One question that we cannot skip:

K — mTrur

Based on the talks given at the Flavor Physics
session of the Alghero Dafne2 Workshop

Fernando Ferroni
Roma “La Sapienza”

& INFN Roma Try to stick to facts



The wildest dream
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Even theory has its limitations
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Theoretical errors = 10%



And experiments have no less
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K — wmviv at Hadron Machines

David E. Jaffe, BNL
Overview
Expt Mode Results or Goal
E787 K™ — 77vry  Completed. 2 candidates.
E949 K™ — 77vv  1/5 completed. O(10) SM events

B(KT — ntui)
Measurement (15774 &5) x 10710 (a)
S
Expectation (0.74+0.2) x 107V (d) %
(0.7+0.1) x 10719 (e) g
e

AVeb
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E949 status

Upgrades to ET87T:

[mproved photon veto hermeticity
[mproved tracking resolution
Higher rate and duty factor

2002 run< ET8T sensitivity,

~ 20% of E949 sensitivity goal of
<1071,

pnnl results: fall 2003,

Not optimal 1n 2002:

1. Spill duty factor.

2. Proton beam momentum.

3. K/m electrostatic separators.
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Clouds on future: cross the fingers



Status of KEK-E391a and Future Prospects
on K, >nvv at KEK

Gei1Youb Lim
IPNS., KEK What shall we do ?

# Clear single mt°

«+ 0 2 vy for high sensitive measurement
< Confirm no other accompanying particle

< Perfect veto system

< Complete understand of background
< Based on data with help of M.C.
SlZ o5 carrent P Timi + A huge amount K; decays

< High intensity K, beam line, Large acceptance

'II1 III‘

= Limit from K* - x'wv (PRL 84, 3768 (2000})

" E39ta ¢ New Physics (7
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E391a detector




Summary

<+ KEK-PS E391a

The first dedicated experiment for the K; 2> nvv
Detector i1s constructed on schedule for Feb. 2004
< Aiming to 3X10-1?* S E.S.

% Significant step to the precise measurement

Schedule

Cosmic and evacuate test
B assembling for the upstream Beam
CB assembling

Start data

Uniite three sections taking
- - =

BA and CCO05 installation

Evficuate system

Cosmic test

Aug. Sep. Oct. Dec. Jan. Feb.




Rare K Deca £
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Marj Corcoran

Rice University
for the KTeV collaboration

e Best mits on modes with possible direct
CP—vinlatin contributions
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E799-Il (KTeV)

Experiment: K, -»z%e (uu)

Mode Upper Limit
90% CL

KL—HZO ee < 5.1 x 1010
< 2.8 x 1010

KL—}ﬂoﬂﬂ < 3.8 x 10-10

A tiny (!1?7?) factor 10 away

Ref.

PRL86
(2001) 97 data

Preliminary
97+99

PRL84 (2000)



BTW looking at very rare we shall
not overlook some duty we have

V., f.5=(0)
[ The present situation
0.225 [ | e nliata after the 15 rather confused
L 1 Eses inclusion of [large SU(2) breaking
i | SU(2) corr. wrong th. corrections,
0.220 |- or bad data?]...
- F.but 1n a short—timeN
o218 F [with the help of KLOE
i I - data on both modes|,
- i ' »
0.210 i EEPL" * KLOE [ I.JJq'.'lt'ijz_',-’ It.
SRl £ 1 =1 5 l
.. e
(.203 uncertainty dominated
K s K K s K'us by the th. error on )7



Future (semi-solid or rather
liquid) in K* — v
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Status as of today

Dear Fred:

[ am submitting the first report of the Particle Physics Project Prioritization
Panel (P5) to HEPAP for consideration and forwarding to the DOE and the
NSF. The PS5 Subpanel of HEPAP was formed based on the November 6,

Suggestions Based on Prioritization — The present Fermilab plan calls for a
similar funding profile and time-line for BTeV and CKM construction, with
both starting to take data around 2009. The P5 Subpanel believes that this
plan is likely to be too ambitious given the need to optimize the physics
from the Tevatron Collider, as well as the desire to have BTeV completed
promptly. _Based on current budeetary models. P _does not recommend
roceedine with CKM.




Future (same state of

condensation) in K| — ="
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KOPIO: myth or reality ?

EXITING
NEUTRAL BEAM PROFILE

IN-BEAM AEROGEL
CERENKOV GAMMAVETO

PRERADIATOR-CONVERTED
PHOTON DIRECTION & ENERGY

HIGH RESOLUTION "SHASHLYK"
PHOTON CALORIMETER

DOWNSTREAM VETO
I VACUURM TAMNEK

SWEEPING MAGNET
HIGH EFFICIENCY
\ il BARREL PHOTON
MICROBUNCHED K, BEAM \ VETO
(WITH NEUTROMNS) '"., THIN WALLED
Y HIGH YACUUM VESSEL
‘-.L IN DECAY REGION
CHARGED PARTICLE VETO

IN VACULUM
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K, >mvv at the J-PARC

Large Number of K; Decay

% Three orders larger K; flux
Experience at KEK-PS
Fast Electronics

# High counting rates
Optimization of beam line

< K, /n/yratio, A production
Detector Up-grade

# Calorimeter

% fast response it IO [T BT LB
= = 1 e s WY | D s LY | B N

+ Granularity v (12107 | ot | | ety || 100 e

T.Inagaki CP Violation in K (1998)

+ Veto system
% Detection efficiency
4 Become thicker (7)




Future (aaseous) in
K, -7%e(uu) Perspectives

*Admittedly aggressive Road Map*

+ Detector o(yy) x2
— Very ambitious, KTeV/NA48 already state of the art

+ KK, time dependent interference x2

— Position experiment between 9 and 16 K lifetimes
(hep-ph/0107046)

* KK, time independent interference %3
— Assume constructive interference (theoretically preferred)
« Data Taking x5

— Run in “factory mode”. After all E799-ll run only for a few months to
collect ~7 x 101 K decays

+ Beam intensity x4
— Need ~107Z protons/sec, slowly extracted, high energy, DC

» Tot ~x240 -+ sens~ x15
— close the gap between current upper limit and SM
Where? When?

NA48/3 7?7

— CERN is currently the only place where high energy kaon beams
could be employed o



Future (unkwnown state of matter)

» F. Bossi
LNF-INFN

4m

K, =a°vv at a ® factory

Production rate: 10° Ks-K| pairs / pb”

g 1 year @ 10*° cm~s: 10"? K produced

f 1.8 m
observed decays: 30 *(g,/ year (SM) fiducial volume

0.5m

ID.4m

. tagger S..~ 25T m2
calorimeter 99 calo

must be €, 2~ 10% l acc. - 27%

The search for K, —»nv is probably the most exciting
goal and solid motivation for the high luminosity option of
DADNE 2 (see Gino’s talk yesterday)

It requires however luminosities of order 7035 cm2s-"



Future (unkwnown state of matter)

[ year @ 1032=1 fb''=3 10° ® = 3 10° K*

Allows few per mil measurement of O(1%) BRs
* V., @/ below 1% (theor. error...7)
8,(K " — 1 "21°) below 1 %

1 year @ 5-10° =50tb'=1.5101'd=1.510" K"

» = 2108 K" = ety produced
=15 K'—n'" vv produced

[ year @ 10 =10°fb'=3 102 d =3 102 K*

» = 300K vy produced

L. Passalacqua / LNF-INFN
& the KLOE K* group.



Future (unkwnown state of matter)

120 — ___ Itlooks like that
e -2 KLOE is the most
P (m —uev) beautiful MC ever
e conceived

o Rejection = 108

o 2r 40 &0 @0 1w 120 146 180 i8¢

P*(K* —=m= n")

L. Passalacqua / LNF-INFN EQTART (253)085(251)03 ~ 9%
& the KLOE K* group.
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kindly provided by Paolo F.




A contribute to discussion

» A realistic Luminosity plan for Dafne?2
might allow the observation (not the
measurement) of K*->x* and likely not even
so for K, ->r¥

* However the physics potential of a machine
should not be a single although
V.I.Measurement (see Paolo F. talk)



We are talking of ~2010

- A) SUSY does not exist

+ B) SUSY will be discovered next year by
LHC

+ C) SUSY has been already discovered



A) SUSY does not exist

*Then I could not care less about yet another
constrain on an already over-constrained unitary
triangle



B) SUSY will be discovered
next year by LHC

* Then we expect a BR for both K-> channels
Enhanced wrt. SM

*Observation might be more than enough
*Together the deviations most likely already

observed in B decays (¢Ks et al.) it will a great thing
for the experimenters locally and world-wide



C) SUSY has been already discovered

» Then Da¢ne?2 as well as SuperB(elle)
will, for a long time, be the only
places to work on the
characterization of the SUSY

* A drop of water in the sea compared
to NLC but they might exists while...



