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Leptonic Decays

» Test theoretical tools s
» Search for new physics g*
- Rates T

- Lepton Universality
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Lepton Universality
K™ — (ty

['(K* — e*v)

RK:

KT — putv)
m? / m2% — m? 2 rad cor
e K e

[a few %]

R:M = (2.477 +£0.001) x 105
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MSSM _ pSM
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New Physics
eg., MSSM
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Experimental Status
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Goal:
« ~150 K K,, events

» < 10% background
® 6RK/RK < 05%

NAG2Z

Using the NA4

Muon veto sytem
Hadron calorimeter
Liquid krypton calorimeter

Hodoscope
Drift chamber 4
Anti counter 7

Helium tank
Drift chamber 3
Magnet

Drift chamber 2
Anti counter 6

8 Detector)

Drift chamber 1

Kevlar window

A

TAX 17,18 5 =
Y+ B Final Magnet E23 3
. FDFD collimator DCH1 pcHE- T =
% Defining | | Profecting | !
| .Icollim.u_'lor ellimateir Cleaning |
¥ \ I'-I I - collimator !
i\ : K T I : KABES 1 Decay volume !
| 'f . KABES 3 .
£ I T
Ta g t[] Il - f £ : .
- H + focused beams 3 !
= i
T'KABES 2 i :
v |
K # | B | :
W oror '-
FRONT-END ACHROMAT 426 poje ACHROMAT Vacuum He tank +
Quadruplet . Y Itanlc Spectrometer
50 1007 200 250 m

1::n1|‘
0

06/01/10 Menu2010 - Phil Rubin, George Mason University



Data Taking and Analysis

* 4-month run in 2007; 2-week (systematics) run
In 2008

« Simultaneous K, — K, collection
N(Kez2) - NB(K )A(Kuz)GMEKHZ 1

o R — />
* N(Ku2) NBkl\uz) A(Ke2)€e€Kez CELKr

« Ry calculated in 10 momentum bins (account
for background-momentum dependencies)

« Primary systematic: Ng(K,))
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Event Selection

« Kinematics

- Good for p, < 25 GeV/c

 E/p
- e: 09<E/p<11
- U E/p<0.85

Electron mass hypothesis ! Data
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Track momentum (GeV/c)

Data

Electrons
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E/p: Energy/Track momentum
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~51 K K, events, ~8% background
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Preliminary Result

Rk = (2.500 £ 0.0124¢,¢ &= 0.011,,5) x 107°

v, 2.651 PDG'08 $#—— June'09 average
X I s ! ! ! ! ; ; ; Clark (1972)
@ 2.6 .
S C i i : : : | : | Heard (1975)
| - ; ; ear
£2.55F [ Pt o =
g i | | .
s =PI1—-0t 2 Heintze (1976)
ﬁ 2.5:— ® 1 . T . . L 4
@ B : L.
= B ; | - KLOE (2009)
2_45__""‘*""""'"""""""""""""*"'.'"‘i'"’"'i’ """""""""" , ---- final result
E Uncartainti.es.indicaled: NAG2 t EDUB}
2.4 — I:I statlstlcaI+K"2+halo ________________________________________ = preliminary
B I:Itmal ! ! ! ! ! SM
23 IIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIII - I L L . . I 1 L . . | I 1 1 L | I 1 . 1 I L L L L | L L . . | L.
335 20 25 30 35 40 45 50 55 60 65 22 23 24 25 26 27 238

06/01/10

Track momentum, GeV/c

R,x10°

RS = (2.498 +£0.014) x 107°

Menu2010 - Phil Rubin, George Mason University

10



Ry Conclusion
tan 3 vs my

05% Exclusion Limits
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K — oo
» Strongly suppressed (< 10~ 19)

* Calculable with uncertainty 0(10%) < W 4

|G |? u,c,t u,c,t
G2 |Vus|?

IGy)?
BK? — 1907 = 6ri, = B(K+ — nlet (3G
(Ky, — 7 vi) K, — ( e’ v) G2V ]2

B(K" — ntvi) = 6rg+ BKT™ — e’ v)

UV UV
* Very sensitive to new physics
Decay Branching Fraction (x1019)
Theory (SM) Experiment
Kt = atuvp(y)  0.85+0.07 1.737302 (BN:)

K9 — 19 0.26 +0.04 < 670 [90% CL](¥EX )

E391a
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NAGZ

e 10% measurement of K — nt v
10" kaon decays (2 yrs); 10% bkgd uncertainty
* Decay-in-flight from high momentum beam

* High resolution and hermiticity

- 92% of I' constrained kinematically
- o(m?,.) ~ 1072 GeV?/c?t

miss

Arbitrary Units

- Timing to match Kt
- Veto photons and muons *

» Particle identification | ==
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NAGZ2 Detector Layout
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Schedule and Sensitivity

 First K™ — 7" v data in second half of 2012

Source Events/yr
Signal Sl
Background 7.5-9.4

Channel Fraction (%)
KT — 770 4.3-7.5
K™ — v 2.2
K™ —we™n 7 v <3
Other 3 — track modes <15
K™ — 7T+7T0’)/ ~2

K" — p'vy ~0.7
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