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Topics:
Beamspot Corrections
eFocus on the FCAL

By Marcel Vreeswijk (Nikhef/UvA)

Thanks:

Email-info by Pieter Krieger

Other talk on this subject:

Dag Gillberg in LaR meeting of 15 feb.



What is the problem

MET_TOPO

Default

20% effect

Phi EtMiss

MC 900GeV (mc09_105001, Pythia minbias)

' ?
data 142193, reprocessed Is it the beamspot.

- Apply vertex correction

2



Vertex correction

Mean -0.1878 Mean 09751
RIS 0.3671 RMS 0.409

4 : — =
Prim. Vertex x (mm) Prim. Vertex y (mm)

<x,y,z>data=-0.2, 1.0, -8mm Primary Vertex Corrected

<Xx,y,z>MC = 1.5, 2.5, -7mm ‘m:a

1. Correct TopoCluster Position for
Beamspot position

2. Recalculate MET_Topo 2>

Still ~10% effect

Phi EtMiss (Vertex Corrected)
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xyaaehist
Entries 1291724

30
X (mm)
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Next plots: 1Dim. profile in X and Y of this 2Dim. histo.




Vertex Corrections can be tricky In
FCAL |

Energy deposit

Rin=90mm
Rout=450mm

Gedankenexperiment:

 Let’s focus on a nice symmetric energy splash around the
Beampipe hole in FCAL.

* Next step: displace the (true) vertex upward and correct for that



Vertex Corrections can be tricky In

() venex elspieneel Uy After vertex correction

Obviously, after a vertex displacement correction, the situation remains
assymetrical: What is lost, remains lost.

Solution: cut out the energy inside a fiducial circle (wrt corrected
coordinates) that envelopes lost deposits.

= i used R_vtx>105mm (larger values give similar results)




DATA — phi Etmiss- FCAL shifts

Vitx correction + xx FCAL shift + R=105mm cut Vix correction + xx FCAL shift + R=105mm cut 357
| WrgEn -w.04476
1250

FCAL 1mm shifted

| msan LYEVITRN

FCAL Omm shifted |
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e b I
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atan2(tucor_py30,tucor_px30)

mp
| wrcan -J.006929

FCAL 2mm shifted = 2

1150

1250

Vitx correction + xx FCAL shift + R=105mm cut 01573  Vix correction + xx FCAL shift + R=105mm cut ﬁ
131
1.81

FCAL 3mm shifted
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Phi EtMIss evolution

Data FCAL 2mm shifted

s Data
—MC

Phi ExMiiss Phi EtMiss (Vertex Corrected - R=105mm)

Default: +-20% effect Corrected: +-3% effect

Conclusion: the data becomes flat in phi_etmiss, after:
1. -Vertex Correction

2. -FCAL fiducial cut (R>105mm)

3. -FCAL shifted 2mm



DATA - METX,y

tu px {abs(tu_ px)<10000 && tu ex=3000 && tu_ey>3000 Mean 18.66 tu abs(tu <10000 && tu ex>3000 && tu_ey=3000 Mean  -183.8
ltu_px {abs(tu_px) Y H Mear 566 ltu_py {abs(tu_py) y | Mear 538

7000F 7000

6000F-

C .
6000E . ¢ Data default ;
so00f N 5000
=1 . ;

40005 4000F
3000F 3000
2000F 2000F

1000F 1000F

ok . ok

fucor_px30 {abs{tucor_px30)<10000 &8 tucor_ex30>3000 &8 tucor_ey30>3000 Mean 14.8 fucor_py30 {abs(tucor_py30)<10000 & tucor_ex30>3000 && tucor_ey30>3000 }] Mean 1.142
RIS 1435 RIS 1442

7000F

Data corrected 6000§ Data corrected
5000F
4000
3000
2000

1000F

. E— ok :
tucor_px30 tucor_py30

DATA corrected = Vtx correction + 2mm FCAL shift + R=105mm cut

—> Correction reduces METY offset from -183MeV to 1MeV
(Note: an offset of METy=-183 MeV leads to default phi modulation)




SUmET evolution

* Data Corrected

—— Data default

sumEtMiss

Data Corrected= Vtx correction + 2mm FCAL shift + R=105mm cut
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DATA FCAL projections <x>=X (E_i.x /X Ej

Data Corrected= Vix correction + 2mm FCAL shift + R=105mm cut
- Not understood (by me): many structures ~5 mm.

xyaaehist_cor_pfy xyaaehist_col

Entries 369546 Entries 369546
tean -0.8065> C Mean 02111
Meany 0.2111 C ean y -0.B065
RMS 1344 . C RMS 133.7
RMSy 133.7 Z C RMSy 1344

Yy (mm)

xyccehist_cor_pfy i

Entries 382273 E tries 3822?3
tdean -1.027 C hean -1.167
Meany -1.167 C Meany -1.027
RM3S 1345 N C RMS 133.4
RMSy 1334 z E RMSy 1345
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MC FCAL projections <x>=X (E_i.x )/X E_j

MC Corrected= Vix correction + R=105mm cut
- Not understood (by me): <x,y>~ 1mm.

hist_cor_pfy
E tries 603438
tdean -1.047
Meany 1.34
RMS 134.1
RSy 133.5

fid ot ++H++ iy Hu

| T
HH + i | g U ﬁﬂﬂ * g
J[ +H+++ +H+ﬂ++ﬂ Y W\m _ Jﬁ

! LAk

¥ (mm)

xyccehist_cor_pfy ccehist_cor
Entries 606630 E tries 606630
Mean -0.6953 E Mean  0.1677
Meany 0.1677 C Mean y -0.6953
RIS 134.3 - C RIS 1338
RSy 1338 E RSy 1343

' + : |
th -
g il '} = ﬁm ot +H+ *+++H++Hﬂ Hk
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Also see the work presented by Dag Gillberg et al. in Lar meeting -
Confirms FCAL behavior by position measurements. The data also suggests that the MC
behaves too ‘smooth’

Conclusions

 Phi modulation appears consistent with a
—~CAL shift of dy=-2mm.

e Position measurement by FCAL shows
structures ~5mm (there Is not much
documentation on position measurement
In testbeam — difficult to place this into
context.).
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Back up
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xyaaehisi
Entries 2086106
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Vertex in Data & MC

Mean -0.1878 Mean 09751
R4S  0.3671] RIS 0.409

.}
Prim. Vertexx{mm) Prim. Vertex y (mm)

Mean -7.893|
RMS 4122

<x,y,z>data=-0.2, 1, -8)
<X,y,z>2MC=1.5, 2.5, -7

Note: data Z vertex close to nominal
for this run (142193)

0
Prim. Vertexz (mm)
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