GLAST CERN 2006 Beamtest

Update on Hadronic Cascades
Johan Bregeon (INFN-Pisa)

Beamtest Analysis - April 18", 2007

|

Hadronic Physics — p.1/9



Physics Lists

GLAST Custom, ask Franz (LHEP-BERT)
LC: ILC Physics List by Dennis Wright.
LHEP: Low and High Energy Parameterised

LHEP_BIC: LHEP with Binary Cascade

LHEP_ BERT: LHEP with Bertini Cascade

QGSP: Quark gluon-string with precompound
QGSP_BIC: QGSP with Binary Cascade
QGSP_BERT: QGSP with Bertini Cascade

QGSC: Quark gluon-string with CHIPS
QGSC_LEAD: QGSC with leading particle

#® QGSC not implemented yet in BeamtestRelease
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runs 0°

-

Pions | PS 5GeV | Odegree | [823-824-826-827-828-830] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | PS 6GeV | Odegree [1423] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | PS | 10GeV | Odegree [1419] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | SPS | 20GeV | Odegree [2237] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Pions | SPS | 20GeV | Odegree [2298, 2304] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Protons | SPS | 100GeV | Odegree [2363] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Protons | SPS | 150GeV | Odegree [1755/1756-1757/1758] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]

# Many MC to be run.

#» We also have many runs at different angles.

# In the following plots | have used only GLAST physics

list.
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runs 0°

-

Pions | PS | 5GeV | Odegree | [823-824-826-827-828-830] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | PS 6GeV | Odegree [1423] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | PS | 10GeV | Odegree [1419] [LHEP, LHEP-BERT, LHEP-BIC]
Protons | SPS | 20GeV | Odegree [2237] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Pions | SPS | 20GeV | Odegree [2298, 2304] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Protons | SPS | 100GeV | Odegree [2363] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]
Protons | SPS | 150GeV | Odegree [1755/1756-1757/1758] [LHEP, QGSP, QGSP_BERT, QGSP_BIC, QGSC, QGSC_LEAD]

#» Many MC to be run.

#» We also have many runs at different angles.

# In the following plots | have used only GLAST physics

list.

® Data in black and MC In red
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Pions 5GeV: 0823
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Pions 5GeV: 0823
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[ DataTkrTotalHts |
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[ DataTkriNuntits |

Pions 5GeV: 0823
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Pions 5GeV: 0823
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Protons 6GeV: 1423
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Protons 6GeV: 1423
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Protons 6GeV: 1423
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Protons 6GeV: 1423
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Dat aCal EneSum

Protons 10GeV: 1419
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Protons 10GeV: 1419
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Protons 10GeV: 1419
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Protons 10GeV: 1419
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Protons 10GeV: 1419
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Protons 20GeV: 2237
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Protons 20GeV: 2237
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Protons 20GeV: 2237
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Protons 20GeV: 2237

|_DataTkr iNuntits | MeTkr INurH ts |_Dat aTkr 1Rts METKr 1RTS
Entries 53460 Entries 53460
5 Mean 26.6 - Mean 0. 0297
- RVG 4.609 25000k RVE 0. 03416
50000 Dat aTkr INumHi t s Dat aTkr 1Rns
B Entries 96892 Entries 96892
[ Mean 34.56 Mean 0. 02658
- RVB 4.155 20000p1 RVB 0.03241
40000~
B 15000fH
30000f—
20000 :_ 10000fH
10000~ 5000
0'..L._L Lol e b b b b L 0'... il A 1 A 1 -
0 10 20 30 40 50 60 70 80 90 100 0 0.02 0.04 0. 06 0.08 0.1 O. 12 O 14 0 16 O 18 0.2
Hts Hts
| DataTkr1Kal ThetaMs | METkr 1Kal Thet aMs | DataTkr1Kal Ene | METkr 1Kal Ene
Entries 53460 Entries 53460
- Mean  0.003091 u Mean 1242
- RVG 0.004712 L f RVE 398. 5
25000~ Pat aTkr 1Kal Thet aMy 14000 Dat aTkr 1Kal Ene
o Entries 96892 N Entries 96892
C. | Mean  0.003207 - Mean 1257
20000 RVB 0. 002051 12000 - RVB 444.9
¥ 10000
15000f— C
[ 8000~
10000{— 6000~
— 4000F-
5000f— -
[ L] 2000~
X —] |
o) P B ] ] ] ] Lo 1 ok ol ptetl o L b b b Ly

0 0.00. OOZD 0060 0080.010.01. 014') 0160 0180. 02 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
MS Ener gy

Hadronic Physics — p.7/9



Protons 20GeV: 2237
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Protons 100GeV: 2363

Dat aCal EneSum McCal EneSum

Entries

1308

6649

6461

Dat aCal EneSum

Entries

4140

7927

8380

Mean
RVB
10°
Mean
RVE
102 =
10k
l —

0 10000 20000 30000 40000 50000

Energy Sum (MeV)

Di f f Cal EneSum i  f Cal EneSu

Entries

Mean

400 oe

0

7292

7570

300

200§

100f-

-100

-200

x10°

0 10 20 30 40 50 60 70 80 90 100

I Dat aCal NunHi t McCal NurHi t I Dat a(ja|MpNJm MeCal M pNum
Eriries 1308 Eniries 1308
Mean 46.3 Mean 0
180 RVE 22.02 1600— RVB 0
Dat acal Nunti t Ipat aCal M phum
160 [ Entries 4140 1400 [ Entries 4140
Mean 52.17 Mean 1.806
RVE 27.64 RVE 1.191
140 | | 1200
120
"" 1000
100
800
80 | |
600
60F I
400
40 ——
20 200
F) L [P N PV PRV FRPY PR PRI PP ) PR I N PRI SR P
0 10 20 30 40 50 60 70 80 90 100 0 1 2 3 4 5 6 7 8
Logs Hi t Nb of M ps
I Di ff Cal NunmHi t i ff Cal NunHi t I Di f f Cal M pNum i £ Cal M phu
Entries ) Entries o
150 Mean 49.23 Mean 0.9026
RVE 25.16 RVB 1.234
1000
100
(0] &
50
1000
0
2000
-50
3000
-100 ——
bbb b b b b b b 4000 b b b b b b

0 10 20 30 40 50 60 70 80 90 100

0 1 2 3 4 5 6 7 8

Hadronic Physics — p.8/9



Protons 100GeV: 2363
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Protons 100GeV: 2363
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Protons 100GeV: 2363
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Protons 100GeV: 2363
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o o

conclusions and 1ssues

-

BeamSpot tuning is a key point as always
Implement trigger in SPS would help

many MC with different configurations to be run: 100k
events

Looks quite good now under 20GeV, more work to be
done at higher energy

what when data will have been reprocessed !?

|
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