
K.3H6oJih,n, B.r .MaJibnuKHu 

q I I 

HEATPHHHYE 3KCI1EPl1MEHThl 

H HEROKARbHAH TEOPHH 

CJIABYX B3AHMO,nEACTBHA 

P2 - 8207 

)Jtl ... 
/~1 'i-IJ 



ltHeHHOI'O J1HCTH1J'Ta XAepHbiX 

teAOBaHHH 

16'be.IJ;HHeHHOrO HHCTHTyTa ll.D;epHbiX 

I CaMOCTOHTeJibHblMH ny6JIHKaUHHMH. 

co cT. 4 YcTaBa OIUIM. 0TJIH'IHe 

l'laeTCH B TOM, 'ITO TeKCT npenpHHTa 

,lleH B KaKOM • JIH60 Hay'IHOM )((ypHaJie 

npx 
HHble nyQJIHKaUHH OMJIM HMeiOT 

paUHIO,COCTaBJIHIOIU.YIO nocne.n; • 

e HT 1i - MO)((eT 6b!Tb npe.n;cTaBJieH 

ICKOM H aHrJIHHCKOM H3biKaX. 

lCCbiJiaiOTCH TOJibKO B CTpaHbl" 

He HMeiOT. 

o6o3Ha'leHHeM, onpe.n;enxeT 

aUHH. Ilepe'leHb TeMaTH'IeCKHX 

paCCbiJiaeTCHHXfiOJiy'laTeJIHM. 

ii.BJIHIOTCH B npaBOM BepxHeM 

:.n;oro H3.n;aHHH. 

I 

K. 3K6oJib~, 1 2 s. r. M8JlbllliKHH 

HEHTPMHHME 3KCTIEPHMEHTN 

" HEnOKAnhHAH TEOP"H 

CJIABbiX B3~0~HCTB"H 

1 YHaaepcaTeT r.Kapncpys, <I>Pf. 
2 CapaTOBCKHH rocyHHBepCHTeT. 

P2 - 8207 



3H6om.Jl K., ManhiiiiKHH B.r. 

Heil:TpHHHbie aKcnepHMeHTbi H aenoKanbHaH TeopHSI 

C11a6biX B38HMO)l9il:CTBHH 

P2 - 8207 

n OK838HO, 'ITO pe3ynhT8Tbl OnbiTOB no nOHCKY v e- H V e -pacceHHHH 

JlOnyCK8IOT 06'bS!CH9HH9 B paMK8X HenOK8nbliOH TeOpHH cna6biX H aneKTpo

M8I"HHTHbiX B38HMO)leil:CTBHHo 

Coo6meHJte 061.eAJ«HeHHOro MHCTHTyTa mxeput.~x xccJie,noeauHI 
,ny6ua, 1974 

Sibold K., Malyshkin V.G. 
P2 - 8207 

Neutrino Experiments and Non-Local Theory 
of Weak Interactions 

It is shown that the ve- and ;; e - scattering 
experiments can be explained in the framework of nonlocal 
theory of weak and electromagnetic interactions. 

Communieatione of the Joint Institute for Nuelear Reeeareh. 
Dubna, 1974 

--_ __.. 

BBE,llmiHE 

B npe~~KX pa6orax 1•2 MH yEasaRH 88 Tpy~BOCTH, BOSBH&aD

_.e upx nonwrxax axcnepHKeara~uol npOBepxx ueJioKan~uoro 

BapBaBTa J-6 KBaBTOIOI TeOpHH nona. 3TK rpy~BOCTH o6yCJIOBJI8HW 

KaK llaJIOCUII BeJIOKani>BIIX nonpaBOK ~a 60~IIHHCTBa Ha6JIII~e-

&X npon&CCOB, Talt H ~yBKnJ;OJI&.'lt.HHII npOH3BOJIOII, HK811DtJDI 

11ecro B paMKax yxasauuoro no~xo~a. 

C 8TOI TO'IKK 3p8BU JJBTepeCRO paCCIIOTpen nponecCiil V e

H 0e-pacceaHHit ~JIB KOTOpiiX ~eKTII H8JIOKan~ROCTH npKBO~RT 

It CYJl8CTB8HRiilll H3118BeHHRII BCeX xapaKTepiiCTHK, a !IpOH3BOJI 

fiO~XO~a IIOZ&T 6HT~ CBe~eH K ~BYII H8H3B8CTRHII napa118Tpall 

( O~RHK H T811 ze ~a BCeX R81Tp11BHIIX 8KCnep11118HTOBh 

B uacro~el pa6ore B p811Kax uenoxan~uol reopx11 CJia6wx 

H 8JI8KTp0118.I'HBTRIIX B3aJO(O~eiCTBHI 6y~T BJilqiiCJI8BII ceqeRIIa .,)e_-- ~ x 0 e- pacceaRIIR. llp11 awqRCJieBHII MH orpauxqllllcJJ nop~Koll G 

x G o<.. ( o<. - nocroauuaa rouxol crpyxrypw, G - xoucra.Hra 

caasK ~ep1111). Cpaaueuxe pesyJit.TaroB pacqera c ~aHBIIMH 

axcnepHKearoB 7 ' 8 no 0. e- 11 -J/' e - pacceauxo nosBOJIHT 

ROJiyqifrt. ~OBOJI~RO Z8C!KH8 orpauxqeHHJJ 88 H8H3B8CTHII8 napa»erpH 

reopRH ( sap~oawl ~HYC uelrpKHo H ueuenapuy11 ~nxuy !" ) • 
llocne aroro IIH B cocroaRHH yxasart. aepXBIIII rpauxnr ARB ceqeuxa 

~,..e- pacceauu. 
llpe~cxasaaaoe orpaaxqeuxe ~a arol peax~H ae nporxaopeq11r 

HII811 .. 1111Cll 8JtCneplllleHTanhRHII ,11;8HH!ill 8 , R08TOIIJ, Kalt Hall 

xazerca, no~xo~ B neno11 sacnyXHBaer BRHKaHHB. 
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2. Ceqeu:u -J e- K 0 e - paccesu.l 

B HHS.HX nopS,J;KaX DO XOHCTaHTe CBS3H CXaOHX B DX8KTpO

K8l'HBTBHX BSaJDIO,D;eiCTBKI -Jt' e- pacceaBBe OIIKCHBa6TCa 

CU,J;JI'IIIDDI ,parp8101aD : 

~r vr 
)4 r 

e e 

( Q) 

.J r ~/' 

r=><r / 

..-- "' / 

e ..:)., e 

Pxc.I { 5 ) 

AIDXKTy,J;a pacceRBHB ROZeT 6HTi npe,J;CTaBXtBa B BH,J;e: 

F = ~ f ~ [E~c~>'>O .. ecPl1[0!'tq''O .. ~<~q M'~~·q 1> 1 
,·{2(M'l (2.1) 

2[- ry .\ ' ' no·.l .• } - e eu~'> a .. ecPlJ{~<9>0.,.·~tql] uP-P>J . 

e-~lt'} /)'I 
1 

<Pyunuu [ 1 \ "' 2 
l 11 M < J< J cusa!UI c ,Jtllarp8l018J(H Ia • IG, 

COOTB8TCTB8BBOe Hx SBHHI B~ yla3aB B pa6oTe 2 ( CK. ~OPKY• 
nH (2.20) II (2.21) ). 

lXS ceqeHIIS paCC8BBIIS DOXHOCTI>~ UOXRpHSOBaBBHX KDOBBBX 

seiTpxso sa &JieltTpouax no.~yqaea BS (2.1) cJie)tYI'~;ee BHpazeue x). 

( BY onycxaeK qxeBH nopa,~txa me If a ): 

x) OTKeTII)(, qTo ceqeBxe ~fie - pacceasxa nony11aeTca n (2.2) 

saKBBOI B ~HrypHHX CXOOKAX ( p 1.) ~ ( pq';.. 

4 

J CJ(V....,e) G
2 

1 { '[ Gz '~"' 2 
Jt = 11 · (pqJ' CPqJ 2 I M r<P• qJ

2
> I 

2r • ~ (2.2) 
- e <s () n'~' M'J'' 2] e [ l t l I •r' '1 ..J2 t<e (-e) (Cp+ql> .... i; (PqJ r(p~- ;2J] n t-tl\ j. 

3,~teci> t .. - ( ? ~ f J z. . 

~OpKyXa (2.2) CO,ltepZHT B ce6e ~YHX~OBaKI>HHI npOH3BOX, 

CBRSaBHBI c seonpe,~texessocTI>~ uexoxaxi>uoro ~op~opa x napa-

n '>'' 2 K8Tpa Q 0 t BXO,J;JIIIIero B Blijl8.Z8HH8 ~YHXIUIH l- t) 

( 3TOT napaKeTp B03HHXaeT npH peryxapH3&IUIH 3apSZ6HHYX CUKHOp~ 

HYX IUiltJIOB) • 

HanOKHD, O,J;HaKO 2 
t liTO ~YHXIUIS ·~' Jv1 !P'J KOXeT 0UTb npe,J;-

CTaBXeHa pa3XOZ8HH8K no CT8D8HHK napaKeTpa j> 2 ~
2 

( eJ 
sneKeHTapsas ,D;XHsa, onp~exmo~aa pasaepH o6xacTu uapymesua 

XOKaBI>BOCTH). Cy~eCTBYI' .. 8 orpauuqeBHR g ,J;XS ~J t a TaKXe 

yqeT sseprxl nyqxoB seiTpHHO B paccKaTpHBaeKHX sxcnepHKesTax 

U03BOXR»T npe,ltDOXOZHTit qTo p 2 / 11
2 

<< 1. t H OCTaBIITD B 

H ()'} 
pasxozeuu ( P 2 J XHIIJ. rxaBBH8 llJI8BH ( CK. ~JlliYJIY 

(2.20a) paOOTii 2 ) : 

M ("' Ly ur-o O( z 11 zt.z) ( p 2) ~ - ~ +- n;, l n m/' o1 , 
II t:.; (2.3) 

3,J;8CJ. 2£(-iJ-KoRCTaHTa, CB83aBBaa HHTerpaxi>HBK npeo6pasoBa" 

HH8K 2 C H8XQXaBQBBK ~Op~TOpOK K0~6XIIo 
n cr<l 

qTO :s:acaeTca ~YHXIUIII (1" 2 ) t TO BMa,D;OK ee qacTK, He 

SaBIIC~el OT ao , BODO Upese6pellh, TaK Kax STOT napa&eTp 

CBS3aH C sapR,J;OBHK pa,ltHfCOK BeiTpHBO 10 : 
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< ('"~ 2. > G Clo 
{2. 21 2 

a coBpeKessHe 3KcnepoesrH .JtOIIYCltall'l' cpusaruuo donne 

ssa11esKa II ~~~ BeJIHUBH < <""'J .. > 

<)'i' 
fl (f' 2

) = 
I a P

1 7 
{ 6 °+ O(t,.;;;z)J. 

/' 
~ ii2 

(2.4) 

(2.5) 

llpHBKKall 9'1'0 DpHdJIKZe&He, 

,J;JIII C8118HKII Vr e · paCC811BHII : 

IIOJIY111X CJ18,Jt)'ll•ee BlilpUeBKe 

J r:r (vfle) 

.It 

c;z I 
7T . (-;qlz { ( Pq)z ~ 

2. 
G + 
~ e.,.,. 

~2 t 2. } + ;; [ ( p ~ /1. + ( p~- 2 ) ] . 

~f,.,.] 

IIIII BBeJIH ,JtJIII Kpa'l'ltOC'l'K CJI8Afllii!Be 0603Ra11eHKII ; 

~{2 'U(-0 
ii il. e~a. 

1 

2 t.,, (3=-
o( ao 
3# 

BIIIPU8RK8 ,JtJUI C8'181U -Je e - pacce&KII Chuo DOJ11118BO 

B padore 2 • neet BK.Jt: 

J \J Ue e) 

H 
(;

2 
I t 2.[ aG ( 3c:;: ) =· -2. CPql i + -e2 +13 i• 27 J 

11 < P 9 l .,. 1 ·rr 

;32. t .. l 
+ /.; [(pq/+ (Pfl- 2)] j. 
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(2.6) 

(2.7) 

(2.8) 

I 

' 

·I 
I 

B~so, 11'1'0 upx6JIHZesBlile ~op.yJIB(2.7) • (2.8) ( a ra~~:ze -asuorxuwe ~OJIIYJIH .us v e - paccessu) co,~tep:mr JIJiti ADa 

aexssecrs11x uapuerpa: t~rr • /' • louo cmsar:r., 11'1'0 w 
pacnoJiaraeu ~esouesoJiorH'IIecKol cxeuol, nossoJiam•el yqxraBar• 

BUa,JtR BHCDX DOpii,JtKOB '1'80pKH B0311yl118BHI B nponeCOiil V e.- H :Je
pacceaul. 

B cJie,~tyD•eu naparpa~e Oy,~tyT noJiy11eHH orpaax11eHHB sa nepe

qacJiess&e napauetp&, nosBoJia~xe onxcaTb c nouo~bD npxBe,~teHHHX 

BHme ~OpMyJI BCe 3XCll8pHI18HTH no 3JI8XTpOH-H81TpHHHHM pacceHHHHM. 

3. U8JIII3 3ltCI18pJDieH'l'8JI.BHX ,ll;aBBHX. 

Paccuorpo nponeccw J/' e • • vee - pacceaHKII. IH 6y,JteK 

JICXO.JtK'l'• K3 CJI8,JtyDJIIKX 3KCI18pJDI8B'l'8JibHHX pe5yJib'1'8'l'OB 7
t
8 

~I< c.., 
R. <.. J,._ e ) < -1. 9 (3.1) 

)'<tCJit -+1 
G' <..Jre):!if 0.26·10 £-Jc-'-'2./;u,e"'-rf'o". (3.2) 

3,Jtec• E >J - asepru Da.JtaD!IIero selrp•so B ensxnax ras, -R -a R < J .. e)· orso•esu H3Mepessoro ceqeuu -Je e - paccesHKB 

K ce11es~, ope,JtCKaSHBaeMouy ~-A- reopBel • ycpe,li;B8BHOKY no 

cnextpy astKBeltp•ao or peaKtopa 12 • 

Blilpuene (3.2) Ylt8.3HBaer aepXBIIII rpanny ceqesu v/' e 

pacceasaa Kax ~YBKnKD aseprRX na.-am••x aelrp•ao. Ha arou ssHKe 

~Oli'YJIY (2.6), a raxze aaaJiorH'IIHYJl ~OJBlJJIJ .lJIII ~ e - pacceasu 

MOUO np8,JtC'1'8.BII'l'b B Blf,le: 
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cr(~e)~ { G z ~ ~f'} CT'ofJ e• + a +-
•rr e.rr ' (3.3) 

- i - G 
2 g)}_ 1. 

cr ( v/'e) = 3 Vo 1::-~ { er +- e:,r + f } (3.4) •rr . 

3,~;ec:& cr., = 2 G 2me·lr.~ /ii -= f. ~2. (O-+"'c...uz, 

ITpOB&AH ycpeAH8HH8 BHpa%8HHH AXH ceqeHHH ~ee - pacceH

HHH, KOTOpoe BHT8Ka8T H3 ~opwynH (2.6) no cneKTpy aHTHHe!TpHHO 

OT peaKTopa I2, nonyqHu 

R(~ee) =- 1 + 
2G ( 3G \ a -, + (3 i .. --, ) + 5. L; A 
t. rr I 2 t ·rr ; 

(3.5) 

( npH ycpe,J;H8BHH MH BOCDOB:&SOBanHC:& peSyX:&TaTaMH pa60TH I3 ). 

Ec~H Tenep:& CpaBBHT:& ~OpyY~H (3.3) H (3.5) C A&HBHKI 

axcnepHMeBTOB (3.I) H (3.2), xerxo nplATH K c~e~•HM orpauxqe

BHSK A~• HBTepecym .. x uac napaxetpoB : 

I ~ .. , .. ,. -11 
g_ 2. -tO c....., 

(3.6) 

-0 53 <![ (? ~ 0. 6 5 • (3.7) 

HCDO.U.3YH CBSS:& (2.4) M8W KOHCTaRTOI ao H Sapuo-

BHil PIUIQ'COM HeiTpHBO < 1/ '> 

CaT:& B BRAe: 

, BHpaX8HHe (3.7) KOXBO nepenx-

<c./'> -:i 1. it · tO 
-31 2 

C-'"< 

, - 31 0! 
<( \-J" "> ~ f. f. f0 C..M 

np« G>O 
(3.8) 

npu G<O 

ITpHKepuo raxxe se orpaaxqeuxa ~· aapuosoro paAHyca 

uelrpxuo snepBue 6u~x no~qeau B pa6ote II npx aa~xae peax~x 
~ee-pacceaaxa B pauxax ~eaoueuoxorwqecxol KOA8XK cxa6oro 
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B38HMO,J;81CTBK8 B ~OpKe rexn-laBBa~eiBKaaa H B3aHM0~81CTBHB, 

o6ycaOB88RBGro 3apUOBHK pa~COK R81TpKROe 

Eca• tenep• DpKRaT:& DO BBKKa&Ke ~opwyau (3.6) • (3.7), 
~· cneua ~r e - pacceasu B paxxax paccllorpeuuoro no,~;xo,~;a 

IIOXBO np~cxasan CJit~YJtl{ee orpau•qeue : 
- -ff . 

Q""(v,e) ~ 0.25 · 10 £.J cJ-~ 2 /~"'~'"'Po" (3.9) 

Hs axcnep .. &Hta 8 nox.yqeso 
~ft,(M - .Yl!' "Z. 

(0 £.,; CM / ~,-,e;.<TF,_,. 
(3.IO) 

CJ(~,.el ~ o. g g 

IH B~HK, qTo aeao~uaa teopxa cJia6ux • axextpouarBKTBBX 

B3aKIIO,J;8ICTBKI D03BOJI88T ORHCaT:& COBOKYDBOCT:& X3B8CTHHX 3ECD&

pHM8BTOB uo .,J e (~e)- paccenu, npx at ox npe,~r;cxa38HHoe orpa.

uqeHJie ~u cnena ~re. - pacceou ue npouaopeut 

3ECD8p .. 8BTaJI:&BBK ~aRRUIIe 

ECSR BOCDOJI:&30iaT.C8 peay~bTaTaKH pacqeTOB pa60TH I4 , TO 

Ba OCHOJaBD orpa&J1118BKI1 BBT8KaltJIIKX X3 aBaJlK3a ~ee- X ~e
paCC88BHI, ua.~ornBilll oCpaso11 11ono yxa:aan rpaeH~ ~u ce

qeau ~r e - paceeoxa B IIO,J;eJIK BalacJepra-Ca.~aua: 

-W - -tf 
0.1 i £.J 10 c.H ~ ~ cr l.Jr e ) "' o. 1. ""{. E J · to C"..A-1'" • (3.Il) 

llpOB8~8BR08 Cp&BR8HK8 D03B0~88T 1 Ha Ba. B3rasx, 38XaDqKT., 

qto coJpe11esaae ~RRKt RtiTpKHBBX axcnepxueHTOB o~aaxoso 

xopo•o ODKCKBaDTCH E8E KO,II;en:&m BaiH6epra-Ca.aua, TaR H H810• 

xaa•sol 110,11;81•» CIAGKX X aaeEtpouarBXTHHX BSaKKO~&ICTBKI. 

Ocraerea BaAe•r•o•, •te deaee Toqsae axcuep .. eRT& no ua6xo~e

RD OlDICaBRiiX peax:qlll GJ1JT npOB8,11;8BH K Mil 01101:811 ,J;&TaJI:&B88 

Dp018JKT. ITK 110~81·• 
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B sa&Kmqesxe aBtopa BYp&Zamt rxy~oxyo DpK3Hate .. uoct» 

r.B.~KMOBf 3a UOCTOIBHOe BBKM8RK8 K DOX83HY8 38K8q8BKao 

IH p~Y B03MOZROCTK no6xaro~apKt» ~.D.Bap~Kaa, c.M.BHX8B»Eoro 

H O.A.IorKX8BC&Oro 3a DXO~OtBOpHYe 06C~8BKS0 O~B K3 

asTopoB ( K. 3HdOXb~) BHpazaeT dxaro~apHOCTb ORHH sa rocTe

npHHMCTBO H UEPHy 3a $HHaHcoByD no~epxKy. 
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Y CJIOBHH 06MeHa 
IIpenpHHTbl H C006~eHHH OlfJI.If paCCbinaiOTCH 6ecnna THO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 

6H6nHOTeKaM, Hay'IHbiM rpynnaM H OT)l;ellbHbiM yqeHbiM 6onee 50 CTpaH. 

Mb! O)KH;:J;aeM, 'ITO nony'laTenH H3;:J;aHHH OlfRif 6y;:J;yT caMH npo»B

nHTb HHHllHaTHBY B 6ecnna THOH nocbmKe ny6nHKallHH B )l;y6Hy. B nopJI;:J;Ke 

06MeHa npHHHMalOTCH Hay'IHbie KHHrH, )KypHallbl, npenpHHTbl H HHOrO 

BH;:J;a ny6nHKallHH no TeMaTHKe OlfRif. 

E;:J;HHCTBeHHbiH BH)l; ny6nHKallHH,KOTOpbiH HaM npHCblllaTb He cne;:J;y· 

eT,-3TO penpHHTbl /OTTHCKH CTaTeif, y)Ke ony6nHKOBaHHbiX B Hay'IHbiX 

)KypHanax/. 

B pJI;:J;e cnyqaeB Mbl caMH o6pa~aeMcH K nonyqa TenJIM HaiiiHX H3;:J;a

HHH C npOCb60H 6ecnnaTHO npHcnaTb HaM KaKHe·nH60 KHHrH HllH 

BblnHCaTb )l;llH Hallleii. 6H6nHOTeKH Hay'IHble )KypHanbl, H3)l;a10~HeCJI B HX 

cTpaHax. 

0TAeJibHMe 3anpocw 
lf3)l;aTellbCKHH OT;:J;en e)KerO)l;HO BblnOllHJieT OKOllO 3 000 OT)l;ellbHbiX 

JanpocoB Ha BbiChmKy npenpHHTOB H coo6~eHHii OlfRif. B TaKHX Ja

npocax cne;:J;yeT o6JI3aTenbHO yKa3b!BaTb HH;:J;eKc JanpaiiiHBaeMoro 

H3)l;aHHJI. 
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IIHChMa no BCeM BonpocaM o6MeHa ny6nHKallH»MH, a TaK)Ke Janpo-

Cbi Ha OT;:J;enbHble H3;:J;aHHH cne;:J;yeT HanpaBn»Tb no a;:J;pecy: 

101000 MocKea, 
FAa6Hblii not~maMm, n/JI 79. 
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06'beOUHeHHOi!O UHCTIIUTIIYTIIQ 
JIOepHbiX UCCAe006QHUU. 

A;:J;pec )l;llH nOCbinKH BCeX ny6nHKallHH B nopH)l;Ke 06MeHa, a TaK)Ke 

)l;llH 6ecnnaTHOH no;:J;nHCKH Ha Hay'IHbie )KypHallbi: 

101000 MOCK6a, 
FAa6Hblii not~maMm, n/JI 79. 
Jlayt~Ho-mexHut~ecKaJI 6u6AuomeKa 
06'beOUHeHHOi!O UHCTIIUTIIYTIIQ 
JIOepHbiX UCCAe006QHUU. 


