o DSC representatives
o Technical Integration Council Meeting
o April 28,2023
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Far Backward Pair Spectrometer Detector Collaboration

Designed to measure the luminosity via

Bremsstrahlung photon conversions (e+e-) on a thin

conversion foil. System composed of:

Sweeper and Analysing Magnet
Conversion foil

He/Vacuum Chamber

Trackers

Calorimeters

DD4HEP Design
Top View

/" Exit Window
© Z=-185m

Collimator
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He gas
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N Magnet
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The detector will provide complementary information needed for the precise luminosity determination

(1% on absolute and 10 for relative).
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Far Backward Pair Spectrometer Detector Collaboration @

Subsystem Structure:

Leader: Nick Zachariou (UoY)

e Technical Leader: Dhevan Gangadharan (UoH)

e Advisors and Collaborators: Bill Schmidke (BNL), Stephen Kay (UoY), Igor Korover(MIT), Georgios Krintiras (KU),
Dan Watts(UoY), Mikhail Bashkanov(UoY), Aranya Giri(UoH), Alex Smith(UoY), Jaroslav Adam, Krzysztof
Piotrzkowski.

Weekly meetings: Tuesday at 10 am ET.

Wiki page: https://wiki.bnl.gov/EPIC/index.php?title=Luminosity Pair_Spectrometer

Extensive task list and investigations underway. Priority in technology of choice of Calorimeter design, tracker optimisation
and technology, and optimisation of detector placement and magnetic fields of analysing and sweeping magnets.
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(FB) High Rate Calorimeter DSC “ cb L

RESEARCH

AGH | "R

DSC composition: Y. Ali, A. Kowalewska, K. Piotrzkowski-DSL/DSTL, M. Przybycien (AGH); J. Chwastowski (IFJ);
J. Nam (Temple), I. Korover (MIT); N. Zachariou (x-link to Pair Spectrometer DSC); J. Adam (x-link to High Rate Tracker DSC)

This DSC is part of FarBackward consortium and is dedicated to design of calorimeters for detection of brems-
strahlung direct photons and low-Q? electrons, which will have to face event rates (well) in excess of 100 MHz.

The baseline fiber/tungsten spaghetti calorimeters are being studied in Monte Carlo simulations to assess the
required radiation hardness of fibers (scintillator vs. fused silica) as well as to determine channel occupancies. In
addition, fiber size and spacing will be selected to get optimal detector performances.

Impact of direct and secondary synchrotron radiation (SR) is also being investigated — that will allow to propose
set of optimal SR filters (graphite vs. lead) as well as SR monitoring devices.

In Fall we will be ready to propose tentative calorimeter (conceptual) designs including associated photosensors,
and this in turn will allow to tentatively propose readout electronics in concertation with two other FB DSCs.

agh.edu.pl
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ePIC, fECal DSC

A Chinese Universities Consortia (Fudan University, Shandong University, South China Normal @
University, Tsinghua University)

A University of California EIC Consortium (UCLA, UCR)

A IUCF

A BNL

DSL - Huan Z. Huang (UCLA), Oleg Tsai (UCLA/BNL)
DSTCd O. Tsai

Groups has extensive expertise and capabilities in executing large scale project in high energy and
nuclear physics experiments around the world. (RHIC, JLab, CERN, Super KEKB).

Including recently built forward calorimetry systems for STAR and participating in SPHENIX WScFi
barrel Ecal construction (same technology for fECal).

Participating Institution has extensive capabilities to curry large scale construction projects.

All are members of ongoing ePIC R&Ds. All groups are in eRD106 (fECal ), and some are members of
related R&D projects eRD109 and eRD110.

‘\\
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FAR-FORWARD SUBSYSTEM COLLABORATIONS

A One Detector Subsystem lead for all subsystems: Alex Jentsch

A Three technical contacts:
A Yuji Goto 0 Zero-Degree Calorimeter (goto@bnl.gov)

A Zvi Citron 0 BO Tracker + EMCAL (zhcitron@bgu.ac.il)
A Alex Jentsch 8 Roman pots and Off-momentum detectors (ajentsch@bnl.gov)

A Cross-cutting FF + FB working group (for common integration issues): Nathaly Santiesteban and
Simon Gardner.

AStatus summary
AAl'l detectords primary technol ogi es

AHeavy focus on engineering design and integration (for BO, RP, and OMD);
optimization of setup for ZDC (# of imaging layers, more uniformity in design to
for compensation ).

Almpedance studies and iteration of engineering design (RP + OMD).
A Support infrastructure and integration with accelerator magnet (BO).
AUnderstanding of background and doses (BO + ZDC, primarily).
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AC-LGAD TIME-OF-FLIGHT DETECTOR

AePIC AC -LGAD TOF Detector System
A Barrel: 1 cm*500 um strips, ~10 m 2, ~2M channels

A Forward: 500*500 um 2 pixels, ~1.4 m 2, ~6M channels

A TOF Detector Working Group
A Convener: Constantin Loizides (ORNL), Frank Geurts (Rice), Wei Li (Rice), Zhenyu Ye (UIC)

A DAQ contact: Tonko Ljubicic (BNL)
A Simulation contact: Nicholas Schmidt (ORNL)
A LGAD consortium, eRD109 (ASIC & Electronics), eRD112 (Sensor & Mechanics)

A TOF Detector Subsystem Collaboration
A Nominated for DSL and Deputy DSL  :Zhenyu Ye (UIC), Satoshi Yano (Hiroshima)
A In the process of defining working groups/packages, and collect institutional interests/responsibilities

A Institutions

A USA Brookhaven National Laboratory, Los Alamos National Laboratory, Oak Ridge National Laboratory, Ohio State University, Purdu e
University, Rice University, University of California Santa Cruz, University of lllinois at Chicago

A Japan: Hiroshima University, RIKEN, University of Tokyo
A India : lIT Mandi, National Institute of Science Education and Research
A Taiwan : National Central University, National Cheng Kung University, National Taiwan University

A China : South China Normal University, University of Science and Technology of China
DSC Reps 04/28/2023 { N
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I rDIRC DSC .
| ¢

Kick-off meeting for hpDIRC DSC held last week Fused silica

prism

Fused silica

» Slides and recording available (next May 5t, 8:30 am EST*)
(https://indico.bnl.gov/event/19338/)

-
~
-
-~
-
-
-

What happened:
» Defined scope of hpDIRC DSC

Photon sensor

Focusing lens

> Merging coordination of DIRC activities at EIC:

hpDIRC DSC / eRD103 / EICGEN P —
> Discussed and started procedure for leadership > Coordination hpDIRC efforts (DSL, deputy)
. . . . . » ePIC liaisons (tracking, readout, software)
nomination and voting (Finalized today) > TR lead
> Scheduled bi-weekly DSC meetings Hardware
. — . > C ts R&D, hase/production, and QA (optics, sensors, electronics)
> Reviewed preliminary breakdown of projects omponents FEE, purcaseprocuct i '
» Mechanical Systems (design of housing and support structure; assuring
> M embers introduced themself integration, developing procedure for installation)
> Assembly of hpDIRC sections, installation, commissioning
> Defined priorities moving forward
Software
» Announced hybrid DIRC@EIC Annual meeting in Jlab June 1-4th > Offline: simulations (DD4HEP, F4A, Standalone), reconstruction
» Online: FEE/DAQ, calibration, monitoring/slow control
DSC Reps 04/28/2023 A
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What is happening:

> Reviewing and adjusting path to TDR readiness,
locking design, construction, and installation

(what and when)

> Reviewing committed, interested, and needed

manpower

> Getting ready for PID review by EIC Project in July

2023

c

nnnnnnn

hpDIRC Workpackages (version 1)

Z | AA AB | AC AD AE | AF  AG  AH Al

©

2028

2030

4| aia2] 03] a4

a1]az2]a3] a4

a1]az[a3fc

5 Project Management

hpDIRC Coordination (ePIC, eRD/EICGEN)

Detector Subsystem Lead DSSL

Detector Subsystem Contact DSSTC

ePIC Liaisons

Tracki
Electronics, Readout, DAQ

Technical Design Report Lead

hpDIRC Key Components:

Radiator bar

g3 By R E

8|k|2

IOnIine

FEE/DAQ

Calibration

I Slow Control

Offline: Simulation

Full Simulation

Fast simulation

Design Studies

Offline: Reconstruction

Conventional Reconstruction

Machine Learning Methods.

PID Algorithm

Offiine Calibration/Alignment

14

$21U0J123|3 Inopeay

[Radiators
BaBar Bars
Pt les/Specifications
Series Production, Liaison
QA

Sensors

[erD110/eRD109 ligison

MCP-PMT R&D

HRPPD R&D

Series Production, Liaison

QA

&C issi
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HCAL
R=267 cm

o
.
ot
0

insulating
layer

o0
e

, PCB
ESRfoils  \ith HCAL Insert

3D-printed frame  SiPMs )
“ X60 cm
absorber O " scintillators and LEDs (60x60 cm?)

Physics motivation similar to the HERA “plug” calorimeters:
Maximizes acceptance with high-granularity, covering 3<n<4, to improve measurement of event pT for inclusive DIS and jets.
Design key features:

e Maximum acceptance with each layer having a distinct shape to accommodate the beam-pipe crossing angle.
e Radiation-tolerant and future-proof design: SiPMs and tiles remain accessible for annealing & upgrades / phased construction.
e High granularity enabled by “SiPM-on-tile” technology (which was not in the baseline design)

The Insert is a small, low-cost, and easy-to-build detector that represents a “new experimental concept and technology that improves
physics capabilities without introducing inappropriate risks”.

We have presented this design and realistic simulation studies on humerous occasions, including to GD/I, in collaboration meeting, etc.

So far, we have produced a design paper (link), a building-blocks testing paper (link), and carried out first test beam at JLab (link to results).
Planned activities in near future include SiPM irradiation LBNL to determine optimal operating voltage and realistic noise for simulations,
and beam tests with prototypes at JLab, FNAL and RHIC.

Interested parties in further developing and constructing this sub-detector include: UC Riverside, UCLA, and Indiana University.
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Consortium: Electromagnetic Precision Calorimetry

One of the activitiesof the EEEMCAL consortium is the construction

of the EPIC backward EMCal
* An NSF MRSI proposalis being submitted

/ e
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FEEMCal in the context of ePIC DSCs

Mechanical Structure

Radiator

Front-end electronics

Back-end readout
electronics, DAQ, full-
chain tests

Prototyping, test stands,
calorimeter assembly

Simulation, reconstruction

IJCLab-Orsay
MIT/MIT-Bates

Charles U./Prague
CUA

Lehigh U.
FIU

James Madison U.
Ohio U.
JLab

AANL
U. Kentucky
Abilene Christian U.

WE&M
(also Ohio U.)

International
DOE

International
NSF

NSF and DOE
DOE

NSF
NSF
DOE

International
NSF
DOE

NSF and DOE

Carlos Munoz-Camacho

Richard Milner

Miroslav Finger
Tanja Horn

Rosi Reed
Lei Guo

loana Niculescu
Justin Frantz
Vladimir Berdnikov

Ani Aprahamian
Renee Fatemi
Larry Isenhower

Cristiano Fanelli

Regular meetings on Fridays at 8AM ET (usually every 2-3 weeks as needed)
Open to new collaborators/institutions!

DSCL: Tanja Horn (CUA)
DSCTC: Carlos Munoz (1JCLab)
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Status of backward HCal DSC

Leszek Kosarzewski

Faculty of Nuclear Sciences and Physical Engineering
Czech Technical University in Prague

Inaugural Technical Integration Council Meeting 28.4.2023

EUROPEAN UNION . CvuT L
European Structural and Investment Funds & o e
Operational Programme Research, TR oty , ZESKE VYSOKE Y, EU
Development and Education Y ; : e V

Center for Frontiers
in Nuclear Science
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Status of backward HCal DSC

Detector Subsystem Leader

Detector Subsystem Technical Contact

Leszek Kosarzewski
leszek.kosarzewski@gmail.com

Czech Technical University in Prague

e Subhadip Pal (PhD student)

None - looking (Leszek Kosarzewski?)

N . cvut ()
e simulations, part time (}‘_-)ﬁb. -
o Alexander Prozorov (Finishing PhD) Veeni Tecnmckt VE Ejl

e simulations, part time, starting now

Brookhaven National Laboratory

@ Peter Hamblen - mechanical design, starting in L? Brookhaven

May National Laboratory

@ Looking now for institutions to join and more people to participate
@ Getting a lot of help from other people at BNL and CTU
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dRICH

Compact cost-effective solution for particle identification in the high-energy endcap at EIC @

dRICH EPIC EIC RICH Consortium

<R

Brookhaven @
BA, BO, CS, CT, FE, '

National Laboratory

GE, LNF, LNS, RM2,
SA, TO, TS Risaleren
, T0, University
D uke Univerza Jre o,
1| St v Ljubljani 1]
e
@ NISER
A

dRICH Collaboration: Board of Istitutional Representatives
DSCL: appointed (acting as TC for the moment)

dRICH Office: Contact Persons of Developing Programs

Simulations, Mechanics, Gas Radiator <«—» Global layout
Photo-detector, Front-end Asics, Data Acquisition <«——»  Services
Aerogel Radiators, Mirrors <4— Internal structure
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dRICH
Restructuring activity under EPIC framework :

New mailing list:  Eic-projdet-drich-|

New general meeting series: https://indico.bnl.gov/category/472

dRICH meetings

meetings of the dRICH DSC

There are 5 events in the future. Hide

May 2023
31May dRICH Meeting - Geometry and Simulations (33
24May dRICH Meeting - Photo-sensors (&)
B8 17May dRICH Meeting - Radiators and Prototype
10May dRICH Meeting - Mechanics and Mirrors m

03May dRICH Meeting - Readout Electronics (I3

April 2023

26 Apr  dRICH Meeting - Geometry and Simulations

DSC Reps 04/28/2023 A
q\\\‘ Stony Brook University | e seusessysewvr |€[)l &éa‘llegfsrg'l‘::fg



-BKWD - High Rate Tracker

Low-Q? detectors Tagger 1 and 2, electrons at Q®> < 10~ GeV? and calibration for luminosity

@ DSL: Jaroslav Adam,
jaroslav.adam@fjfi.cvut

@ DSTC: Simon Gardner,

Simon.Gardner(@glasgow.ac.uk

-
N

= - 107

] T

E }

ml} -

& 10[= | [ P

o B

o L

=

© =

& 8f— S i | 400

2 F

-k

= F S

2 e e S (0

3 F i s i s

®
4 —10°
2 , - 10°¢
0 107

0 2 4 6 8 10 12 14 16 18
Electron energy E, (GeV)

Jaroslav Adam, Simon Gardner

DSC Reps

.CZ

Virtuality Q? (GeV?)

Interaction

‘\\\‘ Stony Brook University |

Beamline
Magnets

&

April 28, 2023

4 Tracking Layers
Separation=30 cm

Lumonosity system
exit window

1/2
04/28/2023 e A

Center for Frontiers
in Nuclear Science



Center for Frontiers
in Nuclear Science

DSC Reps 04/28/2023 A N
q\\\\ Stony Brook University | meseeusesy e |€])| ﬂ



