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., €MS Barrel Timing Layer: final design validation
\ through latest test beam results
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The MIP Timing Detector The Barrel Timing Layer

High-Luminosity LHC: Elementary unit: sensor module comprising an array
of 16 LYSO crystal bars coupled to SiPM arrays
* Increased radiation damage induced to detectors e ing S ol "B ,

» High pileup (PU) levels
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— Upgrades needed: a new timing layer will be
installed into CMS to mitigate PU. The MIP Timing
Detector (MTD) will provide time resolution of 30-60 ps
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o SR | , BTL's main challenge will be dealing with the
B S il | .5, radiation-induced damage of SiPMs (Dark Count
Rate, DCR). To mitigate this effect:
Test beam campaigns -
* Smart thermal management: involving cold
Several module optimization studies were explored: operation at -45°C and annealing at 60°C
* SIPM cell size » Module optimization aimed at increasing the
B I signal yield and reducing the electronics noise
8- 160 £ —— Laser - 25 um - 8_ 130 E —e— 25 um-LquCR=1900 fb'1_f
— } —o— Laser - 20 um X ; —e— 25um- L ""=2700 fb™ -
C 140 \ —e— Laser - 15 um 1 £ 120F —e— 25 um - L**%"_3700 fb! -
2 —=—TB-25um 1 8 : s —e— 20 um - L**F_1900 fb" :
S 120F = TB-20um 1 5 110 § —— 20um - L2700 b
S 100k 8 = TB-15um 1 Q 100 —e— 20pm - L7 <3700 fb" -
D E 1 € 9oFl. & = CMS Phase-2 Preliminary
) ) x AU : — 120 .
- c 80F - operating point E 8 . e Typel +annealing at 60 °C: 25 um | > Goa‘ deS|gﬂ
p — 705_ . - -E- 100'_ +Type2+anneal!ngat60:Cf25um ’ . . .
50 _ = . __ _8 —— _Tr)[/);?qe2+annealmgat60 C: 20 pm aCh|eved W|th flﬂa‘
50 b : Type 2 ; % 80 |- -
40 E PR S T B o 0 90 000!l o0 1l 4 1 E 8 : prOtOtypeS
0 20 40 60 80 100 120 o Of 3 > Definition of final
SiPM static power [mW] £ wf = : design with 25 pm
25 um SiPMs demonstrated superior performance . - .
H P P 20 : SiPM and the

00 500 1000 1500 2000 2500 3000 3500 4000 thickest modules

’ MOdU'G thlckness Integrated luminosity [fb ]

100 MS f{’?sf"?l’l’f?{f'r'f’j%f{’l E— [ g CMS Phase-2 Preliminary
Y - . — L L .
S ool «Tyet-25um | & | e Typed-25pm | Prototyping effort complete & target performance
- N j 100 - - . o
s | ~Type3-25um | § O f e Type3-25um demonstrated — moving to production
= 80F 4 1 5 .
Q ) non-irradiated | O _ $
S ool | % o= 1300 + 4 BTL Assembly Centres
) ) O BA
£ wf = B ; (BAC)

01 20 - : « Common tools  for

oL ol module assembly
0 20 40 60 80 100 120

SiPM static power [mW] finalized
thicker modules exhibited a better performance

» Plan of producing 2
. trays/ month/BAC — &7

References: scan me , | o
* Final installation

expected by summer B\
2025 "

Commissioning in CMS starting in 2027




