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Summer 2010 ProductionSummer 2010 Production

Signal samples: 
➔ B+K+(DG_BaBar/DG_4/DG_4a)      3.00/4.02/3.03 M
➔ B0K0(DG_BaBar/DG_4/DG_4a)      3.00/3.00/3.00 M
➔ B0K*0(DG_BaBar/DG_4/DG_4a)     3.00/3.00/2.94 M
➔ B+K*+(DG_BaBar/DG_4/DG_4a)     3.00/2.97/3.00 M
➔ B++(DG_BaBar/DG_4/DG_4a)     3.00/3.00/3.00 M

Background Samples:
➔ B+B- SL-cocktail (DG_BaBar/DG_4/DG_4a):  89.30/340.72/344.32 M
➔ B0B0 SL-cocktail (DG_BaBar/DG_4/DG_4a):  71.90/284.00/284.56 M

All samples generated with bkg mixing NoPairs (V0.2.5 Rev 307)

Checked that DG_4 and DG_4a are equivalent samples (variables 
distributions and efficiencies)

DG_4 and DG_4a are merged together to perform the DGWG studies
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B
tag

 and B
sig

 candidates reconstructed without neutrals from Bwd-EMC

Two types of E
extra

 variables:

➔ E
extra

(Barrel-Fwd) = (extra neutrals on Barrel-Fwd EMC)

➔ E
extra

(Bwd)            = (extra neutrals on Bwd EMC)

Can used E
extra

(Bwd) to cut on and E
extra

(Barrel-Fwd) to perform a fit

Test different E()
min

 cut for Bwd-EMC photons (none, 30, 50, 70 MeV)

Try to define an optimum cut that maximizes a figure of merits

       S/S+B)

Bwd-EMC Studies Strategy: Veto deviceBwd-EMC Studies Strategy: Veto device

Bwd-EMC 
region
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Winter production: EMC (Fwd, Barrel and Bwd) resolution effect were Off

       No energy smearing

Impact of the Bwd-EMC may be too optimistic

Use off-line smearing patch (Elisa Manoni) only on extra-photons

       evaluate relative change on significance due to Bwd-EMC

    S/S+B)  

  S/S+B) 
S


B
case of background dominated mode (B >> S))


S 
(

B
) is the signal (background) relative efficiency after E

extra
(Bwd) veto

Bwd-EMC Studies: Smearing StrategyBwd-EMC Studies: Smearing Strategy

S/S+B)|
bwd

 - S/S+B)|
nobwd

S/S+B)|
nobwd
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Physics Results on Bwd-EMC Studies
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Smearing On/Off (Signal): BSmearing On/Off (Signal): B   

No E

(min) cut E


(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Warning:Warning:

log-scale in the log-scale in the 

vertical scalevertical scale

Smearing effect 

is small

Smeared 

distribution 

shifted to higher 

values

Smearing On
Smearing Off
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Smearing On/Off (Signal): BSmearing On/Off (Signal): B   

No E

(min) cut E


(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Smearing On
Smearing Off

Warning:Warning:

vertical scale notvertical scale not

from zero from zero 

Smearing effect 

is small
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Smearing On/Off (BSmearing On/Off (BBB): B): B   

No E

(min) cut E


(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Smearing On
Smearing Off

Warning:Warning:

log-scale in the log-scale in the 

vertical scalevertical scale

Smearing effect 

is small

Smeared 

distribution 

shifted to higher 

values
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Smearing On/Off (BSmearing On/Off (BBB): B): B   

No E

(min) cut E


(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Smearing On
Smearing Off

Warning:Warning:

vertical scale notvertical scale not

from zero from zero 

Smearing effect 

is small
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Smearing On/Off (results): BSmearing On/Off (results): B   
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Smearing On/Off (results): BSmearing On/Off (results): B KK 
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Smearing On/Off (results): BSmearing On/Off (results): B KK 
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Smearing On/Off (results): BSmearing On/Off (results): B K*K* 
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Smearing On/Off (results): BSmearing On/Off (results): B K*K* 
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Bwd-EMC studies:
● EMC resolution effect turned Off for Winter production
● Implemented Off-line smearing patch (Elisa Manoni) on Extra-photons
● Marginal effect of smearingsmearing on the Bwd-EMC  impact

● Best results on E
extra

(Bwd) Veto obtained with extra-photon with E(min) > 30MeV

● All analysis give similar results: 
➢ Negligible reduction on signal efficiency ~(2-5)%
➢ ~(10-15)% reduction on main backgrounds (BB, BB)

● Summary on S/S+B)gain due to Bwd-EMC (E(min) > 30MeV)
➢ B  (3.977 0.077)% (Smear-Off)  (3.574 (3.574  0.073)%  (Smear-On)0.073)%  (Smear-On)
➢ BK(5.506 0.996)% (Smear-Off)  (4.919 0.940)%  (Smear-On)
➢ BK(3.690 0.356)% (Smear-Off)  (3.370 0.342)%  (Smear-On)
➢ BK*(4.467 0.146)% (Smear-Off)  (4.039 0.132)%  (Smear-On)
➢ BK*(6.408 0.398)% (Smear-Off)  (6.028 0.257)%  (Smear-On)

Summary and outlookSummary and outlook
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): BKK

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

Signal
B+B-

B0B0

E
extra

(Bwd-EMC) (GeV)

Warning:Warning:

log-scale in the log-scale in the 

vertical scalevertical scale

Backgrounds 

have longer tails 

to high values 

w.r.t signal

No E

(min) cut
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): BKK

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

Signal
B+B-

B0B0

E
extra

(Bwd-EMC) (GeV)

99.34 0.07%
92.56 0.40%
95.11 0.21%

98.68 0.10%
88.91 0.47%
92.41 0.25%

99.38 0.07%
92.65 0.39%
95.23 0.21%

99.56 0.06%
94.87 0.33%
96.87 0.17%

Seems that it is 

better to use 

E

(min) > 30MeV 

Could reduce 

backgrounds by 

around 10%

No E

(min) cut
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): BKK**

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Signal
B+B-

B0B0

Warning:Warning:

log-scale in the log-scale in the 

vertical scalevertical scale

Backgrounds 

have longer tails 

to high values 

w.r.t signal

No E

(min) cut
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): BKK**

E
extra

(Bwd-EMC) (GeV)

Signal
B+B-

B0B0

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

99.09 0.05%
92.62 0.08%
93.41 0.12%

98.06 0.07%
88.66 0.10%
90.15 0.14%

99.11 0.05%
92.84 0.08%
93.55 0.12%

99.42 0.04%
95.26 0.07%
95.53 0.10%

Seems that it is 

better to use 

E

(min) > 30MeV 

Could reduce 

backgrounds by 

around 10%

No E

(min) cut
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): B   

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

E
extra

(Bwd-EMC) (GeV)

Signal
B+B-

B0B0

Warning:Warning:

log-scale in the log-scale in the 

vertical scalevertical scale

Backgrounds 

have longer tails 

to high values 

w.r.t signal

No E

(min) cut
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Bwd-EMC studies (smearing Off): BBwd-EMC studies (smearing Off): B   

E
extra

(Bwd-EMC) (GeV)

Signal
B+B-

B0B0

E

(min) > 30MeV

E

(min) > 70MeVE


(min) > 50MeV

97.40 0.04%
90.18 0.03%
90.32 0.06%

96.00 0.04%
86.03 0.03%
86.57 0.07%

97.44 0.04%
90.41 0.03%
90.54 0.06%

98.06 0.03%
93.06 0.03%
92.97 0.05%

Seems that it is 

better to use 

E

(min) > 30MeV 

Could reduce 

backgrounds by 

around 10-14%

No E

(min) cut
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