Single track simulation

- CGEMBoss software 6.6.5.b (first version released for Benchmark channel studies)
- fixpt generator used for the simulation:

generator_name 'fixpt'

* if max_phi=0.0, then phi=0 to 2pi irrespective of min_phi;

*x P=P +/- dP, uniform distribution;

* cos(theta) min max P min_phi(rad) max_phi(rad) dP Pt
fixpt_rpar -0.93 0.93 Q. Q. 0. 0.0 0.2

* dumb sober_pid charge particles stable?(0=No)

fixpt_ipar 6 6 +1 1 1

+ 10000 proton or pbar
« proton: pt=0.2 GeV/c, 0.3 GeV/c and 0.8 GeV/c
« pbar: pt=0.2 GeV/c, 0.3 GeV/c
« -0.93<cos(theta)<0.93

(1) RecMdcTrack = = (xitTrk)->mdcTrack(); (2) RecMdcKalTracksx Kal = (xitTrk)->mdcKalTrack();
double =mdcTrk—>p(); ::setPidType( ::muon);
double x0=mdcTrk->x(); m_ptkal=mdcKalTrk->pxy();
double yO=mdcTrk->y(); m_thetakal=mdcKalTrk->thetal();
double z0=mdcTrk—>z(); m_ptrkkal=mdcKalTrk->p();

double =mdcTrk->thetal(); m_ngood=nGood;



protons, pt=0.2 GeV/c protons, pt=0.3 GeV/c protons, pt=0.8 GeV/c
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protons, pt=0.2 GeV/c
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protons, pt=0.3 GeV/c
similar distribution for pt=0.8 GeV/c
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For each event, one charged track is reconstructed (two charged tracks are negligible):
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All events

Selecting
those events
with only one
charged track

Antiproton, pt=0.2 GeV/c

~33%

indexch

Antiproton, pt=0.3 GeV/c
~90%
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Antiproton, pt=0.8 GeV/c

~96%
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All events

Selecting
those events
with only one
charged track
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Antiproton, pt=0.2 GeV/c
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Antiproton,
pt=0.2 GeV/c

Proton, pt=0.2
GeV/e

Proton, pt=0.8
GeV/e

After Kalman:

ptkal {ptkal<1}
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Conclusions from p and bar single track simulation

» One charged tracks is reconstructed when single track proton is simulated, while more

charged tracks are reconstructed when we simulate single pbar track (independently from

the transverse momentum pt) ..... WHY?

+  Very BAD pt reconstruction for pt < 0.2 GeV/c for both p and pbar
+ The bending is maximum when the track 1s emitted at 90 deg:

* Recgem(inner) = 0.087 m
* Ropc(inner) = 0.197 m (first layer)
* Ropc(stereo) = 0.4 m (first stereo layer)
* Robpc(outer) = 0.76 m (first stereo layer)
- pt=0.2 GeV/c=>Ruk=p [GeV/c]/(0.3*B [T]) =0.67 m
« pt=0.1 GeV/c=>Ruk=p[GeV/c]/(0.3*B [T]) =0.33 m
(31 layers over 38)
« pt=0.5GeV/c=>Ruk=p [GeV/c]/(0.3*B [T]) =0.17 m
(11 layers over 38)

- Reconstruction efficiency:

* 21% for ptproton = 0.18 GeV/c
* 0.6% for ptproton = 0.13 GeV/c
+ 2.64% restricting the polar angle range in the forward
direction (0.7<c0s0<0.93)
» no proton reconstructed for pt =0.1 GeV/c

- After KALMAN fit

» better pt determination for low track momenta ?

mom:theta {mom<0.5}

om

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

protons,
5 pt=0.2 GeV/e

N «%M,‘
R S
. L

— L32x
80 12 x
- b3
70— x *
- X
- b3
e & x
50— * :
— *
- *
40— ¥ %
= * L38
sof- L3 *
o L2 % L38
E o ox L3
10 L2 %
- L1 * .
O_I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 Lll 1 1 1 1 I IIIIIIII I
0 50 100 150 200 250 300 350

p (MeV/c)



ut, pt=0.1 GeV/c
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ut, pt=0.2 GeV/c
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u—, pt=0.2 GeV/c
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ut, pt=0.3 GeV/c
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Conclusions from muon simulation

Similar behavior for u— and p+

Tracking efficiency lower than expected

Why so many tracks reconstructed for pt ~ 0.2 GeV/c ?

pt well reconstructed up to 0.1 GeV/c

As for proton and antiproton, hole around 90 deg fro low momentum tracks (pt<0.2 GeV/c)
No substantial difference after Kalman fit
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(87% taking into account also the
events with more than 1 charged
track reconstructed)

- 0.1 GeV/c: ~25%
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protons,
pt=0.2 GeV/c

protons,
pt=0.3 GeV/c

protons,
pt=0.8 GeV/c
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chip {chip<30} normPH:ptrk {ptrk<1.5&&normPH<50} normPH:ptrkkal {ptrkkal<1.5 && normPH<50}
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Next to do

I'm checking to the standard Boss results
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