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1 · Introductio'ri 

' ·. I 

•· The ti-iu~ph of th~ stiindard electroweak d;odd d~ei m,t lea~e ~Jch plac~-.f~r new 
physics ,vhen describing· heavy. quark iri.teractions,. still. le,ss for the descriptio~· of ~Id 

·. ·. hadriHi' weak decays: Most of the papers re,visirig Jhe calculations in the ir-· · and K
mesori. physics try t~ find more accurate solution~ of the proble~s connected with the 
strong interactions, but. they 'do riot change the .base .of ~he ~eakV-:Ainteractions'. 
Jfowever, the recent experimental r,esults for the.radiative 7r'"' ·.,:.. e-:7ii~ decaf in a wid~ . 
range of kinematic variables [l] .and the threes particle}<~ ~ 7r?;+v decay [2] (see also 
Ref.[3]) point to the impossibility.of their a9-equate description irdheJrame'York'of · 
the Y-A model.. In order tq explain the destructive interference in the .pion decay, in 
Ref.[4] an additional t~nsor quark7lepton inter~cti~n w~s suggested . • ·. , . 

- ' ,._.. , , ' . - ·- ' . .' ·' . 

' ,· ' . . . . " ,. ' ' 

. whereV.,d is:an element of the Kobayashi-Maskawa mixi_ng matrix and ?'µv,;, ½i bii,,vl• .. 
· ... ,This interaction provides consjstency with other experimental data on this decay [5]. 

, ,The dim~nsionless constant. h describes the strength <if the. jnteraction'relativ~ :to. 
the ordina;y. weak coupling; The' constant h is '.estimated iri the framework·.of the 
relativistic quark_:'inodel as JfQM_ = .'.:.(4.2 "± 1:3) X rn-2.' In Ref.[6l, caiculations· of 
h ~~~e:b~en d?ne ~y applyi~B the QCD techniques a~d the-~CAC hrpothesi~. :Th; 
value obtamt!d m this, way J$ = -(1.4 ±0.4) x ,10-2 1s ?ne _third aslow,as estunated 
in the framework·of the relativistic_quark modeL It. seems that' the accuracy of the 

·. , calculations in Ref.[6] is the us1_1al PCAC accuracy and that the latter.result is reliable .. ··•· 
.. · As was·noted in Ref.[7], such: a ~aive fo~in of.int~i-action ,~ill lead,' as a resi'.ilt of'· 
·-'radiative corrections, to all anomalously· large cont;ibi'i.tion to -the ir -> e; decay, in . 

co;tradiction ~ith the experim~ntal_ data. To avoid this diffic!}lty ·a;;_d _to describe.all _ 
th~ meson-decay experiments [1-3] simultaneously, in Ref:[8] it was suggested to.extend 1 

the standard _
1

rriodel by. adding, two cio'~l:ilets of new tensc;,r parti~les. Thus extended· 
• ' ., I - • • • • • • - 1 i . . • . \ , ' · ,. , · • 

· · electroweak model predicts, besides the appearance ofanew quark-lepton interaction 
like,Eq.(l), also. the appeaiance of.tensor interactions in thejepto'n:-lepton and_ quark-;' 
quark '.sectors. , :: ·. · -·. . , · . . · - ' , ' . , , •-·••• i· ··· : · , c' • . 
. ,. The tensor' interaction ·do~s not c~riserve chirality, and,ther~fore, it can play an 

important role in the nonleptonic weak processes,; Particularly; in· thi~ paper .~e are 
going to demonstrate that the effective tenso/ quark~qua~k interaction give,s a con
tribution to the 'I<L-I<s mass differenc~:,b.mLs-ofthe order of th~ contrihution from 

'th~i standard V-'-A interacti61< This· is easy to understand because the ~trength oLth!'! 
riew interaction is just an order, of magnitude as low as Gf; .On the other hand, from 

.... the PCAC hypothesis it followsthat the chir~lity-nonconserving currents are enhanced 
by a factor x = (rn~/m,/ ,_,; 10; wheremK and m., ar·e the,!Ilasses-~f the kaon ~nd 
tlie strange quark, respectively: It is kno¼rn that the minin1alstandard V~A model · 

_, 
1

· (~it~out takiilg ·into a~coµnt _l<i_rge-1is~ail~e··coiltributions) i~~n e~pl~ill :only .h<!,lf;-th~·'. 
experimental value:of th'e mas~ difference (b.mLs)ex~ [9]. Formally, the large-distan,:;e 

· contri)mtimlis suppressed by_ µ2 /ni~, whereµ is a characteristic.mass scalein}he "old''..._ 
h~dron physics.''Negfe~ting the large--dist~rice con\ributionfor'the neutralJaon systelil, 
,ve suppose that the remaining_half of (b.mLs)~xp is due _to the nev.' tensor interactio'ns 

' ~- < '-. • , • , • -:, • l ' • : -~ ._,,/' - -.. • 
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of quarks. This completely fixes 'the para.meters of the new.effective tensor interactions. 
·.· in all sectors; The effe~t of the chirality~nonconserving currents iri thelepton:-leptori . 
··sector {for example, inµ:--+ ev.vµ decay) i~ suppr~ssed by the factor m./mµ and falf; _. 

into the experimental-accuracy range'. The new tenso·r interaction ii1the lepton-quark. : 
sector.does not c_ontradi~t· the exist.ing constraints from nuclear beta:de.cay [4Jeither, ·. 

--:---.... , 

:2 . New· effective_ tensor. irit~ractions " 
,\ . 

The antisymmetric se'cond-rank tensor 'fields are incorporated. into, the. standard 
electroweak-model as.two doublets [S]Tµ,,.:_~ (T:.,,ri,,) and Uµv;=, (UZ,,,U;,;)"with' 
opposite hypercharges: Y(T) = -:-Y(U)= -fl. The Yukawa interaction of the charged 

·.· components of the tens~r fields with the fi~st generation of leptori?i,., e and the quarks , 
u,d'=dcos0c+ssiri0cis • . -

. ,.;.,· ·,. ·t - •·µ,,: .··. - . µv \ ·+· ''.t'-. µv··,' .... +, .· ·, 
.CYulcawa = 

2 
[vLU, eR + U£U. dR] •.Tµ,, + 2URCT_ dL. uµ,, +h.c'. 

, ;.,_- .; ,.:·. /•,_~ ~-:··-~·\ :-.< .. ,- ' J~_. -f, _-,..; -.'•· .. ·.-,.·,.•"i- _,_-~; ' ' -
For simplicity we accept the coupling constants'_for quarks and leptons to have the 
same value t., After the spontaneous symmetry bi·eaking, a mixing o(th'e T arid U . 
fields. occurs:.The propagator of the ~harged tensor fields•in the-static a,'pproximation 
q2 .,g;:_ m2,'M2 is ofithe form - · - - .~. · · .: . ·· 

_I • • ., ·•• ,. ,:1 

P(q)' = (
-_<:.T(T+·T·'-/>o .. _ ... <-T(T:U/) > __ -.o_·_)· , · < T(U;T-) >o . < T(U~U-)>o 
. 2i :0 

',(' II(q) ·.•··.· ... ;-;l. >)> .. . 
m2_- M2 ·, -1'. .t~~2 /J II(q) ~ ' 

. \ -· ,-· . - ',. -. ' . •·: ' , 

~her-;; lµva-,8 =,; ½ (gµa 9v,8 -_gµ,8 9va), 

" II, vap(q)'~ 1 - ·· :_ qµqa9v,8 - qµqf39va .:...,qvqa-9µ.,8 +q.,qpgµo, 
, _µ, .-. ·:, _µvo/3, ;:> ... · .. · q2 ,,.· ·:.. .,.· 

and tari/J == M/m is the ra.tio of the two mass parameters, associat~d with the vacu~m 
expectation values of.th~ two doublets of the Higgs particles. The diagonaliz~tion of· .• 

• Eq;(3) gives the mass matrix of the for.rri M 2 = M.2diag(.\r, .\u) for .. the fields . 
', . . ' " .. . I. : .-, . . ... -: ... : . i' . ; . ·: ·, .' .... ' 

. r;,, = Tµ,, cos rp + IIµva,0U0
.8 sin cp; .· . (i) •'·· 

. · u~; = -II;.,,~f3T~~ sin cp + Uµv cos cp, : · · ~ . . . ,, •, . } 

where 
. ~- ~ 

. ,\; = ½ (i ;t- ~an
2

; + Jy- ~<in2:~tt4) If an2 fJ_,· 
~ 

:;:_-~d =:½ u·+ta~2 ~-_ ✓(~-~-~an;/J) 2 +:~] /t~~:fi! . , 

''and tancp = r[1 _:- tari2 ~+· y(L- ~~n2 /J);+ 4J;Theposit~ve ~efiniten~ss'of ~he inf: 
~trix of squared masses leads tci".the. iestricticintan2 /J >. 1.. The" depenc!ence ofthe . 

. : squared ma,;,ses of the fields T'-a~d U'-~ri the parameter cot2 /3_ is shown iii Fig.L _· . 
- . : . - - '·.' '... ' ". : ~ ... · .. '' . -. ' . . .. - . . ' . '\ -- . . ,• . '-~ . 
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U;ingc-lagrangian · (2) and prdpa~ator (3), 011::cari ~asily writ}thieffe~tiv~ interac
tions for various sectors: For example, in the ra(e of a 'muon decaying into an e'lectrciri · 

, and (anti)n~ut;inos, one f\1\ISt adf tci the usual .V-A ini.~raction,an interactio·n of the 
·: form · -- 1- - · · · · . . · ' 

. .·: .-·0 · ..... . <J''q,,_ ,n·,· 
·.Cµe = -v ~ Gpfi 11[,L?',o.\/lfl 7- Cf/CT, . Vi:L·+ h.c.; . (5J' " . 

~· .. _, : . . ' . . ' . f 

where tJ is the momentum transferred from .the muon to the electr011 pair, and the 
. constant f 1 is defined· ~s fiGi-/V2 = ,t2 /(1\/ 2 .·-': 111 2 ). 

0

Th6additionalint~radiori for 
seinileptonic weak decays has· the form -~ . · . 

! ,· 
. ·, . ! . . •. qµq .• . ..·· 

.c .. ·. , 0 G f · - 'd' ' v - v,\ . + 1 
_qe ,°'7 '."'.'V_L: _F t !lCTµ.\ _ 0 •q2 .CflCT V,L' , J.C. 

~': ' 

(6) 

; 

:. The ~onstarit j, ~an be fixed fro~ 
0

tlwder~tys r.~ ~ c" VT or g+ -:-+ r.0 e+v. ,,Its value 
, ff~~-~ 0.29 ± Q,09. [8] was evaluated iri'Che framework of the relativ\stic_ q~ai-k model 
· on. the basis--of.the pion-decay'experin1ent[l]. In wliat follow~ we are going to'.work in 

the·fr~me'work of QCD and e~tensivelv llSC the,fCAC'h\ipothesi~ .. Therefore, \l'e sh~)] 
tak~ the corr~cted yahie ftQCD ~ J7.s1:± 2:21) x· 10-2 i11 ~ acrnrdance witl~ 11,ef.[6], 

i A_richer interacti_ori is o~tained i1fthe 1{i1ri· quii·k-quar_k sertor:'. 

j •. c~d = ::::.}i Grk [u1,cr,;_~d~/ -akcr"\,L + iLZcr,,:{d~~ ;ti~,d"·'itR ' 
/I . :_ . . _.. . ·, ,. . •· ·;-..,_' ;~,- __ , .' .," _,,·, •.• '• •. •. - •µ_)" 

,' +u~cr,,.,d~ • Jh;v:\L.+ ta:1i2 fii~a,,Ii,~, '. d~u"·',tn]q ;v--: 
... ' . . i . . .. . . .. . . ' '.' .. ''. ·.. q, 

'• : ,; - •••. ' ,• ,' ,-•' ,••,•' ;, • V • 

. -The ir1dependent\i'~k~ownparan'ietcrt ~11·1romw;1is ji;st iu tile last·t~rm of thequa;k.,. 
, quark interactio;; (7). Therefore'; iri order' to fix it; it is natuial to in~·estigatc so111e weak 

'•rionleptonicpro~ess .. T_h~. KI,,Ks mass diff(:n·nce is 1r10st scnsitin~ to ~C\V_h.ypothefical' 
particles.;~d }ntera~tions. \Ve ~vilLp1ove that th!' introd11ced new intera~tion (7) does 

'_not co1i'tradict ( .6.r7iLs )ex11• _ •• •-. ' · · / · , '. ' · • ' •.. , , , . ~ . . 

. 3' ·.Th~ kaoli mass differei:ice 

In the.[{0-i<0 iilixing calctdationi WC sliall take int~ ac/o;mt only th .. <'i°coutributi<;llS 
of the~- and c quarks (see the box diagrams of Fig:2), hcc'ause the /-quarkccmt~ibution · 
is suppressed bY,the 'tiny mixing a11gle Vid- ,As the stamlard ,coi1tributi01i that residts 
fr6in the W-boson exchange (Fig.la) gives only half the experimerital value (6.'inLs )exp.'' 

,.. · we si1ppose that· the ~rest of (:6in1,s );,p is due. to the <!ther two diagrams 'il'ith the· 
.. ~xchange of the tensor particles. (Fig.2b_;~). The,.effective lagrangian 'for the ;tc~nd 

• generation of quarks, caused by,the tensor particlt;s, has the same form as Eq.(7) with 
obvious substitutions u .,.... ~ and d' '_, si ,;_ '-d sii1 Or+ .s cos7j'c;: . __ · · : ·: 

' ,, ' -- . . ' ~ .. -- . - . . ,,.. _,., 
,....,_ . , ..,_. . r'· . 

l · . .cc, = -./2 G~ft '[c1~cr,;,,~h- ·'~1u":\01,+c,,u;,,.,~l · s~,tTv.\c1/ 
-: -- . ,-. -· - , , ~t ·v.\ · , , 1·; - : - .. , "_- , . 

11
.\· ' , . quq~ · , 

+cHUµ,\81,_· ·'HO: ('J. + tan ij CJ/CT,,\•"[, ':'La c11] -2-,. (8) 
. < .·.. . ;, ' :-_ : ' . ·. . .: . ·{-q 

. /. 

·. 3 

-, --: ' 



· · Only the first terrris in Eqs.(7) arid .(8),contribute\o the interference diagr.ams (Fig.2h) 
' •· ... · ' . . . . ,• . 

. . 3Gi. r .. _ . ", . . , . . _... . . , , 
• ;. · FJt • 2 8 · · 2 0 ·2 ·· ·;)d. ( · ·s)·d 

J..,WT = ---2-sm c_cos C me ,.s( l -;- '( • S ] +--1' '. • · 16ir . · - , · · ··(9) .: 

The divergency is elimin.ited by the' GIM mechanism; as in diagra;;s ~f Fig.2a. The 
matrix element • ·· ·· · · · · · · · ,. ' · 

:/<~ I s(l- 7
5
)d: s·(~ + ~/)d I /{;~= ~{2x +D ~lmi · ~ (10) 

,is calculated in the apprnxj'mation .of th~ vacuum saturation, ?-S. the vacuum is inserted ' 
in all possible,cha~rie)s. Assuming F/{;,160 MeV and 11ic=L35 GeV, we can estimate 
the contribution.of the interfere~·cediagrarns to ~111LS =Re< l<0 I LAS=2 YK0:> /m~ 
as 1.3 X (~mLs)exp• . ·.. . . , . .·. . ..· ~. . . . ·· · . · ·. 

Although the, cont.ribution of.the diagrams i,n Fig.2c seems of the order of the small 
. parameter fl' actually,' their'. contributionjs ·enhanced ',because the suppressing GIM_ 
mechanism· does not wo~k: .·Therefore,: they. rirnst be taken· into· acco~nt .. W6-assume 
that th~ masses ·of the. new t~nsor"p;rticles, a~e' of the order oft he vector-boson mass 
Mw: Then the logarithmically divergent integral i~ effectively cut off at· this li~1iL S~~h 
an assuII1ption will not essentially change our results,~ ~he logarithm iirayery slowly. 

; increasing function. The effective lagrangian -for theK0-K0 _mixing-~ueJoexchal)ge of_ 
the tensor particles, (Fig.2c) reads:< . ,_• . ·.. :· - , .: .' , ···. · 

·, 1 • • • ;• ' ••• • --. 

LTT 

,, 

3G2 j2 . ·. , ·· { . I : . · 3 . · · · - . . .·· 
F t ·• 2. " 2 . 2 · ·. ' · 2 ' , " · µ' . 

, - 16ir2 ?m 0ccos 0? 7:::c ,:..4(s~')'1,4n) :+. 2(~R')'µdR) (h7~d!-) 

:;c t~:413 (s~7;di) 2',-t :r[(_;~:dd.+¼(i~:(T~~~L)2 

'~2,tan2 /(~1d~)isJdnf+_(iL;Ri:~··1(siu ;:dn)2
] }_._: 

The matrix' ~b11erits· · ·. 

- ' •, ',•' ' . . ', •,. '. ; .. < 4,.. ; "'2. 

.< If0 1~1'µ(1+. 75)1£.:.s?:~(l ,-')'5 )d I K 0 ·>~. (2 +3x)FkmK, 
- ~-~. . ., .. '. ' :. ' ,' . . .: '-~' 8 ',. .:. 

:< J{o I [s7µ{l ± l)d] 2 I J{o >~ .:_ 3 Fk_ml, '; 

< R0 I [;(l±-y5)d] 2 ;+}[sd;:
0

(I±7!)d] 2J K 0 >=:;frmi{,· 

~--. 

. are calculated as bef~re with ,the aid of the vacuum sat~ratiori hyp~thesis.· To gi;e 
t_he correct total ~ass diff~re'nce (t:..mLs )exp~ the co~tribu'tion of th~ diagrarri~ in Fig.2c, 

_mu_st be"negative .:..o.s X (~mis)exp• This is_really the case: in th~Wholeillowed range 
. of ~he paramet_er tan2 /3 > 1, the contribution of Fig.2c has the op,Posite' sign relative 

to Figs.2a.,b. · · . · ... ~ · · . ·' . ·. · · · • ·. ·', 
. .• The correct value of the mass' difference is obt~ined when tan /3 = L5i ±0.07:· Notice 
that this_ solution cot2 /3 =·0.44 .± 0.04 IS_ very'close. to 'the value'OA that;c6r~esponds 

' _· :.· , . - ' . . . \_ ' 
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· to the. maximai possible ·mass of the tensor field Uµv (see Eig'.i) ... ,That wouicf provide 
the·'minimal effective potential between the fermions:. It is curious t6 note that the 
mixing angle <p happens to b.e surprisingly close to· the Weinberg angle 0w:_ sin2 <p = 
0.229 ± 0,027 ... · . ,· , ,, . . . . . . . .· . . . . . . . . . 

. Now l.et us discuss the effect o( the two Higgs doublets on the mass.difference 
(~mLs)e~p- Their Yukawa coupling'.const~nts with:quarks are prop9rtiorial to the , 
quark masses. As fa~ as the niodel-ind~pencl~nt lower bound o~ th~ t-quark m~s i;/. 
m1>90 GeV (i.e. ,the t quark is yery heavy), the co~tributionof.the virtual t quarks . 

. to the box diagrams may becon1e dominant· in spite o(the strong.supp~ession of the. 
:~Yukawainteraction owing to th~ tiny mixirig angle· Ytd-· If.the ratio of,theva~uum· 

expectation values of the two doublets ofthe Higgs partides vifv2 '.;:; Mj:,{-,, == tan'/-i 
were large, thiscould enhanc~'thecontribution of the Higgs particl~ to the I<i~I<s ·, 
mass difference (according to the analysis in Ref.(10]), Howe,~er~,the ~alue'oftan/3;:::: 

-1.51 estirpated above doesnot lead to a large ratio, vl/i,2; and respectively,' givesno 
. - . considerable enhancement ofthe contribution 'of the two Higgs doubfots to the I<L-I<s 

-•· '.mass.difference as compared fo the ca~e of o~ly one doublet in the ~i~imal standard 
•fu6del ' .. . . '. , · . . . . . . . . - . · 

• · · .. ·. Th~re 'exists ii· great·. uncertainty in' the val~es 6f the Kobaya,;hi-Mas·ka;a :ni~trix · 
,eiements fort~e t quark. We use here the· central ~~lues ;Ytd = 0.010_ and ½~ -~· 0.042 

· (11']. In Fig.3 the.relative contribution o(the Higgs doublets to tlie actual Ki-1<s mass 
. diffe;erice is shown. The rnrv~s in the plane of.tw~ paraineter; .-,-:.· the ch~rged-Higgs 
mass MH. and the t-quark mass mt·:- ~orrespond to the fixed ~aluc~ of the r~lative 

- contribution. · Obviously; .the contribution, of the Higgs d~ublets in'creases with tne' 
.. i~c~eas~ o{the t~quark mass and the decr~ase of the Higgs mas;. There exists ·.;_ bound 
on the ~alue ~f the t-quark m~ss frorri the Tevat~on; mi :::; rn ± 10::gGeV [12): On.the 
other hand, it is na(ural to assume "that' th'e tensor parti~les are _included into a mo.re' 
complete supersyi:ni:netric theory which ensure~ tli~ ~nific~tionof the coupling constants . 

. an1 of the b-:r mass~s [13l: Then, usinithe vah.i'e' of tan/3 = i.51 ±0.0Tobtained above, 
one ~an ·estimate the tsquark mass as mi:= 165 ± 13 .Ge V. In these theories the masses 

·· .of tlie charged Higg~ .parti~l~s are ab~ve 260; GeV: Therefore, for the realistic choic~ • 
'm1~170 GeV-arid MH>260 ·cev, the. contr.ibution to ~mLs, is less than 10%. Such· 
; an accuracy i~ compatible with the 'as~u~ptio~~ made: the ;PGAC hypothesis,>the; 
, vacuum~saturation approximation, disregard ofihe largi-distance _contrihutions; · etc: .. 

In iiiter~ctions. of up and d~tlin quarks with the charged tensor particles, two ad~::...- . 
. dition~l- generation-mixing.mat~ices of the Cabibbo:...Kobaya;hi-M~kawa. type ·arise; 

between left-~ight and right:::.left quarks:· Unfortunately,"because of the lack of i~forma-. 
ti~~ about.these ~atrices, we cannot say anythi~g more d~finite about the' contribution. 
~£ the teii.sor particles to the C p ,violation in the K 0-l<Qsystem. ., . . . ' ', 

•', •~, . 

4 · Conclusions -. \ 
· .. Thee~~erim~ntal data(l.:::3fp~irit t~ ~n admixture.of tensor currents in the weaki 

decays . .In theelectroweak model exte~ded by the do~blets_oftenso~ parti~les,.we c~n' 
. fi_x · all the.parameters. of effe'cti~e interactions of t~e ~1,arg~d. tensor currents,. u~ing 



I·, 

;...~ '~. '. -·-·., 
I 

:--~~- _. 

'the ·.citedexperim~nts ~rid the, l{L-l(s mass diff:renc~. The model predicts ne~tral 
teri~cir ~urrents too; but it is as yet impossible to define this sector becausitofih~ lack 

' of e;.perimental data. A.t' the mo~ent we' can definitely say only' that there
1 
exists a 

require~ent that the,fl~vor-clianging neutral tensor currents should be ab;·eni'. . . 
When estimating the mixing parameter tan /3 fr&m the [{L:/{g ma~s difference, 

. we hav~ neglected the QCD corrections.· Taking them into account may cor~ect the 
· value of tari,8 ~Jhe p{es~nted value tan/1 ~i.51 \~as obtained for bare q~arks. 

. . . . , . . I . . • . ,: . , •.. 

As' we have accepted the same coupling of the tensor fields to lept~ns,and quarks, 
the. effective leptori~lepton and quark-lepton· tensor: interactions are· governed by a 

.. single common parameter k Tµerefore, by fixi~g this parameter from the semileptoni~ 
.decays, ft -;:::, 0.08, we cari make a prediction· for the weak leptonic decays, where rio . 

·· uncertainty associated with the strnng' interactions is present. . 
.•: Unf~rt,mately, aU previous attempts to study the v_iolation of the Y~A struc.ture of 
interaction in theµ·:_; eiievi decay have been done ori th'e basis of the de~ivative~free. 
effective lagfangian' [14]. ·, The effective tensor interactions presented here essentially·~ 
depend on the·rnoi:nenturri transfer. Certainly; thi~ will le~d to a •differerit. angular, 

" - -· ', - . . ,. .. - '· - ' ,' - ' . ', . . •·"' 
and energy distribution of the outgoing electron: ·Nevertheless,we can estimate the. 
c~ritribution of the new interaction to' the Michel parameter p.' Its value 8p ~ 10.:.3 is 
of.the same order of magnitiide as the present experimental accuracy [11 ]: . 
, . . ' . - . - . ' . ' -. . ' . ~, 

A~lmoiledg~m~11ts 
'< t : ' '· .. _\ . - . .' ·. / . \ ~ . ~ ',., .· .' ::'-~ · .. ' , -, ·.' . . -. ,, . -

'~ 
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I.J:1-nKOB M.B. E2-94-253 
Honhie TeH3OpHbie B3anMo.n,eikTBHSI II pa3HOCTb Mace KL - Ks 

Mnmma.TJ.bHaSI CTaH.n,apTHaSI MOAe,'lb 3J"IeKTPOMarHHTHbJX B3aHMOAeHCTBHH 
.n,aeT rrpHMepHO IIOJIOBHHY tta6mo.naeMoii pa3HOCTH Mace KL - Ks· 

AHTUCHMMeTpH•IHbie TeH3OpHbie IIOJHI, BBe,L\eHHbie B CTan.o.apTHYIO MO,L\eJib, 
MOryT AaTb OCTanrnyrorn IIOJIOBIIHY pa3HOCTI1 Mace 0,5x(L\mLs)exp· Tipe.o.cTaB-

JieHhI 3q>q>eKTUBHble JieIITOH-JieIITOHHbie, KBapK-JieIITOHHbie H KBapK-KBapKO
Bhie TeH3OpHbie B3aUMOAei'ICTBH5I, o6yCJIOBJieHIIbie o6MeHOM 3apmKeHHbIMU 
TeH~OpHbIMU qacTHll,ar.rn. 

Pa60Ta BbIIIOJIHena B Jia6opaTOpuu Teopen1qecKoii q>H3HKH HM. H.H.Eoro
;no6oBa 0115!11. 

TipenpHHT 06hc11i111em1oro 1111cT11Tyrn smep11b1x 11crne;1osa11ni1. ,IJ;y611a, 1994 

Chizhov M.V. E2-94-253 
New Tensor Interactions and the KL-Ks Mass Difference 

The minimal standard electroweak model yields approximately half the 
observed value of the KL-Ks mass difference. Antisymmetric tensor fields 

uncorporated into the standard model can provide the rest O.Sx(L\mLs)exp· The 

effective lepton-lepton, quark-lepton and quark-quark tensor interactions 
induced by the charged tensor particles are presented. 

The investigation has been performed at the Bogoliubov Laboratory of 
Theoretical Physics, JINR. 
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