), 

b(x ;T .,y) = b(x) +d-xl, 

c(x; T= Y> •dx) + b(-x), 
( 14) 

d(x; T =Y>= d(xl+ d(-x), 

e(x; T= Y> = e(x) + e{-x) , 

rae B llp8Bb!e CTOpOHb! paBeHCTB BXOaHT 8Mll11HTYJ:lbl 1 aaeaeMb!e ljJopMynaMH 

( 6), ( 8), ( 9), ( 12) u ( 13). B cnyqae o6Meaa usoaeKTOpHLIM MesoaoM aecHM-

MeTpH30B8HHb!e 8MllllHTYl1bl yMHOlKBIOTCll H8 H30CIIHHOBLI!i MHOlKHTenb t 1 • ; 2 H an 

paCCeHHHSI B COCTOSIHHSIX C T • 0 HllH T • 1 crrpaeeanHBhi BbipalKeHHH: 
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o -3 I I a(x;T•I) .. +I a(xl±a(-x) , 

o . -3 I - I b(x; T "'1) a+l b(x) + c(-x) 

c(x; T=Y)a:ilc(xl:t" b(-xJI, ( 15) 

o -31 - I d(x; T • 1 ).+I d(x) + d(-x) , 

e(x; T=Y l-~~je(x)+"e(-xll 

napyHanbHO-BOnHOBbl9 8MilnHTyAbl 

napaMeTpH$8UHl! M8TpHIIbl p8CC9l!HHl! B T9pMHH8X cp830Bb!X CABHrOB A8H8 B pa6oTe 

/10/ /10/ 
CTsnrra H np. • YMHO)I{al! cpopMynhl, npuaeneaHble a Ta6n11ne III pa6oTbl , aa 1/2 11 

cyMMHpyll no seeM saa'!eHHl!M f , rrony'!HM napnaanbao-aonaoBhle pasno)l{eHHl! MaTpH'!

HblX sneMeHTOB H9CHMMeTpH30B8HHOit M -MaTpHIIbl B CHHrneT-TpHrrneTHOM rrpenCT8Bioo 

neHHH, .llnll Toro, 'IT06bl o6paTHTb 3TH Bblp8)1{eHHl! 0 npOHTerpapyeM HX IlO cos fJ, YMHO

)I{BB rrpenaapHTenbHO Ha COOTBeTCTBYIOUlHe <jJyHKilHH ne)I{BHApa, 3aTeM, BOCilOnb30B8B

lllBCb H3BeCTHOit CBl!3biO Me)I{Ily M -MaTpH[(eit B Cl!HrneT-TpHnneTHOM npencTaaneHHH 

H 8MilnHTYA8MH a , .,, , e , a T8K)I{e CBOitCTBBMH cpyHKIIHit ne)I{8HApa, nony'IHM 

1101 
Bblpa)l{eHHl! nnll orrpeneneaHblX B rrapnllam.ao-aonaoa~o!X aMnnHTyn a fl 

..... 
ae 
2i = p<he-ce l, 

a f f . f Ff f(2f +3) 
~=&a [2(f + l)af +by+ cy- zf +I -2f+l &yl • 

~ =p[bf +en+ 21_ +~] z; L 2 e + 1 2 e + 1 (16) 

ae f-1 =-P-[zfa -b -c _ (f+I)F +(f+IH2f-l){i; ] , 
z; ze-1 e e e ze+1 e zf+l e 

a l p i + 1 (j + 2) . 
TI'= 2j+l y j [-al+l+hl+l+cl+l+2j+3FJ+l+(2J+I)dl] 

B cpopMynhl ( 16) BXOAl!T cneny10mHe HHTerpanbi oT aMrrnHTyn paccel!HHll a, .... , e • 

8 

+I 
a f ~ ~.; f 8 (X) 9'e (X) dx 

-1 

+I 
ce = !2 f c<x>Pe (xldx 

-1 

+1 
be a •; f b(x)~j>f (x)dx' 

-I 

+I 
dy = l2 f d(xl~Pr (x)dx, 

-I 

+I 
F ,, J [a ( x) -b (x)- dx) J x - d( x) ['P ( )- 'j' ( ) 1 l 

f .. 12 -I I- X 2 ·-- 'f _, X ' f +I X 'X , 

+I 
t.:p = •; f ie(x) [~Pf (x)- pf (x)Jdx 

-1 sinO -I + 1 

( 17) 

C IlOMOlllbiO ljlopMyn ( 16) H ( 17) 38A8'!8 HllXOlKAeHHll napuHallbHO-BOIIHOBhiX aMn-

IIHTyn, OTHOCSIUlHXCll K COCTOl!HHliM C IlllHHb!M yriiOBb!M MOMeHTOM, pemaeTCll B 

o6meM BHae. TaK KaK aMnnHTYAbi pacceliHHll, Bbi'!Hcneaabre B npu6nHll{el!HH onao

Me3oHHoro o6MeHa, o6paTHO nponopUIIOH81lbHbl p83HOCTII ( x
0 

- x ) , TO B 9TOM 

cnyqae IIHTerpanbi ( 17) nerKo 6epyTCl! B l!BHOM BHt:te C IlOMOIUbiO cpopMyllbl Heit-
/ 111 

M8H8 

npaBet:teM liBHbie Bb!paJKeHI!ll Anll HHTerplli!OB ( 17) B CIIY'Jae o6Me!W Tea-

30pHb!M Me30HOM C gT-CBll3biO: 

g 
2
T 2 3 E2

- m2 2 Em 2 , 
•p = ~8 I[.L2P(--2-+xol(---r-+xoC1+oo))+Lxo0+xo)+!QE(..!!!+xo0+f.-m, ll+ 

tl nr '· p p 3 F 3 F: E o 

F 2 Fm 2 3 1·~ 2-nt 2 2 
+-t<-~-+ Xg(l+tx 0 ))JQp(x 0 l-[m+~(--2-+ x

0
H3+tx

0
)+ P

6
,, t+ 

p 2 F. p ,, 

~ !OF. F:-m F: I I [~2 3f:2-m2 ~ + .lf. 0+x 0 l+-3 -0+-F-.-x 0 >+ 3 (1Hx 0 loe
0

- 3 2
F+t<--w-+

2
Ex

0
l+ 

2 2 
P Io ( F.-ml F~ Ia P 8 I 

+ 3'i': + --3- + 3 ( r 1 - m: e P2 

~
2

r P
2 

3f:
2
-m 2 2 p 2 101·' F E 2+m 2 

bp= ~1[--. (--2- + x0 ) + --0+·x 0 ) +--·(I +x 0 l + --'-(--2-- + x
0 

liQ n(x
0
)-

8 m 2 T·. p 3 F. 3 3 p t 
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• 

3E2-"'2 P 2 n2 JOE E J P2 
-[--- + -•o +-"--- + -- +- 8 eo -- 8 et I; 

F. 2 F. 3 F. 3 3 6E 

2 2 2 
g T P 3 F. - m2 2 F. 2 I 

c e c - i)";.2 . 2E I (--p-2- + •o HI- •o ) Q e (X 0 l+ (7 + •o lBeo + "!" 8 e,l; dy = -ey ; 

c- g
2 

p
2 3F:

2
-m

2 p 2 JOE E-m 
l9 f = ~ ![2if"(--P-2- + •o )(3 + fxol + 3'E (I+ •o l + -3-(1 +-E-x~)+ 

( 18) 

E( J 32 3 22 2 2 +y IHxol (Qf l(xol-On (xoll-[~+d E-m +-p-x l+L+ IO(F.-m) 
- r +I 2 F. 2E 2E 0 3E 3 + 

F. I o p2 o I 
+ -:r• "ft - 6j':; '" f2 ; 

2 2 2 2 
, g T I[ P 3E -m p 2 IO(E-ml E 

ly =- --2 -2E <---r- + xo )(l + <xol + -- •o + ---xo+-'-<xo J• 
Bm c p 3F. 3 3 

. p2 3E2-m2 P2 P2 IO(F. l 
•<Oe 1 (x0 l-Oy+ 1 (x 0 ))-[--+d-'---+-xol+--+ .-m + 

- 2 E 2 F. 2E 3 F. 3 

F. p2 
+ -t dB fi - '6ii: £8 f2 I 

3aecb Of (xO) -QJyHKUHII ne>K8Htlpa BTOporo poaa, 8 -cHMaon KpoaeKepa. 

-.... ¢opMyflb1 ( 18) f!Of!yqeHbl llf!H 06MeHa II30CK8f!SlpHbiM M630HOM, napUII8f!bHO

BOfiHOBbJe 8Mflf!HTYllbl BbJqi!Cf!SlJOTCH COr naCHO ( 16), np11 STOM B cnyqae pacceHHI!Sl 

B COCTOHHIIII C T • 0 op6HT8flbHbifi MOMei!T KOf!l!qecTB8 llBII>KeHHSl ITp!!HHM8eT 

TOflbKO aeqeTHbJe 3HaqeHIHI llfll! CI!HrneTHb!X II qeTHbie - llf!H Tp!!ITf!eTHbiX COCTOHHHl! 

flO fiOf!HOMy CfiHHy llByX HyKITOHOB, np11 pacceHHHII B COCTOHHIIII C T = 1 qeTHO 

llfiH CI!HrneTHbiX II aeqeTHO llf!H Tp!!ITf!eTHbiX Cfii!HOBb!X COCTOHHHl!, Ecnl! rrpoMe>KyToq-

Hbtl! Me3QH SlBf!HeTCSl 1!30B6KTOpHblM, TO fl8pU118f!bHO-BOfiHOBbte BKIT8llbl, OTHOCHIUI!e

CH K COCTOHHIIJO C T = 1, OCT8JOTCH 6e3 113MeHeHHH, 8 BKfl8tlbl B COCTOHHHH C 

T = 0 yMHO>K8JOTCH Ha -3, 
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nPHnOIKEHHE 

npHBeaeM 3HaqeHI!Sl HHTerpanOB ( 17) llnH ITpOMe>KyTQqHb!X CKanHpHoro, f!Cea

llOCK8f!HpHOro, BeKTOpHoro II rrcennoneKTOpHoro Me30HOB, 

p + 
B cnyqae CKanS!pHoro Me3oHaoro rromt ( J = 0 ) narpaH>KIIan B38HMonellcT-

BHH !!MeeT Bllll 

L = y47r g
8 

IJijl(jl ( 19) 

a HP.Terpaf!bl ( 17) naJOTCH BbJpa>KeHHS!MH: 

rne 

2 

ay= :;: ![~ -x 0 0-o0 JlOe<x 0 l+0-rx0 lBy0 -}tBe
1
1, 

g2 I[ E2+m2 J I 
b f ";it ---pr- - x0 (lp ( x0 l + 8y0 , cy = dp "'0 , 

c ,., f "2 
=- 4.E I<I-rxol[ of_J<xol-Qf+l(xollHBfl I' 

2 
F .. -.li&. ltx

0 
• y H: [ ') Y-1 ( '0 ) -.) f+ 1 (x 0 ) I - £ 8 PI I 

Dn11 rrceanocKannpnoro rrpoMe>KyToqaoro MeGoHa ( J P = 0-): 

( 20) 

I. .. y47r !\p \Piy5'l'<!J ; (21) 

,-
a y = b f "' '"Y = o , 

2 

ey=de .. :~l(l-x 0 lQf•(x 0 l+By0 1 
(22) 

~2 
ry =-4:. [ Oy_t<•o l- Qf+t<•o ll 

Dn11 o6Meaa neKTOpHbiM Me30HOM ( J P ~ 1- l : 

L 
- - - f y 4 rt g 'I' i y 11' •jJ + y 47r _v_ 'I' a 1{1 •!J 

v /1 /1 4m p.l/ p.v {23) 

I 
Opv• 2i(y/1 Y,_, -Y,_,Y/1 ), ,,, -~ 

p.v a.,., ~ - dx,_, 

~ ~ I [ 2•:111 I 0 I ' a f • - U 7 + X 0 ( 3 + £ X 0 ) Q f (x 0 ) - ( 3 + £X 0 )u fo - "f f<~ ft I + 

11 



·-. 

8vfv I[ E E-m I ( E-m " t E-m" I -t-E- ~-•o0+-m-•o 1 0e<•o>+l+-m-•o> 0fo+ -m-0 f1 + 

12 2 
v P I ( [ 2 Em ( ll ( [I 2 Em I + i!,;;2E l-x 0 l pr + x0 3+tx 0 Or x0 l + 3 t + -pr-O-x 0 H3+tx 0l8ro+ 

+ [l-yO-x 0 ll8p 1 + ~ t8 f.2 I, 

g! 3E 2
-m2 

bp .. --1<--2- + •o>Oe<xo>-llro I-4E p 

f:l 3F2-m2 2F: 2 I 
- :;-r.:: I 0- X 0 ) ( -· -2 -- + X 0 ) Q a (X 0 ) + ( -2- + X 0 ) 8eo + - 8ft I • 

Sm E p t p 3 

(g v +fv )2 

ce= 4E J(l-xol0p(xol+8eo I dp~-ce . 

2 

&r =- ~; I<3Hx 0 l[C.Jp_ 1(x 0 l-Qp+ 1(x 0 ll-t8p1 1-
(24) 

gvfv E-m E-m 
--,- 1<1 + --x0 l[Op 1(x 0 ) -0 0 (x 0ll---8 o I+ 

•~ m - t+ 1 m r 1 

f 2 2 
v p 1 

+ ;;-r.::-IO-x 0 l(3+tx 0 Hoe (x 0 l-Oa (x 0 li+[3-E{I-x 0 ))8f +....-Ella I. 
Bm E -1 t+ 1 1 ~ f.2 

2 
Sv 

Ff = 4"F IO +Ex 0 l[Oe_ 1(x 0 l-Op+ 1 (x 0 ll-t8r
1

1 + 

~vfv E-m F.-m 
+--l0+2--x 0 l[Q. (x 0 l-Oe 

1
(x 0 ll-2--lle

1
1+ 

2 E m r- I + m 

f 2 2 2 
v P I [ 2m 

+8m2 F. 7 + 
2m (F: -m) 

---;;-r- •o +X 0 ( 3+E Xo) )[ of_t<xo )-Of+ 1( 'o) J-

2m(E-ml 3 +" llle -,\...t;e21. -[ + 0 1 ,) 
p 
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p + 
B cnyqae o6Meaa ncesaoseKTOpHbtM MeaoaoM ( J = 1 ) B03MOlKHbt asa snaa 

narpaHlKHSHa B3aHMOll9ACTBHB: 

nn6o 

L '"y4'; g A ijiiy 5 y 1L q.r <1> IL ' (25) 

nn6o 

-f -
L .. y411 2~ 'l'iy~aiLv 'l'<aiL<t>" -a"~IL >. (26) 

llmt i-~ A -CBS13H: 

g~ 2Em 1 
ae =""if: H--;r- xoO-txo )]Qe<xal+0-txol8eo- "'Tt8etl 

2 2 2 " I 
gA I<E +m - x lOa<•o l+uro • h f. .. - 4F. p2 0 [ 

g ~ 4F. 
2 4m 2 4m2 

cf = -l£-2 -0 + -::-rl<I-x0 llOe<x0 l-0+-,->lle 0 I. 
4 E p 1L 1L ( 27) 

2 2 2 
d f = - ~ I[ 4- (I - .!.;-)( I - X 0 ) I Q f (X 0) - U- !.;-) 8 eo I 

4F. 1L IL 

g! 4m 2 

Ff'"4'"E" 1<3+ --;r -rx 0 l[Oe_ 1(x 0 l.-Qf+t<x 0 ll+t8p1 I. 

2 

0p=-~10-£x 0 l[Qf (x 0 l-Q0 (x 0 ll+top
1

1. 
4f, -1 t+l 

l!ng fA -CBS13H: 

ap=be=&r~o. 
, f;p 2 3E"-m2 

fr = - -2-· 1<-2- + 'o >[Or 1( •o>- Of+t< x o l l- 8 rt I · 2m F. p -

(28) 
f ~p 2 3 E

2
-m 2 2f' 2 1 

c f = d e =- ~-2- I ( --2- + X 0 )( I - X 0 ) Q e ( X 0 ) + ( -·-2 + X 0 ) /) fo + "'3'" 8 f 1 I ' 
2m E p p 
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