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Qutline

® Single slab analysis
e Pedestal
e MIP & S/N for the 7 slabs
e MIP & S/N for a tilted detector run (~45 degrees)
e Pedestal & MIP & S/N in magnetic fields
@® Full proto analysis (event built analysis)
e MIP analysis
e Electromagnetic showers
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Pedestal estimation

® Example: shooting the beam in the
bottom left corner:

e The canvas shows 15 maps (15 SCA) of the number
of peaks of the pedestal distributions.

e The pedestal distribution is well shaped (one single : ; : :
peak) In the chi were we shot. : b - - :
e |n the others, we only have events that pass the : : : .

filtering in the first SCA

e And even those give wrong distributions (double E E B B
peak distributions) ; ] . L .
® The pedestal distribution is calculated, w...&-3 | - N g |

therefore, only on the chips were we

shoot. E E E
e If a chip is shoted in two positions, the most precise 4 [ - )
pedestal determination is taken. " I -
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Pedestal estimation

® Pedestals are calculated for all channels, all SCAs using data from the 81 points

of the MIP scan.
® These values are used for now on in all analysis

e Some pedestal comparisons will be presented in order to prove pedestal stability

e For magnetic field tests, we also calculate the pedestal on the fly.

* *
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Pedestal estimation

® Example: 6™ layer.
e |[eftmost plot: pedestal average map for 15 SCAs  Rightmost plot: pedestal width map for 15 SCAs
z-scale from 200-400 ADC

pedestal_map, df_1_1_4_beldTh15_sca0 pedestal_map. oi_1_1_s_beldTt pedestal_map, df_1_1_4_beldThi5_sca

*th
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Pedestal mean position for different times within a spill

® Deviation is shown in units of
~MIP pedestal_deviation_dif 1 2 1 grid20

e assumming MIP at ~65ADC, (which & sl T —900
is a reasonable value) =T Meany 0005630
._‘g — Std Dev x 595.5 | 800
e One entry per channel and SCA. g 2 StaDevy o154
) . | g [ 700
® The chip/sca, chip/chn & ® [

"y

chn/sca maps show only the
cases were the deviation is
larger than |2%|

Py
® Pedestal value remains H
constant within 0.5%MIPs S e e, 1
0 500 1000 1500 2000 2500
e Similar results for all slabs/grid time after val evt (us)

points
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MIP and S/N calculation

® Simple selection: charge_dif 1 2 1 chip12 chn23
. . . . . . charge_dif 1.2 1_chip12_chn23
e Basic filtering chip based (not even building) = Entres 8284
— Mean 119.1
e cutin bcid to avoid noise bursts e e
. . , 140 — Width 6174023
e No coincidences required !! C MP 67.2+0.2
L Area 6413 +£92.7
120 — GSigma 5.372+0.426
100[—
80—
60—
40—
20—
% —
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® MPV per chip (pedestal subtracted)
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MIP scan results: (6™ layer)
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MIP scan results: (6™ layer)

® Signal analysis maps (pedestal subtracted)

MIP[ADC] map, dif 1_2_1

S /N map, dif_1_2_1
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MIP scan results: summary |

MIP, dif_1_1_2 MIP, dif_1_1_3 MIP, dif_1_1_4
" MPV_dit 1 1 2 . MPY_dit 1 1 3 e MPV_dit 1 1 4
s L Entries 890 RS Entries 950 o[- Entries 949
s L Mean 60.45 60— Mean 61.63 E Mean 59.38
Sh0— Std Dev 3.55 5 F StdDev  2.566 S StdDev  3.536
= Sro— 2 C
gL g E gE
50— = 60 —
C 60— F
a0 50— o
g E 0E
W 0 C F
C = 30 [
20 = E
= 20— 20 —
e 10 10
o:"' S N T S O R PY = N T N I I b SRS R S RS SR S
120 140 20 20 60 80 100 120 130 120 130
MIP[ADC] {ped. subtr) MIPADC] {ped. subtr) MIP[ADC] {ped. subtr)
MIP, dif_1_1_5 MIP, dif 1_2_1 MIP, dif 1_2_2
" MPV_dift 115 ” MPY_dif_1_2_1 w MPV_dif_1_2 2
ByE Entries 952 200 Entries 960 oF- Entries 851
5 F Mean 63.68 E L Mean 63.81 - Mean 6447
£ E StdDev  2.858 £ [ StdDev 2502 £ F StdDev  2.672
g% E T B
S0 = 80— =
E = 50—
60— L =
s0f— o w0
40 w0l a0 [~
N - E
E C 20—
e r nE
:...|...|.. S A Cov v bv v v T b b e e 1 :...|...|... N
° ° 20 0 50 B0 100 120 40 ° 20
MIF'[ADC] [ped. suhh'} MIP]ADC] (ped. subtr) MIF'[ADC] [ped. suhh'}
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MIP scan results: summary Il

® We fit the 98% of available channels

® MPV = 62.2 ADC, sigma= 3.2 ADC (dispersion of 5.1 %)
® S/N = 20.3, sigma = 1.52

® Not really good gaussian fit : inhomogeneities

MIP summary (all slabs) S_N summary (all slabs)
@ 5001 1200
GCJ C summary L summary
c - Entries 6107 Entries 6107
@ 450— Mean 62.21 r Mean 20.29
5 F Std Dev 3.531 = Std Dev 1.593
C 2 | ndf ! I 2
?g 400 — éon:lanl 3701.gi 55: 1000 L )éof—.z:gm 792?1.9::33_(0)
E E Mean 62.21+ 0.04 Mean 20.28 + 0.02
350 :_ Sigma 3.199 + 0.028 : Sigma 152 +0.02
C 800—
300— i
250 600 -
200 B
150/ 400~
100 L
- 200—
50 i
;\\II'\\\\'II\\ \II‘\\\\ JJ\‘\III““I 07\\||\ \\\\\\|| |\\‘\\\I|IIII
020 30 40 50 60 70 80 90 100 10 15 20 25 30 35 40

— MIP[ADC] (ped. subtr) no units m t
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MIP electrons shooted at 43.6degrees

@ Detector tilted by 43.6 degrees, only one position shoted by the beam.
@ Better MIP spectra expected (although with less stats)
® The MIP is where expected: 86.7 ADC

g MPV summary (all slabs) MPV summary (all slabs)
H
e ) w0 200
= d? 4“ H'PV g [ oummay | 2 r summary
x - P u o S50l Entries 276 S 180 | Entries 276
" B 5 Mean 26‘-?‘; s L | Mean 27.36
. g r Std Dev 3 r d D .
3 i —_(;3 6 e g r %2/ ndf 222/8 g 160~ %t/ ndelv 55333/2?3
ws % o = al Constant  57.14 £ 4.15 = [ | Constant 121.1£9.0
| 4o Mean — 86.68+0.29 140 | Mean 27.32£0.16
L Sigma  4.453+0.170 L | Sigma 2.256 + 0.107
g : | [ 120
30— r
. i 1001
ThBLE : n :
MPV(43.6°) = 13BN =
. . 60/
10 401
w | L 20F
= gsq ADC - ol lom bl o LA i b N E
| 30 40 50 60 70 80 90 100 110 G\\\\_l_l_‘\\\\ Ll ] I -
MIP[ADC] (ped. subtr) 10 15 20 25 30 35 40

no units
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MIP electrons shooted at 43.6degrees

® Perpendicular beam (left) vs angled (right)

charge dif 1_2 1_chip12_chn23 - Char.ge—d'f—1 _2_1_chipf2_chn23
: . 70— Entries 3906
charge_dif_1_2_1_chip12_chn23 - 146 7
- Entries 8284 - Mean -
- Mean 119.1 0 Std Dev 90.15
160 — Std Dev 78.19 - 2/ ndf 87.79/88
: peindt o 9478181 = | Width 5.997 +0.608
140 — nn BT e 0 50— 1 MP 90.23+0.53
- Area 6413+92.7 C ‘ Area 2805 £ 64.7
120— GSigma 5372 +0.426 a0 M ( GSigma 12.79 £0.97
100 — - “ ' “
C 30— L‘ i
i3 -~
60— 20 | !
- - ” |
10— 10— 1 |
L C i |"J
20 } oin I nnf"‘ | [ T N S e N | WWWWJMJMWM% nﬁﬂﬂﬂﬂﬂﬂﬂ%un_ﬂﬂﬁuﬂjﬂmﬂ
- 100 200 300 400 500
0 L s [ BT TR 8 At AP P N VL, P N RN PO
0 100 200 300 400 500

® MIPs are well reconstructed at both configurations —» reasonable thresholds

* *
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MIP electrons shooted at 43.6degrees

MIP, dif_1_1_2 MIP, dif_1_1_3 MIP, dif_1_1_4
" MPV_dif_1_1_2 o MPV_dif_1_1_3 " MPV_dif_1_1_4
E‘ = Entries 39 E = Entries 46 E £ Entries 47
£rC Mean 82.77 £F Mean 88.59 £F Mean 82.46
BE Std Dev  6.434 EE Std Dev  3.457 BC StdDev  3.53
F [ F
E E 5—
40— E -
- s £
L E 41—
aE 4 c
C E 3t
. 3_— .
2 c -
F C ol
F 2 C
12_ ] 1f— 1=
D:|||I|||I|||I|||...I...I...I. u:|||I|||I|||I|||I| N|...|...|. P S RN EPRUEN RS T I | A B I
20 40 60 80 100 120 140 20 40 140 20 40 60 B8O 100 120 140
MIP[ADC] {ped. subtr} MIF'[&DC] {ped. subtr} MIP[ADC] {ped. subtr}
MIP, dif 1_1_5 MIP, dif 1_2 1 MIP, dif 1_2_2
. MPV_dif 1.1.5 . MPV_dif_1_2_1 e MPV _dif 1.2 2
P Entries 53 HS Entries 57 = Entries 34
£E Mean  89.28 £F Mean  89.95 £r Mean  84.07
31,5 Std Dev  3.863 3F Std Dev  1.927 S StdDev  3.855
TE O C
6E = r
g °E s
== E L
E 4= C
4E E -
E af- r
oy = E C
E 2 C
2= c -
1f— 1= C
05.. PN IR SRR R | (P P I B obo vt Bl ol v 1Ly e P IR PRI I
20 40 60 BO 100 120 140 20 40 60 B0 100 120 140 20 BO 100 120 140
MIP[ADC] (ped. subtr) MIP[ADC] (ped. subtr) MIP[ADG] (ped. subtr)
PRESTIGE y 4 4 VA

i Irles, A. | TB2017 Analysis Meeting | 14" September 2017 | Page 14 g?f%gggggggﬁg



MIP electrons shooted at 43.6degrees
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MIP electrons shooted at 43.6degrees

@® Conclusion:

e Seems that we had set nice thresholds from the beginning as the signal proportionates as
expected :)

58 LN
PRESTIGE

e Irles, A. | TB2017 Analysis Meeting | 14" September 2017 | Page 16 DF LACCA BRATEUR

EEEEEEEE




MIP electrons in magnetic field

® Slab 21, (dif 1.1 1)

e 1 run of reference at 0T

SSEEEEEGRER

e 13runsatl1T
e 3runsat05T " " e
e Anotherrun at QT g ; {
® Lower occupancy: o e R e

e [ower rates due to spread of beam and second
collimator between 24 & 24/1
e More silent configuration ?

edestal_sries_map, &_1_1_1_IT_nund_scai2 pacastsl_snirios_map, _1_1_1_1T_rund_sca13 edostal_srios_map, &_1_1_{_IT_nund_scald

® Analysis approach: calculate pedestals
and MIPS on the fly.

e Only few SCAs available for MIP/pedestal
analysis

e 15 Maps (one per each SCA) of number_ of entries in
ot pedestal histogram. In yellow, the maximum scale.
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MIP electrons in magnetic field

® Analysis approach: calculate pedestals and MIPS on the fly.
@ But first: check pedestal stability comparing the values with the reference run.

e Compare pedestal mean and pedestal width using "“pull-like distributions”

All0.5T runs All1 T runs
60 -
- 70
50? 60}
401 50k
30:_ 40;
C 30f-
207— C
L 20
10? B
i 1o
7\ L1 ‘ | I ‘ I | L1 ‘ |\—H\ 1 ‘ I | I ‘ | I :
ﬂOZ 015 -0.01 -0.00 0.005, 0.01 0.015 0.02 ’uu\lu\luu\lu\lu\luu\lu\luu
(pe edu )/DEd“ all sca/chn/chip —8.02 -0.015 -0.01 -0.0 dSP 0.005  0.01 0.015 0.02
(pe ped*1 )/‘ped*1 all sca/chn/chip

xy? LN
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MIP electrons in magnetic field

® Repeat the MIP analysis for both runs (0.5 T and 1T)

e [inear increase of MPV (and S/N) under magnetic field = Due to angle of incidence

O T (ref run), MPV/MPV 0.5 T, MPV/MPV 1T, MPVIMPVY
no magnel ne magnet ne magnet
= 1.4 = 1.4 - 1.1
8o map_OT_ref 80— so— map T
E 0T 1 E map 05T = ap_
F [Enties 6] 108 . 103 E [Enves g 108
60— | Mean x 36.77 60— M 36.37 60— Mean x 36.77
E |Meany 368 106 C |Meany _s308 1.06 E |Meany 368 108
40 |SidDevx 4496 20 |Sidpevx 6144 40~ |SudDevx 6375
E |StdDevy 4495 1.04 E |Sdpevy 1075 1.04 E [SdDevy 1491 104
20— 1.02 20— 1.02 20— 1.02
o 1 o 1 o 1
20 } 0.98 20 } 0.98 20 } 0.98
F 0.84 F 0.94 F 0.94
60— 60— —s0—
E 0.82 E 0.92 E 0.92
—80[— —a0[— —a0[—
£ I IR IR AR AR R 08 £ N IR AT AR AT A R o.a £ I I N R AN AR MR o9
B0 B0 40 20 1] 20 40 50 80 B0 &0 40 20 1] 20 40 50 80 B0 &0 40 20 [i] 20 0 ] 80
x X X
All1T & 0.5T runs
® 3
3 — MPV Liindau
2 b
s L
e ——SIN
8251~
Sl
o L
>
O L
1T rgns
15—
1 -
ERIEING RETHER B RIS i NN ] R :
0 0.2 0.4 0.6 0.8 1 I S
e _"Laﬁ
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Full prototype analysis

® Analysis after event building based in bcid.
® Pedestal subtracted (chip/chn/sca wise)
® MIP calibration results applied (chip/chn wise)

@ First analysis: check that the MIP calibration is correct

* *
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MIP calibration using tracks

SCA distribution for track-like events

® First analysis: check that the MIP SCA rack

” ; . ) § C Entries 90547
calibration is right 5 10000 — Seibev 5758
® Tracks are perpendicular to the 8000 —
wafers. -
6000 —
@® Basic selection: -
4000 —
e / slabs with in the same X,y position (6 -
or 5 if one or two channels are masked) 2000/
. . . . _\ 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 |
e Cut in bcid to avoid noise sources. 0 2 4 8 8 10 12 .
° N t . h t beid distribution for track-like events
0 cut In energy per hit. g700= s 12908
|5 C Mean 1871
* 600 = Std Dev 395.1
5002—
4005—
3005—
2003—
100;
0:‘..\.‘..\‘..‘|‘..‘|..‘.\..‘.|
* * 500 1000 1500 2000 2500 3(_]00
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MIP calibration using tracks

® Three peaks fitted with good agreement within expected values.

Single cell energy distribution for 3 GeV e* beam w/o absorber Single cell energy distribution for 3 GeV e* beam w/o absorber
1] [~ [0}
2 - Q B
g 18000 — Widihy 0.07688 + 0.00104 t 0 g Width 0.07688 + 0.00104 Width
$+ C MP 0.9917 + 0.0009 IF + MP 0.9917 + 0.0009 MP
16000 - Area 1.006e+04 * 3.256e+01 104 = Area 1.006e+04 + 3.256e+01 /
- GSigma 0.09342 + 0.00264 = GSigma 0.09342 + 0.00264 GSigma
14000 — C
C Width 0.2403 + 0.0287 - Width 0.2403 + 0.0287
12000 — MP 3.264 0.024 = MP 3.264 +0.024
r Area 576.9 £27.4 Area 576.9 +27.4
- GSigma  0.08653 + 0.09432 B i
10000 — - = GSigma _ 0.08653 +0.09432
8000 — I = :
- C Ny
6000 [— -
4000 —
2000 |— ==
C e
0 L L I L L L L I L L L L I L L ! L L 2 I 1 1 r‘lJr 1 I 1 1 1 1 I | 1 1 1 I | 1 1 1 I 1 1 | 1 1 1 1 1
1 2 3 4 1 > 3 4

5 6 5 6
Energy [MIP] Energy [MIP]
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Shower analysis

® Three different tungsten configurations

e |solated hit are removed 0.08

e All slabs should have at least one hit.

e Confl: SCA distribution (e* beam absorber configuration 3)
° CODfZ: 2 =
"::: 0.14; —— 1 GeV beam
¢ Conf3: ® B — 2 GeV beam
= H g B —— 3 GeV beam
® Selection: S 01z — 4GV beam
. . . ;ﬂ_-j - ﬁ — 5 GeV beam
e Require hits with energy > 0.5 MIPs 5 0.1;_| L_I—|=I==
- ]

0.06
0.04—
B |
I
0.02 __ :‘:
= | L L L | L L L ‘ L L ‘ L L | L L ‘ L L ‘ L L L ‘
0 2 4 6 8 10 12 14
SCA

xy? LN
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Center of gravity

® Confl (4GeV)

x-barycenter y-barycenter z-barycenter
8 ! ! 'l Entries 5455 3 g ! ! Tl Entries 5455 & 160" ! ! ! ! J Entries 5455
£ 90 Mean -38.92 £ Mean -43.07 £ C Mean 5.203
s Std Dev 7.032 80 Std Dev 7.102 2 1a0f- Std Dev 0.8182
80 »* ! ndf 182.3/20 %/ ndf 208.5/19 L 7%/ ndf 97.16 /7
Constant 92.06 + 1.62 70 Constant 89.33 +1.55 120 - Constant 1325 + 2.5
70 Mean -38.89 £ 0.10 Mean -42.83 +0.10 - Mean 5.207 0,011
60 Sigma 6.67 + 0.06 60 Sigma 6.81 + 0.06 100 Sigma  0.8604 + 0.0088
E 50 3 s
50 e E 80f -]
40 3 40 E ooF ]
» 3 & E 5 5
20 3 20 E or E
10 3 10 3 20 -
0 = 0 . ok J
4 y b4
B ET T T T T T T T T N T T
sop 20
C 30
60 - 18
sof - 16 I 25
C |
C 14
20 - haw 20
- . ™ L 12
ofF _ wm - 10
- -‘ - 1o
—20F _- ] 8 I
_40 :_ 6 I 10
60 : N 5
C u 2
-80 1 1 1 1 1 |l 1 o 1 1 b
-80 60 40 -20 0 20 40 60 80 40 60
b4 b4 y

i LN
PRESTIGE

- oeaonsee Irles, A. | TB2017 Analysis Meeting | 14" September 2017 | Page 24 g?ﬁggégg;é,ﬁ,g




® conf2 (4GeV)

ot
PRESTIGE
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# entries

X-barycenter
Entries 5982
Mean -38.96
Std Dev 7.184
%2 / ndf 175.7/23
Constant 1171+ 2.0
Mean -38.9 £ 0.1
Sigma __ 6.702 +0.058

25

20
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# entries

y-barycenter

80

60

40

20

Entries 5982
Mean -42.93
Std Dev 6.971
%2/ ndt 210/20
Constant 116.9 +1.9
Mean -42.66 +0.10

Sigma 6.633 + 0.054

y

# entries

220
200
180
160
140
120
100
80
60
40
20

Center of gravity

z-barycenter
! Entries 5982
Mean 4.259
Std Dev 0.7675
—— x? / ndf 101.4/7
Constant 1813 £33
Mean 4.259 + 0.011
i 0.7988 + 0.0083

50

10

30

20




Center of gravity

x-barycenter y-barycenter z-barycenter
8 ! ! '] Entries 11211 8 T T Tl Entries 11211 8 gooETT T I  Entries 11211
£ 140 Mean -38.57 E Mean —42.81 £ s Mean 3.254
5 S 140 S
2 Std Dev 7.033 2 Std Dev 6.913 2 - Std Dev 0.6979
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Energy reconstruction

® Compare to points, same tungsten configuration

® Using contained showers (contained in +-1 sigma of barycenter z variable)
improves the "gaussianity” y of the Energy distribution
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Shower profile
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Shower profile

® £ = hit energy sum for all
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Linearity plots

® Good linearity, specially for configurations 2 and 3 — better contained showers.
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Summary

@® In general...
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Back up slides
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MIP electrons in magnetic field

® Analysis approach: calculate pedestals and MIPS on the fly.
@ But first: check pedestal stability comparing the values with the reference run.

e Compare pedestal mean and pedestal width using "“pull-like distributions”

All0.5 T runs All 1 T runs
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