Overview

(Aanda

e Status: PID i1n the BaBar-like software

> for individual detectors

> global P

e ppoe e
> preliminary results

> detector studies
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Fand PID with EMC

* Very useful for electronlD

* Making use of
> complete cluster and bump reconstruction for EMC
> complete global tracking
> Kalman filter incl. material budget
> track <-> cluster/bump matching

> E/p and shower shape analysis with MLP neuronal network

-> talk given at last PANDA Meeting in Genoa
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ana PID with (Disc) DIRC

* Complete geometry and G4 tracking
* Digitization/reconstruction simplified (no photon propagation)
e Parametrization: 2 of y's and ® _based on G4Track info

> momentum @ intersection point

> track length through bars 6_Cvs.p ———
> particle type T TS
> refraction index
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. Global PID
(panda
e DIRC, Disc DIRC and EMC so far

* Each detector provides PID probabilities
> PID =PID xPID _x..

global

* Example: 4 electron list are available
> very loose: p >= 20%
> loose :p > 80% <
> tight  :p>98% %\00
> very tight : P> 99% @

* Single particles
> 10k e”, ", K*, u*, p each
> homogeneous in 25° < O < 140°
> homogeneous in 0.2 < p < 5.0 GeV/c

very tight cut
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identif. as e
#e' | 9315%
g’ 3,78%
#K* 2,711%
#UT 0,95%
#p | 0.11%

identif. as e
e’ | 70,00%
#m’ 6*10*
#K* 4*10*
#0° | <10
#p <10*
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CFanda PP
* Physics case

> measurement of the differential cross section
> determination of the electromagn. form factor of the proton

* Major background
> pp—oT T
> cross section appr. 10° times higher

* Goal
> 1" 11 background rejection: 10
> cuts on kinematics not efficient
> big challenge for P
> only possible by applying very tight cuts
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(Aanda

* Generated events (phase space) 7
> 10k e+e- @ n_ :

> 10" T+ 11- @ ..

pp—>e+e_

M(e+ e-) 2 cut|
(M(ete-) 1

200

150—

epemFMassCutH1
Entries 7518
'| Mean 2.975
RMS 0.02668
¥2 1 ndf 153.5/100
Constant 2315+ 34

Mean 2.976+ 0.000
Sigma  0.02536+ 0.00024

* Results N B
> cuts on :

> beam contraint “r k

» vertex fit probability T T |

> g(M(e+e-)) ~ 25 MeV/c* oo o
> very tight list veryloose | 7510% | 54*10°
- e+ e-eff.: 37,4% loose 69.10% | 45%10°
> mis. Id for m+ mw-: ~1*10” tight 5330% | 1,0*10°
very tight | 37,40% 1,0*107

e+ e- physics seems to be feasible with PANDA, but ...
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* Tighter PID cuts show more inhomogeneities in the detector
acceptance
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What can we learn from current design?  *is .
3 o very loose -
> 2.52 E 15
: v E
* (Disc) DIRC O e _ -
. ot e |
> also important for the backward TS G e e by ke o D
gap of ~1"1n overlap region SRT i —— )
DIRC <-> Disc dirc S o ¥ CEE N
..Q' 0.6: J%
g_‘ 0.af '.-. — :20
* EMC S S o
> excellent eld in forward endcap Lo very loose I

> poor eld in overlap region
» shower leakage

> worse eld for barrel part
> DIRC pre-shower?
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e prob. (EMC)

> distance DIRC <-> EMC of o2overlap  very loose |-
_ () %26 a0 6o B0 im0 a0 140 ie0 O
11 cm too long* 0. (@)
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fanda or
* Comparison distance DIRC <-> EMC: 11cm vs. 1cm
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* ¢+ e- efficiency for very tight cuts: 37,4% vs. 44.,7%
* angular distribution still not flat but more homogeneous

----> distance DIRC <-> EMC as close as possible !!!
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