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Theoretical motivations. Current limits.

% s SM ut
= Flavor Changing Neutral Current. i
Loop contribution only in SM. W
> Brgy(Bs2 Ut )=(3.5+1.0)*10°
> Brgy(DO>p*p)~3*1013 (GIM suppressed) b i

= Only upper experimental limit exists:

+ Br, (B )<2.04106 90% C.L.
CDF Runl @100/pb.
> Br (D2 PH)<4.1(4.2)*10° 90% C.L.
BEATRICE(E771)

% Limits are far away from the SM value: can test for
a possible new physics.
= MSSM: Br(B>p*u’) enhanced by tan3>10 terms ~tan6f.

Up to ~100 over the SM prediction.
Run2 @15/fb is promising for mSUGRA.

@ R-parity violating models can give tree level contributions. S
Some models can yield Br(D° - ptu)~3.5%105.
% Universal extradimensions. Up to ~+70% for B.>p*p-
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R. Arnowitt et al.,
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= s(Indlastic)~60mb. L ~4*10%cm?s?t(60pbt with silicon by Jan 2003)
> Plan: ~8*10%lcm2s1 (2/fb in Run2a); ~2* 10%2cm2s1 (15/fb Run 2)

= 1.7MHz collision>16kHz L 1 trigger->250Hz L2->60Hz L 3/logging rate.
> ~80% of thetriggers are B physics

=" Better silicon coverage (x2), better muon detection, improved tracking.

= Better triggers. lower track py, higher efficiency.
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D% mmsearch using CDF Run2 Data

N
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= | Use D**->D%* tagged events
= |Use D%>pp asanormalization mode.
= Cuts:
> ldo( ,p)P120 m, |d,,(D9)<150 m
> 2f( )>0.085
=" Background:

> combinatorial (from right sideband) —
expect 1.5£0.7

> misidentification (punch-through) —
expect N(D°->pp )*P(misiD)2»0.3 0.1

»1.012 »1.43-10°3

N(D°® pp)e(D°® mm)

Br(D°® mm) £ N, (D°® m‘r))é(DO ® pp) r(D°® pp/
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D% mmsearch using CDF Run2 Data

N

= Br(D0>nm)<2.4* 106 CDF Run |l Preliminary
at 90% C.L.
= Br(D°>nmn)<3.1* 106
at 95% C.L.

D’—u*u Search

0 events in the +2¢ search window

events/MeV

" Thisresult improves on the
existing limits by almost a factor
of 2 (4.1*10° from BEATRICE,
and 4.2*10° from E771 at 90% 1
C.L)

3 1.8 1.85 1.9 1.95
M, (GeV)
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Br(B,~M"J") measurement: formula

N

N(B,® mm)
258 x(‘)Ldt e xa

BR(B?® m'm )=

F S Spyfdfy Before cross section measurement is available:
> Extrapolate from Runl: s ;,=2.39 £ 0.32+0.441b
> use B 2>JpsK tonormalize (B;>Jps f isan alternative).

" a — acceptance improved ~x2 (vs 6.25% in Runl) due to the increased

silicon coverage, better trigger efficiency.

& e= e(trigger)-e(reco)-e(z vitx)-e(id)-e(analysis cuts)»0.52- e(analysis cuts)
> analysis cuts -- choose similar to Runl to repeat/cross check.

e(trigger| CMU,CMP)=0.868 £0.045

e(rec0)=(€cor€)rec€uquaCsvx)=0.636 £0.017

e(z vtx)=0.951 +£0.001 +£0.005

A\ 4

A\ 4

v
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Candidates per 5 MeV/c Z

Normalization signals

I
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=~ Choose the decay modes closest in signature and with high statistics to

normalize.

4/6/03
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Signal box. Cuts.

N

= Blind analysis. Signal inside the box.

&~ CULS:  To be optimized. Run1 values are quoted in parentheses]
> pH>2GeV, |?B|<1, p;B>6GeV — basdline.

> 4.269GeV<M<4.469GeV -- PDG value £100MeV.
~3s window (estimated from MC)

> ct=L, M/p; -- (>100pm in Runl) —2D ct

> ?f (pyB,vitx) — (<0.1) — 2D pointing.

> 1s0= pB/(prB+sum(py|R<1)) — (>0.75) — B candidate
track isolation.
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Dimuon mass resolution

N

-CDF Runll preliminary
8000 =3 11 pb"‘

7000 _ Silicon selection
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. 28 . 3.0 3.2 3.4
= Trackswith (at least 3) silicon hits mass [GeV
= Increases for higher p;(mass): MK | ]

> S(m,)~60MeV
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Background source and reection.

N

L

= Source of background (similar to pe>nmm case):
> resonant: B->hh —h misidentified as muon (small at
>108sensitivity)
> non-resonant/combinatorial:
+ b bbar, charm production, etc.

> Toestimate:

+ MC simulation
+ use data outside the signal box(sidebands)

" Cuts optimized to maximize the signal sensitivity

with minimal background:
+ Expect to get better rgjection than in Runl

S. Krutelyov  Bs,D-->mumu
4/6/03 APS, April 2003 12




N

Summary

L

=~ CDF collaboration produces competitive measurements of
rare decays.
= Br(D%->nmn)<2.4¥10°6 at 90% C.L.

“ We expect to have Br(B, = mm) measurement comparable with Runl
results to come soon, and results significantly improving Runl [imit in
summer.
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R Violation: Br vs. m,,

A
\V
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B->hh PR plot
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By mMm: Run | Results

N

L

CDF, PRD 57, 3811 (1998)
oLdt =98 pb-1(~5x 10%? coII|3|on

B, 5.205-5.355 GeV/c?
B, 5.300-5.450 GeV/c?

Ns = 1 with 5.344 GeV/c?

}m{p: 10 MV

(consistent with an expectation from |
the Standard M odel backgrounds)

Br(By>mm) < 8.6x10°7 (95% C.L )Ll

Br(B.>mm) < 2.6x10°6 (95% C.L.) "
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