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To date we have no evidence that CP viola.tion is accompanied by T violation SO that CPT 
is kept unbroken. 1£ CP violating interaction includes tM T consening part, the K SoL wave 
functions acquire the CPT violatilig part,s described by the pllfameter A: 

Ks [Kt + (e + ~)K21/ll + Ie + A 12• 

(1) 

KL = [1\'2 +(e - ;l)K1J/-ll+ I e - ~ /2: 

Besides, eM' violation ("au occ;ute in direct transitions of KS.L into the final states. Tht>n, the 
additional CPT.Qdd parameters ApPf'itr: 

At 1\'2 -+ 21:. J.;. 0) 
a= A(K.-21:.f=O)' 

1/1 ~ ~[1- < 1+,.111""; I h"o> / < 1-"7r+ I KO >-}. FJ) 

(rl - r,). ( 1) 
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where XI and x, describe the deviations from 6.Q.= AS rule: 

< l+v1r-'! f(O >. < l-v1r- I KG >.. 
(5)

XI:: < 1+lIr- I KO >; XI == < l-ii1r+ I KO >.' 

At present the quantities ~. a, YI, and (x,- i/) are limited to the levell -;- 2 % [1], so further 
improvement of accuracy in measurement of these parameters is very desirable. One of the 
ways to do this is to study the propet'-time rates of semileptonic decays of a. particle produced 
at t=O as KO (or kG) [2}: 

IiF 1 

2 

'!(l +2A + x,- Yt)e-"lst + (I - ~ - XI- Y/)e'4LI I', (6a) 

IFhi!'12 .1(1 + 2e +,xl - ys)e-",st - {1 +2e - :£1-- YI)e-"l'Lt l·2, (fib) 

2

I~I .!(1 - 2e +x; + yIJe-"'rs t 
- (1 - 2e - r; + !l1)e-'"I1. f !2, (6c) 

I~r '1(1 - 2~ +.ti + !Il)e-",,·t + (1 +;A - ii +Yt)e-"l'Ltl', (6d) 

where is = ims + ~r s, "IL = ;mL +trL; ms. mL, f.s, fL- Are rnaeses and widths of Ks and 
K L mesons a.nd 

FI = k( < 1+~/1r-1 KO > + < l-v..+ I kO >"). (7) 
..:. 

The bcha~',ourof proper-time distributions (6) de~nds on 5 complex pararnet.ers. describing 
the \·iolation of fundarne!ltal symmetries and ilQ = :..\5 rule. 

Up to now these distributions were studied in 22 experiments [al only for extra.ction of the 
limits on Re( XI) and I m():l) assuming that CPT is exa.ct symmetry, that is, for the case A = 0, 
YI = 0 and ,xl =: it. ~{('anwhilt.·. the gyslematic5 of the light hadrons does not show any sign of 
existf'f1cc of hasic- particles (quarks) preSf'nc~ of which co,dd allow the transitions flQ = -6.S 
in th~' first order of weak interaction. Then. the parameters .xl and XI must be very ':imall- of 
order of (hm~- ~~ 10-6 (st'e alSo) (-t.6j) ~wfause they become different from zero in standart 
model in second order of w('ak interaction. So, searching for the parameters e. A. Yl up to the 
values 10-'. we lIIily neglect J:I(.n i ill the expression (61. 

Then. the distriblltions (6) will gl\'e some informati/.)n on :::. .1 aud YI. 

Here we undertake an attempt to extract CPT-odd parameters A and !II from two e,."{peri
ments [7.~1 with the largest number of ~xamilled 1\0 mesons. 

To be convinced that we u~e the n()udi~torted \"alucs of the experimental points, Wt" check 
first of a.ll that for CPT= t and It :f 0 case we reprodur.e the. very like results for XI as in refs 
[7.8}. . 

The results are sholVn ill fable 1 ,.md in Figures t and 2 hy curves (1) and (3) respec
tiw{y together with results from :7.8]. Curn-' (1) corr~sponds to the time dependence for the 
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Table 1: Results of fit for tht> case x/ = XI =f 0, Do == YI == O.
 

EXpt'riment· t71 E?,~riment [S) 
OUT fit fit from papt'T [7J our fit fit from paJlf"r f8] 

Re(.rr) 0.0.3 ±O.04 0.04 ±O.03 -0.02 ± 0.08 -0.03 ± 0.07 
1m(XI) -0.O7±O.05 -O.06±O.05 0.06 ±O.Oi 0.09 ±O.07 

conservation of AQ = a...c; rule (XI =0). 

Uodf't' the adopted assumpt.ions (XI == XI = 0). in the first order of parameters ~.A,YI the 
.functions (6&) and (6c) hl\ve the form: 

}\r+(1) ~	 C~· {[I + 4RcAJ,,-rst + 2cOIl(in)e-tt 

-SImA· sin(pt)f-fr + [1 - 4Rc~)crLI}. (Sa) 
f dN-(t) ~	 c-· {C- . - 2cOIl{fit)e-tt +C-rLf }, (8h) 

~ - c- = 4Rt:(e - gr). [2J	 (9) 

C"ing th~ least squarflS method we have' found the ulues of paramt'ters C+, C-. 8, Rt,j., 
lm~ (wltert' S is the lS(;a.le rad,(~r hetwt't'u t Iw u",·asurt'l.1 qualltiti~ S2:: ill the t.·xperillll·ul [8J 
(fig.2) n-spa'1ivt"ly to [iJ (fig.l) which l~orrt'8por}(l to minimum of the fum'tion 

2 
\2 =,2:. {E [N~(lk) -otNttVIt)] +EfS..;,,(fA,) ~_'\"fi(tIt)]·.2}. (10) 

,,6:'1'. It 6N, It ~hlt 

wht'"tt" N,\(11I:) are tilt- f'xperinwntal cates at i ='/k• .'\'/{(/,,) art' tilt' rah'S gin'u b)o" np (8) 
al., t :c I" and [uv'f art' the exVC'riult'ntal ("rtot'S or mt'Mllrt'd \'altws ,uf X* di~trihtt1j(lns. 

Thf" following \"ahaes wert' ohtaitwd (~alllO fig.3): 

C+ = 0.':16 ± 0.05. C- ::; 0.;;1 ± 0.01••" =IS,. ± 6. 

Rc~ ~ n.ms ± O.O'~'O. Jm~:o= 0.021 ±O.O:li. (11) 

~lillilllal valu(' of \ 2 is ('qual tu Hi.:) for 11 dq!,l'l't's uf frt'('t'lmll. 

Vsing Un' ohtaint>tJ \Tflll1t~ ('+ and ('- ami rt'1atitm (9) we Itav(' th(' ('slimak: 

nfV - NI) = 0.OJ2 ± O.OJ:l 
or
 

-0.09 < R(k .... .'/d < o.oa:s at 90';{' C.L
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Our limits on CPT-odd parameters were obtained using comparatively smAll number of Kia 

decays, namely, for NK'a =6481. . . 

Inv~tigation of thesemilept(mic decays at the DAPhNE maclUne and in' CPLEAR experi
ment will allow to lower the above mentioned limits (onsi~er&bly. At DAPhNe for this purpoee 
a search for AcPT asymmetry can be used, where AcPT is detennined. by difference between 
the numbers of events where the positive' lepton is emitted bri:m!i the negative one and vice 
vena.. The expected accuracy in measurement of ReA is ±3· 1O--4[~]. 

In CPLEAR experiment, the distributioDs (6) can be measured directly and the expected " ,
sensitivity to &ti. and lmA is dose to ±(4 -;. 5)·10--4. 
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Figure 1: Time distribution for ewata in ex~ £7] ~ widl ~ awws. 'De 
curve (1) cormsponds ~ ~ best fit for- the ,.umetei' Z'l = (0.03 ±U4)+ (-at1 ±")I. 
Curves (2) and (3) couespoad to Z, = f) and Zl·;:· fUM - O.06t (F.z.r...... et ......) 
respectively. 



6 

N± Ellpetlmenl: J.Hart et ell [81
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Fi~u". 2: Time d.ist.ributiou for f'Vt'ntM in ~xp"rirlll'Jll I~} t(~dhf'C with tht'orl'tical (·IIr\"('S. Thf> 
ntt'V.. ( J) CON't"!lpondlt to tllt" tJlMlt fit for tllt" paranwtt'r ¥/ ,;:.. (-O.(r.H;fI.OH)+(O.U~.l(J.07 )i. ('utn,'S 

(2) and (3) ror~pond tu X, = 0 and ,J'l = '-0.0;1 +O.(~h (.LHart. ('1 aJ !'olution) rt'SJwdiwly. 
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N± Experiment: F.Niebergoll et al [71 
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Figure :l: Time distribution for events KO ~ I+Jl7f.-, J(O -1-v7(T in experiments (1) aDd IS}. 
Theoretical curves correspond to the best fit giving values (11) at z, = O. 
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