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Forward-Backward asymmetry

q* = (p+ + p-)?

/1 dr /0 dr
Jo dg?dcosf _1 dg%dcosb

+ |
~  a(q®)Re(CoCr™) + B(q®) Re(C}yCo™)

Arp(q®) =

a, (3: real functions of FF's
we are lucky: contribution of C}, is suppressed by FF's

low g” region: SM: zero around 3GeV?, whether zero or not tests
the sign of cof (C7EH|SM = —(0.31), important test of the SM
and models beyond. e.g. in SUGRA only C;*T > 0 for large
tan 8, Goto et al

in 0.25GeV? < ¢* < 8GeV? for C7°F = +(=)C7*%|sus
ABg+ = 7.7(13.1) - 107" and AAL; = —9.2(—26.5)%

position of the zero: very small theoretical uncertainties from FF’s
G.Burdman, ABHH'99 ratios involved: T5/A4, T1/V
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| X i‘The ratio Ry is very stable across models!
3 T I [] | I T I ¥ ] I 1 T 1 L] I ] i T T 1 H ]
0.60 — —

0.25

i 3

: g 0.00

- <

f -0.25
~0.50 4
I [V B B l [T S S | ! Lt 1 I [ I S P | ! i
0 1 2 3 4
g V2 [GeV] i
S BS \/\l :k: Bauer, Stach and Wirbel, Z. Phys. G249, B37 (1985);
L Stech, Phys. Lett, B354, 447 (1995). ‘

a LCSR. Ball and Braun, Phys. Rev. D55, 5561 (1997).

: et l\/J:NS: Mealikheov, Nikitin and Simula, Phys, Lett. B410. 210

(1997).
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(Fustanve Burdman ‘ i
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P!’onsalz t@sting the phase Of é_;L/y;,tb.LZ“(C’Y]_())
with the FB-CP asymmetry

[1 SR ]
Cio = |Cho| exp 10, Co®l = Cy+ Y, Y(qz): charm loop

e FFBap = 0 for real C'yp

e large effects for O (1) CP violating phases possible

e scales with Im (Co®™)

high g° region 14.0GeV? < ¢% < (mp — my+)?

uncertainties: A) FF's: same ratios as for App zero, < 1%
B) SM background from up quark loops could fake C'jy phases
up to 1°, (b= d: 0.5 = —24°)

|FBep(8)|sml < 0.6% in high ¢ region, integrated
AFBCP(§)|SM = —-6.2.107°
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Forward Backward Asymmetry Tanaka (CDF)

A decay MC based on SM calculation of the Wilson
coefficient and form factors, only short distance (PLB346, .

149 by C. GrEl.lb, et al) P -['wvvaro( beae kword /\V’ 7| B
" N(cos@ > 0) — ‘N(co‘s@ < 0) \‘E?/
re N(cos® > 0) + N(cos® < 0)

Y
\ /l/u-

2

A
_;,3*"

I— I x_:tt'_i‘

ﬁ ru-ard

P
(@]
@]
@}

~J
o
o
=

Fvents/200MeV /c*
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Selection Bias to App(M,,)

Apply the Run Il trigger requirement and the same
offline requirement as the Run | analysis

:ﬂ:/BGGMevzpz

Fve
L]

Events/500MeY /c?
! .
(o]

o2}
=}
o
=}

2000

Events /0.1

1000

0.4

Aecp

=T ST

-Q.1

No cut |

B UL S S
L Muorn + track

‘ Twe traock

—Q.3

~0.4 L

|

|

-
L
0 05 1

|
|
45 5
GeV/c?

Arg looks stable under various kinematical cuts.

12



Background Asymmetry S'alebﬂﬂol |

non b SR_ Peoke o, .non b SB

Displeced

We found no significant asymmetries in the background
events.



App with 1000 events (Next generation)

Events / 1 GeV/c?

dA (B -> K' u* u)/ds
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[he partially integrated rate
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Expected number of events for b — X, utpu~

e Assumed luminosity 2 fb~!

e Normalized to o(B°) = 3ub for pr(B) > 6 GeV,
y(B)< 1

o Assumed BR(b - X,utp—) =& x1076

e Muons with pr(p¢) > 1.5(3.0) GeV and n(u) < 1.6
e Dimuon mass range (3.9 - 4.4) GeV

e Expected number of events is 30 % larger for (3.8
< M(pp) < 4.4) GeV

pr v 15 Gel 02"y 36e\S
p > 2 GeV | pr > 5GeV | p1 > 5GeV
Trigg. effic. (%) 32% 557 60 7.
Recorded 2300 1750 1000
Vtx cut 900 850 500
Isolation cut 720 650 400
bb Bkgd &\ 3,300,000 400,000 100,000

- before VX , (solatien cut
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Expected number of events for B® — ptp~

e Assumed luminosity 2 fb~!

e Normalized to o(B°) = 3ub for pr(B) > 6 GeV,

y(B)< 1

e Assumed BR(B? — putp~) = 2 x1071°

e Muons with pr(px) > 1.5(3.0) GeV and n(u) < 1.6

p'; > 1.SGel pr‘ > 36V
pit > 2 GeV | pp > 5GeV | pp> 5GeV
Trigg. effic. (%) 32 557 607
Recorded 2 1.5 1
Vtx cut 0.8 0.7 0.4
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Ay

e A has long lifetime (¢t = 8 cm)
— A, decay vertex is unknown

— 85% : decay outside of the SVX
— no 2ndary vertex information

- 15% : decay in the SVX /
— A impact parameter (o ~ 40 pm)

Events / 250 MeV

Events / 40 um

CDF Preliminary

15

80 — I

- | |

60 - H N => Ay (CTC) |

| | |

40 1 - signal ‘

| } + background |

20 - FJLF, |

. Hm__ |
0 5 10

80 . e prA) (GEV,-/C)‘

| Jf N —> Ay (SVX) |

40 - |

| - signal ‘

‘ + + background |

0 | 0.05 | 0.1

do(A) (em)
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@ Runl Yield: A, -> A, 1V

Mike Kirk
B-Workshop
Working Group 2
02/25/00

* Single Lepton trigger
e P.>8GeV/c

* Measured lifetime and
production fractions

_ lepton
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o
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Mike Kirk
B-Workshcp
Working Group 2
02/25/00

Level 2: Impact Parameter Study

Level 2 Trigger:

— Displaced track trigger via
Silicon Vertex Tracker.

Study highest impact
parameter cut.

Iyl > 120 pm.
P, Track > 2 GeVi/e, Il < 1.

— Same as 2 track trigger.

Trigger Cross

Section {nb)

Cross Section {(pb)

Signal

Level 2 Muon + Trock Trigger and Signal Rete {(no upper bound)

o o EY ﬁcgeﬁ Threshold (Trigger)
03 38 P
O
p?lL
[
O Muon Py Thresho!d {Signal) [ o
e Mg‘w !
o F N e .:} i
1 1 I | I T I IIIII I ||||| 1 1 FEN TR S N N S | J_j___i_ L1 I I-I- I_'._‘_L__
Q 25 50 75 100 125 150 175 200

Tir'pcct parameier cut {um)
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Q? Resolution

Mike Kirk
B-Waorkshop
Working Group 2
02/25/00

w 0.01
0.008
0.006
0.004

0.002

Residual

I

-5 0 5 10

L L L 1 |

7.9 10 12.5

Q% (GeV?)



Mike Kirk
B-Workshop
Working Group 2
02/25/00

MC Experiment

=
o

— Generated
+ Reconstructed (2 fb™")

Check reconstruction of
Q2
2 independent samples:

— Generator level Q2
distribution.

(Gev?)

&

1/N dN/dQ

— Reconstructed Q2 0.05 -
distribution normalized to
expected Run II yield. 7029




Mike Kirk
B-Workshop
Working Group 2
02/25/00

Conclusions

* Lepton + displaced track trigger decreases trigger
rate by factor of 2 and increase physics rate by factor
of 2 relative to Lepton only trigger.

* Need to study higher order decay contamination:

* m,m0
e Ay DA, _ lepton

- A= Arn, A, — pKn
* Ay =21V,
- 2. —>An A — pKn

i
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