SciFi modules production in NRC Kl for LHCb upgrade
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LHCb experiment at the LHC (CERN)
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SciFi-tfracker design

6 metres

output
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*Fibers readout at top and bottom 3 stations

4 detection planes (XUVX) per station
*12 modules per detection plane
16 SiPMs per module (width ~530mm) 3/16

*SiIPMs + FE electronics + services in
the Readout Box



SciFi-tfracker design

6 metres

8 scintillating fiber assemblies
in a module

Half-panel .

5 metres

Endplug

8 fibre mats
with endpiec
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g,!}l SciFi-tracker design

> Scintillating fiber assembly (mat)

Half-panel .

Endplug P
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Silicon photo-multiplier (SIPM) 250um channels
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Scintillating fiber
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SciFi modules series production

Scintillating fiber
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Fiber Quality Center (CERN)

%Nted ﬁber
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Fiber Winding Fiber Winding Fiber Winding
Center Center Center
Aachen Dortmund EPFL

\\

Module Center

Module Center

NIKHEF

CERN

Fiber Winding
Center

Kurchatov

1300 tested
fiber assemblies

Heidelberg
x} 144 tested modules




Fabrication technology of SciFi assemblies

Stainless steel wheel

Scinfillating fibers assembled by winding and bound together with the epoxy glue
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Fabrication technology of SciFi assemblies
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Quality assurance of SciFi assemblies

Y

3. winding process resumed manually
4. ODAC 15XY-J laser interferometer used for
detailed defect measurement and shape recording

source fiber spool
mounted on gear laser-interferometric
diameter scanner
LN3015 w/ real-time display ::La;:(g:ern ea,l
) lumb/neck transversal one
tension control  cjean detector SiPM translation
unit unit light-leak gear

gear control
circuits

n gear control

1. LN3015S detects fiber defect and generates
trigger signal

2. winding process interrupted by motor control
unit
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L,g Quality assurance of SciFi assemblies

Scanner LED bar

Clamped mat end
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Quality assurance of SciFi assemblies
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I!.!I Quality assurance of SciFi assemblies

?0Sr source

A SciFi assembly

SIPM array

SPIROC readout

USB Board

Trigger NIM crate
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Quality assurance of SciFi assemblies

SPIROC readout

?0Sr uncollimated radioactive,
source with activity 1,3 MBg |
under 4 cm brass shielding

SIiPM Horizontal
arrays alignment
Trigger system
Cooler

Light bar

Plexiglas absorber
to cut off MIPs
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Quality assurance of SciFi assemblies
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Thank you!

«LHCDb gets ready for a SciFi
upgradeyn

by Kate Kahle (Aug 2017)

Each of the four boxes houses
five detector modules. 128
modules will make up the new
scintillating fibre (SciFi) tracker,
part of the major upgrade of the
LHCb detector

(Image: Christian Joram/ CERN)

http://home.cern/cern-people/updates/2017/08/Ihcb-
gets-ready-scifi-upgrade
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