GLAST CERN 2006 Beamtest

Standard Mips in the Tracker

Johan Bregeon (INFN-Pisa)

Paris Beamtest meeting, November 14th 2006

|

Standard Mips in the Tracker — p.1/10



Dataand MC

o N

Data

#® Cosmic rays . 3300000645 (Pisa) reprocessed with
good ToT calibration

#® 6GeV proton beam : 700001423 reprocessed with good
ToT calibration

MC
# surface_muons with BTR_v4r0909p11
» MC-184 for protons

o |
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Standard Cuts
-

what Leon told me

x TkrNumTracks==1
abs(Tkr1ZDir)>0.9
TkrlKalEne>500
CalCsIRLn>4
TkrlFirstLayer==17
TkrlLastLayer==0
abs(CalMIPRatio-1)<0.2

X X X X X X

o |
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Cosmic

Data - MC

® Excellent

agreement

o for all planes

uons : 330000645 (1)

Tkr ThinH ts |

dataTkrThinHi ts

dat aTkrTotal Hi ts
1400 Entries 6482
[ Mean 35.57
1200 RVS 3. 055
L mcTkr Total Hits
1000 Entries 2423
[ Mean 35.7
soof- RVB 2.903
600
400
200
0 » 1 L 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
dat aTkr Thi ckHi ts
Entries 6482
4000
: Mean 7.927
2500 RVE 1.508
F ncTkr ThickHits
3000 Entries 2423
: Mean 7.929
2500 RVE 1.396
2000
1500
1000 -
500 j
0, E 1 1 1 1
0 5 10 15 20 25 30

Entries 6482
2200F Mean 23. 49
2000 RVB 2. 427
1800F- mCTkr ThinH ts
- Entries 2423
1600 Mean 23.52
1400F RV 2.325
1200
1000
800~
600
400F
200
E N PR RPN
% 10 20 30 20 50 )
TkrBlankH ts | dat aTkr Bl ankHi t s
2 Entries 6482
5000 Mean 4,157
- u RVB 0.9514
4000 ncTkrBl ankHi ts
N Entries 2423
C Mean 4.246
3000~ RVS 0. 9653
2000
1000
oL l-_ILIII
0 5 10 15 20 25 30

Standard Mips in the Tracker — p.4/10



Cosmic Muons : 330000645 (1)

dat aTkr Total Hits [ TkrThinH ts | dataTkrThinHits
Entries 6482 Entries 6482
. Mean 35.57 [ Mean 23. 49
10 RVB 3. 055 1L RVB 2.427
C ncTkrTotal Hits E ncTkrThinH ts
[ Entries 2423 N Entries 2423
Mean 35.7 5 Mean 23.52
0% RVE 2.903 102 RMVE 2.325
10 10
# Excellent
E, 1 1 1 1 1 1 1 E P PR PR
ag re e m e nt 0 10 20 30 40 50 60 70 80 90 100 0 40 50 60
dataTkr ThickHits] [ TkrBlankHits | dat aTkr Bl ankHi t s
- Entries 6482 - Entries 6482
2 Mean 7.927 3 Mean 4.157
& 10r all planes : e isos ; RS 0.9514
108 ncTkr Thi ckHits 10k ncTkr Bl ankHi t's
3 Entries 2423 Entries 2423
F Mean 7.929 i Mean 4.246
.. i RVE 1,396 - RVG 0. 9653
107 10°
- : E
magnitude . .
1 1
|_| 1 1 |_| 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
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Cosmic Muons : 330000645 (2)

Data - MC

# \ery good

agreementon ToT

too

# for all quantities

dat aTkr 1ToTFi r st [ Tkr1ToTAve | dat aTkr 1ToTAve
Entries 6482 - Entries 6482
: Mean 1.273 - Mean 1.266
500/ RVS 0.6152 1000 RVE 9. 1.218
: ncTkr 1ToTFi r st N = tm:_Tkr 1T0TA\/2<‘e123
! - i ntries
400 Entries 2423 800 Vean 13
- Mean 1.305 - :
[ RVS 0. 6891 : RVB 0.1258
300 600k
200~ 200~
100 200
0: AP T P B ']5L||||||||
0 6 7 8 9 10 % 1T 2 3 4 5 6 7 8 9 10
dat aTkr 1ToTTr Ave [ TkriToTAsym | dat aTkr 17ToTAsym
1400 Entries 6482 180F Entries 6482
[ Mean 1.22 C Mean -0.004416
1200 RVS 0.1058 160 RVB 0.1956
N mcTkr 1ToTTr Ave 120F- mCTKr ITOTASym
1000 Entries 2423 C Entries 2423
N 1 Mean 1.24 120 Mean 0. 007092
- RVB 0.1042 C RVE 0.1978
800f~ 100f-
600 8of-
L 60
400 3
F 40~
200:— 20f-
L J 1 1 1 1 1 0: | ol o o
% 1T 2 6 7 8 9 10 “1 -0.8-0.6-0.4-0.2 -0 0.2 0.4 0.6 0.8
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6GeV/c Protons: 700001423 (1)

dat aTkr Total Hits [ TkrThinH ts | dataTkrThinHits
- Entries 14703 10000 Entries 14703
7000 Mean 37.69 E _ Mean 24.84
2 RVB 2.776 9000E RVB 1.903
6000;‘ ncTkr Total Hits 8000~ 1 ncTkr ThinHits
3 Entries 10588 7000E- Entries 10588
5000 Mean 36.32 3 Mean 24.12
F RVE 3.524 6000F- RVB 2. 666
4000 5000
Data - MC
2000 8000 3
. F 2000F-
® some events In I 1000
G:....I....I,.-l"'ﬂ-.l..r 1 | IFEFITITN IPRTATES APATATATS AP ATAr A E 1 L h PRRTIRTINN TR T SRS NS S T
0 10 20 30 40 50 60 70 80 90 100 % 10 20 30 20 50 60
g El'pS dataTkr ThickHits| [TkrBlankHts | dat aTkr Bl ankHi t s
12000 — Entries 14703 14000 Entries 14703
i Mean 8.52 C — Mean 4. 329
.. but Ver OOd 10000 H RVB 1.29 12000 M RV 0.9798
y g - ncTkr Thi ckHits N ncTkr Bl ankHits
) Entries 10588 10000~ Entries 10588
8000~ Mean 8.038 N Mean 4.162
agreement anyway " AR T s o
6000f— i
I N 6000
4000 C
. - 4000~
2000~ :IZE:‘ 2000
- ol 1 I 1 1 F |:|=|=__| 1 1 1
% 5 10 15 20 25 30 % 5 10 15 20 25 30

Standard Mips in the Tracker — p.6/10



6GeV/c Protons: 700001423 (1)

dat aTkr Total Hits [ TkrThinH ts | dataTkrThinHits
_ Entries 14703 Entries 14703
E Mean 37.69 10 Mean 24.84
X RVG 2.776 3 RVB 1.903
103 ncTkr Total Hits i ncTkrThinHi ts
Data - M < Entries 10588 10°F Entries 10588
. Mean 36. 32 3 Mean 24.12
i RVB 3.524 5 RVB 2.666
10? 3 100
some events in

gaps

0 10 20 30 40 50

-. but Ve ry g OOd dat aTkr Thi ckHi t s [ TkrBlankHits | dat aTkr Bl ankHi t s

60

Entries 14703 — sgt ries 14703
a8 . n . 329
ag reel I Ie nt anyway il ’;e/:/gn f. 5’5 RVE ofl97gs
5 ncTKr Thi ckHi ts ncTkrBl ankHits
I 100 Entries 10588 Entries 10588
. E Mean 8.038 Mean 4.162
RVB 1.411 RVB 0. 7651
10%
#® unexpected tails .}
though AL .
E 1 1 1 1 1 1 1
0 5 10 15 20 25 30 20 25 30
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6GeV/c Protons: 700001423 (2)

Data - MC

#® TkrlToTFirst and
TkrlToTAsym is
very good

#® Others show unex-
pected talls

dat aTkr 1ToTFi r st [TkriToTAve ] dat aTkr 1ToTAve
1800 Entries 14703 3000 Entries 14703
x Mean 1.379 s Mean 1.391
1600 : C
. RVS 0. 9082 2500F RVS 0. 3902
1400 —T C nmcTkr 1ToTAve
3 meTkr 1ToTFi r st - Entries 10588
1200F- Entries 10588 2000 Mean 1. 256
x l\ Mean 1.26 - RVB 0.1168
1000 RVB 0. 6524 E |
3 1500~
800f- C
600f- 1000
400F [
s 500
200 C
C NPTE T Y Y » 1 1 1
% R S ST RO 7 8 9 10
dat aTkr 1ToTTr Ave] [ TkriToTAsym dat aTkr 1ToTAsym
3500 Entries 14703 500 Entries 14703
L Mean 1.325 450 3 Mean 0.02627
3000 RV 0. 3739 3 RVE 0. 2257
C T 400 :_ .
- ncTKr 1ToTTr Ave 3 E”fT_kr 1T°TA15032;‘8
— . 350 ntries
: Entries 10588 3 Mean 0. 002468
2000 Mean 1.197 300F- RV 0.1887
s RVS 0. 09532 250f-
1500~ 2oo§—
1000 150F-
: 100f-
500f- F
o 50
0: 1 1 1 o E 1 1 1
o 1 2 7 8 9 10 9T -0.8-0.6-0.4-0.2 0.2 0.4 0.6 0.8
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preliminary conclusions

o N

— Good agreement using standard mip cut on Merit
— Need to understand where the trick is !

o |
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preliminary conclusions

o N

— Good agreement using standard mip cut on Merit
— Need to understand where the trick is !

What is different ?
#® Working on the MeritTuple, not on the BTtuple.

# Cuts are more restrictive (but | was selecting mips too).

o ToT is calibrated but that has no impact on number of
Hits.

o |

Standard Mips in the Tracker — p.8/10



-

What are really these variables ?

mor e conclusions

# it looks like these hits are actually clusters

—

—

—

—

—

TkrTotalHits : Deprecated. Use TkrSurplusHCIinside instead

TkrSurplusHitsinside : Number of clusters inside an energy- and
angle-dependent cone centered on the reconstructed axis of the best track and
starting at the head of track 1. Only hits in layers with at least one x and one y
cluster in the tower are counted.

TkrThinHits : Number of clusters in the above cone in the thin-converter layers.
TkrThickHits : Number of clusters in the above cone in the thick-converter layers.

TkrBlankHits : Number of clusters in the above cone in the no-converter layers.

o clusters in the first track ? If so...

= we already saw that parameters for the first track are well reproduced and this is

consistent with the svac analysis.

.

|
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My cutsvs L eons cuts

My Cuts

X

X

X

TkrNumTracks==1
Abs(dataVixZDir)>0.95

1Hit per plane for Tkr Top Layer
1Hit per plane for Tkr Bottom Layer
TkrTotalHits[3]>=36 hits
CalNumHit[tower]==8

Aiime >= 1ms

Leon’s Cuts

X

TkrNumTracks==1
abs(Tkr1ZDir)>0.9
TkrlFirstLayer==17
TkrllLastLayer==0
TkrlKalEne>500
CalCsIRLn>4
abs(CalMIPRatio-1)<0.2

|
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