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#1: Measurement of BY—>D* ttv_




B—D*tv: Infroduction

ANVIISSING PIECE Off 5 DV IDECE@YS:

b—c Tree: branching fraction of O(%).
Tau decays provide the possibility fo access more information,

e.g. fau polarization.
Theoretically clean, and is sensitive to the charged Higgs:

d « d d d
b TR > C b e > C
T T g 0 - eg T.Miiet. al,
‘;%CV i H ( 3 nep-Ph/0210051.

Less discussed due o the difficulty in the analysis:
At least two neufrinos in the final state =» Large missing energV

Reconstruction efficiency is low due to difficulty of 7
reconsfructing T decays.
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B—D*tv: Reconstruction

A%
=0
ReElusively: T D:& / B T / Stmitprallfihe
RECORSIUCT — 5 » B, rcsidualiobjects
@ Dty candidaie: 0 Y (4S) > Q=0 ne more
B * \ IEPIGNS, EIC.,

Select a clear D** & eletron/positron/pion from T decays for signal side.
Sub-decay modes: D°—Kmr / K, - ev, v _[ 1ty
Look at the recoil system, if it is consistent with a B meson:
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- Check the nominal
";'!‘_‘. VCII’, "AE" & "MbC"
for tag-side
(plots from D*mr contfrol sample)

5.26 5.28 5.3

M,,, [GeV/c’]
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B—D*tv: Background Suppression

Huge "peaking’ background from D*ev. SRSAMIPIE

Suppressed by kinematic variables.
The most powerful one: MO

< Signal

B LE D
MO = b D 2/ 21) /
¢£%f_A4B

s cuUit ks almosi all B ey evenis:

Plus many others: e.g.
Missing energy
Visible energy
Invariant mass of the virfual W
Track momentum, etc.
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B—D*tv: Background Suppression

Expected distributions from MC.:
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D Huge D*ev

I Clear signal

expected P expected P

5.26 5.28 5.3

M,,, [GeV/c?]

5.26 5.28 5.3

M. [GeV/c?]

tag

sSignal I ofther T decays I D*ev D**ev il

Generic Bdecays Continuum
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D Belle

B—D*tv: Results <L\ 535y

O -
52 5225 525 5275 53 52 5225 525 5275 53
M,.q (GeV/cT) M,.q (GeV/cT)

First observation: ( pr (g p*tv)=2.02""%+0.36 %
B combined) W

> = 6.70 (stat, only) =» 5.8 (stat.+syst.)

@onsistent with existinglSMi predictions: o £
Viere ihneorelical work needed for beyond SV in’rerp(e’raﬂon.
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#2: Search for B~h™vv Decays

- "h™" stands for one of the
light mesons listed below:
Kil KSI K*OI l<*i/

w, 9, p*, pY, or ¢. ~
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Sy Iniirocluction

Proceed through electroweak penguin + box diagram.,

sensitive to the New Physics in the loop diagram.

Theoreftically clean: no long distance contributions.

May be sensitive to light dark matter: No sensifivify, fo light

For example: C. Bird, PRL 93, 201803 (2004) dark maiter IM<10 GeV)
in direct searches
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P1— 5(@) + IVIissing E
May e ennanced Py .
s extral dicgram. WIMP Mass [GeV]

Cross

page. 10



B—h™*)yvyv: Reconstruction

Event signature: fully reconstruct one of the B mesons in one of
the hadronic modes: DM, DXp, DXMa,, or DD,
Check whether the residual energy on the tag side is consistent

with a single h® + nothing.

0 s
D K\ -
Full Rec, ik
Side T s e
> B, !
TTU

5.28 5.3
M,. (GeV/c?)
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Y (45)

Vv Bl

T Y,
//( Signal Side
>~ elgrdvy

:
b k¥ B

A pPeweriul ool Ter analyzingl decays
WiiIMISSING EREr@Y/NEUINGS

Typical tfagging rate: ~0. 1—0.3%./-
B momentum & flavor”™
are well measured. g
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B—h™*)yvyv: Reconstruction

KEVV@iEIeIET EXI@NERETG YA CEONMEIS B

The most powerful variable for separating signal & background.
Summation over neutral clusters that are not associated with
fhe reconstructed B,,, and By

Sideband EECL = E’ro’rol ) Erec.

: zero or small Eg~, from

beam background.
. larger ¢ due to

additional neutral clusters.
Background Events with any additional ’rroclf/.

or m are rejected.
1 1.2 14
E.., (GeV) r
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D Belle

B—K*vv Results <D

BELLE

SVl Branching fraciion x: 20
SM Predictions:

Bf (B> K 'vv)~1.3x10"
Bf(B=Kvv)~4x10°
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Reconsfructed modes:
K'>K'nm K" >K;m' &K'

Supersedes summer 2006 result,

with improvements on MC stafistics.

New results (U.L. @ 90% C.L.):

umber of Entries / 0.15 GeV

YU L.

42+1.4 < 3.4x104
56+1.8 < 1.4x10%4
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B—K*vv Results

Momentum requirement (1.6-2.5 GeV/c)
lower bound: sUpPPresses b—c
Upper bound: rejecis 2-body (€.9. K*y)

Number of Entries / 0.2 GeV/c

Pickup the evenis
In the signal box
(Ez<0.3) and

examine other
varaples:
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P* K*
i SV Branching

fraction x 20
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B—Kvvy Results

N
(4]

Number of Entries / 0.15 GeV

1.2 1.4
Egc, (GeV)

2.5
p* (GeV/c)

ntries / 0.2 GeV/c
w

Viost stringent limit,
ut still 3x larger
then the SV
pranching fraction
(4 x 10-°)
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P*(K) | N N, UL ¥
20.0#4.0 < 1.4x10°°

20+0.9 < 1.6x104
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Other Results
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Number of Entries / 0.15 GeV

E.., (GeV)

sSmall execess (<20) found,
need more daial to verify.
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1.2 1.4
E.c (GeV)

Number of Entries / 0.15 GeV

1.2 1.4
Egc, (GeV)

E:, Distributions

N,

Z obs

UL

T vy 33 25.9+3.9 <1.7x104

11 3.8+1.3 <2.2x104
p VvV 15 17.843.2 <1.5x10+

0’ vy 21 11.5:2.3 <4.4x104

d vv 1 19+09 <5.8x10°



B—h™yyv: Summary

Summary of experimental limits:
Limit on light dark maftter based
on K *vyv limifs:

Iheprelical pPrediCiions
Reh, €., Bird, PRIE9S), 201 6031 (2004)
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= K—1 + Missing E

Belle

Exclusion

Bf(B — K + Missing Energy)

—_
<
(¥

SM branching fraction

1.5

mg (GeV/c?)

e cunvanure s due 1o

e lowerbound on 27 K)
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Belle Hot Topics: Summary




summary

#1: Measurement off BS—D' v,

FIRST OBSERVATION of B—D*rv with a significance of 5.8c.

Further theoreftical interpretafion is necessary.
(e.g. Precise SM branching fraction & relatfionship with charged Higgs.)

#1: Search for B-h™vv Decays

(K*vv, Ksvv, vy, pOvv, ptvyv, and ¢vv).
No significant signal found for vy decays, upper limits at 90% C.L.

are calculated.
A bound on possible light dark matter is provided by K*vv limit.

A much larger data set is required to probe SM branching fractions. =
"

= | ook forward to a Super B Factory!
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B—D*tv: Fit to Missing Mass

K Extract the signal yield with

> + Data the squared missing mass (M, 2
E [ Background distribution, instead of Mbc of
< 9 tag-side (M.

> — Al Obtained branching fraction:

Bf(B>D"tv)=1.83+0.43 %

Yy
7 4
\4

Bf(B=D"tv)=2.02"%+036% | £
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B—-D*tv: Projections
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Check the events in the signal box for other variables:

3
=
N
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Sy
=

N /200 MeV

75 8 85 9 95 10 10.5

E,, [GeV]

+ Data
B Background

B Signal MC

l self cross feed




