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LHCb and its upgrade
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LHCb tracking system for the upgrade
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» Double clad plastic scintillating fibre as active material

Mirror
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Attenuation length vs integrated dose

S e SciFi Read-Out

—— NOL L191 (10cm)

s _ :SCSF_78: AHoer : é E E E s s R , if Cooling plate
_ :fél"'%i_ """"""" """"""" R """""""""" """ —— izz?:x e EO 25% é = —— Master Boards
TR kit _» e :_ -------------- ---------------- 5% -------------- ----- e V =25V —_ . % o »
U 0.5§ ; : : —A—2V=3:V 5 g ; v
0.45 g g BN 0.2 g —— 1 Clusterization Boards
04F- gy o —— e TV 1 & v |
035;— Za ----------- ----------- ﬁ Hﬁ ---------------- -------------- —0.15 PACIFIC Boards
0.32— --------- 5—--.: -------------- ---------------- ------------------ -------------- | g“ S ---------------- E .= @ ;
0.25 i— -------------- ----------------- 304 S TN ------------------- ---------------- _ -------------- ?0'1 SciFi Module CﬁZ’,ﬁ‘Z,,;a,fZZe 8 -~ SiPM and flex cables
0.2 ¥ sl S B— --------------- ----------- - ---------- \ ---------------- . PACIFIC Clustering GBT Optical to
= 5 —0.05 o e links ‘TELL 40 N
OASIE e R T gy - ' A = Cold box
O?;ISO 400 450I - I5(|)OI - I5%0I - 600 650 700 758 : Prototype of the FE electronic and Sci-Fi read out scheme E ' ,Scintillating Fibers
Wavelength [nm] E
Ch annel pltCh — 250 um Fibers emission spectrum overlap to PDE of the SiPM 2015 devices. ; |
| | Amplify, shape and digitize SiPM signals v £
P | > Custom 125-channelio e EtIES A g H'g_h PDE( 4V, A ) Mixed-signal ASIC connected without interface Fiploded view of the Read-out Box
;g > Fast signal response & short recovery time dg > Noise: < Dark count >Direct X-talk O  to SiPM arrays: % Cooling system in confined space
= » Dark count rate (bcr) after irradiation (kHZ=MHz): 3 > Delayed X-talk >After-pulses 3 Current input with 4 selectable gains ﬂ > Front End electronics + cooling
® > Radiation hardness: ted 1 MeV fl : : .
"E- > Annealing @40°C: factor ~1.6 /week : A e2xpec e eV fluence E 5 Tunable fast shaper to cut signal tail g » SIPM at -40°C
up to 6 Xx Neg/CM L ' ' . : :
o < Cooling: factor ~2 per 10°C 9 .q/_ . . o Do.u!ol.e gate_d mtegra.tor (n? deadi i g Flushed with Nitrogen
0 _ _ X > 2015 vs 2014 devices: higher PDE (50% vs 34%) L Digitized with a 3-bit nonlinear flash ADC @40 MHz @ . _
» Operate SIPM at -40°C to reduce noise but worse delayed X-talk. Ls Output sent to Clustering FPGA ¢ Light & thermally insulated
TestBeam results Summary
Results The project | ly at th it fib d modul
. — . C - > e project Is currently at the transition to Tibre mat and module
E 1 — ! 1.5 neighbour, sum = seed = - I i
> Hit efficiency: ~ 99% ¢ - om0} Gi1S00- series production from four different centers after the successful
, . ] 0.99— 4+ — u i
» Light yield: 16 p.e. at mirror : + : I 0196 | EDR [3]
(2014 SiPM, aluminised mylar mirror)  0.9sF- N — 10001~ S . : :
> Resolution: 70~ 80 wm : 10 =1~ > Fibres production and delivery has started (150 km/week).
_ _ 0971 + - : - : : . . .
> Used to tune simulation ; 1 500 - > SIPM production fulfill requirements, improvements expected.
. 095F ER 1~ > Full electronics read-out chain prototyped.
Perfomaliu e IO 0200 200 (l) 00 400 A . P i yP
the requirements o sz” f ’ 3 s_eedafe:ho;dl Ipel o waapm > OCIFI planned to be installed starting from January 20109.
ingle hit efficiency as a function of clustering seed thresho it resolution from test beam measurements
RWTHAACHEN References

1] LHCb collaboration, Letter of Intent for the LHCb Upgrade, CERN-LHCC-2011-001, LHCC-I-018.

UNIVERSITY

é g 2] LHCb collaboration, LHCb Upgrade Tracker: Technical Design Report, CERN/LHCC 2014-001, CERN-LHCC-2008-007.

¢ .(I)ﬂ- 3] LHCb collaboration, LHCb Scintillating Fibre Tracker Engineering Design Review Report: Fibres, Mats and Modules, LHCb-PUB-2015-008, CERN-LHCb-PUB-2015- 008.

c

: ECOLE POLYTECHNIQUE NI.'ef

!"j FEDERALE DE LAUSANNE 38th INTERNATIONAL CONFERENCE %

@ @cuLTYOFPHYsz \ ON HIGH ENERGY PHYSICS UIllVGI'SltY of Renato Quagllanl
RN - L, LeNHE 4 BRISTOL emait: rauasiiaecern.ch
CORPUSCULAR AWUNIVE ICHEP2016CHICAGO CHICAGO




