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A H H o T a u H H 

C IJOMO lUbiO .:li!CnCpCKOHHOrO COOTHOWCHHH paCCMOTpeHO ynpyro e paCCCHIII!C lteATpiiHO 11 

811TI!HCliTp11H O 118 a n eKTpOK C np11 y•1eTe T OllbKO l\38H:Ii!OLleAcTBI1SI THna (Pe){cv) • y·1001e-

TBOpH!Oil!ero (1 ·y) -HHaapHaHTHOcTII . B .aayxt.tacTH'IHOM npH6nllll<eHHH H3 .r.tHcnepc•tOHHOro 
5 

COOTHOWeHHS! If JIIHT8pHOCTH nonyt.t8CTC!I HHTCrpa.nbf!OC ypaBHCHHe Jloy, peWCHI!e KOTOpOrO aa-

BHCHT OT .llliYX KOHCT8HT, 0.rtH8 113 9THX KOHCT8HT Onpe,aen!ICTC!I YHHBCpCaflbHOl! KOHCT8HT0l! 

c.na60r0 83811MO.aeAcTBHH. n onyt.teH Hblfi p e3yflbT8T nOK83bJBaeT, 'ITO 8 p8CCM8TpnB8CMO:Iil npHO.rtw-

n<eH KH CYUlCCT ByeT pe30118HC, nOJlO)!(CHHC H nonyWHpHH8 KOT\lporo 38BHC HT OT H8113BCCTHOi! 

KOHCTBHT,bl. np11 CTpCM/1CHI1H aHeprHJ.I K 6eCKOf!C'IHOCTH Ce'leHite p8CCM8TpHB8eMbiX npoueCCOB 

CTpeMHTC!I K Hy.niO . 

Abstract 

1 fswo the clispersion relation, elastic neut~ino an:l antineutrlno scattering by on electro!" has heen treate-l ···.!th 

:c=:nm' ~! of'ly the interaction of ( v e) ( e v) type which satisfies ( l + v ) - inv:-Jriance. In the t·:.o-h::>dy npproxirr.oti~n • 6 . 

tho Low inte1rol equation v:ho!'e solu:ion depends on the two constants is ~btoined fr-:Jrr !he disper,.i~n relo~\on anJ the 

.rit.::ri:y. 0nc> of these constants is deter'lline::l by the universal weak inte>roction com tan~·. The result obtoined shows 

tr.o: 1n the- approximoti~n unler c~nsidero'ion there exist s a resonon~e whose location onrl hnlfV'itlth -lepen:l on on 

unknown ~ons~ont. '<'.'hen the enerny is ten:lln~ t::~ inf:nlty the cross sec:ion of the "rocesses i n que!'ti~n is von:~hirq. 
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COOTHOW9HHR R YHKT8pHO€TK nony~aeTC Q HHT9rp8flbH09 ypa5~9HH9 TKOS fl oy C npOCTO ~ nepe

Kp9CTHOA CHMMeTpHell, KOTOpOe MO>KHO peWHTb C OOMOWbiO COOC06 a, npRM9H9HHOrO B pa5o

/9/ 
Te 

2 . CsollcTsa aMnnHTYLl H LlHCnepcHOHHoe cooTHoweHHe 

PaccMoTpKM caollcTaa MaTpH'lHhlX aneMeHTOB npoueccoa 

v+e->v+e (1) 

H 

v+e-+vt-e (If) 

5 H8W911 MOLl9flH. 01503H8'1HM 'lepea k1, qJ 'l9Tblp9XM9pHbl9 HMnynbC bl H911TpHHO / HnH 8HTH-

H911TpHHO / K 3neKTpOH8 B H8~8flbKOM COCT OHHHH, COOTB9TCTB9HHO, H '19p93 k2 ' q2 - T e >Ke 

B9flH'IHKbl 8 KOH9'lH OM COCTOHHHH H nono >K HM : 

1 a 
S • -(k1 +- q

1
) e-( k 1 + qa), 

1 ' 
U C - ( k1 • q,) = - ( k 2 • q,) I 

1 ' t = - ( kl • k1 ) " - ( q 1 • <Q) /3/ 

(] = _ , ( k I + kl' qi • _ , ( K1 + k 2 ) q 2 

2m 2rr. 1 

3Ll 9Cb m -Maces aneKTpoHa . S -MSTpHuy 3 8 0HW9M B BHL19 s ~ l+iT MaTpH Y-

KbJe aneMeHTbl npoueccoa (f) 

lOT C119LlYIOWHII OISWHII BHLl: 

H ({{)
1 

HHB8pH8KTHbl9 OTHOCHT9flbHO npeo5pa3 0B8 HHH / 2/, HMe-

4 4 v 
< e,q2;v,k1[ T [v,k,;e,ql> · (2") o(k, + q,-k,-q,)F (s,u,t) X 

u. (q
2

) Ya(l +y1 ) u11 (~1 ). ~(ka) Ya O + y 1) u. Cii,), 

4 

< e, q
2

; v k
2

1 Tl v, k
1

; e, q
1
>· .. (2") 

4 v 
o ( k + q - k - q ) F ( s, u, t 

I I 2 2 

u • ( q a) Ya (1 + Y s ) v v ( • k a ) ;;, ( • k 1 ) Y a (l + Y 1) u • ( q 1 ) • 

14 1 

.£lnH npOCTOTbl Mbl onyCTHllH COHH0Bhl9 HH09K Cbl. C OOMOWb!O CT8HLl8pTHOA T9XHHKH MO >KHO 

Ll0K838Tb, 'ITO B p8CCM8TpHB89MOII TeOpHH HM99T M9CTO COOTHOWeHH9 

F v ( s, u, t) : - ·F v ( s, u, t ) I S / 

B n1060M nOpHnKe TeopHH B03MYW9HHA, 3TO C BOltCTBO BM9CT9 C ':'90p9MOlt nepe K p9CT HOA C HM -

M9TpHH 

v v 
F ( s, u, t) = - •F ( u, s, t ) / 6 / 

L1 89T Cll9LlYIOW99 CBOACTBO C HM M9Tp HH 8MOflHTY Ll 

4 

B cuny c 

c pen11 Tp 

B bJ6epeM 

C OOMOII 

F( s, 2t 

8 H8flliT H 

K OT OpaSI 

'ISCTH ~H 

noaTO~t 

pH H /11 
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)CTo)l nepe

r o a pa5o-

(/) 

(/!) 

131 

:I 

i<HO 

CHM-

v,v v,v 
F ( s, u, t ) - F ( u, s, t ) 

171 

8 CIIIIY COUTHOUH?HJHI 

St-U+f-,2n/ 

cpeaH Tpex nepeMeHHbJX s 
TOiibKO .llBU He38BI!CII\-Ibl, B Kll'leCTBe KOTOphiX Mbl u 

llbl5epe\-1 S 1 LlnR npOCTOTbl 381111Cli onyCTHM D llll.1bH<:!l111reM IIH.IleKChl •· 

/ 10 / 
C 110M0Ulbl0 CI10C06a, 113."JO>I<eHHOrO B , M bl MO>K eM ..!lOK/l31lTb, 'ITO ft)YHKUIIIO 

H l' 

F ( s, 2m2
- s · t , t ) 11pK ¢11KC11p088HHOM 

MO>I(f!Q p8CC:>.HlTp11B8Tb K8K Kpaeaoe 3H<:l"'CHI!C 

8118nJ.ITII4eCKOtl cf' YHKUH K f, (z) 

F, (s)"' F(s, 2w 2
- s · t, t) ~ li~r !

1 
( s + id, s'> "' 2, 

(·>i·O 

/8/ 

KOTOpast Y..!lOBil(>TBOpHeT ..!lHCnepCHOHHOMY COOTIIOUJNIIIIO, il !lll.1bHE"ilJIJeM !lOK8>1<eM, 'ITO B aByx· 

'18CTII'IHOM 11pH611HtKeHIHI MHHM8SI 'lllCTb ~ (s) 
CTpE'MHTCH K lly!!JO npn 

rt03TOMy .aHC11epcHOHHOe COOTHOIUeHHe 11HI1JeTCSI 6e3 Dhi'HIT8HIHI, C y•teTOM . CBOHCTBa CHMMeT-

pHH /7/ Mbl MO>KeM 11HC8Tb !lHC11epcHOHHOe COOTHOUJenne c.1Cll y~)IJUfM 06p<:130M: 

f (z) 
t 

1 ( 171' F (s') 
n m2 t 

I( (s) 

_1 _ l cl.'l' . 
s' "'-Z+ t-2m 2 

K8K ¢YHKUlfiO OT 0 

/ 9/ 

CornacHo cBOHcTsy 

CHM).feTpH11 /7/ Hy>I<HO 'T'pe60B8Tb, 'IT06bl 31'8 ¢YHKUI!R II~ H3 .'VIE'HH/18Cb 11p11 3 a MeHe 

t + t, (1 ' - (1 

B nacTOHllleA pa6oTe paccMaT pnsaJO'T'CH npoueccLI (f) 
H ( l/} C fTOMOlUb JO ,a H cnepCHOH-

HOrO COOTHOUJeHHH D .!lBYX'I8CTII 'IHOM 11p116JIH/KeHHH . 8TO 11pH6JIH>KeHIIO COOTBeTCTByeT IIei1HO

My npw5n w >~<enHJO TeOp HH B03Myll!eHwil:. PaccMoTpeH~Ie a nocne.aHeM npi-!6JtH>KeHHH noKa3b£BaeT, 

'ITO 8 1!1060M 110PR.IlKe 8MI1J1HTY!l8 ~ (s) CIIB60 3BDHC~f1' OT 

H btl\ '11!eH 38BHCH'T' OT I , nosTOMy !'.Lb! Mo>KeM nono>~\HTb 

1, (z) 

F (s) ~ C (a\, 
0 

I (z) = g (() , 
0 

2 
-"= z-m ., --- -~ 

2m 

B HOSb!X o5o3ua•reHwflx cooTHoUJeH HH /8/ H /0/ HMeK)'T' SH£1: 

G (a) = lim g (a + it ) , a > 0, 
( ~ + 0 

5 

ITOII !. KO nepeKpecT-

/ 10/ 

I ll / 

/ 12/ 



... 
g W = 1/ w ( lm G (u1 [ --;--~ 

... o o' - ~( 
+ 1 

a' + ( 
) du'. / 13 / 

¢ y H JC UHH g (( ) o6na.aaeT cne.ayJOWJIWK CB OI CTB&W H 

g((} - g (--<) H g ~( · ) - g • (() / 14/ 

s e 3 .ae H8 x o Mnne x cHoA n n ocxocTH . 

S . Y HHTapH OCTb s .asyx'l8CT H'IHO M npH6nH >KeHIIH 

.Q n R Onpe.aen e HBOCTH paC CMOT pHM npouecc / 1 / , 8 .aB y X'l 8 CT H'IHOM np a 6nK >K 9HRH npOMe-

>K yTO 'IH biM H COCT OIIHHRM K , B XO.QIIWKM H 8 CO OT HOW 9 HH 9 YH KTS pHOCTH 

l! i < e, 9.1 ; v~ ., I T - r+l v; k, A q,> -< e, q, ; v, k, l r T \ v, k, ; e, q, > 

15/ 

+ 
l: < e, q1 ~ v, 11 1 Tl n >< n I T I v, k1 ; e, q 1 > , 
" 

RBn R JO T C R COCT O fiH HR H9ATpH H O B 8 neXTpOH8 , n oc n e C YMM K pOBSHHSI n o COHH OBbiM nep eMeHH blM 

npOMQ>K yTO'lHbiX COCTORHHA H 38M9Hbl / 10 / Mbl nony'l HM : 

+ 2 4 1 
<e,q

1
; v, k

1
I TT l v, k1 ; e,q1 > ·· - ·(2~r) 8 ( k1 +q1 · k1 · q1 J I F0 ( s) I x 

' d ~ d pv 
X I~ 2p: 

• 

4 
8 ( p + P. • k • q ) v (~ ) Y. (1 '+ y ) P. Yp(l + y ) u ( q ) 

• VJI • :la I V 6 •1 / 16 / 

u) k2 ) ~(l+y1) P• Yfj( 1 +y1) uv(k1 ) . 

n ocne HHTerp8 U HH no B C QM H81Ip8Bne H HRM HMn ynbC8 n pOM e >K y T O 'IHblX COCT OSIH H H H H e Ko

TOpblX npeo6pa 3088HHA n ony 'l9 HH biX Bblp8>K 8HKA C OOM OWbiO T O>K .Q9CTB: 

,. 
8 

13 
8 - ~ I r' r • a 

a ur te 1 ar UtJ • 

r.ae r' 16 M8TpHU .QHp8K8 H 

~ 0~tv • i ( f CJ#WP Yp Y, - ·Ball Yv + 8av Yp 

Mbt non y 'IHM 

4 4 

< e, q ; v , 1c I r r• I v, k ; e, q > - (2 ~r) 8 ( 1c .. q - It: - q ) ' F ( s) I " 
2 2 l I l 1210 

6 
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1iH bl M 

3/ 

5 
.!rr 

II !!Ol)TOMY 

rao 

1 1 
(s=-:r) ';j fq )· I• u k' tt, 

S • r1 J ~ I 

(11' F (s) 
0 

F (s) 
0 

5 fs-mJ( 
8rr s 

8rr 
8 

5 ( ·"'- m" ) J 

F (.) 

,., 
t 

() 

lm F.. f s) • ') ~:. • 

111,lu ci
1
J. 
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/18/ 
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0 I I 
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K p oMe Toro , n p H C T peMne HKII ' K 5eCKOHe'l HOCTH 110 lt1060MY H8CTf'8B r:teHH 10, 

LU e My C H 8 n p 8 BilQHHeM aew e cTBQHHOA OCH, 
II((} -,- cTpeMHTCH K HYil!O. 

He coana nato-

Cne.a yH M 9TOllY p11GvTb/
9 1

, BMeCTO HCKOMOi\ cflYHKUHH 
h(() paccMOTpKM 

4rr .. ~1---
m ((.)=- Sm' h((') 

/27/ 

3 T a cPYH K UHSI, Y llOBil9TBOpSIJOW8H llHCnepCHOHHOMY COOTHOUJeHHIO /c OUHHM Dhl'IHT8HHeM, K4K 

5y.aeT nox aaaHo a .a an&HeA weM / , H ee xpaeaoe 3Ha'leHHe 

M(u)= /irr. m (o+ il) 
l .. +fl 

051l8ll810T Cll9llYIOLUHMH CMACTB8MH: 

} . B93ll9 H8 KOM01l9KCHOA nnOCKOCTH (. 

m(()~- m (-(.) H m• (()-m((4l ; 

/28' 

2. m(() HM99T npOCTOA nOil!OC B Hylte H H9 06pa lJl89TCSI B HYilb HHr lle Hll D9LU9CT-

89HHOA OCH j 

3 . (. m ((..) .-oo npH ' "'" 
no HanpaaneHHSIM, OTilH'IHhlM OT nanpaanenKH 

a ewecT aeHHOA ocH ; 

4 . H8 89lUiilCT B 9HHOA OCH 

lm r.t (u) ~ _ f!_ , a > n . 
u+% 

3TO CBOACTBO OOK83 biB89T, 'ITO ll HC09pC HOtiH09 COOTHOW9tiH9 CTHWe'I'CSI C OQ HH '-1 Bbl IHT811H9M . 

5 . npH KOMOil9KCHbiX ( 

4rr lrr, m ((I ~ --s;DJ ~ lm (., 

T . e . MHHMbl9 '18CTH q ) yHKUHH m(() K nepe MeHHOH ( HMeiO'f OllHH H 10T A<~ 31i8K. 

¢ yHKUH IO m {(.) , y .'l0Bit9TBOpR!OLUYKl YK838HHbiM yCJlOBHSIM, MOiKHO Hdli!'Cil1' b ll cne-

llYJOLUeM B H,ae 

r.ae 5 (() 

.,., 
m(() =- _fJ_ + b(. + .J_ r -,1-- [ __ 1_ + _1_ 1 du' ~ 5({\' 

( " 0 u +Yl a'-(. o'+( · 

- ne'leTH8H R - r i' Y HKUHH. 

1 
S (()=~ R; (a-( 

I I 

1 ) = 2( ~ __Ei 
u

1
+( i u2-(.' 

' 

npH 'IeM B CH Jly yK838HHbiX CBOACTB m ((.) KOHCT8HTbl 8 b H 'R· I 

o npQ.ae n e HH bJM ycnoBH SIM . HanpHMep, c a oAcTBO 2 Tpe5yeT, 'IT05bi a f 0 

/29/ 

/Slu 

yaoane1nopR10T 

Coo1nowenH e 

/ :29 /, aBTOM8TH 'IeCKH o5ecne'IHB8lOLU99 CBOIICTBO 3, 1lOK83.bl B8eT, 'ITO npH K0:1.1 1tlt('tl.(,tihlX ( 

Mbl IIM9QM: 

8 

Yfa 
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8 H!'v 
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CM8'l 

Hyn• 
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KdK 
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neHHSI 

~HeM . 

r::ne-

I 

.I 

).RIOT 

Tm m ((}"' [ .J-rr + b + 1/" f __ u_ ( r-f--m+ __ 1 ) du' 
I( I o u' + Y2 ru'- '1 lu'+t;;P 

1311 

Ha c eoAcTe8 5 B bl Tex8eT TpeooB8HH e
1 

'ITOObl 

j __ ci.._ 
o a'+ Y2 

8 + b+_l_ 
l(Ji " 

npH ecex KOMnnexcHbiX ( 
1 

T.e. 

8 >'0 1 b > 0 , 
1331 

J.i'il fiOrty'le HH biX pe3yJtbT8TOB cneayeT 1 'ITO 8MOJTH T yaa pacce.RHHfl 
G (u ) 

onpeaeJTSI9 T C SI COOTHOWeHHeM 

C (ul = 4 " 
5iif 13-4 1 

a - bu
2 
-1/ " CT

2 
Tog 2u -i _!!.!._ - S (u) 

u
2 

- ~ u+ % 

npH'19M KOHCTBHThl B b 
H R; yaoaneTeo pR!OT 1831 . 

5 . Oocy>~<aeHHe p eaynbTaToe 

AMfinJ{TYLl8 p8CC9fiHHfl HeltTpHHO HJTH 8HTHHeltTpHHO 118 9 Jt9KTpO He 0 TeOpHH, B KOTOpOl! 

y'IHT&JeaeTcSI TOnbxo B38HMoa eltcT B He BHaa I 1 I , y a oaneT eops11owee 
( 1 + Y.,. ) -HHB8pH8HT-

HOCTH
1 

npH p8CCMOT p9HHOM npHOJTH>K9HHH onpeaenSI 9 TCfl COOTHOW 9!iHeM 1341 C TO'IHOCTbiO AO 

3H8K8. 0Ha 38BI!CHT OT HeOnpe,lleneHHblX K0HC T8HT 8 b H R; , 0LlH8 1!3 KOTOpblX
1 8 HM 9HHO K OH CT8KT8 

8 I MO>~<eT Ob!Th onpeaeneHa T eM ycnoBHeM 
1 

'ITO np11 u .,n 
aMn.rtHTyaa C (u) 

COBnaaaeT C YHHBepcaJtbHOI! K OHCTSHTOI! C.rta6oro B38HMOaeiicTBHfl. npH-

CyTCTBHe R 
- cPYHKUHH COOTBeTCTByeT CyWecTBOB8 HH IO HeCT80HJlbHb!X 'ISCTHU • 8 pac-

CM8 TpHB 89MOI! M0Ll9JTH nocneaKHX H e CyWecTeyeT . noaTOMy H eOOXOLl HMO fiOJTO>KHTb p8BHOlt 

R - rpyHKUHIO H o npeaenHTb aMnnHTyay. paccefiH Hfl COOTHoweHHeM 

1 

Tog 2u (12 _, _...::... __ 1351 
(1 + 1!2 

3TO COOTKOW9HH9 fi0K83b!B89T, 'ITO B paCCMOTp9HHOM npH6JTH>K9HHH CYtUeCTByeT p e30H8HC . 

P eaoHaHc H a fl eHeprHSI onpeaenfleTc.R ycnoeHeM 

g 
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Lj eM 60JlbW9 KOHCTaHTa b • TeM MCHbWE' pe30HAHCH<lll 3Hepr11Sl. r IonyiJJ lllti!Hfl pf.'JOI'IIHCa 

pABHS 

r mrr 

" 2 

~ 
(00 1~'.) 311 2b~r 

(a1 -% / 
-4- -

( a1 - ~ ) 2 1 : <r 1 - ~::) - ~~ log 2a 
0 0 Q 
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KpOMe TOrO, COOTHOU19HH9 /35/ nOK113h1Bil<.'T, 'ITO C9'l9Hl!P paCC9S!HUSl paCT('T npll \'!1<'11!><'HIII~ 

3HeprHH TOJlbKO npH H900JlbUIHX 3H9pr«RX. Ilp11 s • ..._,; aM n.1:ny .a a C r·Tue~I'!TC"S! K HV 1 

K8K s·1 , ecnH b,./() 

s·J 

, H K8K s· 1 , ecnH h~ 0 Ilo3TOMY CC'!PIIUO pace 

-I 
S - I\0 BTOflOM. CTPQM UTC:S! K HY1IIO K8K B nepBOM cny'lae H K8K 

AaTop BblpaA<aeT rny6oKyJO 6naroaapHOCTb npoll'- ,v\.A .. \·\apKoay, ~·l.T. To~1npoov, 

r. 1JOMOKO!UY If B.Vl. JleHabeny 38 UE'HIU.Je 31lMe'iaHHS!. 
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