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Introduction

“Hit”, look at detector response from different
source particles to get hit rate

“Occupancy”, assume certain threshold cut on hit
information to get event rate

We look at each detector channels (no GEM or
MRPC yet)

We assume each particle entering a detector is
independent, so no time window for integration
yet

Simulation data of
“SIDIS_He3 JLAB VERSION _1.3/pass7” is used



Some sources as example

* Look at only source from pi0O, eDIS from target



SIDIS_He3, gas (e DIS)
N p.e.>1 for occupancy
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SIDIS_He3, gas (e DIS)
N p.e. >0 for occupancy
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hit,LGC (rear view),Np_e. rate(k

7 hit_Igc_2D
Entries 289595
Mean x 1.323
Mean y 0.9152
RMS x 0.6452
BMS y 0.7563
Integral 57.74
Skewness x 2.366
Skewness y 2414

0

0

0

57

0

0

0

0

1 15 2 25 3
PMT¢

occupancy,LGC (rear view),event rate(kHz)

15 2 25

PMT

occ_lge_ 2D

Entries 289595
Mean x 1.261
Mean y 0.984
RMS x 0.7255
BMS y 0.7678
Integral 10.14
Skewness x 1.952
Skewness y 2.257

0 0 1]

0 10 a

0 0 1]

1




N, .. rate(kHz)

event rate(kHz)

SIDIS He3, gas (pi0)
N p.e.>1 for occupancy
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N, .. rate(kHz)

event rate(kHz)
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SIDIS He3, gas (pi0)
N p.e.> 0 for occupancy
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SIDIS He3, gas (e DIS)

Occupancy cut, preshower>0.4MeV, shower>6MeV

hit,EC FA preshower hit,EC FA shower hit,EC LA preshower hit,EC LA shower
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SIDIS He3, gas (pi0)

Occupancy cut, preshower>0.4MeV, shower>6MeV

hit,EC FA preshower hit,EC FA shower hit,EC LA preshower hit,EC LA shower
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All source

e all source from target and windows
— BeamOnTarget, BeamOnTargetEM by Geant4
— eDIS, pions and proton from target by HallD
— pions and proton from windows by Wiser

e Occupancy threshold cut (low)
— LGC>0 Nofp.e.
— HGC>0 Nofp.e.
— SPD_FA >0.1MeV (1/5 of trigger cut 0.5MeV)
— SPD_LA>0.3MeV (1/5 of trigger cut 1.5MeV)
— EC preshower > 0.4MeV
— ECshower > 6MeV

e Occupancy threshold cut (high)
— LGC>1 Nofp.e.
— HGC>1 Nofp.e.
— SPD_FA >0.25MeV (1/2 of trigger cut 0.5MeV)
— SPD_LA>0.75MeV (1/2 of trigger cut 1.5MeV)
— EC preshower > 0.8MeV
— ECshower > 12MeV



LGC and HGC

Occupancy cut (low), LGC>0 N of p.e. HGC>0 N of p.e.

hit, LGC = BeamOnTarget 6625.976135 hitsHGC

— BeamOnTarget 5123.707657
10* e BeamOnTargetEM 2464.062500

N, . rate(kHz)

alinceHallD target 994.246803

N, . rate(kHz)

10t e BeamOnTargetEM 4641.562347

allnoeHallD target 256.216635

piOHallD target 750.158585 108 piOHallD target 123.009989
pimHallD target 43.611245 — pimHallD target 44.594624
pipHallD target 51.034124 pipHallD target 56.162878
pHallD target 4.324901 10° pHallD target 1.032070

eDIS target 162.656893
pi0Wiser win up 537.692623
pimWiser win up 57.749958
pipWiser win up 51.695050
pWiser win up 11.832447
eDISwinup 34.358416
pi0Wiser win down 1126.531082
pimWiser win down 60.300359
pipWiser win down 54.225381

eDIS target 51.242662
pi0Wiser winup 118.616214
pimWiser win up 26.556195
pipWiser win up 28.556715
pWiser win up 2.971896

eDIS winup 58.006687
pi0Wiser win down 165.819572
pimWiser win down 30.786170
pipWiser win down 29.147760

pWiser win down 9.040545 10°? pWiser win down 2.609152
eDIS win down 8.266497 eDIS win down 5.526638
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BeamOnTargetEM 1332.187500
alinceHallD target 389.638792
piOHallD target 293.424816
pimHallD target 18.106188
pipHallD target 21.211639
pHallD target 1.969923

eDIS target 30.406707
pi0Wiser win up 281.569561
pimWiser win up 24.238121
pipWiser win up 21.857945
pWiser win up 4.825853
eDISwinup 18.616739
pi0Wiser win down 560.844601
pimWiser win down 25.271088
pipWiser win down 23.388642
pWiser win down 3.779347
eDIS win down 2.676418
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BeamOnTargetEM 1459.687500
allnoeHallD target 40.763696
piOHallD target 18.362095
pimHallD target 7.488438
pipHallD target 9.409155
pHallD target 0.185735

eDIS target 14.756703
piOWiser win up 26.339694
pimWiser win up 5.009412
pipWiser win up 5.413134
pWiser win up 0.570705
eDISwinup 17.428486
pi0Wiser win down 30.040076
pimWiser win down 5.407056
pipWiser win down 5.341732
pWiser win down 0.512917
eDIS win down 1.135851
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N, . rate(kHz)

event rate(kHz)}

107!

1072

3
10’0

LGC and HGC

Occupancy cut (high), LGC>1 N of p.e. HGC>1 N of p.e.

— BeamOnTarget 6625.976135
e BeamOnTargetEM 2464.062500

alinceHallD target 994.246803

piOHallD target 750.158585
pimHallD target 43.611245
pipHallD target 51.034124
pHallD target 4.324901

eDIS target 162.656893
pi0Wiser win up 537.692623
pimWiser win up 57.749958
pipWiser win up 51.695050
pWiser win up 11.832447
eDISwinup 34.358416
pi0Wiser win down 1126.531082
pimWiser win down 60.300359
pipWiser win down 54.225381
pWiser win down 9.040545
eDIS win down 8.266497

T T T S T T T N S [T T A SO
1 2 3 4 5 6

occupancy,LG

7 8 9
PMT

BeamOnTarget 1064.498817
BeamOnTargetEM 463.750000
alinceHallD target 188.108400
piOHallD target 142.519030
pimHallD target 8.174542
pipHallD target 9.566437
pHallD target 0.834297

eDIS target 20.381709
pi0Wiser win up 116.840061
pimWiser win up 10.946625
pipWiser win up 9.808795
pWiser win up 2.184530
eDISwinup 6.589540
pi0Wiser win down 240.156839
pimWiser win down 11.006043
pipWiser win down 8.902510
pWiser win down 1.666559
eDIS win down 1.457169
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event rate(kHz)

hit, HGC

BeamOnTarget 5123.707657
BeamOnTargetEM 4641.562347
allnoeHallD target 256.216635
piOHallD target 123.009989
pimHallD target 44.594624
pipHallD target 56.162878
pHallD target 1.032070

eDIS target 51.242662
pi0Wiser winup 118.616214
pimWiser win up 26.556195
pipWiser win up 28.556715
pWiser win up 2.971896

eDIS winup 58.006687
pi0Wiser win down 165.819572
pimWiser win down 30.786170
pipWiser win down 29.147760
pWiser win down 2.609152
eDIS win down 5.526638
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BeamOnTarget 1010.385361
BeamOnTargetEM 943.437500
allnoeHallD target 31.751467
piOHallD target 14.124917
pimHallD target 5.938464
pipHallD target 7.464712
pHallD target 0.124653

eDIS target 10.068557
piOWiser win up  19.185711
pimWiser win up 3.693072
pipWiser win up  4.060966
pWiser win up 0.385953
eDISwinup 11.434986
pi0Wiser win down 22.528966
pimWiser win down 3.971879
pipWiser win down 4.105592
pWiser win down 0.359379
eDIS win down 0.817608

16
PMT




Edep rate (MeV/kHz)

event rate (kHz)

SPD

Occupancy cut (low), FA> 0.1 MeV, LA > 0.3 MeV

hit,SPD FA

BeamOnTarget 1148981.921265
BeamOnTargetEM 1006288.702393
alinceHallD target 54564.950882
piOHallD target 6050.897202
pimHallD target 12964.663490
pipHallD target 16712.194447
pHallD target 8524.097076

eDIS target 7258.600379
pi0Wiser win up 9790.606550
pimWiser win up 12553.780447
pipWiser win up 12820.724203
pWiser win up 7316.980974
eDISwinup 12490.280973
pi0Wiser win down 8901.985998
pimWiser win down 15959.952553
pipWiser win down 15917.098156
pWiser win down 7543.766234
eDIS win down 599.550584
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pipHallD target 11165.544670
pHallD target 4862.329853

10t eDIS target 8322.265839
pi0Wiser win up 10203.707886

1 pimWiser win up 8743.817724

pipWiser win up 8620.936666
pWiser win up 45298.609711
eDISwinup 14549.552767
pi0Wiser win down 9202.106303
pimWiser win down 11083.893574
pipWiser win down 10788.003454
pWiser win down 4768.148084
eDIS win down 562.985079
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Edep rate (MeV/kHz)

event rate (kHz)
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BeamOnTarget 4272246.050781
BeamOnTargetEM 3436280.707031
allnoeHallD target 377976.071289
piOHallD target 16995.171936
pimHallD target 67520.231689
pipHallD target 86389.640991
pHallD target 151448.406006

eDIS target 20517.918304
pi0Wiser win up 31883.231382
pimWiser win up 93743.753052
pipWiser win up  91035.019287
pWiser win up 28872.062653

eDIS winup 36381.208191
pi0Wiser win down 31161.638611
pimWiser win down 141238.195312
pipWiser win down 138566.556641
pWiser win down 27964.298401
eDIS win down  759.910023

50 60
module

occupancy,SPD
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BeamOnTarget 2658873.640625
BeamOnTargetEM 2426625.000000
allnoeHallD target 66334.023560
piOHallD target 9424.812744
pimHallD target 14322.612915
pipHallD target 17802.955414
pHallD target 12184.512161

eDIS target 14092.493668

- pi0Wiser win up 18234.782480

pimWiser win up 20641.881683
pipWiser win up  19486.099945
pWiser win up 5620.112823
eDISwinup 24982.641357
pi0Wiser win down 16839.027100
pimWiser win down 28327.889832
pipWiser win down 26821.820496
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Edep rate (MeV/kHz)

SPD

Occupancy cut (high), FA > 0.25 MeV, LA >0.75 MeV

hit,SPD FA

hlt:SPD LA — BeamOnTarget 4272246.050781

10° e BeamOnTargetEM 3436280.707031
e @lIN0EHaIID target 377976.071289
——— piOHallD target 16995.171936
pimHallD target 67520.231689
e pipHallD target 86389.640991
pHallD target 8524.097076 - pHallD target 151448.406006
eDIS target 7258.600379 eDIS target 20517.918304
pi0Wiser win up 9790.606550 = T —————————————————————] T pi0Wiser win up 31883.231382
pimWiser win up 12553.780447 y - ™ o pimWiser win up 93743.753052
pipWiser win up 12820.724203 pipWiser win up  91035.019287
pWiser win up 7316.980974 pWiser win up 28872.062653
eDISwinup 12490.280973 eDIS winup 36381.208191

BeamOnTarget 1148981.921265
BeamOnTargetEM 1006288.702393
alinceHallD target 54564.950882
piOHallD target 6050.897202
pimHallD target 12964.663490
pipHallD target 16712.194447
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pipHallD target 9803.529663
pHallD target 4470.680899
eDIS target 6498.813746
pi0Wiser win up 8211.886581
pimWiser win up 7315.583227
pipWiser win up 7312.421953
pWiser win up 3861.266257
eDISwinup 11272.585026
pi0Wiser win down 7506.347972
pimWiser win down 9505.926748
pipWiser win down 8326.334013
pWiser win down 4110.367721
eDIS win down 449.826314

200 220 240
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pipHallD target 13943.430206
pHallD target 11024.367340
eDIS target 7616.499748

pi0Wiser win down 8901.985998 10 pi0Wiser win down 31161.638611
pimWiser win down 15959.952553 pimWiser win down 141238.195312
pipWiser win down 15917.098156 10 pipWiser win down 138566.556641
pWiser win down 7543.766234 pWiser win down 27964.298401
eDIS win down 599.550584 eDIS win down  759.910023
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piOHallD target 5029.976963 o piOHallD target 5317.711098
pimHallD target 7655.060997 g 10° pimHallD target 11090.081284
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- pi0Wiser winup 10327.126465

pimWiser winup 15775.653229
pipWiser win up  15109.811035
pWiser win up 4316.551346
eDISwinup 13362.221588
pi0Wiser win down 9393.815918
pimWiser win down 22619.223939
pipWiser win down 21681.340393
pWiser win down 4008.855652
eDIS win down 239.021235
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Occupancy Result: LGC and HGC

e The table shows
e For LGC: sum of 9 channels
e For HGC: sum of 16 channels

BeamOnT | BeamOnT | Pi0
argeteEM

LGC(>0) 2370 1332 293 281 560 30 19 3
LGC (>1) 1064 464 143 117 240 20 7 2
HGC (>0) 1510 1460 18 26 30 15 17 1
HGC (>1) 1010 943 14 19 23 10 12 1

For LGC, EM and hadron contribute half and half
For HGC, EM is dominating



Occupancy Result: SPD

* The table shows
e For SPD_FA: sum of 240 channels
* For SPD_LA: sum of 60 channels

m BeamOnTarget BeamOnTargetEM

SPD_FA (>0.1) 1.35e6 1.23e6
SPD_FA (>0.25) 1.01e6 0.92e6
SPD_LA (>0.3) 2.67e6 2.43e6
SPD_LA (>0.75) 1.38e6 1.24e6

For SPD, EM is dominating



Occupancy Result: EC

* The table shows
* For EC_FA: sum of ~1300 channels
* For EC_LA: sum of ~500 channels

m BeamOnTarget BeamOnTargetEM

EC_preshower FA (>0.4) 1.79e6 1.62e6
EC_preshower FA (>0.8) 1.27e6 1.16e6
EC_shower_FA (>6) 5.16e5 4.11e5
EC_shower FA (>12) 1.39e5 0.72e5
EC_preshower LA (>0.4) 1.25e6 1.11e6
EC_preshower LA (>0.8) 0.81e6 0.71e6
EC_shower_ LA (>6) 2.41e5 1.24e5
EC_shower_ LA (>12) 0.91e5 0.11e5

For shower, EM and hadron contribute half and half
For preshower, EM is dominating



Result Summary A

e All values from “BeamOnTarget”

Max Max Average Average Number

Occ(kHz/c | Occ(kHz/c | Occ(kHz/c | Occ(kHz/c | of channel

hannel) hannel) hannel) hannel)

low cut high cut low cut high cut
LGC 411 190 263 118 270 71e3 32e3
HGC 120 83 94 63 480 45e3 30e3
SPD_FA 8.6e3 6.3e3 5.6e3 4.2e3 240 1.35e6 1.01e6
SPD_LA 45.6e3 23e3 44.5e3 23e3 60 2.67e6 1.38e6
EC _presho 4373 3312 1380 980 ~1300 1.79e6 1.27e6
wer_FA
EC showe 3153 920 400 110 ~1300 5.16e5 1.39e5
r_FA
EC _presho 6644 4533 2500 1620 ~500 1.25e6 0.81e6
wer_LA
EC _showe 3415 825 482 182 ~500 2.41e5 0.91e5
r_LA

Total 4650 7.9e6 4.6e6



GEM 1

GEM 2

GEM 3

GEM 4

GEM 5

GEM 6

MRPC

Total

Max
Occ(kHz/c

hannel)

Result Summary B

All values from “BeamOnTarget”

Average
Occ(kHz/c
hannel)
low cut

893

Number
of channel

906*30

1020*30

1166*30

1404*30

1040*30

1280*30

33*50*2

207780

Total
Occ(kHz)

2.95e6

SIDIS *He GEM occupancies

Plane

Total strip number (u+v) per sector

Raw Occupancy (%)

= B T

906
1020
1166
1404
1040
1280

2.37
7.98
3.40
2.24
2.03
1.52




Other thoughts

e So far all hit rates and particles rate are based
on detector response from individual
particles.

 Some detector like SPD and EC have high rate.
There are many particles entering them within
their integration time windows. If we consider
this, the hit rate, occupancy cut value,
occupancy rate could be different



