Present Status and Future
Prospects in K Physics
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Ultra-rare K Decays
s W d

— u,c,t u,c,t
K > TVV So called
“Penguin”
graphs

The contribution to l/ l/

these processes due to the
Standard Theory is strongly
suppressed (<101% and calculable
with excellent precision (~%)

They are very sensitive to possible
contributions from New Physics .
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CERN, December 14, 2009 Collider & Flavor Phys'psenguin

VA

Possible “Super-
Symmetric” Penguin >



K — 7 v v: Current Status

Decay Branching Ratio (x10'")
Theory (SM) Experiment
K* >z vi(y) 0.85+0.07" 1737113
K° = %7 0.2640.04" <260 (90% CL)™"

[1] J.Brod, M.Gorbahn, PRD78, arXiv:0805.4119
[2] AGS-E787/E949 PRL101, arXiv:0808.2459

[3] M. Gorbahn
[4] KEK-E391a arXiv:0911.4789v1
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Neutral Beams for K9, 279 vv

“Pencil” “Microbunched”
— 1% + “nothing” ~ Ey from TOF
_ P, cut for A>nm & — Low(er) Kaon Energy
: : further elaborated for FNAL
— hermetic calorimetry (Bryman@KAON09)
KTeV Tevatron <5.7x107 (n0>eey)
E391a KEK-PS <2.6x 108
KOTO  J-PARC Aim at 2.7 SM evts / 3 y
KOPIO Opportunity at Project X (IC2) ?
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E391a @ KEK PS

Gsl - calorimeter
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E391a Final Result

« arXiv:0911.4789v1

« Based all full statistics (2004-
2005) including reanalysis of
already published data

« At these sensitivities
backgrounds from kaon decays
are negligible w.r.t. neutron

induced ones

Beam Halo CC02-r0

neutron CV-n0

CV-n
Other Backward n°
Total

CERN, December 14, 2009

0.66 £ 0.39
<0.39
0.19+0.13

(2.4+£1.8) x 102
<0.05

0.87 £ 0.41

P, (GeV/e)

=
SRR w2

I~

Signal Acceptance ~1%
Flux 8.7 x 10° K,

=
h W h da

0.15
0.1
0.05

0 250 300 350 400 450 500 550 600

Z,,, (cm)

B(K9,—7° vv)< 2.6 x 10890% CL
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KOTO (E14) @ JPARC

Aim for Flux x Run Time x Acceptance = 3000 x E391a

KOTO E391a (Run2)
Proton energy 30 GeV 12 GeV
Proton intensity  2el4 2.5el12
Spill/eyele 0.7/3 3sec 2/4sec
Extraction 16 deg 4 deg
Angle
Solid Angle SuStr 12.6uStr
KL yield/spill 7.8e6 3.3e5 x30 /sec
Run Time 3 Snowmass years 1 month x10
=12 months.
Decay Prob. 4% 2% x2
Acceptance ,wm%iga‘?é;b;lash o 0.67% x5
Main Ring Parameters:
L=1.6 Km
S
30 GeV Details in H. Nanjo  Z «
2x10™ ppp KAON’'09 doy
0.3 MW o
0.7sspill /3.3 s .

A T | L L L n
L i 2 3 4 5 L3 7 ¥ v i
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KOTO @ JPARC

K, — 7w *30" discovery

Cut away view of vacuum part ! 1 0'8
g 1o Grossman-Nir limit ]
g a0 L
'S . - o WANCS il -_ ' Standard Model
KI- h?‘«”n . - - '-,‘ .. --..‘-‘ . "-' .Lr,- —— A Xtals 1 0_11 L L & .
—— 1018 021 T™
illustrated by Masuda (Kyoto U) = \l’ ll_:z :t;*l\ :Jrr KOTO go ‘[|
Schedule (H. Nanjo, KAON2009) , 2E14 pps
2009 EXpeCtatlonS: 3 Snowmass years
*Beamline construction
-Beam Survey KO, 700 1.7
2010 Background
*Csl Calorimeter Construction b0 0.08
*Engineering run with Csl calorimeter . 0.02
2011 eV -
*Physics Run start Halo Neutrons 0.38
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“Confirmation of neutral kaons in the KL beam
line at Hadron Hall, J-PARC” Dec 7 2009

Y .; -
_—2nd collimator

beampug % , (4.5+0.5m)
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K°, @ FNAL Project X ?

p(23GeV) + 'C 5 K +X
9.5 12"

500

© lagmars

A w | 4 o ANKFE data -

(d%6/dpdQ [nb/(sr MeV/c)]

fo'e
100 %..

*KOPIO-like: TOF to determine Kaon Energy : -mfiw S ;ﬁg
*Knowledge of Ey allows rejection of 0 200 400 600 800 1000 1200 1400

two body decays RS

opointing Calorimeter 'PrOjeCt X (ICZ) CW P LINAC 22 GeV
*4 1 veto for neutral and charged particles *Excellent bunch timing

*Small Beam instead of flat beam *High flux of low energy K
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Techniques for K* 2>zt vv

“Stopped”

— Work in Kaon frame

— High Kaon purity
(Electro-Magneto-static

Separators)

— Compact Detectors

Argonne

Bevatron

KEK
E787  AGS
E949 AGS
NA62 SPS
P996  FNAL

CERN, December 14, 2009

<57x10°
<5.6x107

<1.4x 107
(1 '57+1.75—O_82 ) X 10-10
(1 .73+1.15_1 05 ) X 10-10

“In-Flight”
— Decays in vacuum (no
scattering, no interactions)

— RF separated or
Unseparated beams

— Extended decay regions

Stopped; HL Bubble Chamber
Stopped; Spark Chambers

Stopped; n* > ut > e*
Stopped

Stopped; PPN1+PPN2
In-Flight; Unseparated

Stopped; Tevatron as stretcher ring?

11
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E787/E949: Final Result

II LILILI Iﬁﬁlgi)ﬁéiél LILILIL I LINLILIL I LI L) I_
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B(K*>n* vv) = (1.73+115, ) x 1010
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Stopped Kaon Redux?

Can one improve significantly over the E949 PNN1 efficiency figures?

“Only” ~22% (.77 x .28) of kaons stopped
Kp2 0.38 Beam,T, RS rec. in target

Kn2 0.88 E, range, selection

*The product of the red factors (1.5 x 102)

Pscat e Rej. ofbeam scat. |5 4 high price to pay: 1/(1.5 x 102) ~ 66x
Tou>e 0.35 Decay chain
Trig 0.18 Trigger eff. Possible Improvements (Bryman@KAONO9):
PS 0.36 Phase Space
| . —— . 1. Lower Kaon Momentum to
nuiek 90 ‘on interaction increase the stopped kaon fraction
T2 0.94 topology 2. Larger Beam acceptance
fs 0.77 Stopping Fraction - 4-5x
“Standard” 1.7x10°  Total efficiency 3. Detector Improvement: finer

RS segmentation; LXe y veto
2> > 5X
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Stopped Kaon @ FNAL?

D. Bryman @ KAONO09

FNAL FNAL FNAL

K+ —> 7Z'+V]7 Tevatron _
“Booster” stretcher Project-

(20 kW)  12%MI X

Events/yr* 40 200 325
Events/5yr 200 1000 1600
Precision** 8 3.6 3

*Estimates based on extrapolation of BNL E949.

** Includes separate estimates of backgrounds in Regions I (10%) and 2 (75%).

CERN, December 14, 2009 Collider & Flavour Physics
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Tevatron in Stretcher Mode

_ , Jack Ritchie @ Fermilab PAC
Stretcher operating scenario

— With NOvVA, n pulses to NuMI beam (1.33 s ramp to 120 GeV)
+ 2 pulses to Tevatron (1.67 s ramp to 150 GeV); n~ 18

10% hit in protons to NOvA; no effect on uBooNE, mu2e, g-2, ...

M1 rama

L
!

] i . = \, i \ = Y L N =l “
=i A - ", -~ \, ; "f - - Y, -~ LY - '
] - - -_ "
P L hy , l[_’__ o P - Ny - ,

Tev bearn intend iy [T

— (

.
\

slow extraction

— 96 Tp (1 TP = 10'2 p) with 27.3 s cycle;
duty factor = 94% (high duty factor is key to P996)

— Extraction hardware exists; 150 GeV is the normal Tevatron
injection energy; 150 GeV extraction has been done before.

— If NOvA is off, higher intensity to P996 is possible.

November 13, 2009 Fermilab PAC Meeting 15



Why here, why now?

Existing Fermilab facilities (Ml and Tevatron) provide an opportunity
to make a decisive measurement.

— Either New Physics will manifest, or severe constraints result.

To be timely, this should compete head-to-head with CERN’s NA-62
experiment.

Tevatron stretcher operation is only viable if done soon after collider
running ends.

This measurement can provide important input for planning the
Project-X Intensity Frontier program.

This experiment will be a nucleation site for rebuilding the U.S.
kaon-physics community, which is needed for Project-X.

D. Jaffe @ Fermilab PAC

November 13, 2009 Fermilab PAC Meeting 16



Cost and schedule

Projected Timescale

Milestone/Activity Time Period
Stage One Approval Fall 2009
DOE Approval of Mission Need (CD-0) Spring 2010
Approve Alt. Selection/Cost Range (CD-1) Fall 2010
Baseline Review (CD-2) End of 2011
Start Construction (CD-3) Spring 2012
Begin Installation Mid-2013
First Beam/Beam Tests End of 2013
Complete Installation Mid-2014
First Data (CD-4) End of 2014

Stage-1 approval is necessary to build a strong collaboration, make
progress on the design, compete with NA62 (run start mid-2012) and use
the Tevatron in stretcher mode.

David E. Jaffe (BNL) FNAL PAC Meeting Nov. 13, 2009 20 / 34
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NA62 @ CERN-SPS

BN Aims to a 10%

ANTI

Collider & Flavor Physics

| measurement

of BR(K* —* vv)
In ~2 years
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NA62 Detectors

LAV:

Large Angle Photon Veto SAV
Small Angle g Veto

Vacuum Tank

CHOD
CHANT odoscope
Charged P

Target Particle 7

veto \ oo o W I | \\l
CEDAR _ H |
i . — ] T 1 1L
) ] e i - Wl i
| I U
7 | ) . Hil
GTK L T T il | )] =
Beam P|pe Measure Kaon: RICH LKr MUV
:I\':;fes ‘ Y } Straw
*Momentum Decay Region 65m Tracker
|
|
Drawing by Ferdinand Hahn Total Length 270m
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NA62 Sensitivity

Decay Mode

Events

Signal: K*—>n*vv SM

55 evt/year

K*>nn® [n,,=2x10% (3.5x10®) |

4.3% (7.5%)

K*—>ptv 2.2%
Kr—e'n'nv <3%
Other 3 — track decays <1.5%
K*—>mnly ~2%
K*—>u*vy ~0.7%
Expected background <13.5% (£17%)

Definition of “year” and running efficiencies based on NA48 experience:
~100 days/year; 60% overall efficiency

CERN, December 14, 2009

Collider & Flavor Physics
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NA62 Beam & GTK

SPS primary p: 400 GeV/c
Unsepared beam:

- 75 GeV/c

« 750 MHz

» 1/K/p (~6% K*)

Y [mm]

2nd achromat
13.2 | 9.6 m

\/

£ :
6Tkl £ 6TK3
O

GTK2
*Sensitivity is NOT limited by protons flux but by beam (GigaTracKer
(GTK))

-Similar amount of protons on target as NA48 (~5 102/ pulse)
CERN, December 14, 2009 Collider & Flavor Physics 21



First Results from GTK Testsw

2

Preliminary M. Fiorini
Charged weighted time jitter measured with test pulses M. Noy
[ Generated signal in GTK1 | [T jitter piot | A. Kluge
14000 = u.nf—- +-GERN EoC R/O Prototype
12000 i_ n
- Ll KT ]
10000 — R
3000 Ay~ m.i.p
: N **i '
s000[ AR 'i'i :
N - L .
4000 0.08— i1 ..i‘un""‘ .
2000 U.D-l:—- : : s "'-!'-'-."- ;
Charge [fC] Injected charge [FG]

* taking into account the energy distribution of particle hits in the
Gigatracker, one can extract a weighted average value for the
jitter on T

“We come from Research to a working Prototype”

, Flavio Marchetto
CERN, December 14, 2009 Collider & Flavor Physics 22



LAV ANTI-A1l

* Insummer 2009 the first station A1 was
built at LNF and shipped to CERN. It is now
mounted on the blue tube

* Atest beam run with the complete system
including prototype front-end electronics
(FEE) was performed at the end of October
2009

OnLineMonitoring

Start Monitaring| | Stop Monitoring| [154 | [oa 1628 [a42
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LAV Time resolution

! Gcorr:1.126i0.011 ns> After slewing corregction

1200

* 4 GeV electrons
*Time differences
between two
subsequent
blocks

« Slewing
correction

* Q obtained from
time over
threshold

1000 |-

800

600

400

200

NA6Z

. =1.473x0.021 ns

raw

ST]ea 4 (ns)

PR Antonelli INFN-LNF - “'SPSC'meeting CERN 23 November 2009 *



RICH 2009
prototype test

beam
e 12.5.-27.6.2009: test beam

e 1 mirror with f=17m, 50 cm wide
e 414 PMT + full electronics chain

CERN, December 14, 2009 Collider & Flavor Physics 25



2009 test beam ﬂﬂﬁz Q

0.2;
20 GeV/c: 3 positrons and 1 pion events "
ﬂ.ﬂﬁi
<10° 0.05F
- V/c: PMill : . .zzun aff
x-35 GeV/c: PM illumination o
- l. IEEEEER .l "ni
B m  mmmEEEEEEEEEE - m —{1800 P X L T
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Hits_MNumber Hits_MNumber

Entries 572150

L Mean 17.15

so000 ] | RMs 7.311
_ Euuuug-
N. of hits :
40000+
per event :
at 35 GeV/c  *g
20000
100005-
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VA6Z2

RICH Test, June 2009, Preliminary

70000 —
F h_radius_1050
60000 } Entries 565949
C Mean 0.1765
r RMS 0.01868
s 15 GeV/c et
40000 —
30000 —
20000 — +
Lo Y
10000 — A/\\A
- Illlll Illl\lll‘lll‘\ ll\IILlJI Illll 1
?).1 0141 012 0143 014 015 016 0.17 0.18 0.19 0.
TimeResolution Versus Momentum |
w 95—
:: = » s pions
% 90— + positrons
S
8 85
i3 r
[ -
E 80;
[= C
i 60 ps pB=1
75—
c .
70— . .
- .
65— .
C ]
60— *° . . O . . . .
E 1| Lo e e
10 15 20 25 30 35

CERN, December 14, 2009

Momentum, GeV/c

80000
E h_radius_1041 m
70000 — Entries 604529
= Mean 0.1818
60000 RMS _ 0.008048 !
50000 "
40000—
30000 25 GeV/c
20000
10000

v b b b Ly sl L T
8.4 011 0.12 043 0.14 0.15 0.16 0.17 0.18 049 0.2

PM=Hamamtsu R7400-

FE= preampl+Nino card
R/O=TELLA1 fully equipped with
HPTDCs (1 card = 512 channels) &

Collider & Flavor Physics 27



NAGZ2
64 Straw technology Prototype

*The straws are installed in vertical
position

*Pretension is 1.5 kg

*Spacer validated over 2.1 m.

CERN, December 14, 2009 Collider & Flavor Physics 28
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ECN3 Installation Planning

VA6Z

76

Preliminary (by Ferdinand Hahn)

TaskName

i1
Jan | Feb [ Mar | Aw | May [ dun | ul [ Aug | Seo | Oct | Nov | Dec

2012
Jan | Feb | Mar | A [ May | Jun | Jul [ Aug | Sep [ Oct | Nov | Dec

Dismantling

Beamline

Beam Dump

CEDARR

GTKR/Ochip Choice

GTK Freeze Design

GTK Installation

GTK Commissioring

Photon Vetos Installation

Photon Veto Commssioning

StrawInstalation

StrawCommissioning

RICH Instdlation

Closing RICH

PM Installaion

Gas Fillng

MUV nstallation

MUV Commissioning

CHOD Instdlafion

CHOD Commissioning

Vacuum Test

PreliminaryBlue Tube Closing

Vacuum Pumping

Resene

Final Blue Tube closing

Vacuum Pumping

Techrical Run

B R RB B 2B S BYBANRXR]|BSB RSB R

Run1

210
Jan | Feo | Mar [ Apr [ May | Jun | Jul [Aw | Seo | Oct | Nov | Dec
fsmantling )

Beamline

Beam Dump

{5 GTKRIO chip Choice

Photon Vetos Installation

“CEDAR

{3 GTKFreeze Design

GTK Commissior

Photon Veto Commssioning

RICH Installation

{ Closing RICH

“MUVin
MUV Ci

Vacuum

Strawlnstallation
StrawCommissio

PM nstallati

4Ei)

~CHOD
CHOD

{ PreliminaryBlue Tube Closing
3

{ Final BlueTube closing

a—

CERN, December 14, 2009
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NAG2

Some 2009 Experimental “Highlights”
in Kaon Physics

g'le (KTeV, full sample) measurement
« Tests of Lepton Universality in leptonic decays

* Precise results of tt S-wave Scattering Lengths
from 37 and Ke4 decays (NA48/2)

- Updated determination of V. from
semi-leptonic decays

CERN, December 14, 2009 Collider & Flavour Physics 31



Ed Blucher @KAONO09

27
KTeV Result: Re(e'/e) =[19.2 £ 1.1(stat) = 1.8(syst)] x 107
=(192+2.1)x 10~

Re(e’/¢e)
E73193 —— 74+ 59
NA3193 —o—— 230+ 6.5
NA48 02 —o— 147+ 22

World average:

Re(e’/e) =(16.8 £1.4) x 107
(confidence level = 13%)

0 10 20 30 (x10™)

New World Ave. o 16.8+ 1.4

(KTeV 2003: Re(s" £) = [20.7 £ 1.5(stat) £ 2.4 (syst)] x 107
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NA6Z

R,: Lepton Universality Test
with K*—/*vDecays at CERN NA62
First NA62 Result*

New Result presented by Evgueni Goudzovski @ KAONQ09

SM ¢ et u*
S
-+
+ w
K
u
Vos Y,
I'K* —e*r) m?2 m2 —m?2\ > i i
R = : - = € . K e (1 4 gRriad-corr.
K I'K* — p*fr)  m2 mZ — m?2 ( oK )

* New Collaboration practicing with single-track final states with old setup
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6000

5000

4000

3000

2000

1000

4

VA6Z2

5 d
\Y v

Kez. 40% of data set

04

== Data
[ K+—>p*v 5
LK sp*v (u*—eY] !
B K —e'vy (SDY) |
Bl Beam halo
] K:—m"a"v

-0.03 -0.02 -0.01 0

_________________________

0.01

Ke2 candldates

________________________________________

0 02 0.03
(e), (GeVIc?)?

10%

103

102

10t

004

51,089 K*—e*v candidates,

99.2% electron ID efficiency,

Backgrounds:

Source B/(5+B)
Ko (6.28+0.17)%
K, (n>e) | (0.23x0.01)%
Kez, (SD¥) (1.0240.15)%
Beam halo (0.45+0.04)%
Ke 0.03%

Koz 0.03%
Total (8.03+0.23)%

=(2.500 £ 0.012_, + O_O]_]_Syst) % 105
=(2.500 £ 0.016) x 10>

CERN, December 14, 2009
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Comparison to world data #462 a

v

March 2009 June 2009
PDG'08 #——— March'09 average PDG'08 {—— June'09 average
Clark (1972)
® S Clark (1972)
o Heard (1975)
Heard (1975)
. Heintze (1976) ®
Heintze (1976
——r E&inanirzyﬂz?lgg data ® [ }
® :!&i?ngﬂz?:ﬂ data KLOE (2009)
e final result
KLOE (2007)
& preliminary (obsolete)
KLOE (2009 o NA62 (2009)
—— final resuft ) preliminary
| | I ™ | | | | | | | o I | | |
22 23 24 25 26 27 28 . 22 23 24 25 26 27 28 .
Rix10 Rix10

World average SR, x 105 Precision  With the full NA62 data sample of 2007/08,

March 2009 2.467+0.024 0.97% the precision is expected to be improved to
June 2009 2.498+0.014 0.56%  Petterthan oK/R=0.5%.
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Full Sample NA48/2 Results
on nt scattering

« Completion of the cusp analyses:
— arXiv 0912.2165 (DOI 10.1140/epjc/s10052-009-1171-3)

* Form factors and nn scattering from Ke4
(KAONO09)

CERN, December 14, 2009 Collider & Flavor Physics 36



it Scattering Lengths from Ke4 Decays

Combination of Ke4 and cusp measurements:

0.01 0.01
o; | MNA48/2 combined Ked + Cusp 0y MA48/2 combined Ked + Cusp
o (stat + syst) enors o3 [stat. + sy=t) erors
1 68% CL contour | 68% CL contour
0.01 Cusp 0.01 I"l.
002 — [ 002 — III\' Cusp
-0.03 - U -0.03 ' II\'.
= ChPT__ : ChET.
-0.04 — = 0.04 =
R = -11115‘E_..----“::::::‘.‘Ii-:t':j"'
-0.06 — Ked 0.06 —
02 021 022 023 024 025 026 024 025 026 027 028 020 03
T Qg — @
ao = 0.2210 (47) (15) ao-az= 0.2639 (20) (4)
az = -0.0429 (44) (16) az  =-0.0429 (44) (16)
stat. syst. stat. syst.
With ChPT constraint: ChPT prediction:

ap= 0.2196 (27) (21) ap = 0.220 + 0.005
az = -0.0444 (7) (5) as = -0.0444 + 0.0010

CERN, December 14, 2009 Collider & Flavor Physics 37



|V [f.(0) from K, data

Vsl 14(0) M. Palutan @ KAON09 Approx. contrib. to % err from:
) | @ %err BR = A Int

0.218 0.22

0.214 0.216
L) Ll l T T T l

l L T T 'l

T K,e3 0.21652(56) 0.25 0.11 0.20 0.11 0.10
M K,u3 0.21746(69) 0.32 0.17 0.19 011 0.15
—T Ke3 0.21572(132) 0.61 0.60 0.03 0.11 0.10

—a K*e3 0.21624(113) 0.52 0.31 0.06 0.41 0.09

N K=u3 0.21676(141) 0.65 0.48 0.06 0.41 0.15

I L L L I

'l 'l l L A i l
0.214 0.216

0.218 0.22

Average: |V, | £.(0) = 0.21660(47)  y2Indf = 3.03/4 (55%)
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KLOE-2 at upgraded DAD®NE

Upgrade of DAD®NE in luminosity:

Crabbed waist scheme at DAPNE (proposal by P. Raimondi)

- increase L by a factor O(5) - Successful experimental test at DA®PNE
- requires minor modifications

- relatively low cost

- phase 0: KLOE restart taking data end 2009 with a minimal

KLOE-2 Plan: upgrade (L5 fb7)
- phase 1: full KLOE upgrade (KLOE-2) > 2011 (L>20 fb1)

Physics issues: Detector upgrade issues:
¢ Neutral kaon interferometry, CPT ¢ Inner tracker R&D

symmetry & QM tests e vy tagging system
* FEE maintenance and upgrade
e Computing and networking update

* NN’ physics e etc.. (Trigger, software, ...)
e Light scalars, vy physics

e Kaon physics, CKM, LFV, rare K¢ decays
¢ Dark matter

¢ Hadron cross section at low energy, muon

anomaly Branchini @ KAONO09
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|V, |f.(0): KLOE+StepO+WA

Cl Gi*M°

K
F(KB(?)): 19273 S:fi-i-'lv.uslzlf+ (O)FIKfO“tU)(1"'5KSH21+8HM)E

K;e3 0.2155(4)

K;u3 0.2167(5)
Kse3 0.2153(7)

Kte3 0.2152(8)

Branchini @ KAON09 K*u3 0.2132(9)

% err

0.21

0.25

0.33

0.38

Approx. contr. to % err from:

BR t & I

0.09 0.13 0.11 0.09

0.10 0.13 0.11 0.15
0.30 0.03 0.11 0.09

0.25 0.12 0.25 0.09

0.27 0.12 0.25 0.15

World Average is 0.23%
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Summary

A World-Wide endeavor to corner the Standard Model in
ultra-rare decays (CERN, J-PARC, possibly FNAL) is in place

The Theory-Experiment interplay is pushing precision tests
(e.g. V., Ke2) towards the ~0.1 % precision

us’
There is a stream of results coming from last round of
experiments....

....and new data are expected from OKA (Protvino) and KLOE
(Frascati) very soon

The interplay between Collider and Flavor Physics is alive
and kicking
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NAG2

Spare Material
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 Kaons @ CERN SPS, Topics:
*Rare Decays

-Radiative Decays

*Forbidden Decays & LFV tests
*(Semi)-Leptonic Decays
*Hadronic decays, T phases

o
"f‘a:“ i ?




NA62 Experimental Method WIIEZEQ

1P| P, | &
2 o1z 201"k | 2
m2,, Nm,{1 — |]+mﬂ(l - J PP 19
K T
; 2
| ~92% of 5
£ | Kaon decays g
E . y £ ottty
< | are kinematically g
constrained
Lo by by EER | | -0'15I“I-". I-'II‘I‘ - 311"'2'0-]15
-0.15 01 -0.05 0.1 015 m;,ss GeV/c
m2,. GeVc*
Signature:

sIncoming high momentum (75 GeV/c) K* ’ n*
*Outgoing low momentum (< 35 GeV/c) n*

‘For K,, P(n%) > 40 GeV/c deposited in calorimeters .,

*PID: CEDAR (n/K), RICH (r/p), MUV (u), E/P (e/r)
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|
t K9, Pencil: E; vs Length
L = =K
Increasing
Kaon Energy e PR — - .-
, FE2L T mvs-=ve  EEE, TmS oo
I T e B e
W mctIta 1 L e ca s e e o 7 5| o e W) -
L X 1 bt
KTeV chlgig%jz‘f;sslm e le ;';'etc:-(B AN ngogs?—zron Vet‘E"ll
B ) 1 = e n]élofroln A (Ir]; )60 1L =
KAMIDETECTOR LAYOUT
a I Mi" Background Level (1ImmPb/5mmScint)
- Tlask i W amom Weto \ i
— AR . 10° BEEE
E _ |
— - KAMI = o 109} _WRG_ 2 et N Y A T A
e E ' Signal B.R.
- j= -11 . e . 20 R VS | Bl O _5/83/1
2m 510 KOPIO uU-70 SPS | |- 511
145 155 185 ‘1?|S 185 1935 203 g KAMI i L. . 10”1
—:l!% 10-12 g NG S Tt s I - B p
. [ia) : -
Trade-off between higher Kaon Energy : Ew,Z, P, ]
m” A0 D for better background suppression 107" : = p
and (longitudinal) detector dimensions 3 12 2
(c.f. KAMI proposal) SEnergy, ev)
| KOTO Experiment Length
e veo ioampet U ‘)

CERN, December 14, 2009 Collider & Flavour Physics

45



Precise Measurement of K- mr*ete-

‘%700; ' £ I

., P 7
: | L 500: i ¥ ;

500§ ﬂ E 4nof ¢ +

400f I
B M u 300( +

300f - \

200" E l 200; *s

1005 100; ! .

48 0.49 0.5 0.51 0.52 053 0°0.1 015 0.2 0.25 0.3 0.35 0.4 0.45 05
M(n:et*e’), GeV/c? z

$45 0.46 0.47 0.

(PLB 677 (2009) 246)

BI’(K:E — ﬂ'ie"_e_) — 3-11 (4)3tat (5)syst (8)ext (7)m0de| X 10—7

Also limit on direct CP violation: g:i;g:: =(—2.14+1.54+0.6)%
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Measurement of K*—=m*pu*u-
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Whole NA48/2 data set:

<10

e}
=

Z = 1In

.
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]
o
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-t
{

]
=
T

-
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.

1{?

Ty R SR 0 ] L1l L1
0.5 0.51 0.52 0.2 025 0
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3 035 04 045 0.

\L
S

CERN, December

| 3120 K== nt*y*y- candidates

(World largest data sample)

Br(K:—m*p*p’) = (9.6 = 0.2 = 0.1) x 108

14, 2009
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E787/E949: “Extreme Beam”

“The entire AGS beam of 65 x 102 (Tp/ spill) at a momentum
of 21.5 GeV/c was delivered to the E949 K+ production target”

Barrel

Vel *Duty Factor: 2.2s/5.4s ~ 40%
v EE—— -1 int. length Pt target
22;2% -Before separators: 500 7 : 500 p : 1 K
colar 8 '\Ex:lf Sl -After separators: Purity K:nt ~ 3-4 : 1
W«w ——— -—;I *Incoming 710 MeV/c K* identified

¢ uev B B;g,i\ﬂ\@r;;;fg“ OPY by C and slowed down by BeO and

Active Degrader
*~27% K+ stopped in the target (1.6 MHz)
1 T solenoid

n*: Delayed Coincidence
K+: C x B4 x Target Range
Energy
Momentum

+ + +
Range Stack  Target > K e
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