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Mainz SMD HBU performance in 2015 test beam

Outline:

Gain measurements in July test beam for Mainz SMD HBU

« Motivation & steps used
* Results and comparison

MIP response analysis using July Muon data for Mainz SMD HBU
* Analysis steps used
* First preliminary results
« Comparison and first selections

Ongoing studies of energy distribution and shower shape

Conclusion
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SMD HBU - Gain measurements in July test beam

ADC Spectrum Chip 233, Channel 23, V#calib 3900mV

Motivation :::é Peaks found with ROOT:
= Search(spectrum,5,"",0.15)
Not all gain measurements look as nice as this one, where: o | ll jl
« The light intensity is small enough 120 1 Fyl }l
- Peaks are well separated — E \ }I J AR *HM
« Enough peaks are found with the script (red triangle) N h | i "
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ADC Spectrum Chip 233, Channel 5, V#calib 3900mV
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- ! M pm ] Many of them look like this one, where:
i ik | mm « The light intensity is higher
oF il | M « Peaks are not well separated
- IM W\ « Some peaks are not found with the script(!), which
o J leads to issues when using the standard gain script
. w” o th starirs gain s
200 ‘\ Mv MJ J ADC Spectrum Chip 235, Channel 35, V#calib 3900mV
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» One reasonfortoo much (or too less) light is, that during test

beam, LED data was mostly taken in 100 mV steps. mf_ w [HIM
_50 mV_ steps would help finding ADC spectra with better light " WW*‘ o Mw“
|nte nS|ty 600 700 800 900 1000 1100 1200 3 1300 1400



SMD HBU - Gain measurements in July test beam

Gain analysis steps

Gain equals the distance of two following peaks in a ADC spectrum.

Use root Tspectrum Search() function to find peaks in ADC spectrum.
settings used are very crucial and sensitive, have to be checked:
“‘Search(spectrum,5,"",0.15),“

Check, if distances betweentwo following peaks are in a certain range, two possible methods:

Standard method:

If the following condition s true, the gain value is accepted:

(dif fX[i — 1] — 2 *sigmaX[i—1]) < diffX[i] < (dif fX[i—1] + 2 xsigmaX[i— 1])
Multi Gauss fit to accepted peaks.

Advantage: Can be used for every HBU.

Disadvantage: If the first gain is bad, a following good one will be rejected, too.

New simplified method (* which can only be used for one specificboard, not for all HBUs at
once):

If the following condition s true, the gain value is accepted:
lowestGain < dif fX[i] < highestGain (values used: 17 | 25).
Fit a single Gauss to every found peak.

Gain Value: Mean value of all accepted gains.

Advantage: All “good” gain values are taken into account, which allows to get more
statistics fora noisy ADC spectrum.



SMD HBU - Gain measurements in July test beam

Gain results comparison

New method (left) and standard method (right)

GainMap_Mean 2015.07.08 GainMap 2015.07.08 > suggests good
gain stability
during test beam

New method:

» Provides higher statistics.

» Allows results, where
standard method fails.

8 10 12 14 16 18
GainMap 2015.07.15

But remember:

This method is only usable for single
HBUs, since the expected gain value
has to be known. Not recommended
for the complete detector gain
analysis with different SiPMs and
gains.
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SMD HBU - Gain measurements in July test beam

Gain results comparison

New method (left) and standard method (right)
Gain Gain o Sigma= 4%
GainHisto —

/‘-I Entries 144 Entries GAInHElo 144 go O d e n 0 U gh ?

[\ Mean 20.52 35 Mean 18.99

/ RMS 0.8147 RMS 0.705

2 ndlf 6.43/7 0 %2 / ndf 10.71/5

| Constant 36.39 +3.84 Constant 38.01+4.05

{ Mean 20.55 +0.07 25 Mean 18.98 + 0.07

| Sigma 0.7564 £ 0.0484 | Sigma 0.7114 £ 0.0490

New method:

» Provides higher statistics.

» Allows results, where
standard method fails.

» s shifted to higher values
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C . . .
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‘ A Entries 144 351 B
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SMD HBU - MIP Response analysis in July TB using Muon data

MIP response analysis steps

TDC
1. Reconstructionfromraw data to ROOT data using 3 e o
pedestal subtraction. oo
2. Requirementper event: k.
«  Total number of hw Not yet tuned! o
- Atleast1TO hit. oF
* Acceptable TDC value. =
3. Foreveryhitin an accepted event:
. Add energy (ADC) to a histogram for the specific Example of ADC spectrum in position 16|15 at layer 3
hit position. Z o ADC_16_15_3
* Therefore, not only real MIP hits but also noise is = Entries 28577
added 707— Mean 590.7
- : RMS 410.9
60 } %2 / ndf 892.8/694
4. Forevery histogram/position: T Width 6;688;2-1“;
. . 50 MP LD
* Apply LandaU'GaUSS|an flt - [ | Area 1.947e+004 £ 1.820e+002
« ConvertfromADCto p.e.->ADC/gain aolt N Gsigma 80.02 + 464
« At this point, the gain value gets crucial! F T 1"
30— ‘
T | i
5. Plotresults. ool
a ' il
10% e I
1 | 11 1 | 111 ‘ 11 1 ‘ 11 1 | 11 | | ] I
00 200 400 600 800 1000 1200 1400 1600 1800 2000
ADC
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SMD HBU - MIP Response analysis in July TB using Muon data

MIP response: First preliminary results

« Gainvalues from 2015.07.08 (hew method) used, since they were taken at the first
day of measurement.

MIP-Response (CERN July Testbeam) MIP response spread
% MipHisto
© Entries 144
25 Mean 23.48
RMS 2.459
20 ¥2 / ndf 16.12/10
Constant 22.64 +2.68
Mean 23.56 £ 0.21
15 Sigma 2.285 +0.196

10

11 I L1 1 1 I L1 1 1 | | I
35 40 45 50
Mip Response [p.e.]
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Sigma of = 9.6%
sufficient?
Remember:

* Gain (o = 4%)

e preliminary result.




SMD HBU - MIP Response analysis in July TB using Muon data

MIP response: First preliminary results and comparison

« Top:July CERNTB
* Bottom: February DESY TB

MIP-Response (CERN July Testbeam) MIP response spread
g i MipHisto
© C Entries 144
25 Mean 23.48
B RMS 2.459
s0f- %2 / ndf 16.12/10
C Constant 22.64 +2.68
C Mean 23.56 £ 0.21
15— Sigma 2.285 + 0.196
10—
s
Lo P I P R IR R
778 9 10 11 12 13 14 15 16 17 18 19 90 15 20 a5 40 45 50
1 Mip Response [p.e.]
MIP-Response (DESY Feb. Testbeam) MIP response spread
R MipHisto
© C Entries 140
250 — Mean 2219
C BMS 1.963
C %2/ ndf 10.16/9
20— Constant 27.82 +3.07
C Mean 2213+0.16
15__ Sigma  1.864 £0.127
Missing [
gain i
values |
_I 11 | 11 1 | ] T | 11 1 | Ll 1 1 | Ll 1 | | 11 | Il ‘ ] T
96 15 20 25 30 35 40 a5 50

Mip Response [p.e.]

But:

Different bias
and preamplifier
settings!
Electron beam.
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SMD HBU - MIP Response analysis in July TB using Muon data

MIP response: First preliminary results and comparison

« Top:July CERNTB
« Bottom: April DESY TB

MIP-Response (CERN July Testbeam) MIP response spread
‘5 F MipHisto
© C Entries 144
25 Mean 23.48
- RMS 2.459
a0l %2/ ndf 16.12/10
C Constant 22.64 +2.68
C Mean 23.56 £ 0.21
150 Sigma  2.285+0.196
10—
s
Lo I B PR NI S B SR R AU T A
77 8 9 10 11 12 13 14 15 16 17 18 19 QIIJ 15 20 35 40M' R 45 [ S]D
. . I esponse (p.e.
Mip-Response (Desy April Testbeam) prsspamse
7 - MIP resonse spread
L | 28615 281288 208258 s F _ MipHisto
--------- g 25— Entries 142
K C Mean 2745
J - RMS 3.109
:' ol ¥2 I ndf 15.36 /13
| C Constant 17.56 £2.13
-------- B Mean 27.11+0.28
H C Sigma 2903 + 0.256
15—
@ - * Electron beam.
< * Temperature
: C unclear.
§ C
s * Suffered from
C I
5 f - showers.
_ 4 |
A qﬂllll1|5|| mllllzlsllllzuljlll 35 ||I4|0IIII4|5IIII5] 10 -
Mip Response [p.e]



SMD HBU - MIP Response analysis in July TB using Muon data

MIP response: First improvements

« Top:July CERNTB
« Bottom: First change: Total number of hits <75 & at least2 TO hits

MIP-Response (CERN July Testbeam) MIP response spread
E F MipHisto
o Entries 144
25— Mean 23.48
C RMS 2.459
wb- %2/ ndf 16.12/10
C Constant 22.64 +2.68
C Mean 23.56 £ 0.21
150 Sigma  2.285+0.196
10—
s
:u L e L vy o b by
778 8 10 11 12 13 14 15 16 17 18 1|9 o 15 20 25 30 35 4°Mip Fles;gnse [p_egu
MIP-Response (CERN July TB, nhits<=75, T0>1) MIP response spread
5 [ MipHisto
Q r : . .
- Entries 144 e Slightincrease
C Mean 24.05
20— RMS 2.468 of mean MIP
= ¥2 ! naf 9.295/ 11 value as
B Constant 237 +28
15— Mean 24.19 +0.20 expected.
O Sigma  2272+0.194
10—
N More selections
s will follow soon..
_I . : : . l . . . . | . — . | . . . . W
9% i5 35 40 45 50 11

Mip Response [p.e.]



Ongoing studies of energy distribution and shower shape

 Reminder: Results from FNAL (2008/2009) and CERN (2007):
* Good results for linearity tests
« Algorithm to find first layer of shower is working

« Strategy: making these tests work for new 2015 data from CERN, including:

* Obtaining the first layer of shower with algorithm based on PrimaryTrackFinder
Processor

« Study of different variables (total energy, layer of maximum energy, first layer of
shower,...) to understand and classify events

* Now:
« Able to process the 2015 data.
« technical difficulties with reconstruction software solved.
« Firstresult of linearity test.

» Future plans:
* Results for remaining variables.

JG|u
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Ongoing studies of energy distribution and shower shape

First results for total energy:

Perform fits on total energy to select pion Linearity of the energy with respect to
showers. beam energy.

linearity pion peak

energySum 2 I ndf 260275
g0 Enfies 213691 s 120 X
5 T S0GeV |wen “ssil 105 work in progress o e £ 000000
g r RMS 3097 51102 prog pl_ 0.08065+0.00029
2000 § 100—
: E
2 90—
1500— ) 80—
- Pion peak =
L 70—
1000— 60—
- 50—
500— a0F- )
B = By Anna Rosmanitz,
- 30 JGU Mainz
U_"I"'ll"I"'Illllll'lll PR T O ) N VOV 0 I Zﬂ_'l""l'"'I""I""I""""""""""'
200 400 600 BOD 1000 1200 1400 4600 1800 2000 2200 300 400 500 G00 700 200 900 1000 1100
energy sum (a.u.) position of maximum
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Mainz SMD HBU performance in 2015 test beam

Conclusion:

* Performed new gain analysis.
* More statistics since more good gain values are accepted.
« Allows to obtain gain values, where standard script fails.
* Next step:
* Check temperature dependencies.
* Understand shift between both methods.

« Started MIP response analysis for July Muon Runs.
* Promising results, work in progress.
* Next steps:

« Limitation of number of hits per event, to reject showers, multiple MIPs etc.

* Increase number of needed TO hits.
* Add track finder (minimum number of hits in same XY-position).

« Firstresults of energy linearity tests with Pion data.

14

JG|u



Thank youl

@@9 @ PRISMA
Calorimeter for IL Cluster of Excellence




Backup

@@9 @ PRISMA
Calorimeter for IL Cluster of Excellence




Obtaining Gain Values (Example: A129C11)

Procedure:

« Plot Single Photon Spectrum (SPS)

* Find peaks in spectrum and get distance between neighboring
peaks. (ROOT Peakfinder)

* Aslong as Peak to Peak distance is within a certain range -
Store Peak position

* Applylinear fit to stored Peak positions - Obtain Gain.

« Additional: Use information from ROOT Peakfinder to fit a sum of
Gaussian Distributions to the spectrum.

SMD-HBU: Gain Values (Comsic Ray Test Stand / Setting as Desy April Testbeam)

A129C11

Mean ADC Values

340

320

300

280

260

240

220

200

» ® O © m M ® I - e« X r

A129C11_TB2_Vcalib3850.dat

11_TB2 Veali
Entries 15000
Mean 294.5
RMS 60.95

T BRI R Jbe 4, il

T B P L P RN |
250 300 350 400 450 500 550 600
ADC

o
=]
)
8

A129C11_TB2_Vcalib3850.dat

%2/ ndf 3714/5

constant 202.4 + 0.5873
slope 21.71+0.1629
1 | | | | I
(o] 1 2 3 4 5 6
nth Peak

Both maps verify good uniformity of
Mainz SMD-HBU

Gain Values obtained at Desy April Testbeam
SMD-HBU: Gain Values (Desy April Testbeam)




# Events

# Events

Compare Gain Values obtained at Cosmic Ray Test Stand & Desy April Testbeam

Gain Values (Cosmic Ray Test Stand / Setting as Desy April Testbeam)

\\\\\\\\

Gain Values (Desy April Testbeam)

Eniries 144 Gain Values obtained in Mainz are slightly
RUS 07572 higher than the ones obtained in the Desy
April Testbeam.
A possible cause for this difference might be
the different temperature present in the
Cosmic Ray Test Stand and the Desy April
Testbeam.

Gain Values

Cosmic Ray Test Stand

_ Average
P Temp. [°C] Temperature

Mean 21.12 :
difference between
RMS 0.7161
i 26.95 Cosmic Ray Test
T2 26.02 Stand and Desy April
Testbeam possible

T3 25.48
T4 25.17
15 25.30
T6 25.12

1 1 1
16

28 30
Gain Values
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Measurement at DESY April Testbeam (Airstack)

MIP response analysis steps J
Reconstructionfrom raw data into ROOT data using pedestal subtraction _
. . ! o K=Layer
Find channel number of Beam Position (maximum energy deposited inone Run)
Add all energiesin all cycles to histograms, where 1J(K) position =1J of Beam
Convertfrom ADCto p.e.-> ADC/gain |
Applying selections
Landau-Gaussian fit
How it looks like after step 3:
MIP_search MIP_search MIP_search —
- ymp Layerl = Layer 2 T Layer 3 Sl
- {peak S m_
MIP_search MIP_search
Layer 4 = 2 o Layer 5 o
= e Mainz SMD




Measurement at DESY Testbeam (April)

Applying Selections

] MIP_search N First Step: Checking Neighbors
20— Entries 18303
= Mean 73.16
E BMS 6135 Neighbor definition:
1405:
2F- N1
3 C
e il Beam
3 WHWM\ m N4 position| N2
GD : 1[;[) - 150 — 2[!0 250‘ o I%'D
. N3
Large tail
Many entries for higher Energies than MIP-Energy

in late layers (4 & 5), maybe due to shower
production?

Need forexplanation and correction/selection




Measurement at DESY Testbeam (April)

Checking Neighbors
Within MIP Peak: 20pe <E <40pe

Neighbor Count

4000

2500

2000

1500

1000

~71%

~4%

neighbor
Enfries
Mean
BMS

5769
03533
0.6173

All neighbor energy hits, if there was a
hit at beam position:

Energy Neighbor_all

Higher than MIP: 40pe <E <200pe

Neighbor Count [r—
5000~ Eriries. hboranzﬁ N1
C D 504
~61% M b
40CIJ_—
F N4 | Beamp N2
; Positior]
2000:— ~31%
a N3
1000 — ~70,
C 7/0 ——
[ I AR AT IR BRI I e e e e !
0s 1 15 2 25 35 4 45

Energy_Neighbor_all

~ Enfries 9129
120:— gﬁgﬂ 43;3
1003—
sn;
sn;

40;
205-
Uqu 0 a0 R R TR & R ¥

b

> Looks like there are events with more
than one MIP

» Nextstep: Check TDCdifferences



Measurement at DESY Testbeam (April)

Checking Neighbors:

TDC Difference (tdc_n - tdc_mip) for neighbor n=1 to 4

TDC_diff0_1
TDC_diffd_1
T E Enfries 258
] E Mean 2153
B Layer 5 RMS 508
»~ Neighbor 1
253—
203—
152—
mE—
Sf_ L J
ol TR I T TER TR | PR TR
-4000 -3000 -2000 -1000 0 1000 2000 3000 4000
TDC_Diff
TDC_diff0_3
TDC_diff0_3
E a5 Entries 328
° of Layers e ooad
»sE- Neighbor 3
-
252—
203—
15
=
1 L]
G'_f|||||||||||III|I|ILIIII {1 BT I | |II|II1I‘|I|||||||||||
-4 -3000 -2000 -1000 0 1000 2000 3000 4000
TDC_Diff

The time difference Atdc equals the DESY Il revolution frequency of 1 MHz

Court

Count

N1
Ng | Beamp np
Positior
TDC_diff0_2 N3
TOC difg 2
0= Enfries 740
o Me 167.2
wF Layer 5 RMS. 698.8
E Neighbor 2
20:—
15—
103—
s
G? R 1T TR .lll“.l.ll. I |
-4000 -3000 -2000 -1000 li] 1000 2000 3000 4000
TDC_Diff
TDC_diff0_4
TOC_df0 4
E Entries 658
o Layer 5 gfén b
«f Neighbor4
4Df—
ol
znf—
mf—
G:[II 1 IIII 1 IIIIIIII IIIIALII'IIII 1 |II 1 II
-4000 -3000 -2000 -1000 ] 1000 2000 3000 4-C_DD
TDC_Diff

» Sometimes more than one electron is shot at the detector within the open time window



Ratio #MIP / #all

Ratio #MIP / #all

Measurement at DESY Testbeam (April)

Selections to reduce shower / multiple events

Track finder in all layers: min 1 .. 4 hits in line in beam position
Reducing maximum allowed number of hits per event

°
°
EntriesQuotient 1 HitinLi Number of
ntriesQuotien itinLine Events left
£ _ 14000
= H H H EntriesQuotient1
st MIN 1 hit in [Enes 56,
z » ez g5 | S
09 ;
= beam position RMSx 0474
(= RMSy 0008192 10000
0sE
E 8000
075
0_.&_ 5000
085 4000
E ]
06— -
= ---_ 2000
0.55:—
o5E [ T FE T NN R Lot by Bl
0 5 10 15 20 25 30 35 40 45 50
max Hits Per Event
Number of
EntriesQuotient 3 HitinLine Events left
E . . . EntriesQuotient3 8000
095 Entries 56 I
- min 3 hits in e sise B
= =y eany I
E o RMS 9456
b = beam position|wex sl L,
0sf- ] —|5000
0,75? - —l4000
07
E -'-- —3000
065
E 2000
06
055 1000
05 F, | | | I | | Lol o

o

T
40 45 50
max Hits Per Event

Ratio #MIP / #all

Ratio #MIP [ #all

) ) L Number of
EntriesQuotient 2 HitinLine Events left
E - . . EntnesQuotient?
il Entries 56
st MIN 2 hits in e
- iti ey o
£ Deam positon RV 0 onac
08ap 3000
0.3;—
orsf- ™ 6000
0TE -'.
065 E_ | ] 4000
“-5;* h- TE—
0_55;—
05E | L [ N | Lovealevnnl i,
0 5 10 15 20 25 0 35 40 45 50
max Hits Per Event
Number of
EntriesQuotient 4 HitinLine Events left
IE . ) ) EntriesQuotientd 2000
- MIN 4 hits in Enires ugl
0o o Meany 07169 (|| 50,
" £ beam position  |msx eus
E - — 2000
0.8
[”5; #1500
o7 -
065F Chosen selection [goo
u.sE— 500
0_55;—
o5E | L L | | | [ | o

=}

I I
40 45 50
max Hits Per Event

Results:

Without selections,
ratio between
#MIP/#all is = 48%

Including selections,
the ratio can be
increased up to 90%
while statistics
decrease

Chosen selection:
* min. 4 hits in line
« ~71% #Mip/#all
* acceptable
statistics



Measurement at DESY Testbeam (April)

Selections to reduce shower / multiple events

» Track finder in all layers: min 1 .. 4 hits in line in beam position
* Reducing maximum allowed number of hits per event

MIP_search
o pe_10_16_5
= : Entries 18303
200 no selection | yean 73.16 Results:
180— RMS 61.35
160 %2/ ndf 75.08 / 52 _ - .
a0l Width __3.315+0.320 | « Long tail can be significantly reduced by applying
= MP 249+0.1 .
20F- Area 5493 + 108.5 event selections _
1:2; GSigma 5375+0516 « Hint for shower generation
Bﬂi—
sof- * Nearly no effect on most probable value of Landau-
ey | I MM N Gaussian (= MIP Response)
0{] — 50 — I1{10I I 15[]lI = I2l]l]l 250 I;DD

pe
MIP_search_Match

_ pe_Match_10_16_5
Selection: Entries 3220

o m|n 4 hItS Mean 46,94

60

RMS 39.74
50 . .
in line x2 / ndf 5432/ 52
Width 2111+ 0.686
40
* max 30 MP 24.86 +0.43
30 Hits/ Event | Area 1384 + 54.9

GSigma  6.831+0.930

20

10

,_|III|IIII|IIII|IIII|IIII|IIII|IIII

-

] 50 100 150 200 250 300
pe




8.8cm

Experimental Setup:

1

Measurement in Cosmic Ray Teststand

»
>

0.8 cm Plexiglas

g 1.2 cm Trigger Scintillator

6.8cm

1 t ~ 0.4 cm SMD - HBU

t 1.2 cm Trigger Scintillator

1.8cm Wooden Panel

SMD - HBU

== Config 1

== Config 2

—

= Config 3

For the measurement4 trigger scintillator
strips were used on top as well as on the
bottom.

3 different configuration were needed to cover
the whole SMD-HBU.

Several data acquisition runs were performed
for each configuration. Informationwas
combined later on. In total we measured:

Config1l - 1.625.000 Cycles
Config2 - 1.310.000 Cycles
Config 3 2> 1.595.000 Cycles



Measurement in Cosmic Ray Teststand

Config 2 (A129C11 triggered)

A129C11_TB2 ValidTrigData_Config2allDatalncl_SORTED.dat

5000
8 E A128C11_TB2 ValidTrgData_ConfigZaliDataincl SORTED.dat
" 500 TDC cut mandatory Entries 153605 400
= to resolve Mip events Mean x 390.1
4000 — Mean y 3117
- RMS x 96.24 || —1200
TDC~3100 E« — 1000
00—
2500 — L 800
2000 — — 600
1500 —
B 400
1000 —
E 200
>0 = ADC ~ 600
0 [ | ‘ | | ‘ I | | 1 | | | | 1 | | | 1 | O
0 500 1000 1500 2000 2500 3000
ADC
A129C11_TB2_ValidTrigData_Config2AllDatalncl_SORTED_TDCsmaller3100_QDChigher600.dat HIStO g ram fOf C han ne I
s ¢ wnw A129C11 with:
= o RMS 2432
5“;_ r TDC< 3100
o M‘ ADC > 600
I | Not:
20 Note:
£ Lxlﬂﬂm requiring ADC > 600 is
00: I 500 1000I I MIIITEL;MU o IéUOG ' ”IESOU - ‘3000 e no ug h to Se parate Mlp-
ADC events from DCR events

for all channels.

Config 1: A129C11 nottriggered

A129C11_TB2_ValidTrigData_Config1allDatalncl SORTED.dat

5000, e ———— 2200
FoE | Entries 202630
4500 Mean x 3813 !2000

F Meany 3144
40001 RMS x g1 o0
3500 |RMSy 283 — 1600
3000 e

= 1200
2500/

E 1000
20001—

= 800
1500 —

B 600
1000~ 400
500 200

E. . L | ‘ T

% 1500 2000 25 3000 0
ADC
Mip-Entries
expected,
_ ) only if
Config 3: A129C11 nottriggered channel was
A129C11_TB2_ValidTrigData_Config3allDatalncl_SORTHD.dat trlggered

5000 —

TDC

[ S——
252496 2500
an x 379.8

an y 3144
MS x 53.711
MS y 2815 | —|2000
- 1500
~— 1000
500
P | L L . 0
1500 2000 2500 3000
ADC
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SMD-HBU: Fraction of Entries in percent (Cosmic Ray Test Stand / Config1)

1202 ATB GWES  ATIZES | 1SS 18O L7 1T616 18108 18347 1SI07E 140043

SMD-HBU: Fraction of Entries in percent (Cosmic Ray Test Stand / Config3)

Measured MIP events in Cosmic Ray Teststand

To resolve the MIP events a cut with ADC > 600 and a ASIC
dependend TDC cut was applied to the measured data.

Entries as fraction of the total entries in percent.

ASIC dependent TDC cut: Total entries with ADC >600 & TDC cut:
A129 - TDC < 3100 Config 1 = 260.992 entries on whole HBU
A130 - TDC < 3200 Config 2 - 212.091 entries on whole HBU
A131 - TDC < 2700 Config 3 - 253.508 entries on whole HBU

A132 - TDC < 3150

Note:

« white spoton map: A132C26 (brokenchannel)

* Lessentries measured on the left and right edge of the SMD-HBU
for each configuration due to the geometrical acceptance angle.

Geometrical Acceptance:
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Determination of MIP response (Example A129C11)

Procedure: A129G11_TB2 ValidTrigData. AlConfigDatalncl SORTED_TDGsmaller3100_Normalized.dat
_ _ g0 = e
« Data with (ASIC dependend) TDC cutis plotted & - e w7e
* — iean B
r RMS 9.784
 Spectrais fitted with the sum of an exponential (two e Lo 2082020
parameters)and a Landau-Gaussian convoluted function. - oo e
. GausSigma  4.011+0.404
) 10 ? ExpConst 17.0340.40
* MIP response equals the MPV of the Landau-Gaussian - BSipe 1065 20040
convoluted distribution -
10

Mip-Response (Cosmic Ray Teststand / TB2-Setting)
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Possible reasonforlower MIP response on
the right edge of the map: Temperature ?

Average
Temp. [°C]

af)

2 T1 30.44

3 .
T2 29.96
T3 27.70

g T4 27.55

g TS 27.87

T6 26.82



