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¢« LYSO
 Producer: Taiwan Applied Crystal
 One of qualified LYSO producers for CMS MTD
« Can deliver LYSO crystals with CMS standard wrap

 Funding can be available in April for constructing a
prototype if CHiP phase-2 is approved

T dep. of LY Decay time
(%/K) (ns)

LY (ph/MeV)

5 (73%)
0.89 cm 200 -1.98 14 (23%) 420
110 (4%)

1.14 cm 33,200-39,900 -0.28 36 420

LI EEEN 2.4-2.8 cm >100 22-400 440-460
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« CMS MTD requirements and technology choice

LYSOILSO tiles with SiPM readout:
TK/ ECAL mterface 25 mm

Si with internal gain (LGAD):
On the HGC nose ~ 42 mm

« SIPM R&D studies by CMS

« Extensive studies of
radiation damage, including

temper_ature effeCtS and * Readout: Citiroc1A from weeroc for multichannel SiPM
anneali ng (Chih-Hsun Lin, IPAS)
* Increased dark current with . gipum used by cMS in R&D in 2019: HPK MPPC-
dose HDR2-3015
« Reduction of dark current
with lower temperature CMS ECAL
. EB— APD: 4x10'3 n/cm?2 B
i |mproved S/N Wlth |Ower EE—VPT (vacuum phototriodes) : 7x1015 n/cm?

temperature VPT
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CMS MTD aspects

e CMS-BTL LYSO:Ce
e Hh/mm x 3.2Zmm x 3mm
1AM N/I-FEL 2 — )L
(RFxa—7)
« EPIC-ZDC®C Crystal

Calorimeter

e« 3cmx 3cm (F7-1F 2cm
x 2cm) X 9cmd &R 7 —
AEBZ Db TES

- B8E7I)I—7 (NCU) T
nJLHj:E)E&bT7D I\Q/f
THxEBHZENTES
U REINVNEED.

« EPIC-ZDCDpixelE & L
TCMS- BTL/T N X 3O—
JHEBAWSEZ EHEZ
SN 5
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Barrel timing layer: (BTL)

» Operation at T =-30°C
(CO, cooling common with TK)

+ LYSO:11.5x11.5 mmz?
- Custom SiPM: active area < 16 mm?

« ASIC: TOFHIR
[ adapted from TOFPETZ2 ]

» LE discrimination with amplitude
measurement for time walk correction

« Challenge: SiPM Dark Count Rate
and sensor design

Endcap Timing layer (ETL)

Operation at T=-20 °C
(CO, cooling common with HGC)

+  LGAD pad size: 1x3 mm?
+ Ganging 3to 1 atInl>2.1

+ ASIC: Exploit libraries, and
expertise from RD53 (65 nm)

* Ongoing design study (preamp
+ Disc + ToA and TDC)

+ Challenge: Scale to large area
and readout chip with <30 ps

»  Control cards with power, clock distr., control and data links (IpGBT)
» Data volume (zero suppression): 1.2 Tb/s BTL + 2.4 Th/s ETL

» Level-1 trigger up-scope option:

» Exploit data from regions of interest upon LO from other systems
» Requires adjustments of the ASIC logic

CMS BTL layout

LYSO:Ce matrix 1x16

Emm
0. 08 [a] ' EETEN

2 B el
,,




Management issues

e 1/237% 9H . Yulia Furletova s EPIC Far-Forward
SystemBEREE I —T 47

* Request to shift ZDC by 4m closer to IR

 Reduce size? 50cm x 50cm?

« Impact on physics (acceptance)

« -t resolution vs granularity

« Effect of magnetic fields near ZDC

ZDC ( 35 m to the front face of ZDC)

> 7 k8] (35m to the front face of ZDC)
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Management issues
* Request to shift ZDC by 4m closer to IR

2m shift

0.5m shift 33m from IP
34.5m from IP

to the ZDC face

IP

« Detector simulation/reconstruction
« Dedicated person, connection to software group

* Integration with DAQ

« Dedicated person, connection to DAQ group

 Mechanical integration in CAD
« JLab/BNL + ?

2023F1H26H 6



Schedule
 Preliminary Design (50% ready) Aug 2023

 Final Design (85% ready) April 2024

« Specs/Docs/First Article etc. (Apr 2024 - May 2025)
« Construction starts: May 2025

e Delivery/Tests : Oct 2026 (?)

« To be ready for installation Oct 2027 (?)



Cost

- We need a vendor quote for each item(s) and a time
for production

ZDC
cD1 ECCE ATHENA cD2
Total $1,093,120| $6,953,856] $1,853,801 $7134,182
Material $1,093,120| $6,612,100 $1,621127  $6,627100
Labor (hours) 4,880 2497 3,990 4600
Labor § $507,082
In -Kind $6,953,856 $1,485,250, $6,953,856

Japan Japan

e We need to finalize the in-kind contribution

(including all documents) by CD-2 day (which is now
Jan. 2025% ) by v

« Taking into account that CD-2 reviews are typically few
months (maybe even a half a year) before the actuial CD-2
daY, we need to plan to gwave a DOE-Japan agreement (or
at least a good draft of it) to secure the in-kind
contributions before June 2024 - within the next 1-1.5 %ear
- otherwise it will be difficult to incorporate everything by
CD-2 review.



Other Questions for ZDC

« EMCAL / PbWO4
e Light guides? Light-loss? Energy resolution?
e Spatial resolution?

« Imaging CAL

« HGCROC. Does readout supports a streaming
mode”?

« FPGA?? Location?
« HCAL Pb/Sci

e Layout:-- 10x10 towers? How to collect light 7
e Shielding?
 Magnetic Field from e-line magnets?
« Space for FPGA and DAQ?



Management issues

* Questions which we need to address
(preferably by next meeting, March 6th)

e In-kind vs DOE contribution (and when we are ready
for the contract) (Yuji G.)

 Timeline - how much time do we need for
production and assembly (Yuji G.)

Reference design (all)

Simulation (Po-Ju, Lynn and others)

e energy-resolution, -t resolution vs number of layers and
granularity

Integration with DAQ group (?)
Radiation hardness, Si vs Sci (Michael, Yuji Y., all)

« Shifting ZDC toward the IP by few meters (Yulia,
Alex, Po-Ju, all)
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