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Runs

#® 6GeV protons : data run 700001423 T
® MC run 156 LHEP hadronic model

#® MC Custom run 1423 : LHEP - better beam spot

# MC run 181 Bertini hadronic model

#® Center of Tower 3 : [561, 13, 0] at O degree
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Which events ?

lonizing Only particles

# First and Last TKR layer have
only 1 hit per plane : no
hadronic interaction in the TKR

® TkrTotalHits > 36 . avoid gaps

#® 8 logs hit in the CAL and
CalEnergyRaw < 150MeV : no
backsplash

-

Typical event
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Basic Tracker Variables

Data show

o
o

more Hits

more
Tracks

more
Clusters

more ToT
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Delta Event Time
-

All MIPS DeltaTime>1ms DeltaTime>3ms

Dat aTkr Total Hits Dat aTkr Total Hits | [_DataTkrTotaltits | [pgt aTkr Total Hits
F = Entries 12331 R Entries 2940 200 M Entries 324
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Dat aCal EneSum | [EacEesin ] Dat aCal EneSum | [__DataCal Enesum | Dat aCal EneSum
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- Mean 77.05 - Mean 79.18 ssf Me
E g E an 83. 28
E RVS 16. 4 = F
- : RVB 15. 09 3 RVE 15 13
: E i i
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# strong impact on CalEnergyRaw, but it's not a problem
for events we want to select : CalEnergyRaw < 150MeV

L # no impact on TkrTotalHits, we’ll use dtime > 1ms J

Tkr Hits for PS proton runs — p.5/22



Beam Spot
-

DATA MC-156 Custom MC T

| cu input Beam Spot |SpotCoordInCU | cU Input Beam Spot | [spotcoordincy [_CU Input Beam Spot || SpotCoordInCU
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®» Custom MC Beam Spot is in better agreement with data.
® Beam divergence is slightly bigger in Monte-Carlo

® Table/Beam angle is [H,V]=[0.5°,0.5°] in data, but is [0.°, 0.°] in MC-156 and [0.5°,0.°]
in Custom MC.

= Custom MC Beam Spot is not too bad...but that makes no differences
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Data-1423 vs Custom M C (1)

Custom MC

»

»

BTR-
v4r0909p11

macro file
MC-156

correct CU
position
correct beam
width

correct beam
divergence

Noise
Occupancy =
5.e — 6

no big differ-
ences
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Data-1423 vs Custom M C (2)

Hits per Layer
o

See the cut
LO-L17

$ All layers

identical

more hits in
data

same effect on
all layers

10°

10

Dat aTkr Numst 11 ps_14

0

Hﬁw Losaal
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10°

Strips

Tkr Hits for PS proton runs — p.8/22



Data-1423 vs Custom M C (3)
B -

. Dat aTkr INunHi t s Dat aTkr 1Rns
Dat aTkr INunHi t s Entries 2940 D_at aTkr 1Rms Entries 2940
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First Track
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Data-1423 vs Custom MC (4)
o -

. Dat aTkr 2Nunti t s Dat aTkr 2Rs

Da.t aTkr 2NU TTHI t S [l Entries 464 | 220 Dat aTkr 2RITB | Entri eas : 464
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Data-1423 vs Custom M C (5)
f meritTuple T

| Tkr1ToTFirst dat aTkr 1ToTFi r st | Tkr 1ToTAve dat aTkr 1ToTAve
TZ000 Entries 50109 | ‘“zovww 2 Entries 50109
C Mean 1.481 18000 - Mean 1.434
TkrlTOT 12000: RVS 1.011 160005— J} RVE 0. 4558 |
10000 F
® almost same 000
cuts sooe
40005
®$ sligthly larger sooof
distributions of i e
0 1 2 3 4 5 6 7 3.5 4
$ but means are | TkriToTTrAve | dat aTkr 1ToTTr Ave [ TkriToTAsym | dat aTkr 1ToTAsym
ﬁne 22000 -+ Entri es 50109 4000 Entries 50109
20000 - Mean 1. 365 35005 Mean 0. 04708
18000 f- RVE 0. 4543 3 RVE 0. 2491
= Apal‘t from the 16000 - 3000;—
; . 14000 2500
tails good T F ;
agreement 10000 - o
8000 - 1500 -
6000;— 10005_
4000 - g
20002— 5005_
S T R R B N R

(Tails may be due to the CAL cut on MIPS not beeing effective b/c of CAL pedestal drift)
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Conclusionsfor 6GeV protons

Data show more Hits, Tracks, Clusters, ToT T
Cut on Atime has no impact.

Beam spot has no impact.

Increasing noise in MC has no impact.

Same effect in all Layers : probably not a Tkr geometty
(X0) issue in MC

Cut on lonizing only particles : no hadronic model issue.

First and Second Track parameters are reproduced
better : Additional Hits are not associated to First track.

FRED Event Display : no obvious difference with MC,
hits close the main track ?

Quick look to 10GeV protons : same conclusions J
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Electrons 1GeV Tower?2: run 1259

CU Input Beam Spot i SpotCoordIncy CU Input Beam Spot I
Entries 9870

300 = 208.1 0.04
Mean y 10.57 -
RMS x 41.21 03 - -
200 mMs y  35.93

T
v

Vertlcal hnsla gad)
o
=3

Vertical Position (mm)
=
o
E

E g i o fr
5 - N
C - . -
’ a a °F % i
E i E
5 4 -0.01f==
—tom = . 3
3 " -0.02
-200 - 3
r -0.03fF
P | ] ! ! L L E ol i L ! A ] ! o
208 -200 0 200 400 600 B8on 0798‘54 -0.03 -0.02 -0.01 1] 0.01 0,02 0.03 0.04
Horizontal Position (mm) Horizontal Angle (rad)
CU Input Beam Spot SpotCosrd el CU Input Beam Spot SpotAngleincy
I i pot | Entries 7794 l I Entries T
300 = 197.5 _0.04 Moan x 0. 01089
o Mean y  10.42 Mean ¥ & 431e-D8
'E o RMS x 53.09 i 03 RME x 0.010%4
- g 200 - RMS y 55._21 : By 001158
9o Irst Custom {7 poe “
o C F
3 100 - ?
a u = .01 e T
iy ; .
L ﬂ r = "
4 0 ]
M C I g e
= [ - -0.01 ]
—100 -
L -0,02
—200 |- 5
E -0.03 R
- - - "
ey, ] ! 1 1 e | b P 1 L ] ]
300 -200 1] 200 400 &00 800 0 D‘ES,OI -0.03 -0.02 -0.01 o 0.01 0.02 0,03 0.04
Horizontal Position (mm) Horizontal Angle (rad)
| cu Input Beam Spot | Smmmgz | cU Input Beam Spot | SpotAngleInCy
Entries Entries 262
300 = 200.2 0,04 p Moan x 0. 007983
E g Mean y 10_93 § = " . Mean y . 00DLES
-] ¥ RMS x 37.62 Yopafs - s x 0.0084D7
g z00f- RMs y 37.59 - sMs y  p.008278
e C u S - 2 ; 3 02 Fom
. ‘ " l 2 - [02p
3 100 ? E
o L Lol
o - - o
3 oF E L] o
5 TE
B iE 0.0t
-100 B} -
L -0.02
—z200 - . 5
o -0.03F -
gt i ! ! ! I I siogE 2 | (R . L ] i
-200 1] z00 400 600 800 ‘—S,Dl -0.03 -0.0z -0.01 1] 0.01 0.02 0.03 0.04
Horizontal Position (mm) Horizontal Angle (rad)

Tkr Hits for PS proton runs — p.13/22



-

Data-1259 vs Custom M C (1)

CAL

DATA vs MC

Not that bad with
At'L"Ine > lms

Improves with bigger
Atim,e

Pedestal Drift com-
pensates for Calibra-
tion error ?
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Data-1259 vs Custom M C

TKR

9
o

Looks Better

still a shift

| DataTkrTotal Hits |
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Data-1259 vs Custom M C (3)

Hits per Layer

See the cut L17

All layers show
more hits in
data

= same effect on
all layers

Dat aTkr Numst 11 ps_12 DataTkr NumsL 11 ps_16
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Data-1259 vs Custom MC (4)

First Track

= That’s
good !

fairly |
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Data-1259 vs Custom M C (5)

Second Track

= nice agreement
|

Dat aTkr 2NunHi t s

500

400

300

200

100

METKr 2NunmHi t s
Entries 5310
Mean 12. 06
RVS 6. 677
Dat aTkr 2Nunti t s
Entries 3348
Mean 12. 25
RVS 6.917

2
o
F
O_
-
o
N
o

25 30 35 40

|  DataTkr2Rms

| MeTkr 2Rms

Entries 5310

Mean 0. 04343
RVS 0. 03265
Dat aTkr 2Rms
Entries 3348
Mean 0. 04668
RVS 0.03743

bt Tt
8 0.2

Hts
| Dat aTkr 2Kal ThetaMs | [ MeTkr 2Kal Thet als
n Entries 5310
EH Mean 0. 03095
1ooE RVG 0. 04016
1200FH Dat aTkr 2Kal Thet aMs
C Entries 3348
1000F Mean 0. 02904
800 RVS 0. 03473
600
400
200
: 1 —
% 0.2 0.25
Y3

Dat aTkr 2Kal Ene |

160

140

120

100

80

60

40

20

Hts
McTkr 2Kal Ene
Entries 5310
Mean 198. 7
RVB 107. 2
Dat aTkr 2Kal Ene
Entries 3348
Mean 207. 2
RVB 107.6

050 100 150 200 250 300 350 400 450 500

Ener gy

Tkr Hits for PS proton runs — p.18/22



°

General Conclusions

-

Tagged-~ : more hits in average in Data (BARI)

Low energy electrons : more hits but everything else
looks good !

High energy electrons : more hits, more clusters, larger
clusters (Leon)

Protons MIP 6-10GeV : more hits, more tracks, more

clusters, additional hits not associated to main track but
not far away from it though.

|
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| deas ?

-

Possible explanations (see also Leon's talk)

= ¢-rays not well reproduced by MC ?

= Cut for low energy electrons in G4 : 100um
= crosstalk ?

= diffusion near strip edge ?

o |
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Data-1423 vs Custom M C - Addon
fWhere are the hits ? N —‘

Dat aTkr Total Hi t s
®» 15mm from the track ! S Entries 10420

Mean 38. 62

. ) ) 100 b RVB 8. 341

® MC distribution is larger ??? Dat 2Tk Toral F 5
L Entries 66255

10° - Mean 48.72

® arethese A — rays ? RS 10. 89

10?

| Clusters Distance to First Track |
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100~ . M 1 P R R R B I m A I T
- Entri es 377530 20 0 60 80 700 120
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80— RVE 16.1 | | DataCal EneSum | MeCal EneSum
| Entries 10420
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60— Entries 2612644 - RVB 227.3
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B Entries 66255
| RVS 14. 41 v Mean 171 9
407 218. 1
20f 102
0~ - — Lo |
0 10 20 30 40 50 60 70 80 90 100 0 100 200 300 400 500 600 700 800 _ 900 _ 1000

Energy Sum (MeV)

+ Take events with one track and get track entry point
+ calculate the distance to the track for ALL clusters
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Data-1423 vsNEW MC 184 - Addon (2)

Thanks Franz !

$ Cutat10um in
Tkr

9

Cut at 70um In

Cal

Good idea but
no  significant
improvement...
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