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Second-order diagram

Sensitive to

* SuSy,

¢ graviton exchanges,
* extra dimensions

Well known SM
branching ratio

(1.36 = 0.08) - 10=° (NNLL)
for s = ¢*/m? < 0.25

Inclusive decays difficult
to access at hadron
colliders

Exclusive decays affected
by hadronic uncertainties
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Solution: Use ratios where

hadronic uncertainties cancel

CP asymmetry
Ratio of ee and pp modes

Forward-backward
asymmetry

CP asymmetry in FBA
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Main selection criteria:

W pT
T pT
m and K IP

pp and K* PV separation
J /1 veto

Y (2S) veto

K* mass

> 900 MeV

> 200 MeV

> 20

> 900 MeV

<8

< 10

< 3.90

> 1.50
2900—3200 MeV
3650—3725 MeV
mg+ £ 100 MeV

Optimised for BR.
Maybe not optimal for zero of FBA
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Expected signal and background vyields in

2fb~! of data, i.e 10" s at £ = 2 - 1032.

Assuming the SM BR of 12-10~7

Sample Stats. Yield B/S

B —ppK* 50k | 4400 4 100

BB 11M | 1000—11700 0.2—2.6
b — pe(pg) | 200k | 500—1900 0.1-0.4
2 (b—p) 1.8M | 7504130 | 0.17 £ 0.03
J /Y 200k 20—80 0.02—0.1

B/S ratios limited by low background MC

statistics

2003 MC, Geant 3 — to be updated
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To assess errors on FBA: run many pseudo-experiments with rea-
sonable signal and data assumptions.

® Use reconstructed dimuon mass spectrum and FBA angle

- Dimuon inv. mass. 45 FBA angle
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To assess errors on FBA: run many pseudo-experiments with rea-
sonable signal and data assumptions.

® Use reconstructed dimuon mass spectrum and FBA angle
— Get errors on dimuon mass spectrum

Relative errors on branching
fraction after 1 year:

1—6 GeV?:  +5.7%
> 14 GeV?:  +3.2%

Much less than hadronic uncer-
tainties

(b 2 4 6 8 10121416 18 20
s(GeV"2)
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Measure the ratio: [Hiller & Kruger, hep-ph/0310219]

ds
P [ 1.000£0.001 X =K
2 ) 0.991 £0.002 X =K*

Corrections to unity can be large (O(10%)) in models that distin-
guish between lepton flavours, like interactions involving neutral
Higgs bosons (typically MSSM at large tan ).

In this study we integrate in the range 4me < 5<6GeV?


http://arxiv.org/abs/hep-ph/0310219

[Hiller & Kriger, hep-ph/0310219]

Rk o« BR(Bs—pup)

Assuming:

* right-handed currents
negligible

¢ (Pseudo-)scalar couplings
x my, (a la neutral higgs,
not the case for broken
R-parity)

* No CP-phases beyond the
SM

l.,e. SM, MSSM with MFV at
large tan 3. ..


http://arxiv.org/abs/hep-ph/0310219

[Hiller & Kriger, hep-ph/0310219]

Experimental status:

BaBar (208 fb1)

Rx
[hep-ex/0507005]
Ryx | 1.06 £0.48 £ 0.05
Ry | 0.93 £0.46 £ 0.12
Belle (250 fb1)
[hep-ex/0410006]
Rx | 1.38 5731 To07
Ry~ | 0.98 7039 +0.08

PKOPPENbUIG B eeK() e iincsotoe s sshuzmos vz -pasks
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Experimental status:

BaBar (208 fb~1)
[hep-ex/0507005]

1.06 +£0.48 £0.05
0.93 +0.46 +0.12

Belle (250 fb™1)
[hep-ex/0410006]

+0.39 +0.06
1.38 —0.41 —0.07

0.30
0.98 T3] £ 0.08

Bs—pp: The present CDF
limit is 1.5 - 10~7 at 90% CL

[Hiller & Kriger, hep-ph/0310219]

[hep-ex/0508036]
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http://arxiv.org/abs/hep-ex/0508036

® \We also plan to measure
the By — pp branching
fraction

¢ A disagreement would
Imply New Physics
beyond a minimal model
® R-parity violating
SuSy

* right-handed
couplings

[Hiller & Kriger, hep-ph/0310219]
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Selection
Cor, Kpr > 1500 MeV
K IP significance > 2
R <9
B y? <30
B IP significance <4
B flight significance | > 5
B mass window +500 MeV

® Selection optimised to minimize Rk error in one year
e 2004 MC, Geant 4

* Statistics: 18M BB, 4M J/¢—£¢¢, 2M signal and specific back-
grounds. More to come.



® High trigger efficiency in LO
and L1 because of the leptons

® |n the HLT we require the
signal to be fully
reconstructed

— Which is difficult for electrons

One solution is to develop an inclu-

sive dilepton trigger.
Selection cuts:

Cpr > 500 MeV
R <9

o pr > 1250 MeV
¢¢ flight signif. > 2

Rate [Hz]
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B — eeK

B versus Dilepton Mass
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. M‘ ®* The signal is fitted by a Crystal-Ball

= function
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In 2012, measure By, — pp and
get 4.5% error on Rk:

® BR(Bs—up) compatible
with SM (~ 3 -107?)
®* Rk ~ 1: Compatible with
SM or MSSM with small
tan 3% /m?%

[Hiller & Kriger, hep-ph/0310219]
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get 4.5% error on Rk:
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with SM (~ 3 -107?)
®* Rk ~ 1: Compatible with
SM or MSSM with small
tan 3% /m?%
®* Rk # 1. New Physics —
Right-handed currents

or broken
lepton-universality
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In 2012, measure By, — pp and
get 4.5% error on Rk:

® BR(Bs—up) compatible
with SM (~ 3 -107?)
®* Rk ~ 1: Compatible with
SM or MSSM with small
tan 3% /m?%
®* Rk # 1. New Physics —
Right-handed currents

or broken
lepton-universality

® BR(Bs—puu) larger than
SM: New Physics

[Hiller & Kriiger, hep-ph/0310219] ® Rg sets constraints on
NP parameters
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* B%— upuK* one of the top priorities at LHCb:
Can get 13% error on CE" /C§" with 10 fh~!
More optimisation work needed

* BT ¢¢K= promising at LHCb
Get 10% error on Rk in one year
Control channel for B® — puK* FBA

Ry~ with B® — ppuK*: to be studied

'''''''
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