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Data sample

Dataset:

- /Cosmics/Commissioning10-StreamTkAlBeamHalo-v9/ALCARECO
Run Range: 133537-135802 (19.04-19.05.2010)
Number of events: 373145

— only runs with > 1000 events have been analyzed
Beam Halo MC.:

- /BeamHalo/Summer09-STARTUP31X V7 StreamTkAIBeamHalo-
v1/ALCARECO

- 100k events have been analyzed
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How do BH events look like?

* Atypical MC event: e ... and a typical event in data:
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How do BH events look like?

... butin data there are also events like these:
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Event + Track selection

« Event election (data only):

- 0<nTrk<3 AND/OR Trigger bit (36 OR 37 OR 38 OR 39)
 Track selection:

- TrackRefitterBHM

- pMin=2.5

- nHitMin=8

— minHitsPerSubDet.inENDCAPplus=1
- minHitsPerSubDet.inENDCAPmMinus=1
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Distributions: selection 1
« Same selection as 10/08/2010

e Sample:
- Commissioning10-StreamTkAIBeamHalo-v9

» Selection:

— only runs with = 1000 evts
- Trg. selection: bit 36 || 37 || 38 || 39

 Selected tracks: 32345

e See backup for more distributions
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Angular distributions

 Black solid line: data
* Red dashed line: MC
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N_hits distributions

e Data:  Monte Carlo:
track nHIEENDCAPTrackMinusaPlus track nHIENDCAP TrackMinusWaPlus
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First hit distributions

Monte Carlo:
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L= B~ r By - =]
BRSBTS
SR8
= ]
= . o ©ooooo oo
@ = o X > = :=npoO0000000 -« = —
'S @ @ v w - cood0d0oooooodfJooo
= @ O = = -sod00O0oooooooocddOOao - T
W== X X| .ogooooooodOoOOooOOOOOs -
=0 000c 0000000000000 00O0 O a s N
-oooooOod00000o0oo00o0O000ooo0oa - i
00 ooddo0oo0d00ocooo00000000co0O00 .
nodoooO0000000o0ooo0d000000O0oooO - -
- 0000000000 000000000000000C0COooOan
ocoooOoO000000o0c o oo0o0dO00000OO0O® 00O = —
oooo000O0000000oO0ooO0O0000O00O0O0O0O0o0 00 .
scoono0000000oO0O0ooood000o0o000000c aQao T
00000000000 ooooeccoodJ0000O00O0OOOOOGO @ = |
cooO00doO0O00cOoooooooo o 0d00c00d00o0OOcoO -
ooood00O00OocooOO0O0Oaon coo00ocO0OO0O0D0OO0O = =
oooOoO00ocoO0O0o0ao cpoOooo[JO0O00O0D0Oo -
spoOO00O0O0ocoOdooOs - coo00cO00000oo0n - 7
coo 00000000000 - -so[O0ocd0O0000Oo0oo _ |
=ooo000000c00O0 0 -so[JO0ocO0000OocOo
-ooooO00000OcOOoOo oooO0O0odO000OO0DOOD A
cO0oO0O00O0000OOO0O o oo oeOoo0o00O0000OocoOOon =
cgoooO0d000oooooOao - oooco0D0opOOdO00O0OO0o0OO o - -
sO00o00JJ00ococ0d0cocooooo0oooO00O0O0cO00 «
cspo0oO000000cocooooeos=0od0o0oce 0000000000 - 1
sdooO0O0d0000r0cooooooooe0d000O0O0C0cOOo i
000000000000 ecocpoooooos 000000000 oOO=
cOood000000000o o oo ooodoO00000oO00 _
OoooO0o0000000CT] [IO00O0O000000oooo =
- 0ooeO00000oO0Q00Ol [O00ooOo - - m
o sOoooodoooon [ 00000000 o o
-oooooOofdoog OO0O00coooo T
s JoOooodd OdOooO0 = - i
oOOO0Oooodl | | [ TMIDooooOo -
- - - OO000o000O000o0O0Ofdo e - -
— = o - _u_u_H__H_H_Hm__H__H_D_HD_H_n_ o -
— = =ooO0O0O00C0o0 o o ]
=11 . . aaaa. Doo=0o=-s
L | _ | | | | _ | | 1 1 _._ | | | _ | | | 1 |
(7] [ —2 _— — _— [ —2
-— = o o =
— - . -
| [wol &
wy o0 o o o
S 2d 5=
=l w0 83
o (e .4
= ]
= (7 B -
m.mnn » > .. ... Demooooo 1
..-Haass DoOoo oo ] -
= @ D == ccmo@OBDooocoooomoo 0@e o -
w == oo cB@cooooo DE@Docoomooao
L] == ooO000O0O0 so0o0000DO0=¢=o028a0 N
...... " 0 s o oo o ooooo@dOOo = = = = = = 1
- = = ooo 000000 c 00000 ooO - " o
o § = 0o 000000 o oo o0 0000 ooo s = = o = —
na - 0 o 0000 oO0O0QgQO0OO0O0O0ocoOO0QgoOoDoas LI
||||| o= 0 OO0 0OO0O 0o 0000 000 o0O0OoOD o9 = &8 8 8 = —
....... nsoooo oo 0000000 oODODOOO0ODOO0@ » = &8 = =
e« spoooooo 000000000000 oo o oo o = = o = T
ne«oooooooo 00000 ] Oooooooooan @ o a
=ne=oooooooOf] TI11 OOoooooooao = o
"0 -sp00000a o[ [JO0 = =0 ICdJo0Doooo o o -1
oo » oo ooooof a u_H__H__H__un_nnunun .....
o o snnooo oo |O O OJOoenoaoaas - N
" - -0 oo0o o] -JO000po e aacaa - - 1
oo s oo ooool]]) . [I00= 08 6o aoa= .
-n-oeeooes000)]o -o0dJ00osecono.aa . A
o .s00000000] = s J[000oooooao s -a
o noooeoopd] [m} = O[] Oooooo =0 o —
o o« 0o0o0oooOoOf] |l OO0 cooos«oa«an
a o= 0o oo oo 0OC000CI0O JJOoooooooo a s 1
..... oe=ooononooo00d000J000 00 =00=0 =2 a = -
0 - s« eopOo0=eo00o00o0 000000 e=0000000 = = o T
o 0o 0 - 0 000 O0DO0O0ODDOD 0o s 0 8 O0OOooOonoD s o o 0 a R
" e -eOoO0ODOO0DO=%"OoO0oQDOo0ODOODODODOOGD s -« = 1@
lllll OO0 oo« o088 00« » 0OO0oOOoOoDooo@p a o = —
[ ] 00 « » 0000 00 o0oOo00opoo =8 a0 =
o - " 0 oo oo s oo - o00oo oo - -] =
a - o0 0o - oo =" ooo@ = = = "8 = = ]
"= o0 o=@ o = o = o a0 o=
m ............. ]
i a
L | _ | | | | | | 1 1 | | | | | | | 1 |
(7] [ —2 —_— — —_— [ —2
- = uw uw =
o -~ L] .‘q
5| [wol A

100

50

-50

-100

100

50

-50

-100

x[cm]

x[cm]

A. Parenti

Alignment meeting - 17/08/2010



First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
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Comments to selection 1

* |n comparison to MC:
— phi distribution looks different
- different regions are populated in the N_hit correlation plot

- the first hit tends to be more in the inner detectors (in terms of
radius), and less in the outer ones (in terms of z)
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Distributions: selection 2

Sample:

- Commissioning10-StreamTkAlIBeamHalo-v9

Selection:

— only runs with = 1000 evts
- O0<nTracks <3
— Trg. selection: bit 36 || 37 || 38 || 39

Selected tracks: 2571

See backup for more distributions
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Angular distributions

 Black solid line: data
* Red dashed line: MC
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N_hits distributions

e Data:  Monte Carlo:
track nHIEENDCAPTrackMinusaPlus track nHIENDCAP TrackMinusWaPlus
M, evocatrack) Entries 2571 N enpcseltr2Ck) Entries 30386
0 450 Meanx 12,59 s 45r Meanx  9.617
E C Meany 12,69 E C Meany 9.228
ey | RMSx  4.207 ¢ 40 RMSx  4.096
Z; C RMSy 4.2 Z; C RMSy 4234
35 35
30 30
250 25
203— 203—:::::'...:'..::.:
. ;+izre0-esedkls Eoooriininiiinn
LR Lt
OF s oz
o i S
B ST
0:I Ll 1 | | I'Illl| IlIlI | | Ll I.I | Ll L] | I | | Ll L | | I | | - 0:I | I'I'|'I:I:'I;I;|EIEI:'I:I:|:IEIEIEI:|:I L1 | Ll 11 | Ll L | | Ll L] | Ll L]
0 5 10 15 20 25 30 35 40 45 0 5 0 15 20 25 30 35 40 45
Nhit, plus Nhit, plus
Alignment meeting - 17/08/2010 A. Parenti 14



First hit distributions

Monte Carlo:

Data
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First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
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Comments to selection 2

 All the distributions are now closer to MC predictions
* The statistics is much reduced!

* How distributions look like without trigger selection?
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Distributions: selection 3

Sample:
- Commissioning10-StreamTkAlIBeamHalo-v9
Selection:

— only runs with = 1000 evts
- 0<nTracks <3

Selected tracks: 5271

See backup for more distributions
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Angular distributions

 Black solid line: data
* Red dashed line: MC
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N_hits distributions

e Data:  Monte Carlo:
track HHIEENDCAPFTrackMinusVsPlus track HHIENDC AP TrackMinusYsPlus
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First hit distributions

Monte Carlo:
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First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
Entries 5271 Entries 30386
Eu4l]l] 5 Meanx 3211 -Eu4l]0 B Meanx  5.836
6 r Meany -7.418 6 r Meany 0.3388
= L RMSx 2446 = L RMSx 2545
=300~ RMSy 7202 =300 RMSy  74.96
200 200
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Comments to selection 3

» The distributions are still similar to selection 2
» The statistics is increased by a factor 2

» Let's analyse the full data sample

Alignment meeting - 17/08/2010 A. Parenti
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Data sample

Datasets:

- /Cosmics/Commissioning10-StreamTkAlBeamHalo-v8/ALCARECO
- /Cosmics/Commissioning10-StreamTkAIBeamHalo-v9/ALCARECO
- /Cosmics/Run2010A-StreamTkAlIBeamHalo-v1/ALCARECO

- /Cosmics/Run2010A-TkAlIBeamHalo-v2/ALCARECO

- /Cosmics/Run2010A-TkAlIBeamHalo-v4/ALCARECO

Run Range: 132514-142189 (01.04.2010-ongoing)
Number of events: 1419568

— only runs with > 1000 events have been analyzed

- 0<nTracks <3
Selected tracks (usual cuts): 27728

Alignment meeting - 17/08/2010 A. Parenti 24



Number of selected tracks

Sample

Commissioning10-StreamTkAlIBeamHalo-v8
Commissioning10-StreamTkAlBeamHalo-v9
Run2010A-StreamTkAlBeamHalo-v1
Run2010A-TkAIBeamHalo-v2
Run2010A-TkAIBeamHalo-v4

TOTAL DATA

Alignment meeting - 17/08/2010 A. Parenti

Events

78464
183830
11174
46995
608489

928952

Tracks

1064
5271
666
810
19917

27728
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Angular distributions

e Black solid line: data
e Red dashed line: MC
Entries 27728 Entries 27728
C Mean 1518 2600 Mean 0.03025
100001 RMS _ 1.519 L RMS 1.788
_ w0~ | |
8000/ =
_ 20— |
6000+ L
00- ||
4000} -
I 10—~ | | i
200011 I D R,
= 600 — L
1 | | Ll | 1 | I | L1 | | [ —— | L1 | | | | | | | |
1 1.5 -3 -2 -1 0 1 2 3
0
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p(track)
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pTrack p (track) ptTrack
Entries 27728 t Entries 27728
Mean 26.06 4500~ Mean 11.92
RMS 26.9 E— RMS 18.58
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N_hits distributions

N.. . (track hHItENDCAPminusTrack N.. track nHItENDCAPplusTrack
hit, ENDCAPmins| ) Entries 27728 hit, ENDCAPpIus( ) Eniies 27778
Mean 9,652 - Mean 8.954
i M RMS 3.705 8000— M RMS 3.975
10000— -
- 7000—
8000— 6000
. 5000 -
6000— C
i 4000—
4000— 3000
i 2000~
2000— -
i 1000—
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0 5 10 15 20 25 30 35 40 N45 0 5 10 15 20 25 30 35 40 N45
hit hit
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N_hits distributions

e Data:  Monte Carlo:
track HHIEENDCAPFTrackMinusVsPlus track HHIENDC AP TrackMinusYsPlus
i, expcae(track) Entries 27728 Mot expcae(track) Entries 30386
g45_ Meanx  8.954 245_ Meanx  9.617
E C Meany 9,652 E C Meany 9.228
< 40 RMSx 3975 < 40 RMSx 4096
Z: C RMSy  3.705 z; C RMSy 4234
35 35
30 30
25 25
0 8 Wi
T EEETETRREL I RRY T R ETE TR ET
B i S
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0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
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First hit distributions
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First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
Entries 27728 Entries 30386
Eu4l]l] 5 Meanx -10.97 -Eu4l]0 B Meanx  5.836
6 r Meany -6.838 6 r Meany 0.3388
= L RMSx 2529 = L RMSx 2545
=300 RMSy 8289|  =300— RMSy 7496
200 200
e i wEE i
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Conclusions

* Events in the data sets look mostly like hadronic or gamma
background.

o After event selection:

- clean track sample, but small statistics;

— only a small fraction of events are selected also by the trigger (to be
checked);

— still some differences between data and MC, but now the
distribution are described much better.



To do

Check fraction of tracks rejected by the refitter

Check bit trigger distribution (Backward-Foward asymmetry in
some data sets)

Check distribution of nTracks (and possibly soften the cut)

Check a(p)/p for selected tracks

Refine track selection (# missing hits, (nHitPlus-nHitMinus),
increase pMin cut)



Backup Slides



Number of selected tracks

Sample

Events (*) Tracks

Commissioning10-Stream TkAIBeamHalo-v9:

all runs

1) runs w/ =2 1000 evts, Trg. selection

2) runs w/ =2 1000 evts, Trg. sel., 0<nTrk<3
3) runs w/ =2 1000 evts, 0<nTrk<3

Monte Carlo

(*) before trigger selection

Alignment meeting - 17/08/2010 A. Parenti

373145
365788
183830
183830
100000

32345
2571
5271

30386
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Distributions: selection 1

e Sample:
- Commissioning10-StreamTkAlIBeamHalo-v9
» Selection:

— only runs with = 1000 evts
— Trg. selection: bit 36 || 37 || 38 || 39

Alignment meeting - 17/08/2010 A. Parenti
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Angular distributions

 Black solid line: data
* Red dashed line: MC
Entries 32345 Entries 32345
. Mean . 1637 - Mean -0.007722
B000%- RMS | 1509 ] RMS 1439
' 2250
5000 i
¥ 2200~ L
40001+ i |
B 150~
3000:‘ i A
uf N0 i
20001 - | ;_,—
B 050
1000 i |
- | | | | | 20007 | | | |
0 Ll 1 = | | | | | | | |
0 05 1 15 2 25 3 2 1 0 3
0
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Momenta distributions

p(track)

14000

12000

10000

8000

6000

4000

2000

Alignment meeting - 17/08/2010

pTrack p (track) ptTrack
Entries 32345 t Entries 32345
Mean 14.08 B Mean 2.3
RMS 17 m— RMS 5.281
5000~
4000~
3000~
2000 |....
1000 |
RRTIN FORT |. 0_| I Muu 'T'|"‘|"|"|'T'1'1-+-|--|--|--+-r--|. Ll J--M-J i 1 [ l-I--I-.L L
100 120 10 20 30 40 5 60 70 80 90 100
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N_hits distributions

Nhil, ENDCAPminuslt3CK)

nHItENDCAPminusTrack

Entries 40930
F Mean  10.94
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5000
4000
3000
2000
10000 [
0_'||||||||||III|||Ii]||||||II|IIII|IIII|IIII
IR R
hit

Alignment meeting - 17/08/2010
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N_hits distributions

e Data: * Monte Carlo:
track nHIENDCAPTrackMinusVsPlus track nHIENDCAPTrackMinusVsPlus
M, evocaetrack) Entries 32345 N enpcseltr2Ck) Entries 30386
0 450 Meanx 1055 s 45r Meanx  9.617
E C Meany  11.36 E C Meany 9.228
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First hit distributions

Monte Carlo:
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First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
Entries 32345 Entries 30386
-Eu4l]I]_ Meanx -0.3513 -Eu4l]0_ Meanx  5.836
6 r Meany -0.8627 6 r Meany 0.3388
= L RMSx 2085 = L RMSx 2545
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200 200
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Distributions: selection 2

e Sample:
- Commissioning10-StreamTkAlIBeamHalo-v9
» Selection:

— only runs with = 1000 evts
- O0<nTracks <3
— Trg. selection: bit 36 || 37 || 38 || 39
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Angular distributions

 Black solid line: data
* Red dashed line: MC
B(track) thetaTrack 0(track) ohiTrack
Entries 2571 Entries 2571
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Momenta distributions
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N_hits distributions
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N_hits distributions

e Data:  Monte Carlo:
track nHIEENDCAPTrackMinusaPlus track nHIENDCAP TrackMinusWaPlus
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First hit distributions

Monte Carlo:

Data
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First hit distributions

e Data: e Monte Carlo:
rz(1 st hit) rz1TrackFull rz(1 st hit) rz1TrackFull
Entries 2571 Entries 30386
Eu4l]l] 5 Meanx  3.364 -Eu4l]0 B Meanx  5.836
6 r Meany -5.279 6 r Meany 0.3388
= L RMSx 2361 = L RMSx 2545
=300 RMSy  60.55 =300 RMSy 7496
200 200
100 100E50: : 5 580d
Flo = = O] O e O
:EE'D 0o . et Gl :Eag"::;;:.. EHE
0 - 0
[m=l] oQd O . A= o .
—..|:|.n|:| 5] O - MoQO-= o o =Ooao
Ba: -5 SR i
100 - -=ef 100B0e- = + o OO0
200 200
_aoul: | | 1 | | | | 1 | | | | | | | | | | | | 1 | | | | | | | _aoul: | | 1 | | | | 1 | | | | 1 | | | | | | | | | | | | 1 | |
-200 100 0 100 200 -200 100 0 100 200
z[cm] z[cm]

Alignment meeting - 17/08/2010 A. Parenti 49



Distributions: selection 3

e Sample:
- Commissioning10-StreamTkAlIBeamHalo-v9
» Selection:

— only runs with = 1000 evts
- 0<nTracks <3
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Angular distributions

 Black solid line: data
* Red dashed line: MC
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Momenta distributions
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N_hits distributions

Nhil, ENDCAPminuslt3CK)
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N_hits distributions

e Data:  Monte Carlo:
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First hit distributions

Monte Carlo:
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First hit distributions

e Data: e Monte Carlo:
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