Status of TPOL MC studies
R. Ciesielski (DESY)

TPOL MC tuning and systematic checks

* based on new horizontal and vertical table scans taken shortly before HERA shutdown
* high precision data spanning the wide X and Y range on the calorimeter surface

* include the geometry update after visual inspection of the calorimeter
* aluminium front plane thiner by 10% (1.1->1.0 cm)
e additional space between SCIN & absorber plates

* no changes for energy simulation but significant improvement for position reconstruction
* generally MC gives the lower/higher values of n for higher/lower beam y position at cal



Status of TPOL MC studies

Checks done:

* influence of the calorimeter displacement (rotations along Z,Y, X axis) on n simulation
negligible

* influence of Geant simulation parameters on n simulation
lower values of energy cut-off parameters (CUTGAM,CUTELE,DCUT) move
n distributions towards higher values (and worsen it around 0, not desired)

* the change of the presampler depth — negligible

* the change of the presampler distance from the cal — negligible

* the change of the DENSIMET density — negligible

* the cal table calibration with silicon detector (Sl)
improve slightely the n simulation at high y (table position *= 1.02)
the angle between the cal and Sl in XY plane measured to be ~4 deg.
(additional factor for the table calibration)

Under study:

* the beam and gamma-e vertex simulation under study
controlled by the beam spot at the Sl surface,
3 parameters used for the simulation (Twiss parameters, emittance), but can be reduced to 1
(for any values of «, B there is one value of emittance which give the same n distribution at CAL
the influence of the width of the laser beam — negligible

will improve the n simulation around y=0 (pol. measurement) and hopefully finish the work soon



Backup



Changes to GEANT geometry after visual inspection of calorimeter

Aluminium front plate: 1.1 -> 1.0 cm (10% less)
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Additional space between SCIN & absorber plates:
SCIN plate of 2.62 mm -> SCIN plate of 2.62 mm inside spacers of 3 mm
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Rotations around Z axis?

+5 deg.



Rotations around Z axis?

2.00

1.05

0.60

0.30

= T TTT T

035

0.10

‘-‘IIIIIIIII|IIII|IIII|IIII

0.00

0.00

-0.10

-0.30

-0.60

-1.05

-2.00

1 1 1
0 0.5

nominal
+5 deg.

-




Rotations around X axis?
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Rotations around X axis?
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Rotations around Y axis?
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Rotations around Y axis?
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GEANT parameters (CUTGAM, CUTELE, DCUTE)
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GEANT parameters (CUTGAM, CUTELE, DCUTE)
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GEANT parameters (CUTGAM, CUTELE, DCUTE)
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GEANT parameters (CUTGAM, CUTELE, DCUTE)
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GEANT parameters (CUTGAM, CUTELE, DCUTE)
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GEANT parameters (EPSIL)
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SCIN plate alignement from control cards (rotations+offsets January 2001)
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SCIN plate alignement from control cards (rotations+offsets August 2001)
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SCIN plate alignement from control cards (rotations+offsets August 2001)
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SCIN plate shifts: odds - 0.01cm down, even — 0.01cm up

2.00 1.05 0.60 0.30

| | |

05 1] 0.5 o 0.5

- 0.10 0.00 0.00 -0.10

|

-0.30 - -0.60 ~ -1.05 -2.00

L | 1 | |

0 0.5 1 1} 0.5 1 1] 05 0.5
MC nominal - no shifts (gap=0.01cm)

with shifts




Presampler depth
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Presampler position wrt.

silicon front
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DENSIMET17 density

:17 2> 16 g/cm3
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DENSIMET17 density: 17 - 18 g/cm3
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CAL motor calibration with Sl

Y_CalTable (mm)

1000




CAL motor calibration with Sl
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CAL motor calibration with Sl
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CAL motor calibration with Sl
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Beam position on the CAL surface y_beam -

y_beam®1.02
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Beam position on the CAL surface y beam » y beam*1.02
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Vertex simulation: Compton angular distribution with/without e-beam effects
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Vertex simulation without e-beam effects
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X table scan and Sl position wrt. CAL  (for table calibration)



Use X table scan data taken by Vahagn on 24 June 2007 (a week before HERA shutdown)
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Check the angle between the cal and the silicon? (additional contribution to table calibration?)
1) the cal  wrt. the beam

-> measure from the n distributions at y=0 and different x
2) the silicon wrt. the beam

-> measure from fit to 2dim beam profile on the silicon surface



0.025 cm I 0.020 cm [ 0.015 cm

++
- + - -
Intermezzo: s ' o . i
++ bt ! + ++ﬂ+ &4
l | = |
1 1 -1 0 1 1 0 1 1 0 1
0.000 cm | -0.005 cm

MC scan for different values of y_table at x_table=0
-> y_table shifted by 0.01 cm for this X table scan



= 3 deg.|

=0
o= -1
o= -2

3.00
1 41 1 1 1 -1 1
-2.00 B 0.00
-1
-2.00 B 0.00
1
B 0.00
1 41 1 -1 1 -1 1
>
X_table (cm) -

+

1) the cal wrt. the beam

X_beam on the cal surface (cm) :

y_table=0.01 cm (not centered)
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the cal -0.5 deg. wrt. the beam
(the beam +0.5 deg. wrt. the cal)
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(following Blanka's online simon fits)

2) the silicon wrt. the beam



) °
E o - .
&
. =
Results of the 2-dim fit o L .
_ [ ]
20 ®
T 0 s
x_table (mm)
—0.5
:
= ;
§.75 - . .
-
1k ]
125 ¢
1.3 " 5 0 :lz
x_table (mm)
a 05 ¢
0.4 — %
e I ’
02 ¢
0.1 — E
R

the silicon rotated wrt. the beam by -4 deg.

x_table (mm)

w15
b -

12 |

o (deg)

w O

1 2 1
x_table (mm)

14 |

13 |

11 |

x_table (mm)

i

x_table (mm)



18 Mar 2008



E g 22.0 E o 20.0 E m-l'” 180| £ "-I"’ 160| | _| 145
A% Q JLE3LE Q SJLEIAS 1] 318328 Q JAR30E Q 325
E o Bo| | Lo us| 105t | 05| L | 85
348 a FLE3AS a L8348 1] 328328 a 3A832S a 325
E cm— 3 o 3 o F o 2 —
C | 1.5 r | 6.5 r | 6.0 r | L) L | 4.5
A8 a FAE3LS a FAS3AS 1] 3A8328 a i8S a 28
E . 35| E . 30 F | 28| E | 25| L | 2.2
A8 a FAE3LS a FAS3AS 1] 3A8328 a i8S a 28
- - - —— R L — - amm—
E 10| E 00| E 00| [ 00| L 00F F F F F
E PR T I W N W1 E RN T I T T S 1 E IR T N TR S T 1 | S T N TR T (N TR S N1 IR TR T N T R T R L - -
328 i 325328 i FAE328 ] 328325 i 328325 i E E E E
= am— a L = i = - - L
E 00| | 00| | oo | F oo| | -1.0
E IR T T TR N E PR N T T T E PR [ T R T E P T I T T ' P T S R T
328 a 315328 a FAS3AS a L8328 1] 3248328 a RS
E | 22| F L 2s E | 28 E L0 b L3S
328 a FLE3A8 a FARRAS a FA832S 1] 3A8328 a 2.
E_ — E_ i E_ A E_ o E -
Y vs X silicon at different y table (Cm) g 45| b 55| 60| b 65| L 75
— E IR T T TR N E PR N T T T E PR [ T R T E P T I T T ' P T S R T
318 a F1E3AR a IARRAR a FARZ2E n JARZAE a s
X_table=0 cm P o P — P -— - L —
E . 85| E . 95| F . -los E S| o130
328 Q L5348 Q JARZAR Q JAR32E 1] 318328 Q s
E 45| F 160 [ 180 [ 200 b 220
E [ | 1 1 E I L | [ 1 E L 1 L 1 E 11 | L I 1 T | L 1
328 a 315328 a FAS3AS a L8328 1] 3248328 a RS




Results of the 2-dim fit

the silicon rotated wrt.
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Results of the 2-dim fit

the silicon rotated wrt.
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the beam simulation and the beam spot at Sl



8 runs at x_table=y table=0 -> look at beam spot at Sl
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Beam spot at Sl vs beam parameters

0) Y: x=1.45,
X: x=-0.41,

1) Y: = 1.45,
X: x=-0.41,

2) Y:x=1.39,
X: x=-0.10,

3) Y: x=0.68,
X: x=-0.04,

4) Y: x= 0.68,
X: x=-0.04,

B=5621 cm, e=3.6E-7 cm*rad
=848 cm, e=5.4E-6 cm”rad

B=5621 cm, €=5.6E-7 cm*rad
=848 cm, e=4.7E-6 cm’rad

B=4674 cm, e=4.3E-7 cm*rad
f=922 cm, ¢=6.3E-6 cm*rad

p=4340 cm, e=1.2E-7 cm*rad
B=1480 cm, e=4.0E-6 cm*rad

B=4340 cm, €=5.8E-7 cm*rad
B=1480 cm, €=9.9E-6 cm*rad
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1 0
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1 0

1) = 1.45, B=5621 cm, e=5.6E-7 cm*rad
2) o= 1.39, B=4674 cm, e=4.3E-7 cm*rad
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2 0.10 0.00 0.00 . -0.10

-0.30 - -0.60 - 105 - 22,00

2) x=1.39, B=4674 cm, e=4.3E-7 cm*rad
4) x= 0.68, B=4340 cm, e=5.8E-7 cm*rad
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2.00 1.05 0.60

1 L 1 1
0.5 0 -

: 0.10 0.00 0.00 s 20.10

-0.30 - -0.60 - 105 - 22,00

1 1 1 1 1
0 0.5 1 0

o laser =1.0 mm
o laser = 0.1 mm influence from laser beam size negligible in Y plane



