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e CPT tests and improvements in Bell-Steinberger relation
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e -Polarization in K; — up

e (-Polarization in K+ — nuTv
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Important K-physics still to be done

WEIGHTED AVERAGE
1.2385+0.0025 (Error scaled by 2.1)

Values above of weighted average, error,

and scale factor are based upon the data in

this ideogram only. They are not neces- d .
sarily the same as our ‘best’ values, TK+ m easu re -
obtained from a least-squares constrained fit

utilizing measurements of other (related)
quantities as additional information.
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|Vus|: 2.2 o 's discrepancy from unitarity reconciliated
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Cﬁ{T tests in semileptonic decays

FZS+L ~T b d*
5S,L: ZJ; l_’ :2%(657L)—|—2% — | F2R | —
Igp+1sy a a
1 1
§[MKO—MKO—§(FKO—FK0)]
* 5L =eFA A= m—mstiTs TL)/2
e o (CPT conserving) b, d (C%T ) semileptonic amplitudes

o A\ C%T In the mass

e 0g — 0, x RA, 'd" = accurate determination of dg required.
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C%T in K — 7w

AKY = (1)) = (A + By)e®r
A(KO — (1)) (A7 — B}k)ewf

o Bris CﬁT as (n4—=[n+—le""+=  ngo=Inoole’*00 )
G4 — oo = (0.22 £ 0.45)° KTEV,NA48

TH O(€ /e)
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Bell-Steinberger relation and CﬁjT

e Even if Cﬁ{T unitarity must be valid. Then |K(t)) = as|Kgs)+ar|Kr)

d

—ZHKO)KO)P =Y lasA(Ks — f) + arA(KL — f)]
f
(14 itanpgw) [FR(enr) — 1( Z Qf

_ RS S S L RL
® (v = B+_77+—, Bgonoo, B—|——fy77+_'77 gBOOOUOOOw

o CSWs €My Oppy amw, 000 — %(A) Maiani, Thomson-Zou,KTEV,NA48
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New Limits from NA48

e CPLEAR (B, <1.4-107°) = S(A)=(4.5£5.0) x 107°

e NA48  (Bfyy <3-1077) = S(A)=(-1.24+£3.0) x 107°
—> Mo — Mgz = (—1.7+£4.2)-10"PGeV

e KLOE ( By < 2.1-1077) (preliminary)

e To further improve we have to determine better ¢ — ¢
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Other aspects of K-decays

e Dalitz distribution in XY

C' P violation in in KT — 37

AK* = 3m))2P~ 149+ Y +j1 X

e we can define the slope asymmetry Ag/2g9 = (9+ —g9-)/(9+ + g-)

e |sospin+rescattering:

Final State

Interaction

Compared
K — 7w

to

AKt — nfrtn™) = ae®0 4 ey

T Zeldovich,Grinstein et al
Isidori,Maiani,Pugliese

e two Al = 1/2 transitions (a, b)
e final state small ( ag, By ~ 0.1)
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e O(p*) necessary for the slopes (Aaa Abb ~ 30%) and for Ag/2g # 0
4

[ Sp|lttlng a — CL(2) —I— CL(4) and b = b(2> —I— b(4) G.D.,Isidori,Paver

Ag _ 3A° w3 S RaD
29 ~ a0 (@0~ 5o) (8%(2) 3@ T 5@ T R®

|47 ~ 22¢ ~ 107 (a0 — o)~ 0.1

e to maximize Ag, we take O(p?) ~ O(p?) = Ag/2g < 107°

o (—2.4+1.2)-107° Prades et al
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New Physics to have large Ag/2g

e an operator which affects K — 37 but not K — 2, limited by expt.
size of €

e Actually Masiero- Murayama:new flavour structures to only the AS =1
and not AS =2

(51?}%)%'3' — (Ml%)iLjR/mg'
e Through the gluino box diagram

C(mg) = ") [(52) % (6Fn)7] Gl

g

Hmag = C; QF +C,Q, +h.c.
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g — viava = Viava
Qi 167‘(‘2 <8LO'M t G’uydR:l:SRO"u t G’uydL)

e Q is affects only K — 3m; Q only K — 27

G.D,lIsidori,Martinelli

e As a result by tuning properly C’gi we can generate large Ag/2g (< 107%)

e NA48/2 will measure

/A NA48
— 104

SM . PDG 3 NP,
5 < < 10 < 7-10 < 10
9
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K(px) — m(p1)m(p2)v(q)

e Lorentz + gauge invariance = Electric (F) and Magnetic(M ) amplitude

AK — mry) = F' [E0,KO,m 4+ Me,,,,00° KO° 7]

e Unpolarizated photons

d’T

~ |E|? + | M|?
Tordon |E|* + | M|

|E?| = |Erg|° + 2Re(E{gEp) + |Ep|”

l

Low Theorem = E[B ~ % + C Ep, M chiral tests
Y
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We need FIGHT DE/IB~ 1077

IB DE..,
Kg—ntn~ 103 <9-107° E1
104 (0.472 £0.077)107°
+ +-0
K™ — vy (A[:%) R787 M1,E1
Ko s et 105 (2.92 £0.07)107° M1,
L= 07 (cPV) KTeVnew VMD

CPV is only from IB K, (also measured in K — ntn—ete™)

BUT IB suppressed in Kt and K.
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K+ — n7n'y: attempts to measure interf. F1 with E;p

e E1 and M1 distinguished by Dalitz plot analysis.

o°T 92T 15 mZ . (El) >
— 14+ MztopR 1%
OT O orrow? | T mi e e
4 2 2
m_+ E1 M1 4
T (‘6A| + |ar ) W ]
W2 = (q-pk)(qg-p+)/(m2mi) A=AKT — 7tx0)

e E787 has measured Re(EE—I}B) ~ (—0.4+1.6)% (TH. expected)

e These Dalitz variables allow to select interf. E'1 with E;p
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CP asymmetry

o
OT*OW*

e In the asymmetry in the slope,

(large W?)
e This asymm., Q, in extensions of SM ~ O(10™%)

e SM K (9(10_5)

select a favourable kin. region

Colangelo et al.

Paver et al.

e Assuming the expts. are almost seeing the CP conserving E'1 Statistics

seems tough

e Similar analysis for CPV in K: but time interf. required
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p-Polarization in K — upj

_ SM
o P = %Z T %E < 2-1073 Herczek,Ecker and Pich

o Left-Right Models and leptoquark exchange may generate Pr ~
0(10_2, 10_1) Hewett,Rizzo, Thomas

o B(Ky — pji) = (7.27+0.14) - 107° PDG

e E871 looked for K; — pe and found also 6,200 K; — up, if instead
optimized for K — i maybe 20,000 evts. K, — i Diwan
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u-Polarization in K™ — 7%ty
o (P)~ (s, (p,xpzr)) is T-odd, = CP violation
e FSI (P) ~107° Zhitniskii, Hiller-lsidori
Mk, = Grsinb.f(¢°) [patiny™ (1 = v5)tu, + fo(q)m, it (1 = v5)u,,]
(Pr) ~ 0.2 Im(fs)

e Bounds on models (P, ) < 102 Peccei

but interesting models (multi-Higgs, leptoquarks) (P, ) ~ 10~ % Garisto-Kane

o KEK E246 (P))<5-1073
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Conclusions

o Left-over:
— p-Polarization in K+ — ntutp™ and Kt — utoy
- K >7mnete™
- K — e
e Missing energy in the final states, K™ — 7P , Sgoldstino-like

e More on time interference

e Chiral tests
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