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Wednesday 17 March
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BK(*)nn and Btn studies
results without the machine background

effect of (rad)Bhabhas



Btn as a function of bwd EMC:

results without including machine bkg
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CONCLUSIONS:

Next steps:  

a) Include other signal modes and bkg decays

b) Include the main B tag modes (HAD+SL) 

A. Rakitin

Dec09

results with 

BD0p tag



Brecoil technique
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Eextra: sum of the energies of the EMC neutral clusters NOT used to 

reconstruct either the tag or the signal B
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A. Rakitin

signal generic background



Brecoil technique with high (rad)Bhabha rate
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Eextra: sum of the energies of the EMC neutral clusters NOT used to 

reconstruct either the tag or the signal B
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A. Rakitin

additional neutral clusters from (rad)Bhabha

signal generic background
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A. Rakitinno (rad)bhabha with (rad)bhabha

Note: bkg overestimated

by a factor ~4 here

Btn as a function of bwd EMC:

what happens when (rad)Bhabhas are included



fwd PID (TOF) with BK(*)nn : results 

without including (rad)Bhabhas
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CONCLUSIONS:

A. Perez

December 09

Gain on S/sqrt(S+B):

boost ~ 7-8%

fwd PID ~ 5%



bwd EMC with BK(*)nn: results without 

including (rad)Bhabhas
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A. Perez

S/sqrt(S+B) improves

by ~8% when bwd EMC

is used: this study needs

to be redone with (rad)Bhabha

included and with more stat



BK(*)nn: what happens when (rad)Bhabhas

are included
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A. Perez



Breco hadronic tag: 

progress in setup and validation
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still some discrepancies not understood,

but agreement in shapes and efficiency

is improving

E. Manoni



Effect of radBhabha+Bhabha on BK+nn: 

another study with HAD tag

19 March 201012

increased number of neutrals

signal Eextra no longer peaks at 0

when (rad)Bhabha is added

E. Manoni

Note: bkg overestimated

by a factor ~4
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Next steps
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 Can we trust the DGWG results obtained so far using FastSim
without the machine backgrounds?
 studies concerning SVT and DCH should be still valid at first order

 results concerning the impact of the fwd PID on BK(*)nn should be 
still valid at first order, but the analysis will be redone

 studies concerning the impact of the bwd EMC on BK(*)nn and Btn
will be redone

 What to do next
 consolidate these fresh results

 optimize the analyses according to the SuperB environment, which is 
different from the Babar one

 understand what margins there are at the detector level
 for example, how much can the EMC time windows be reduced, and what would 

be the impact on cluster reconstruction?

 think about possible ways to speed up the production of the generic 
backgrounds to increase the size of the simulated samples
 goal of Summer production: large samples (at least 1ab-1) of BK(*)nn and Btn

with the main machine background sources included



19 March 2010DGWG summary - Matteo Rama 14

- DCH tracking studies

- IFR optimization



Cell and layer layout optimization
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conclusion: tracking does not seem

to impose serious constraints to

numbers and arrangement of stereo

layers

conclusion: 

15-20% improved low pt resolution with

lighter wire config, but more statistics is

needed

NB: only effect of material evaluated here

G. Finocchiaro



Cell and layer layout optimization

19 March 2010DGWG summary - Matteo Rama 16

G. Finocchiaro

low-pt resolution

as a function of 

cell layout

low-pt resolution

as a function of 

gas

NB configs differ

for material but have

same spatial resolution



IFR optimization
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M. Rotondo

IFR configurations studied: (==: iron  |: scintillator)

use  these 2 quantities

+ other 6 to separate

muons and pions with

Boosted Decision Trees



IFR optimization
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M. Rotondo

Next steps:

Use realistic distribution for 

the machine bkgs from full Sim

Explore different granularity

Start study KL identification 

pion misID=2% in all bins



Conclusions
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 New studies regarding the fwd PID, bwd EMC, DCH and IFR 
have been presented

 The inclusion of (rad)Bhabha events in FastSim has shown that 
this background can have a significant effect on the 
measurement of decays such as BK(*)nn and Btn

 Several discussion have already taken place at this meeting to 
face this issue

 The det geom WG will produce a list of action items to be 
discussed with the computing and relevant subsystems

 The next big production is tentatively scheduled before August 
and would be mainly finalized to estimate the impact of a fwd 
PID and bwd EMC including the main sources of machine 
background
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BACKUP



detector geometry WG main goals
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 Main questions:
 do we need a forward PID?

 do we need a backward EMC?

 SVT-DCH transition radius, internal geometry of SVT, DCH length

 amount and distribution of material in IFR

 The activity of the DGWG involves three areas: detector, 
simulation and physics



Studies before this meeting

Summary of the main studies performed so far

System Recent studies

SVT Time-dependent measurements as a function of the layer0

Tracking performance as a function of the SVT outer radius

Time-dep meas. with BKsKs as a function of the SVT outer radius

Tracking performance as a function of the number of layers

 Degradation of sin2beta error when the boost goes from 0.28 to 0.238

DCH Tracking performance as a function of the DCH inner radius

Tracking and dE/dx as a function of the DCH length

forward 

PID

 BK(*) nn SL tag with/without TOF

 BK(*) nn HAD tag with/without TOF (in progress)

EMC  Btn with/without backward EMC

 E resolution of fwd EMC as a function of material in front of it (prel)

IFR  Optimization of the muon selection

See also the DGWG wiki page:  
http://mailman.fe.infn.it/superbwiki/index.php/Detector_Geometry_Working_Group_portal

http://mailman.fe.infn.it/superbwiki/index.php/Detector_Geometry_Working_Group_portal

