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Kaon’s Past Contributions

* Cabibbo angle

% CP violation

* ¢'/e # 0 = Killed Superweak, together with
B factory results,




To search for New Physics

% Look for deviation from Standard Model
i oV ccandiE il @) ond
T

* Standard Model process should be

%* suppressed

%k well-known



K; — S
Probes: Kt - +tup
AKT — 7tvD) o Vig
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x Im(Vig)

Standard Model

* SM background is
% small (BR(KL) ~3E-I1)

* well known (KL ~2%
theo. error)




K; — S
Probes: Kt - +tup

Standard Model

* SM background is

% small (BR(KL) ~3E-11)

* well known (KL ~2%
theo. error)
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+ Buras 2014

http://www.Inf.infn.it/wg/vus/content/Krare.html
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Signal and Background

* Signal: Y
KIM
* Background

KL[T('OT('O Y I
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Veto




J-PARC IO“

K R 7'(' 14
% Csl calorimeter from KTeV

* Hermetic photon veto to suppress Ki-TroTr0

* VWaveform digitization =

Loan
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Main Barrel
+Csl| Calorimeter

“'Dec.6,2012



First Physics Run

* Started on May 18,2013

* After 100 hours, data taking was terminated
due to a radiation accident

i[5



Good Detector Understanding
K — 3

|Rec. K, mass|
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Entries 36803
Mean 4323
RMS 766.6
Underflow 0

3%V B Overflow 0

Integral 3.68e+04

Entries 27361
Mean 4323
RMS 769.4
Underflow 0

Integral 3.686e+04
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at KOTO

by Koji Shiomi
12:15 on Thursday
WG3, El 9 lecture hall
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KT = 77uw
CERN




CERN NA62
KT — 1 v

* Decay in flight
K-I- /

* Missing mass ¥

Fl“"gmé_ /\H KT -7
* Good tracking WW{M +, (X()\K
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CERN NA62

7-10 MHz of Muon Rate

750 MHz primary in the Detectors
Hadron beam at 75GeV/c A
6% are Kaons Va ™\
A
" AWE ' N\
[0 0
0
CEDAR ey HEl
4 ] —— i ©
TrEet 50 MHz
+ ROMA T oy wlded
K* rate rate Il I|||| I
Decay Region 65m L
Tracker
o; < 100 ps o7 < 150 ps o; < 100 ps

4.5 10'? K* decays/ year in fiducial region

k. Hahn@Kaonl 3
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CERN NA®62 trackers

[ e ISSRERS u
50 Sham e il I kb | \_ Wk
% For K* * For 11"
* 300um pixels * straw tracker
* AO ~ 0.0l6mrad * Ax~140um
* At ~ 200ps




CERN NA62 PID

CEDAR GTK
I ! | — :::: e, .
Terest  504AHz 750 MH

4 POMAZIT W gy g

K*frate rate HHIHH HH LKr 7|V|UV

Decav Region 65m

%* For K* * For 117

Ring Image Corrector Light path Mirror Flanges with Length>17 m; @ =up to 4m
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\ / Z/

Filled with Neon Gas
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CERN NA62 photon veto

g g g W g I
CEDAR GTK
I | — ':::: e
Target 50 MHZ
‘ POMHZ Il 1 gy I
K* rate rate HH.HH HH

RICH Kr MUV

Decav Region 65m
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* large angle photons e smaII angle photons
* |eadglass from OPAL * NAA48 LKr cal.
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CERN NAG62 Schedule

00000000

Technical

15t Physics

Test Run

E

LHC
Ls1 Physics

and Sensitivity

LHC
LS2

Physics Physics

|

|

Detector Construction

and Installation

* 45 SM events/year

* background <10 events

N

Low intensity run
from Oct. 2014

6. Ruggiero@Kaonl 3



KT — 7 Tup
at NA62

by Angela Romano
12:35 on Thursday

WG3 El 9 lecture hall
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NAG62: Lepton number/flavor

violating K™ decays
NA62 Sensitivity  Present 90% CL limit

rtute” || <

ntpet | S

nrptet ) St

nTetet I «
W_M+M+I

u_ue+e+ I ﬂ «

e 4 et h 107 10-8
Numbers from Ryan Page@IPA2014
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NAG62: Lepton Unlversallty

_|_
Standard Model Ry — BT ey
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Cryostat
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ete” = o — KsKy,
S

* x3 Luminosity with crab-waist
collision

* Detector upgrades for higher
acceptance and better vertex
resolution

* 5/fb in the next 2-3 years
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as Ks factory
\
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* B(Ks—pp) <9 x 107 (90% CL)
JHEPO1(2013)090
* = O(10'° w/ upgrade
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510 2
m,, [MeV/c?]

Candidates / ( 1 MeV/c?)

* Considering Ks— eepp, eeee, TTouy,
C. M. Benito@HQL2014



Prospects of
K - & KT > ntvp
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Standard Model

+ Buras 2014


http://www.lnf.infn.it/wg/vus/content/Krare.html

Summary

* Kaon experiments will explore physics beyond the
standard model via

* K—TTVV decay modes

* Lepton flavor violation, universality

* ...
towards the “zeptouniverse (>103 TeV)” (Blanke)

* Stay tuned!
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