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Setup Overview

SVD L3-L6 Origami modules
L5 Ladder (Class-B) L5.903
CO2 Cooling

FADC readout chain
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Beam positions on the Ladder
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Hit Map
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BEAM profile (Hit maps)
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BEAM profile (Hit maps)

Hit Map
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Moise [ADC]

Moise [ADC]

Noise Maps

Noise Map
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Noise Maps
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Signal to Noise Ratio

Signal to Noise Ratio
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Signal to Noise Ratio

M Chmisra

M oail Prob ™R

Ji]

Signal to Maise Ratio

-FW n-side without cooling
Signal to Noise Ratio

M Chmisrs

(=]

Mol Prob B
1 SLAE oI

1 2T B BT
L DO 1.5l

ol Hi ] il
Signal to Maisa Ratio

-FW p-side without cooling

CW1i
SIN=21.4

CW 2
SIN=12.3

CW1
SIN=19.4

CW 2
SIN=12.7

300

2000

1000

Signal to Noise Ratio

(=)

M Chuisrs

ot Prrosts P
(E8-2
i1 THIE

S TR F A

Signal 1o Maisa Ratia

CW1l
S/IN =23.1

CW 2
SIN=12.9

0

-FW n-side with cooling (-20C°)
Signal to Noise Ratio

nmf

o

M Chmisrn

Moai Prob M
T ([
(FE 2 [ A=

ol 1.

CW1
S/IN =20.2

CW 2
S/N =13.3

]

Signal to Noisa Ratio

-FW p-side with cooling (-20C°)

11



SN

Irshitule of High Energy Physics

" Signal to Noise Ratio Signal to Noise Ratio
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Signal to Noise

SNR n-side: all detectors
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Signal to Noise

SNR p-side: all detectors
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Tracking with the “Pseudo” Telescope

« Software:
- Aida Eutel Telescope Framework
- LCIOconv (with ghost hit elimination and eta correction)

-  TUXOA

« DUT:
- L5 Ladder

» Telescope planes: (from DESY beam test 2014)
- L4 Origami Module
- L3 Module
- L5 Origami Module
- L6 Origami Module
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Expected Resolutions

Binary Resolution: (pitch/sqrt(12))

> L4 L5L6 > L3
> N-side: 69.2 um > N-side: 46.1 um
> P-side: 21.6 um > P-side: 14.4 um
> Pitch > Pitch
> N-side: 240 um > N-side: 160 um
> P-side: 75 um > P-side: 50 um

> Also for L5 ladder except FW

Expected resolutions are better due to cluster width > 1 for
which eta correction is used
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Residuals

Ladder BW n-side :

pl10_residualX

Ladder BW p-side :

pl10_residualY

ol 10 residualX o1 residualy
= Enfiie 11276 = Entrigs 11276
B Mean -0.0003795 = Mean  9.0896-05
120|— RMS 0.04431 ity RMS 0.01911
_ a0 -
100 — =
= 250
BO— -
= 200 —
60— -
= 150
40— -
- 100 —
(=) 50—
= 1 ] 1 1 I 1 i 1 i :I | 1 J | I T S | I-IL" 1 I [l J-'J-L.-.I.I 1 I-IJ 1 L
e g G 0 01 B A K > i) 0 ) 03 04

RMS = 44.31 um
(BIN = 69.2 um)

RMS = 19.11 um
(BIN = 21.6 um)
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Residuals
Ladder BW n-side : edge Ladder BW p-side : edge
pl10_residualX pl10_residualY
pl1Q resmualX pl10_residualy
= Entrigs 5348 = Entrias 5338
W Mean 00007125 200— Mezn  -0.000B205
= RMS 0.04207 “aoF- RS (.02121
B = l
C 160—
5’”;— 1495—
44_1.:_ 12‘[?3— f
2 100F-
30 E— Bﬂég_
f o
: - L
10— =
- *E
%_3 %-;I d. | I.(]-I_EI Il I-.LT{:_':_II | 1_1' 1 P N dﬂHJ [ Jn|2| e 1 |‘1:g

RMS = 42.07 um
(BIN = 69.2 um)

RMS = 21.21 um
(BIN = 21.6 um)
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Residuals

L3 n-side : L3 p-side :

pl1_residualX pl1_residualY
pll_residualX pll_residualy
= Entrigs 29778 1400 - Entrigs 29778
as0 Mean -0D.0001227 E A Mean -0.0002996
= EMS 0.0335 = BMS 0.01136
= 1200 —
300 — E
C 1000 —
250 -
200 — i =9
150 — L
100 :_ 400|—
50— 200[— J
: 1 [l i [l I 1 [l | T 1 i [l ] I [l i 1 1 1 ] 1 I i 1 ] 1 u ] ] i [l I 1 ] i 1 I 1 i 1 1 I 1 i 1 ] I i [l 1 ] I i 1 1 1
bz 02 0.1 [} 0.1 0.2 03 & 02 0.1 0 0.1 0.2 03

RMS = 33.5 um RMS = 11.36 um
(BIN = 46.1 um) (BIN =14.4 um)
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FW n-side : FW p-side :
pl10_residualX pl10_residualY
ol 10 residualX o1 residualy
280 — Entrigs 292095 = Entrips 29285
- Mean  0.0001818 1200— Moan  0.0005764
- RMS 0.05074 % RMS 0.01587
apo|[— 1000[—
C Bon—
150 — -
- 600 —
100 |— =
L ARD—
epl_ C
= 200 |—
I 1 I 1 i [l ] I [l i 1 1 I 1 ] A L (! J b 1 . ke = ] ] i [l I 1 ] i 1 I d L i I 1 ol ] I i [l 1 ] I i 1 1 1
s 0.2 01 i 0.1 0.2 0a b= 02 01 i 0.1 0.2 0a

RMS = 50.74 um RMS = 15.87 um
(BIN = 69.2 um) (BIN = 21.6 -14.4 um)
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Residuals

Discovered Problem !

FW n-side : 14°

prl10_residualXx

pl10_residualXx

250

Entries

RMS

29295

Mean 0.0001819

0.05074

200

150

100

50

RMS = 50.74 um

FW n-side : 16°

PrlO_residualXx

plO__residualXx

Entries 29802

Mean -8.391e-05

160

RMS 0.07552

140

120

100

80

60

40

20

RMS = 75.52 um

N-side residuals very sensitive to variations of the angle in

beam direction
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Comparison of Residuals

BW n-side : BW p-side :
pl12_residualX pl12_residualY
14n pl12 resmualX pl12 resdualy
- Entrigs 10287 g Entrigs 10267
B lean 001207 - lfean 0001371
150 AMS 0.04519 250— EMS 0.0166
100 [— 200—
i, -
- 150 |—
enl N
anl— =
op— p
B . ] ] i [l I 1 ] i 1 I 1 1 I 1 i ] I i [l 1 ] I i 1 1 1
b= b= 02 0.1 i 0.1 0.2 03

RMS = 45.19 um RMS = 16.6 um
(ref = 44.31 um) (ref =19.11 um)
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Comparison of Residuals

FW n-side : FW p-side :
pl11_residualX pl11_residualY
ol residualX o111 residualy

= Entries 15451 C Entries 15451
{60 — lean 000514 ApnE— Mogn 0001038

= RMS 0.04247 = RMS 0.01652
140 50—
120— 300
100~ 250
80— 200 —
60— 150 —
40— 100 —
20— 50—

:J PR L h.J | ala. 1 ] 1 1 I ] I | 1 Ll il o I ing.in I L = I 1 ] 1 1 1 I ] I 1 ) 1 ] I 1 ] I I ] 1 ] I I I ] ] 1

ha 02 0.1 0 0.1 0.2 0.3 % 02 0.1 0 0.1 0.2 0.3

RMS = 42.47 um RMS = 16.52 um
(ref = 50.74 um) (ref = 15.87 um)
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