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e Search for leptonic decays D° — pt =, ete™ and et T

e Measurement of B (D(Jg) — Ksoh+> ratios

D(t)—>K5°h+
® Measurement of A5
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Search for D° —

(te-

e Certain new physics scenarios allows this process: new particle
replacing W boson

Model

BD” - puT)

Experiment
Standard Model (SD)
Standard Model (LD)

Q = +2/3 Vector-like Singlet
Q = —1/3 Vector-like Singlet
Q = —1/3 Fourth Family
Z’ Standard Model (LD)
Family Symmetry
RPV-SUSY

< 4.3 x 10 (CDF preliminary)
~ 10718
~ several x 1013
43 x 1071
1 x 1071 (mg /500 GeV)?

1 x 1071 (mg /500 GeV)?
2.4 x 10712 /(M (TeV))?
0.7 x 10~ 18
4.8 x 10~9 (300 GeV/mak)z
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Search for DY

E. Golowich, J. Hewett, S. Pakvasa, A. A. Petrov
PRD79 114030 (2009)

® Except Family Symmetry all NP exceed
the SM prediction

I. Dorsner, S. Fajfer, J. F. Kamenik, and
N. Kosnik, PLB682 67 2009

® |eptoquark explanation of fD* anomaly
s

BMD® — ptp~) > 1.6 x 107
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Search for D° — ¢t¢— - Selection

Data sample
e 659 fb~! of data near or on the T(4S) resonance
e Normalisation channel D® — 7t7~

Event selection based upon
e Dt — DOt DO — ¢t

slow

Missing energy

e Standard particle identification criteria

e Vertex fix for D° and IP constraint fit for D** - Stgnal

° pfn: > 2.5 GeV/c — reject D° from B mesons .

o M((,0) o

. 4= (Moo — M- my)c? -

e Missing energy of the event W E’g[(“,e‘“f,cz]‘
Optimisation

e FOM ./T"m = Ggg/NUL
o ¢y is efficiency, Ny is the Poisson average of Feldman-Cousins 90%

confidence level upper limits if no signal determined from MC
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Search for D — (¢~ - Background determination € />

e Combinatorial background (flat)
e estimation from 2D sideband M vs. g

1.82 1.84 1.86 1.88 19
M(GeV/c?)

e Misidentification of D® — 77~ (peaking) DO s rta—
e Shape — replacing the pion mass with the 006
lepton mass in D® — 77~ decays
o Weighting each event with
misidentification probability measured on
data
e Resulting shape absolutely normalised

TR i,9cz
mGeV/c]
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Search for D° — ¢+¢~ - Results

25- Signal [ D"Tn*n =] .Cwnbin«mrm[ 90% C.L. upper limits (preliminary)
2 i i B(D°—ptp™) < 14x1077
B(D®—=efe”) < 79x107°

2

events per 1 Mev/c
=
&

22 182 184 186 188 19 B (DO — ei;ﬁ) < 26x1077
1§:e+e_§ Lowest upper limit up to now
I J

05§ i i U

0T s 184 186 188 19 &1076‘&LG

25 : H S PDG

2t F = 360 ot ]
s € H o (@,

| 5 <5
L : H el preliminary
ol Ll | el o
0 : preliminary

O Nleevi) 1077 F=,
Channel \ Niig \ Nokg

wtp= | 2 ] 3.140.1

e+e_ O 17i02 10—8 ) )

ety | 3 | 26+02 W ete e

Channel
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Study of D(’;) — Ksht

e Measuring the ratio R(Dé)) =SCS/CF decays

Mode | PDG 2008 | CLEO 20091

B(DT — K,K)/B(DT — K,x*) | 0.189 + 0.016 £ 0.007 | 0.199 & 0.007
B(DF — Kot)/B(DF — KsK+) | 0.082 4 0.009 & 0.002 | 0.085 + 0.007

T Deduced from CLEO arXiv:0906.3198v1~[hep-ex]

e It may give us better understanding on flavour SU(3) symmetry with
other measurements
. D(t)—msofﬁ
e Measuring A p

Channel | Acp[%] PDG 2008 | Acp[%] CLEO 2009

, in SM for SCS at level O(0.1%)

DT - K.n™ | —0.9+0.9 —1.340.7+03
Dt = K.K* 746 ~0.241.5+0.9
Df — Kot 27+11 ~16.347.3+0.3
D} — KKt | 49423 —4.7+1.840.9

e The goal is to improve R(D;") ratio measurements and Acp accuracy
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Study of D/

&

Q
= 16000
hot

214000C

5 12000
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8000

18000 -

+
(5) — K.h™ -

—t+— data

£ [_]signal

F HEED— Kg:-:*
random

ratio measurement

40000
Fos000 8
l%aoooo 5
25000
20000
15000F - data
5000 [ Isignal
C 0
10000 - M D KK*
E random
5000 Faneme

0 8 1.9 195 2 1.85 1.9 1.95 2
M(KK") (GeV/c) M(Kgn*) (GeV/c?)
Decay modes|  Yields | ¢ (%)
DV = KOKT 100855+ 561 |12.59+0.01 R(D")=0.1899 4 0.0011 £ 0.0022
DS — KOK™ 204093+ 768 |13.53+0.01 R(D;) = 0.0803 = 0.0024 + 0.0019
Dt — Kso7r+ 56628541162 | 14.1940.01 .
Ds+ N Ks°7r+ 17583+ 481 |15.3540.01 Most precise mesurement up to now
Belle PRD80 111101 2009
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Study of D(’;) — Kht - Acp

+ 0+ - 0p—
*)K h+ X ~>K5h _ X ~>K5h
¢ We measure Arec o= N*;i%ow N’;C_

Nee °" +Nee S

e Since K reconstructed from 77~ no difference in reconstruction

Xt—=K2nt Xt—=K2nt X+ ht.
asymmetry, thus Arec ~ ACP + Afg + A (A
e subtraction performed in bins of p| b' cos@Iab coseg\fs
(s)
e The Kot case: E 20N i [ Rt B R
. D+ + Cob, b -
o mesuring Agg + AT from CF decays /" +t
Df — ¢t -
o Arg duetoy* — 2 0 interference in f:: gruozaGes]  rmoscere | [oza s
ete”™ — cc <o — —

.
-01

N
e by subtracting AFDé + Af obtaining

ACP &, 02 [F20Gevic P20 Gevic 2.0 Gevio
f 0.1 1 cost®<0.15 1 coste(0.15,0.65] 1 c0s650.65
J o
88— e —
< 0 — —
-0.1
-o.
-1-050 05M -1-050 05 1 -1-050 05 1
costSM® cosoSH® cosog"s
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Study of D(’;) — K;h' - Acp

e The K,K™ case:

1 LR
. DF + da ™ 1o 0
e mesuring Agg and AKX from CF decays a8 o +++ ad °*+++++
-0.021 -0.02F
DS+ — (]5’/7'+ and DO — /'(771'+ ~0.04F -0.04
& 0.02[ ‘! 0.02
. - + L34 32
e by subtraction obtaining AX ob o
Y g € .; E-o.nz+ ++ """ T i;” E—002++++
. KoK+ Kg Kt K+ . 3 -0.04F + -0.04| +
e measuring A"s"er = A 2" — Al in bins —o0sf 008
0.2 0.4 0.6 0.8 0.2 0.4 06 0.8
of cos GBMS to extract Arg and Acp IcosogMs) IcostSHe
KK K2 KK,
° A s [Aref: corr(cosecMs) + A corr( cos 9CMS)]/2

(

AR (AR (cos pOMS) — AREHer cosecMS)]/z
(5)

Ch I Acp (9

anne ‘ cp (%) No evidence for CP violation

D¥ — K2z | —0.71+0.19+0.20" : :

Ds+ N K_gTr+ 4+5.454+2.50-+0.33 Most stringent constraint up to now

DT — K2K* | —0.164+0.58+0.25 Submitted to PRL
D} — KOK* | +0.1240.3640.22 Belle arXiv:1001.3202v1~[hep-ex]
-0.332% expected from K° mixing
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Summary

Search for leptonic decays of D
e No signal observed
e New best upper limits achieved (preliminary)

e Explanation of ij anomaly with leptoquarks ruled out
(PLB682 67 2009)

Study of D(t) — Ksh™

e Measurement of SCS to CF decay rate ratios (PRD80 111101 2009)
- Most precise ratio measurements up to now
e Search for CP violation (arXiv:1001.3202v1~[hep-ex])

- No evidence found
- Most stringent constraint on CP violation in these modes
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Backup
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D

Search for D — (¢~ - Background determination € />

m — p misid probability

e Combinatorial background (flat) § . .l 00
= 004

e estimation from 2D sideband M vs. g . 0035

e parametrising with a(1 — bM),/q , e

e aand b fixed on generic MC , ooz

.. . . 0 + _ . 2215

e Misidentification of D° — 77~ (peaking) e

e Shape — replacing the pion mass with the
lepton mass in D — 7t7~ decays
e Weighting each event with

0170870670407 0 0204 0608 1 °

0)
7 — e misid probability

6 x 10

misidentification probability measured on g oss
data 2 ° "

e Misidentification probabilities measured in ‘ 03
data with D° — K~7*, in bins of particle ‘m =
momentum p and cosine of polar angle 6 2 o

e Resulting shape absolutely normalised 1 o
071 080604020 02040608 1 0

cos(6)
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Selection criteria

Standard particle identification criteria
+
Vertex for D(s)

Pcms
( Ec21v|s )2—1\/12

AM(Ks) < 18 MeV/c?

pcms and

Optimisation

after standard selection criteria

analyzing off-resonance data to optimizes the signal significance.
use only on-resonance sample for measurements — blind analysis
using FOM F = QITSI': to optimise

asymp = 7‘”{5 _ ph’
|PK. + Pal
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— K.ht - KOK° systematics

differences in interactions of K? and K° mesons in material
mesons interact with material near IP

produces an asymmetry originating from difference in strong
interactions of K° and K°

differences between K9 and K© interactions ~ difference K+ and K~

calculate the probability of K9 and K°-nucleons interactions using the
known KT and K~ cross sections

take into account time evolution of neutral kaons.

uncertainty in CP asymmetry due to K°/KP%-material effects ~ 0.06%
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D

Spectrometer BELLE </t

e B=15T
e Tracking system:

- Silicon Vertex
Detector (SVD)

- Central Drift
Chamber (CDC)

e Particle identification :

- CDC(dE/dx)

- Aerogel Cerenkov
Counter (ACC),

- Time Of Flight (TOF)

- Electromagnetic
calorimeter (ECL)

- Detector K; and p
(KLM)
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Experiment Belle </t

Belle detector

s -d
e KEK, Tsukuba, Japan @ ré\?

e KEKB: asymmetric eTe™
collider at the energy of the

resonance
T(45) = 10.56 GeV/c2 214 /g

° q

(eT(3.5GeV) —+ e (7GeV)) Ay -

e Luminosity: dN/dt = Lo, RF caVIty
L£L=21-10%/cm?/s

e Integrated luminosity: «— e target
[ £dt = 1000fb~? %

\}
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