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Introduction

e Prepare analysis tools to estimate the response of the SLABs to EM showers
- Comparison with «standard» EM profiles

—  Comparison with simulations (TBD)

e |ook for unexpected effects
- Mis-calibration

- Saturation effects from electronics, sensors, ...

e Have a preliminary tool for coming BT

— Use of python analysis framework (numpy, scipy on root data)

e All results are very preliminary



Data used

e |ocated in:

TB2017-06/DESY/ConvertedData/pass3/Tungsten/conf{1,2,3}/grid20/
Complete calibrated data to single mips by Adrian.
e Tungsten configurations:

* W-configuration 1: 0.6,1.2,1.8,2.4,3.6,4.8 and 6.6 X
* W-configuration 2: 1.2,1.8,2.4,3.6,4.8,6.6 and 8.4 X
* W-configuration 3: 1.8,2.4,3.6,4.8,6.6,8.4 and 10.2 Xj

GeV _build.root



Global Selection
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Selection

beam profile

Fit gaussian means and covariances as a function
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Selection

Hit maps for the sum of all showers (conf2, 1GeV):
— At the moment: cut on [20, 70] in hit_{x,y}, but need to automate this

Hit maps
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BCID reconstruction

Corrected BCID Corrected BCID bis:
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BCID Reconstruction

e 1 event =BCID£1 (to account for over-the-clock-boundary events)

e what is the effect of bad reconstruction ?

- if corrected BCID wrong:

* split events = worst case = Energy / 2 in 2 events (separated by 4096)
— low tails in resolution or thrown-out events

— if using uncorrected BCID (= true BCID%4096):

* include %2 the noise in the events

— small correction
e |deally, either
— tag BCID crossing (force trigger @ BCID=4095 ?)
- have spill length <4096x%1/f ~0.8ms



Average energy per layer
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Fitting average energy
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dEfdt

Fitting the sum of energy deposition (5.8 GeV)
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Config 1
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Config 2
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Config 3
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Follow-up

Profile fitting started...
e Calibration of layers beyond mips

e Handling of missing cells at # depth and different thicknesses
e = 3D shower reconstruction ?

- Fit: d®E/dX dxdy (%, x, y) * Ax(cell) x Ax (cell) x Ax(cell)

* Code is ready

* include all distribution with long profile x } (2 Gaussians) + tilt.

- Started: Fit of Physics Prototype shower shapes

* Tricky: handling of noise distributions in tails.
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Backup
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Z and X0 for configurations

Relation between z and x0 for confl
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dEfdt

Shower average fit confl 3GeV
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dEfdt
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Fit results conf1 -1,2,3// 4,5, 5.8 GeV

(EO normalization to be fixed)

E0O = 2.253e+04+0.004179
a=5471+1212e-07

b= 1+1.776e
=.1.297+1.074e-07
chi2/ndof =

EO = 1e+05%6.176e+04
a=4473%4351 '
b=0.7767%0.7388
d=-0447+141

chi2/ndof = 1.422e#13(4.265e+13/3)

69e+13(4.106e+13/3) chi2/ndof = 2.88#¢+13(8.666e+13/3)

g ED = 2.493e+04+0.004803
a=3.875+9 834e-08
b=0.6577+6.52e-08

d =0.08466+3.377e-07
chi2/ndof = 3,735e+

EO0 = 1e+05%1.714e-06
a= 46*844e-09

b=0825+1.067e-08
d=-0.7595+530 8

1.12e+11/3)

s ED = 1.404e+04+0.000678
a=4418+9 683e-08
b=0732+7.181e-08
d =-0.1594+] 285e-07
chi2/ndof = 4,381e+

EQ0 = 1e+05+80.37

a= 451%1.38%-10
b=0.737+1581e-11
d=-05121%274e-1
chi2/ndof = 9.775e

1.314e+11/3)
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Fit results conf2 -1,2,3// 4,5, 5.8 GeV

(EO normalization to be fixed)

E0 = 1e+05%1 491e-06
a=4723+7.223e
b=07264+82
d=-1,003%5.
chi2/ndof =

67e+13{1.07e+14/3

E0 = 1e+05%48.36 . E0 = le+05+102 3 | E0 = 2442+ nan .
a= 494+2 648e-11 a=4459+1218e-10 a=5254+ nan
b=10.7241%2.65 b=0.6747+6.007e- b =07779% nan
=-1,026+9.72 d=-0,5384£9.05 d =-0.4946% nan
chi2/ndof = 1.3§5e+14(4.065e+14/3)" chi2/ndof = 2.132e+13(6. 394e+13;3] chi2/ndof = 1.915e410(5.746e+10/3)
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Fit results conf3-1,2,3// 4,5, 5.8 GeV

(EO normalization to be fixed)

932e-09
+1.818e-09
1+2.336e-08

7345+4. 039 >
-1.381+3.317e-
i2/ndof = 5.976e+12(

93e+13/3)

E0 = 1e+0513 5
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