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Asymmetry (in the Standard Model) isdirectly related to sin2[3:
FﬁBO - IR —F(BO . .J/l,lKg)
Acp(t) =———
0) 0
(B~ - J/l,lKS

= sin(2pB) sin(Am,t)

_+r(|3O _>.J/¢Kg)

Thisisavery good channel due to:

e readily accessible final states with small background
o relatively large branching ratio

* negligible theoretical uncertainty

e penguin amplitude is expected to be small since cc pair must be popped from vacuum
* penguin diagram contribution to the asymmetry has the same phase as tree level



e Good Momentum resolution:
0 dp/p2=0.002  (Silicon+Fiber tracker)
 High tracking efficiency:
0 atleast 95 % |n| < 3.5 (disks)
 Vertex Reconstruction:
o primary vertex: gvete = 15-30 um (r-)
1 secondary vertex: ave'™ =40 um (r-¢) , 100 um (r-2)
» Excellent lepton coverage, trigger and ID efficiency:
o muons: p; > 1.5GeV, [n|<2
o0 electrons: p; >1.5GeV, |n| <25
e Impact parameter trigger



o full reconstruction of final state
1 two Vertices
1 soft pions

* measure decay length

* tag flavor at production

b*/' » same side flavor tag

1 pion charge
€+
» opposite side flavor tags

o lepton charge

0502 - Jet charge
> 0.



Strength of DG

Depend on lepton identification and triggering:
 Electron ID and triggering:

1 excellent calorimetry and coverage

1 hew central scintillating fiber tracker (CFT)

1 pre-shower detectors

e Muons:
1 good muon coverage and purity
1 enhanced muon triggering using track seeds from CFT




Muon Triggers

PT(B)> 4 GeV and |r’|| <3 Trigger Efficiency MUO(2,2,W,M)
Sin Ie
Pr > 4 : J(
(loose) % J(

Py >4 | |
I

Dimuon: _

o i
27+1

0.2 ; 7<%7

max level 2 rate for all D@ triggersis 1000 Hz I D@ GEANT/T”Q- Sim.




Di-electron Trigger

di-electron mass
1/4 Detector cut at level 2
Bl CAL tower
B Pre-Shower L 05
CZ ) CFT Layers 2 4o Reconstructed Mass M(e™,e")
3 ' (CALEM = 2.00 GeV)
N 04
2
g 0.3 < ETTOT: ETseed +ZJ=18ETJ
© 03 <
S Bs—>J/¥+X events
o
a0 [ Jacp dijet events
0.2
0.1
0.1
.
0.0 %

Two electrons each with p; > 2 GeV/c 0 255 75 10128 e e e
e relies on pre shower - CAL match to reduce background
e also cut on opposite sign, 4R, and invariant mass at level 2
* level 2 rate ~ 200 Hz and efficiency ~20%



JY - puru-

e two muon tracks

0 Pr > 1.5 GeV
0 | N | <2
1 85% efficiency MCFAST
> = :
V50 E Entries 2870
2400 3 v /ndf 3181 / 65
g B Constant 350.1
S 200 Mean 3.096
< 500 b Sigma 0.2712E—01
w050 |
200 [
150
100
50 F
O E S I J—\_l—-‘_[ L1 1 ‘ L1 y—— J_l L1 ‘ I T |
27 28 29 3 31 32 33 34 35

M. (Ge\/)
Reconstructed Psi mass



Efficiency
[N

It looks like we can reconstruct Kg — 7+ 7r

Single Muons originated from z =0 DQ Run I I GEA NT

B D 1003
o % “ f/{r:;:S 4.353i)
Q% % %% (L RMS 3.794 F [ Entries 3169
- 4( % % O t73 50 GeV
| 7 O Jﬁ 400:
6 -0~ o t73 1.5 GeV I

N T MC |IP| for pions from Ks (Cm)
1 1 1 ‘4¢7\4¢7\4¢7\ 1 1 1 ‘ 1
10

\
12 14

" | D@ GEANT/Trig. Sim.




Kg - 7T

e P;(m)>0.4GeV/c
* [N, <17

* Lo >5

o efficiency ~27 %

0.005 GeV)
ka
n
o

= 200

vts/

w 150

100

S0

O

MCFAST

7 Invariant Mass

C Entries 346
. M | x*/ndf 165.5 / 30
C Constant 144.3

C Mean 0.4979
:_ Sigma 0.8964E-02
:_ =

: 1 | e | | 1 .—l_ 1

A 0,425 045 0475 0.5 0525 0.5 0575 0.6

M. (Gev)




B - J/Y K. Reconstruction

16

14
12

10

C b 4., - P %’2[}0 - Entries 846
ombined Ul 7T 7T © - E MCFAST Z/ndt 5430 / 25
. . o = Constant 149.0
|Nvariant mass 2150 £ Mean 5.269
Fios £ Sigma  0.4109E—01
(before fit) G Tk
100 =
75
50 F
25 |
D:IIII|I]_III—I—I I|IIII|III |||—|II|_IIII|I]_II
4.8 4.9 5 51 52 53 54 55 5H6 57 b5LB
RECO M, (GEV)
wiervr [nvariont Mass
— Entries 103
g [ ndf 2317 | 21
C Copstant 10.43
— Mean 5.302
= Sigma 0.5940E-01
8 1
6
4 =
2
O - | ‘ | | | ‘ | | \H‘ | ‘ | | | ‘ [ | ‘ \HH | H | | | ‘ | | | ‘ | | | ‘ |
46 48 5 5.2 5.4 5.6 5.8 6 6.2 6.4
M TOT Invariant mass (Reco)




Two secondary two-track
vertices

Average B decay |length:
2.3 mm

Measured decay length
resolution: 100 um

M easured time resolution:

120 ps

MCFAST

D
Entries

Mean

345
2000
.2316

[ 0,

B decay length (cm)

= Entries 496

50 B Constant 38.31

r Mean 0.1495E-01

Sgma 0.1279
40
30
20
10 —

O B | | | | ‘ 1 | | H ‘ 1 | | ‘ | | | ‘ V_‘\_‘ M1 1 ﬂ_h H\
—1. —1 —0.5 O 0.5 ] 1.5

meas—gen (7) (ps)

2



B - J/@KReconstruction

o JIW -~ Ul requiretwo trackswith p; > 1.5 GeV/c

e Kg — 71771 uselong lifetime to reject background: L,,/O > 5

* Perform 4-track fit assuming B J/¢/+Kq

- congtrain 7771 and K pto massof Kg and J/¢ respectively
- force Kq to point to B vertex and B to point to primary

250

MCFAST

P.(B) > 4 GeV

200

150

100

50 |

o b

2/ ndf 9434 | 16

L Constant 256.4
Mean 5.271

Sgma 0.1018E-01

! \ ! \ [l \ ! | \ ! \ ! \ !
5.1 5.15 5.2 525 5.3 535 54 545 5.5

J/v + K fitted mass  (GeV/c?)




Flavor Tagging

Opposite side tags:.
o identify the flavor of the other B in the event
o Soft lepton tags b |+X
o et charge tags Qea<Ofor b

Efficiency (&) and
dilution factor (D)
D =2P-1

P isthe correct tag probability
£ D? isthetag' s effectiveness

Same side tags:

 correlation of flavor and charge of closest
particle produced in fragmentation or decay

BO m
_ > _
Tt Tt
b B** d < ?
BO
>
d b b



Flavor Tagging

eD? (%) eD?(%) | Relevant D&
Tag measured expected DY capabilities
CDERun! |CDERunll| difference | “®
Samesde | 1.8+ 0.4+0.3 2.0 same 2.0
h,elD
Soft lepton | 0.9+0.1+0.1 1.7 coverage 3.1
forward
Jetcharge | 0.8+0.1+0.1 3.0 tracking 4.7
Opp. side K 2.4 no ToF none
Combined 9.1 9.8




How many B, may we get ?

Ow =3.3x48ub =15€Eub

f(b > Bs)=0.42

Acceptance :P+(B)>4GeV/c,|y(B)|<3.0=31%

Os = 0w Lf ACC =21ub

BR=BR(B - J/¢+Ks, /Y - u u ,Ks - m7m)
= (5x107*)(0.06)(0.68) = (2x10™)

Etrigger = 0.27

E&reco = 0.09

N = L [2[&: [BR L&trigger L&reco = 40K
!

assuming luminosity ~ 2 fb-1



Sin2f Expectations for 2fb™

For a time dependent analysis:

22,2 (1 + Ay
a(sinZIB):eXdr o rdg 1 142
2Xg \/EDZN S

mode Jy—> 'y |Iy—>ee
* (SB~0.79) trigger eff. (%) | 27 20
« €D?2~9.8% reco’d events 40,000 30,000
e 0, ~128fs | 0.04 0.05

o (sin25) 0.03

assuming luminosity ~ 2 fb-1



