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MC simulation on the PandaGrid
- TPC mode : run984 
- STT mode : run934oldnocu 
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 Generated psi(3770) event : vertex distribution of D+ and D-
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 Generated psi(3770) event : Momentum and Theta distribution for D+ and D- decay
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Reconstruction of charged tracks by TPC and STT : 
required at least 3 positive and 3 negative tracks.
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TPC(run984) : 99000 evt.

21 118 495 696 233 74 19 10 1 1

105 1436 5182 6699 1524 420 129 44 14 3 4 2

454 4925 15892 15289 3012 870 238 95 23 11 5 4

637 6182 14292 8847 2094 745 259 77 28 13 4 2

143 917 1879 1433 728 336 138 43 25 8 3 1

21 166 368 363 199 122 59 25 15 6 6 2

5 34 103 84 85 42 29 15 8 8 4

3 12 28 36 26 23 19 13 7 2 6

4 9 13 14 11 4 4 9 7 4 2

3 5 7 1 7 3 3 2

1 1 2 1 5 1 3 2 1

1 1 1 1 2 1

 # of + tracks 
0 1 2 3 4 5 6 7 8 9 10 11

 #
 o

f 
- 

tr
ac

ks

0
1
2
3
4

5
6

7
8
9

10
11

7 9 67 103 76 38 25 11 7 2 1

9 141 749 1544 978 454 217 92 29 26 9 2

52 752 3854 8591 4148 1754 749 319 146 58 25 18

103 1510 8369 16709 6479 2729 1131 502 215 112 40 22

65 906 4003 6252 3755 1875 949 439 200 97 50 30

30 409 1575 2549 1847 1120 561 326 153 78 39 25

16 152 663 1018 869 559 322 199 99 64 31 14

5 74 228 376 418 270 188 115 52 39 10 12

5 30 93 177 159 132 81 55 22 27 18 6

16 48 84 77 54 58 37 26 14 8 7

1 3 17 32 34 24 29 16 12 7 6 4

2 13 27 19 29 10 13 4 3 3 1

 # of + tracks 
0 1 2 3 4 5 6 7 8 9 10 11

 #
 o

f -
 tr

ac
ks

0
1
2
3
4
5
6
7
8
9

10
11

STT(run934oldnocu) : 98000 evt.



Universität Mainz

Event selection II 
PANDA / FAIR

1.4 1.6 1.8 2 2.2

200

400

600

800

1000

1200

1400
1600

1800

2000
) invariant mass+ + -(K+D

1.4 1.6 1.8 2 2.2

200

400

600

800

1000

1200

1400

1600

1800

2000 ) invariant mass- - +(K-D

1.4 1.6 1.8 2 2.20

100

200

300

400

500

600

700

800

900
) invariant mass+ + -(K+D

1.4 1.6 1.8 2 2.20

100

200

300

400

500

600

700

800

900
) invariant mass- - +(K-D

TPC mode : MC true matched D+ and D-

TPC mode : D+ and D- reconstruction  
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STT mode : MC true matched D+ and D-

STT mode : D+ and D- reconstruction  

m (GeV/c)

m (GeV/c)m (GeV/c)
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TPC mode : Fitted D+ and D-
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- MC true matching with kaon id=321 and pion id=211 (no index matching) 
- 1 D+ and D- candidate in 1 event, is identified from PndKinVertex fit with best probability
- mass window 1.8093 < mD < 1.9293 GeV



- MC true matching with kaon id=321 and pion id=211 (no index matching) 
- 1 D+ and D- candidate in 1 event, is identified from PndKinVertex fit with best probability
- mass window 1.8093 < mD < 1.9293 GeV
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STT mode : Fitted D+ and D-
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- Vertex position within mass window 1.8093 < mD < 1.9293 GeV
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TPC mode : Vertex resolution 
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- Vertex position within mass window 1.8093 < mD < 1.9293 GeV
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STT mode : Vertex resolution 
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Event selection for (3770) 

- combined D+ and D- to psi(3770)
- only 1 best candidate of psi(3770) in 1 event, identified by highest probability (chi2) 

from vertex fit 
- hit in the fiducial volume required to compare both detectors in same level

 STT  must have at least 1 hit in the volume
 TPC  have more than 100 hits(points) which corresponds to 7.5cm track length
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No effect : All tracks have more than 100 points
in  final psi(3770) sample

50% events have no STT hits (pure GEM, MVD)
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Dependence of rec. efficiency on the STT hits
- apply the cut (STT hits  #) on each individual track i.e., for all 6 track candidates

fh_counter
Entries  40147
Mean    6.409
RMS     3.192
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stt hits  4 2904 3.0 %
stt hits  5 2717 2.8 %
stt hits  6 2573 2.6 %
stt hits  7 2391 2.4 %
stt hits  8 2226 2.3 %
stt hits  9 2014 2.1 %
stt hits  10 1774 1.8 %

w/o requirement 
of STT hits
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Event selection for Psi(3770) 

TPC  mass distribution STT  mass distribution

Global efficiency 
ε = rec. / gen. = 2424 / 99K

= 2.5 % 

Global efficiency 
ε = rec. / gen. = 3720 / 98K

= 3.8 % 

- combined D+ and D- to psi(3770)
- only one best candidate of psi(3770) in one event, identified by highest probability(chi2) 

from vertex fit 
- hit in fiducial volume required to compare both detectors in same level
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Event selection for Psi(3770) 

X (cm) Y(cm) Z(cm)

TPC :  vertex resolution

STT :  vertex resolution

X (cm) Y(cm) Z(cm)

- combined D+ and D- to psi(3770)
- only one best candidate of psi(3770) in one event, identified by highest probability(chi2) 

from vertex fit 
- hit in fiducial volume required to compare both detectors in same level
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Event selection for Psi(3770) 
TPC : D+ and D- after psi selection and psi vertex fit

STT : D+ and D- after psi selection and psi vertex fit
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Event selection for Psi(3770) 
- psi(3770) momentum : generated vs reconstructed (rec. scaled by factor 5)

TPC mode : momentum p

K  

K  

p (GeV/c)p (GeV/c)p (GeV/c)

p (GeV/c)p (GeV/c)p (GeV/c)
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Event selection for Psi(3770) 

K  

K  

- psi(3770) momentum : generated vs reconstructed (rec. scaled by factor 5)
TPC mode : theta 

 (deg)  (deg)  (deg)

 (deg)  (deg)  (deg)
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Event selection for Psi(3770) 
TPC mode : momentum resolution
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 resolutions are showing here with 50% of data sample  
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TPC mode : theta resolution
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K  

K  

- psi(3770) momentum : generated vs reconstructed (rec. scaled by factor 5)
STT mode : momentum p

p (GeV/c)p (GeV/c)p (GeV/c)

p (GeV/c)p (GeV/c)p (GeV/c)
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K  

K  

- psi(3770) momentum : generated vs reconstructed (rec. scaled by factor 5)
STT mode : theta 

 (deg)  (deg)  (deg)

 (deg)  (deg)  (deg)
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STT mode : momentum resolution
fh_v_pp1_mom_mc

Entries  3349

Mean   -0.0005464

RMS    0.03591

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
0

100

200

300

400

500

fh_v_pp1_mom_mc

Entries  3349

Mean   -0.0005464

RMS    0.03591

Entries  = 3349  
Mean      0.000± -0.000 
Sigma     0.000± 0.017 

/NDF    2χ  4.88
Probability     0.00
S / B  2.55± 25.58 
N  54.5± 2691.7 
FoM  2590.5

2 P GeV/cΔ fh_v_pp2_mom_mc

Entries  3349

Mean   -0.0002088

RMS    0.03443

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
0

100

200

300

400

500

fh_v_pp2_mom_mc

Entries  3349

Mean   -0.0002088

RMS    0.03443

Entries  = 3349  
Mean      0.000± 0.000 
Sigma     0.000± 0.017 

/NDF    2χ  5.57
Probability     0.00
S / B  3.66± 32.78 
N  54.1± 2714.0 
FoM  2633.6

2 P GeV/cΔ

fh_v_pm1_mom_mc

Entries  3349

Mean   -0.0007479

RMS    0.03417

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
0

100

200

300

400

500

600
fh_v_pm1_mom_mc

Entries  3349

Mean   -0.0007479

RMS    0.03417

Entries  = 3349  
Mean      0.000± -0.000 
Sigma     0.000± 0.017 

/NDF    2χ  5.97
Probability     0.00
S / B  3.62± 32.48 
N  54.1± 2705.6 
FoM  2624.8

2 P GeV/cΔ fh_v_pm2_mom_mc

Entries  3349

Mean   0.0001501

RMS    0.03275

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
0

100

200

300

400

500

fh_v_pm2_mom_mc

Entries  3349

Mean   0.0001501

RMS    0.03275

Entries  = 3349  
Mean      0.000± -0.000 
Sigma     0.000± 0.017 

/NDF    2χ  5.78
Probability     0.00
S / B  4.18± 36.10 
N  54.6± 2774.0 
FoM  2699.3

2 P GeV/cΔ

 

 

 resolutions are showing here with 90% of data sample  
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K

K

STT mode : theta resolution
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 

 

 resolutions are showing here with 90% of data sample  
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TPC STT
global efficiency.  2. 5 % 3.8 %
D vertex resolution X,Y(m) 60 (m) 60 (m)
D vertex resolution Z (m) 120 (m) 110 (m)
D mass resolution 12 (MeV/c) 20 (MeV/c)
(3770) vertex resolution X,Y (mm) ~ 0.6 (mm) ~ 0.6 (mm)
(3770) vertex resolution Z (mm) ~ 2.2 (mm) ~ 2.2 (mm) 
(3770) mass resolution ~ 80 (MeV/c) ~ 100 (MeV/c)
K p momentum resolution 17 (Mev/c) 24 (MeV/c)
K  theta resolution 0.090 (deg) 0.088 (deg)
 p momentum resolution 11 (MeV/c) 17 (MeV/c
  theta resolution 0.107 (deg) 0.107 (deg)

Comparison of  (3770) benchmark channel with TPC and STT   

0.1 deg = 1.75 (mrad)


