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QA of parts

Panels U-Profiles Fibre mats Light injection bars End-plugs with LIS
(2x) (2x) (8x) (8x) (2x)
Optical inspection | | Optical inspection
Flatness Flatness Check functionality

Check dimensions ' | Check dimensions
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QA light 1njection bars

> Light injection bars need to be tested for sufficient light yield and uniformity.
> Currently they are tested with fibre mat test set-up, but this is time consuming.

— Simplified set-up using commercial photo-diode array is under
construction.

parameter
Entries 2048000 parameter parameter
Mean x 2555 Enties 2048000 Entries 2048000
Mean y 1782 | Mean x 2555 i Mean x 2555
| RMS x 147.8 Mean y 46.8 | Mean y 49.45
; RMS x 147.8 RMS x 1478
RMS 64 RMS 6514 |

parameter

parameler parameter

i Enties 2048000 L Entnes 2048000 i Entries 2048000

! Maan x 2855 E Maan x 2555 i Mean x 2555

H _ |Meany 02,60 Maan y & Mean y 53,42

«d— Non-unifdrm but oo |MENE WS ol _ , RMEx 1478
I H © |[RMS 94.21 . RMS X | RMS 68.2

K . : P
ok. I,

o i o e e,
1] 00 00 300 A00

We want the 1 p.e. peak = 0 p.e. peak (too much light draws too much current)
‘ngiu‘é%iééﬂg * Still want to be able to see the 5 p.e. peak.
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of fibre mats at winding centre:

- Fibre mats are tested at winding centres, but longitudinal cut 1s
miSSIg. Results from optical survey:

4000 = fibre positions (fibre mat: 4TSAACFIM00039) active SIPM area (1.625 mm - 0.25 mm)
_4200 ;m-_u— v & _‘M‘M‘ SiPM area within tolerances (+ 75 pm)
L layer width (highest - lowest y position):
- - . .
600 [ layer 1: 62 um layer 2: 65 pm
€
= — ¢ layer 3: 122 um layer 4: 60 pm
=, —4800 {u s s e e A o P NP - B
I * layer5:71um * layer 6:92 um
—5000 :_ e . e
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B e e s e gty
— fibres out of active area: 0
-5400
— outlying area in fibre cross sections: 0.03
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= layer 2: (274 £ 7) um 20 E layer 3: (-4812 £ 13) um layer 4: (-4603 = 11) um
30 — I —— layer 3: (274 £ 9) um H layer 5: (-4394 + 11) um layer 6: (-4184 = 13) um
= layer 4: (274 = 7) um = | average layer distance: 209.78 um ‘
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— 20— I
20— C
= 15[
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Results from beta-source test:

295" Test for 4TSAACFIM00039

} reference mat properties
| mat properties from all runs

reference calibration

o 1467204154 2016_06 29 14 42 34
Mean Light Yield (seeds 2.5, 1.5, 2.5) 342992 single cluster events
(%] T T T T T
@ r
2 mean  stddev
! 17.6529 1.1426
=)
@ 17.1670 1.1307
[ =
14- ]
L 'i o
i ¥ 8 ] ] b
12_ 3 . . % ;
10- y
P
8 1.20- l
o r mean stddev
D
v M ] 10288  0.0289
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©
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fibre mats at module assembly centre:

THCD

We have to guarantee, that the longitudinal cut does not harm the fibre mat/mirror.

Test procedure:

» Take reference measurement for light yield with beta-source set-up.
- Perform optical inspection (e.g. check for glue residuals)
» Check geometry by fitting mat to template/cutting device.

> Perform longitudinal cut
~ Optical inspection
> Remeasure and produce ratio plot:

Ratio FIM0O0040 uncut/cut

Good mat

| 1 1 1
1NN TaTa) 2000 A0N BRON

0.8

0.6

0.4

0.2

Ratio FIM00043 uncut/cut

Bad mat
(cutting was difficult due
to bending of fibre mat)
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Test procedure:

" fibre mats at module assembly centre:

THCD

We have to guarantee, that the longitudinal cut does not harm the fibre mat/mirror.

Take reference measurement for light yield with beta-source set-up.
Perform optical inspection (e.g. check for glue residuals)
Check geometry by fitting mat to template/cutting device.

Perform longitudinal cut
Optical inspection
Remeasure and produce ratio plot:

Ratio FIM0O0040 uncut/cut

I I I
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Ratio FIM00043 uncut/cut




THCD
fibre mats at module assembly centre:

We have to guarantee, that the longitudinal cut does not harm the fibre mat/mirror.
Test procedure:

» Take reference measurement for light yield with beta-source set-up.
- Perform optical inspection (e.g. check for glue residuals)

» Check geometry by fitting mat to template/cutting device.

> Perform longitudinal cut

~ Optical inspection

> Remeasure and produce ratio plot:

Ratio FIMO0040 uncut/cut Ratio FIM00043 uncut/cut

1 °

g * h

= B Comment in data base:
0.8— . .

_ . 0.8— Matte stark gewdlbt und verwunden,

B . . . . v . [

3 - die Pins mussten in die Frés- Vorrichtung J
0.6 — 0.6 — "gezwungen "werden!!!!’
04— 0.4 __
0.2— 0.2—
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0.8

0.8

0.4

a2

0.8

0.6

0.4

0.2

Ratio FIMO0037 uncut/cut

. 5 ¢
Tiy = gt i sty

Ratio FIM00040 uncut/cut

Ratio FIM0Q038 uncut/cut

[ ] .
1 a: , v
- - o
%
0.8 . )
06— L
04—
02—
0 P P I P I -

0.8

06

04

02

08

06

0.4

02

08

08

04

0.2

|||-r_'-r;

Ratio FIM0O0039 uncut/cut

=
=
=
X
o
=
-
=
=
2.
=
=]



THCD

nclusion on longitudinal cut

-~ Longitudinal cut of fibres seems ok
> Mirror might be damaged — light loss in the outer most channels

> Optimization will be performed
e.g. change sense of rotation of milling head
fix mirror during cutting
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ore mats at module assembly centre:

Finally, fibre mats are categorized (e.g. A-D) based on these measurements
and cross-check of tolerances, e.g.:

- geometry (dimensions, excess of glue...)
~ # of pins & quality of pins

> uniformity in thickness

-~ alignment pins wrt. centre of endpieces

Based on the starting serial production we are currently developing criteria for
the different categories.
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e QA: Survey of linearity/flatness

. Laser system
Versatile laser/beam camera set-up

Beam camera
to measure over the entire length of Sm \

@
~ flatness of é
I "

table, panels & half modules | _ : , , i |

~ linearity of template grooves &
pins on half module

— Intrinsic resolution: ~12um (see appendix)

— Flatness of half module and linearity of fibre mats is
measured initially for every module, later periodically.
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Mats 1A&B
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AX [um]
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AX [um]

AX [um]

Mats with known
Problems:
1. Crack
2. Strong bending-
— see slide on 5
long. cut

AX [um]
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Survey 0: Linearity of pins

Mats 1A & B
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urvey 0: Linearity of pins

hist_diffx
Entries 60

RMS 56.09

3.5

Still ok but we

25 .
try to improve

1.5
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dule -1: L1 1ty of pi
[ ]
y Module -1: Linearity ot pins
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odule 0: Reproducability
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Module has been removed
from template and re-
aligned between both
measurements!
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Light tightness

To check the module light tightness we measure
> Dark current
> Dark count rate

from SiPMs.

— Still limited experience/statistics.
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lule QA: Cosmic test set-up
Principle:
SiPi\l’s scintillators i
RO \ ' v l
SIP100 SIP100
SiPMHV 1 | SIPMHV 2 RO system for one fibre mat:

1 adapter card

2 Spiroc cards

1 USB card

1 power supply unit
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mean stddev

LJ/}= 252311 2.2881

i

signal / pixels

—f, mean stddev

E:E 3.6554  0.3051

cluster width / channels
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Cosmic test set-up:
o o 90
parison with fibre mat QA (Sr*° test)

) Mean Cluster Light Yield (thresholds unknown ref: unknown) | 149040 single cluster events L
2 - mean stddev
z 25.2311 2.2881
g 19.7340 1.7243
% rlnelz;m Ilstdclielv‘
kS 1.2814  0.0986
%:f

0 50 700 150 200 250 300 350 200 450 00 .

channel
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- Cosmic test set-up:
1lts from fully assembled half module

Very preliminary!
> No calibration of SiPM break-down voltage

> Coarse alignment of S1IPMs

strosmic30 = + X
| stop run | | currentrun | allruns | _1469632259_2016_07_27_17_10_59 | _1469634078_2016_07_27_17_41_18 | ~1469635897_2016.07_27_18.11.37 | _1469637716_2016 07 2718 41.56 | 1469639535 2016.07 27191215 | 1469641355 24 |
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Production Data Base
Production DB is used for
- inventory of parts
- electronic process slip for operations
- storage for QA results
Module
| |
Parts Operations QA
) ) Bond Bond Glue o Light )
Panels = Fibre mats End plugs Side walls _ Finishing Survey . Cosmics
1¥ panel | 2™ panel side walls tightness
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Example:

Panel producer ADCO enters the production data directly into SciFi DB:

Origin
Batch No.
ID

Company

Bonding
date

Capton
Bonding
date

Package
date

Honeycomb

Carbonfibre
producer

Glue

Remark

<< Back to the Panels list

ADCO

ADCO

2016-07-20 Temperature 26 Humidity 352
2016-07-25 Temperature 24 Humidity 5&
0000-00-00 Temperature Humidity

Schiitz Batch No. 1014804695-0003247726-005
Cramer Batch No. F40030014 0023 / 0203455711020100

Ls37T0392 Batch LS36652Z7
L160 Exo Batch No. EGECS0151 Hardener H203 No. EGEES0047

#ITSALI#HC: Schiitz C2, 19.8, dusty!

oduction Data Base: Inventory

4TSADCPANOOOOS
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Example:

THCD

‘oduction Data Base: Inventory

Panel producer ADCO enters the production data directly into SciFi DB:

Origin
Batch No.
ID

Company

Bonding
date

Capton
Bonding
date

Package
date

Honeycomb

Carbonfibre
producer

Glue

Remark

<< Back to the Panels list

ADCO
ADCO
2016-07-20 Temperature 26 Humidity 352
2016-07-25 Temperature 24 Humidity 5&
0000-00-00 Temperature Humidity
Schiitz Batch No. 1014804695-0003247726-005
Cramer Batch No. F40030014 0023 / 0203455711020100
LS37T0392 Batch LS366527
L1&0 Exo Batch Mo. EGECS0151 Hardener H203 No. EGEBS0047

#ITSALI#HC: Schiitz C2, 19.8, dusty!

4TSADCPANOOOOS

“Ist eine schone Sache die
Datenbank. Ich flittere Sie zum
Teil mit meinem Handy, diese
langen Wiirmer von
Batchnummern lese ich per
Barcode und Wif1 direkt ein, da
gibt es dann keine Fehler. Die
physischen Batchzettel archiviere
ich noch als Scan. *
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roduction DB: Process slip

Sebastian Bachmann

Production Interface

<< Back to the Bond LIS panel (1st) for full size modules list

Related documents: A/B (Heidelberg

New Bond LIS panel (lst) for full size module

Origin | Pl v

Panel |(select) -

Full size module

Nickname
Operator |(se\ect) :”(select) :”(se\ect) j

Fibre mat A1
Fibre mat A2
Fibre mat A3
Fibre mat A4
Fibre mat B1
Fibre mat B2
Fibre mat B3
Fibre mat B4

(sclect) - Batch Expiy = ’ Batch L ’
Glue for panel Soon No. 1 date 1 No.2 date 2
(select) hd Batch Expiry |~ ’ Batch Expiy |~ ’
Hardener for panel
Scan No. 1 date 1 _ . No. 2 date 2 . .
(select) g Batch Expiy  ~ | ’ Batch Expiy " |~ ’
Glue for endplug Sean No. 1 date 1 No. 2 date 2
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: Process slip

View Bond LIS panel (lst) for full size module

Origin Pl
Panel PAMNODDD3
Module FSMO0D002

QOperator Andrea Anjam, Tobias Herold

Date 2016-06-07
Fibre mat A1 FIM00025
Fibre mat A2 FIM0O0024
Fibre mat A3 FIM00O036
Fibre mat A4 FIM00026
Fibre mat B1 FIM00028
Fibre mat B2 FIM00027
Fibre mat B3 FIMO0O0031
Fibre mat B4 FIM00032
Glue for panel Araldite 116 Batch No. 1 ADDO20T000 Expiriy date 1 2020-04-17 Batch No. 2 Expiry date 2 0000-00-00
Hardener for panel Araldit HY953 U BD Batch No.1 ADDO0168300 Expiry date 1 2020-01-21 Batch MNo. 2 Expiry date 2 0000-00-00
Glue for endplug Araldite 116 Batch No. 1 ADDO207T000 Expiry date 1 2020-04-17 Batch No. 2 Expiry date 2 0000-00-00

Hardener for end plug Araldit HV953 U BED Batch Mo.1 ADD0168300 Expiry Date 1 2020-01-21 Batch No. 2 Expiry date 2 0000-00-00

Date for unforming 201&-06-07

Operator for unforming Andrea Anjam, Tobias Herold

Remarks

Status

o
Q
@
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duction DB: Module QA

Cp

Showffilter

.
— :I':n::ess

logicbox_posA_Sum 1469429570 _2016_07_25 08_52_50_Sum . pdf
2016-07-27 19:06:58 by Sebastian Bachmann

Cosmic test with 1 mat incl. comparison to s

=
[=]
[=1
=4

Pl 090 [T 2016-07-27 FSMO000Z2 Cosmictest Maodify Delete

Cosmic_weekendRun_Summary 1469429570 2016 _07_25 08 52 50 Summary.pdf
2016-07-27 19:10:52 by Sebastian Bachmann

ooonz2 Pl Cosmic test with 1 fibre mat R 2016-07-27 FSMO0002 Cosmic test Modify Delete
Moduled _di repeat. pdf
2016-07-2T 19:20:47T by Sebastian Bachmann

00003 Pl Survey module flatness o 2016-07-27 FSMO0003 Survey Maodify Delete
Moduled diffy hist repeat. pdf
2016-07-2T 19:21: 19 by Sshastian Bachmann

00004 Pl Survey module flatness Histogram I | 2016-07-27 FSMO0003 Survey Modi Delete
Modulel diffx_repeat. pdf
2016-07-2T 18:2219 by Sebastian Bachmann

00003 Pl Survey Pins : 2016-07-27 FSMO0003 Survey Maodify Delete

- [ - -

L

Modulel diffx_hist_repeat. pdf
2016-07-27 18:23:00 by Sebastian Bachmann

0oo0e Pl Survey Pins Histograms _J 2016-07-27 FSMO0003 Survey Maodi Delete
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ategorization of modules

Similar to fibre mats modules will be categorized
based on QA results:

— High quality modules will be used close to beam pipe
while modules of lower quality are used in outer region
of detector.
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Summary

> QA processes for SciF1 modules have been developed and commissioned.

A4

Still on learning curve, but already now results helped us to identify

and solve problems in the module assembly.

A4

Production DB has been proven to be a versatile and useful tool
- for inventary
- as electronic process slip

- file system for QA results

\4

Modules will be categorized for use in the experiment based on QA results.

UNIVERSITAT
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Laser set-up: Resolution

Two consecutive measurements

) : ) Difference of both measurements:
of linearity of pins:
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Laser set-up: Raw data
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