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Goals of the Consortium

Develop calorimeters that meet the requirements of physics
measurements at an EIC — including all regions of the detector

Systematic uncertainties are expected to be the main limiting factor in extracting the underlying physics

0 Reduce systematic uncertainty on a broad range of physics measurements by
employing different technologies

O Broaden the spectrum to include new technologies that could potentially offer
improved performance, lower cost, mitigate risk and broaden user involvement

Muon chambers
(flux return yoke)

l"vv 4

G:M | (Sci-F1)

DIRC & TOF
:Fi 53

, ———— o
ﬁl

Emcal (Shaslyk)

Central tracker

(low-mass DC) I

Endcap tragker (TRD?)




Regions and Physics Goals

Calorimeter Design

Lepton/backward: EM Cal
o Resolution driven by need to determine (X,
Q?2) kinematics from scattered electron

measurement
o Prefer 1.5%/NE + 0.5%

lon/forward: EM Cal

o Resolution driven by deep exclusive
measurement energy resolution with photon
and neutral pion

o Need to separate single-photon from two-
photon events

o Prefer 6-7%/E and position resolution < 3
mm

Inner EM Cal for for n < -2:
» Good resolution in angle to order 1 degree to
distinguish between clusters
» Energy resolution to order (1.0-1.5
%I/NE+0.5%) for measurements of the cluster
energy
» Ability to withstand radiation down to at least
2-3 degree with respect to the beam line.
Outer EM Cal for -2 <n < 1:
> Energy resolution to 7%/\E
» Compact readout without degrading energy
resolution
» Readout segmentation depending on angle

Barrel/mid: EM Cal
o Photons and neutral pions from SIDIS and
DES in range 1-10 GeV, so absolute energy
uncertainty in photon should be 100 MeV
o Leads to order 10%/E

Barrel, EM calorimetry
» Compact design as space is limited
> Energy resolution of at least order 10%/VE,
and likely better

lon/Forward: Hadron Cal
o Driven by need for x-resolution in high-x
measurements
o Need Ax resolution better than 0.05
o For diffractive with ~50 GeV hadron energy,
this means 40%/E

Hadron endcap:
> Hadron energy resolution to order 40%/~E,
> EM energy resolution to < (2%/VE + 1%)
> Jet energy resolution < (50%/VE + 3%)




eRD1: For/Backward and Very Forward

U Lead Tungstate (PbWO,) — high resolution inner EM Call

» Despite progress (work with SICCAS and now also CRYTUR) still a struggle to
work with vendors to get reliable PboWO, crystals that would be compatible with
EIC requirements at small angles in the forward and backward regions

» FY19: construct a prototype to investigate limiting energy and position

resolutions, and in particular constant term; continue discussion with vendors

[ Glass-Ceramics (DSB:Ce) — alternative, more cost effective

» At larger angles, where resolution requirements are less stringent, glass
ceramic scintillators provide an attractive and cost effective option.

» FY19: produce and evaluate DSB:Ce with properties optimized to meet EIC
requirements: optimize composition, investigate causes of inhomogeneity,
and develop an optimized manufacturing process, readout

See next talk by T. Horn



eRD1: Central and Mid- Region

0 W-powder/Scintillating fiber with SIPM readout

» Early R&D for the central/barrel region is essentially complete

Q High density Shashlik

» Path forward to address non-uniformities and improve energy resolution for
measuring jets and providing PID for SIDIS and DVCS

» FY19: complete afirst set of test modules and test them at BNL

See talk by C. Woody



eRD1: Hadron Calorimeter

1 Sampling hadronic calorimeter with improved energy
resolution using Dual Readout

» Hadronic calorimetry with integrated timing — principle: evolution of
hadronic shower

» FY19: proof of principle using a small, 3x3 prototype —to be build
with parts from STAR forward Hcal (iron and lead absorber and
scintillation tiles

» Next steps: MC simulation for optimization, followed by construction of a
larger detector

See talk by O. Tsai



eRD1: Auxiliary Detectors

O Examples: Luminosity monitors, low Q2 tagger, ZDC

U Discussions about possible concept strategies at the
Calorimeter Ad-Hoc Workhop on 6 April 2018
(https://indico.bnl.gov/event/4468/)

» Very radiation hard detectors - ILC FCAL
> Si-W - ALICE

» Very radiation resistant PbWO, - PANDA

0 FY19: Follow up discussions from Ad-hoc workshop
with people from different collaborations to identify
and evaluate suitable technologies for auxiliary
detectors
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