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Physies and detwctor simulation studies of B msson decays in ATLAS
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BT — K'K'«~ predicted Branching Ratios:

SM: 10~ 1!

THDM: 10~"

»

MSSM: 10~7

MSSM with R-parity violation: 1074
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Fhysics and detector simulation studies of B-meson decays in ATLAS

Hadron ldentification
based on Time-over-Threshold

measurement
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e ToT gives a partial information on dE /dx

‘ e All straw hits on the track must be used to build up
a dE /dx estimator

Technique explained in details in:
ATL-INDET-2000-021 by T. Akesson et af
Submitted to Nucl. Instr. and Methods A.
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Parameterisation of dE/dx
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Fhysics and derecror simolarion sroadies of H-mesan decays in Al 1 A%

Analysis

1. pr(tracks) > 1.5GeV

2. 4 GeV <« M(B) <6 GeV

3. y?(triplet vertex fit) < 2

4. pp(B) > 10 GeV

5. Vertex detachment > U.imm
6. P(dE/dz) > 0.1

7. m?; and m3; > 2.5 GeV?

8. 5.16 GeV < M(B) < 545 GeV

Signal Reconstruction Efficiency: 11.6%
Background efficieney: 2.8 - 107 %
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Application to B* decay imte K'K*'r’

For each particle (1) , py) in any given triplet,
candidate for B' decuy imnto K*K*'n™ calculates:
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Physics and detector simulation studies of Bemesor dlerags in ATLAS

Results - Branching Ratio
Signal '
Nfﬁf;m! = a(pp — bb = pu6X) - Br(b— B*).

Br(BT - KtTKTn™) - [ Ldt - €rec - €54
a(pp — bb = u6X) = 2.3ub
Br(b > Bt) = 38.9%
J Ldt = 30fb™1
€rec = 11.6%
f.a(16) = 0.85
€a(m. K) = 0.90

Background
J_HHT;;S = ﬂ'l:PP 4+ 8 - pﬁX) ; J-;Cvdt - Cpec - €ig
€rec = 2.8 107 %

Limits
Br(B+ — K+tK+7n~) = 3.5-10-7 @ 95% CL
Br(B' 2 KTK*n7)=9.0-10"" for5 ¢
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Fhysrws and detector simulation studies of B meson desavs in AT AS

Comparision to other experiments

. @ Br < 8.79-10 ° @ 90% CL

e ] Br< 34-10-7 @ 95% CL

- D

. ¥BaBar

Only few events if Br ~ O(107)

could set Br <= 8.1-10"7 @ 95% CL

‘ %
L e could set Br < 4.1-107°% @ 95% CL
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Fhysics ard detecior simulation studics of B-mesan decays in ATLAS
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' Results - Limits on R-parity violating
couplings

The b — ssd decay rate induced by the R-parity
violating couplings was estimated in to be ;

(K. Huitu, C-D. Li, P. Singer and D.-X. Zhang, Phys.Rev. Lett.
81 (1008) 4313.)
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| Summary - SN-ATLAS-2001-002

e Hadron identification using ToT measurements in
the ATLAS TRT is used.

! ® [easability of reconstructing the BT — K 'K "7~
l in ATLAS.

e An upper limit of
‘ Br(BT - KTK*7n~) = 3.5.-1077 @ 95% CL can

be set
Approaching Br predicted by MSSM and THDM

sCcenarios,

o |n the case of R-parity violation, ATLAS can set
limits on the couplings.

e Combining all results, the LHC experiments can
contribute significantly to the search and

measurements of physics beyond the Standard
Model using the Bt » KTK*™n~ decay channel.
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