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Outline:
« New Beam Halo (BH) sample
* Alignment with BH only
* Alignment with Minimum Bias (MB) only
 Combination of BH & MB



New Beam Halo sample

e Produced with CMSSW 229 by Gaelle
- ~3 millions events
« Recently transferred at CERN (CAF)

« Some distributions:
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Initial geometry and parameters

« Alignment is done of High level structures:
‘TIDRIngsLayers13,110001",
‘TrackerTECDiskLayers11,cc000c',
‘TrackerTECDiskLayers24,110001',
‘TrackerTECDiskLayers55,cc000c',
‘TrackerTECDiskLayers69,110001"

« Start from ideal geometry + custom misalignent

- TIDRIings & TECDisks as in 10pbScenario
 TIDRings: 185 um (u,v), 850urad (y)
« TECDisks: 70 um (u,v), 30 urad (y)

- no misalignment applied on smaller structures, and on the barrel
sub-detectors
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Alignment with beam halo

Finally based on 229 beam halo Monte Carlo!

— Try first to reproduce 20X results: ~80k events (was ~60Kk)
Track collection: ALCARECOTkAIBeamHalo

 Track selection:

- ptMin = 0. / pMin = 10. (was pMin = 0.)

- etaMin = -8. / etaMax = +8. (was -999./+999.)
- nHItMIin = 6 / NHItMIn2D = 2

- chi2znMax = 100. (was 50.)

Nb. of selected tracks: ~13k (was ~31k)
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Alignment with BH: TEC results
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Alignment with BH: TID results

 |nitial and remaining
misaliaonment:

end0Clone

Entries 18

n
wanludugl

Mean -10.76
RMS  25.72

(1
0
FEWEL RS R

0 F
@ 5[ [— remaining misal.
3 F
E
5 [ |- - - misaligned
£ 4
3l
2 n
L "
S
oo T
I T
P A YT
-800 -400 -300 -200 -100

of=

100 200 300 400 500

Au [pm]

end5Clone

Entries 18

—— remaining misal.

- - - misaligned

N
)

#parameters

) B L O

s

15

-
oEEO

s

0.5]

:
'
'
.
.
.
.
'
'

\

]
4yl

Mean 2212
RMS 6145

'
'
sl g

[RETE FER TN P
-EOO -400 -300 -200 -100

21/07/2009

0 100 200 300 400 500

Ay [prad]

e Correlation of remaining
and initial misalianment:

Av: TID end1Clone Au: TID vs0Clone
L_] Entries 18 [_] Entries 18
o F Mean -10.41 S00p Mean x -10.76
& 5F | — remaining misal. || RMS  48.12 s F Mean y -36.26
eI BO0F- RMSx 25.72
S I |- - misaligned E E o RMSy 1858
S L ¢ 200 o
® Af > F
r <00k
L E o
4 100F- = @ &=
i oF o o
i E = =
2= 7 B -100? 2 om 2
: 1l 200f- o
L . ! = [m}
e T RN R R ~300F
I (Y | R -400f E
| noy [ | A | A i F
Lot bt Mol Dol JR Sty o] Z I DU IO IO B DU PN PO OO
-QOO -400 -300 -200 -100 O 100 200 300 400 500 -9)0 -80 -60 -40 -20 0 20 40 60 80 100

Residual
misalignment:

<AU> = 26 um
<AvV> =48 um
<Ay> = 61 prad

Av [um]

Au [um](end)

=
o
<]

-100

-200]

-300]

O
-40!

O

A I T AT I

T3] S I U B
-900

-80 -60 -40 -20 0 20 40 60 80 10f

A. Parenti

Ay [prad](end)

0

vs5Clone

Entries 18
2500 Mean x -21.87
E Meany -148.8
@00 o RMSx 50.69
= RMSy 309.2
S0
>
<00 O

Av: TID I vsiClone
Entries 18
500 Mean x -2.883
a E Mean y0.8898
A00F RMSx 37.85
T F O RMSy 174.4
300
> F =
00f- o
100F ala o
E O
o
E o o o
-100F- o
-200F =
E o
-300F
-400F o
sopb e e e b Lo b by L iy
-930 -80 60 -40 -20 0 20 40 60 80 100

Av [um](end)



Alignment with Minimum Bias

Based on 22X Monte Carlo

- expected similar rate as Beam Halo... using 320k events (was
175Kk)

Track collection: ALCARECOTKkAIMInBIas
Track selection:

- ptMin=1.5
- etaMin = -10. / etaMax = +10.
- nHitMIin = 8 /[ nHitMIn2D = 2

- chi2znMax = 100. (was 50.)
Nb. of selected tracks: ~325k (25x beam halo tracks)
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Alignment with MB: TEC results
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Alignment with MB: TID results
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Alignment with BH+MB: TEC results
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Alignment with BH+MB: TID results
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Comparison of the results

<Au> TID |<Av> TID |[<Ay> TID |<y> TID |<Au> TEC |<Av> TEC |<Ay> TEC
Starting 185 185 850 - 70 70 30|
BH only 26 48 61 2 15 3.5 6.6
MB only 19 21 80 -31 19 21 80|
BH+MB 17 40 a4 -17 13 4 6
<Au> TID |<Av> TID |<Ay> TID |<y> TID |[<Au> TEC |<Av> TEC |<Ay> TEC
Starting 185 185 850 - 70 70 30
BH only 59 20 107 67 2 11 10
MB only 12 13 141 148 10 11 17
BH+MB 7 2 13| - 2 10 4

« Similar results for TEC (dominated by BH)
e Somehow worse results for TID
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Conclusions

« Finally a big sample is available of beam halo MC events
(~3 millions) in CMSSW 229.

 Minimum bias and beam halo MC events have been used
for tracker end-cap alignment (mixed according to the
expected rate).

e As in the studies with 20X samples, beam halo events
Improve a alignment of end-caps with respect to minimum
bias only.

* The study has been done on high-level structures only, now
| will try with lower-level structures.
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