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Luminosity and centre-of-mass energy: ep collisions
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The electron-proton/ion collider (ePIC) detector
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The electron-proton/ion collider (ePIC) detector

hermetic coverage:
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The electron-proton/ion collider (ePIC) detector
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The electron-proton/ion collider (ePIC) detector
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Tracking system




Tracking system

microMegas

@ AC-LGAD based TOF:
* PID & additional tracking point
e 20-35 ps time resolution for ToF

1.7 T magnet

@ Monolithic Active Pixel Sensor (MAPS) Silicon vertex
tracker

e 3-layer inner barrel (IB) and 2-layer outer barrel (OB)
e |IB X/Xo : 0.05%/layer
OB X/Xo : 0.25%+0.55%
 End-cap disks: 5 electron and 5 hadron side
e X/Xo: 0.25% per layer
e 20 um pitch
 Small material budget, with carbon-based structure
« Room temperature operation, with air cooling

® Micro-pattern gaseous detectors: yRWELL and
microMegas

* timing resolution: 10-20 ns
e additional space-point for track reconstruction




Tracking resolution
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Tracking resolution

Backward

-2.5<n<-1.0
(mid-pseudo rap.)

Requirement:
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6plp [%)
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electromagnetic calorimeter
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Particle identification

1.7 T magnet




Particle identification

detectors based on
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_ _ o _ AC-LGAD based TOF, for p < 0.5 -3 GeV/c
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Cherenkov detectors
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Cherenkov detectors Jual RICH

aerogel tiles

Gas
volume

Entrance
Face

conical mirrors % R
HHRPPD photosensors:  radiators: CoFe gas and aerogel
spatial an(_j 30-ps timing Fused silica ~ Fused silica * SiPMs as photosensors
resolution for TOF - \ = / bar
High-performance ‘@ | ),
DIRC *
&

Photon sensor

Focusing lens



Time of flight =
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AC-LGAD based TOF

30 pym space resolution
25-35 ps time resolution
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Particle identification: coverage
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Electromagnetic calorimeter
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Electromaanetic calorimeter

Electron Endcap EMCal
PbWO, crystals

External structure &
cooling

Flange of the |
beam pipe

cooling plates

beam pipe

Internal structure &
cooling

read-out boards

PbWO, crystal &
internal support structure
universal support frame  pJrC bars

I

 Backward EMCAL.:
high-precision PbWO4 + Si sensors
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Electromaanetic calorimeter

Electron Endcap EMCal
PbWO, crystals

External structure &
cooling

Flange of the |
beam pipe

cooling plates

beam pipe

Internal structure &
cooling

——

read-out boards ; ’~-~"".“"~_-'»:_..5 T ——

PbWO, crystal &
internal support structure
universal support frame  pJrC bars

I

AstroPix: silicon
sensor with
500x500pm? pixel

Backward EMCAL.: E—
high-precision PbWQO4 + Si sensors e

size developed for
the Amego-X NASA
mission

Barrel EMCAL.:
3D imaging with MAPS and sampling Pb/ ‘
scintillating fibres with Si sensors -

-----

“““““
W\

ScFi Layers
— - — with two-sided
ereaeered  SiPM readout



Electromaanetic calorimeter

Electron Endcap EMCal
PbWO, crystals

External structure &
cooling

Flange of the |
beam pipe K-

cooling plates

Cables

Steel Structure
beam pipe
HCAL Detector
Internal structure & inkneh sl
cooling
read-out boards = ¥ [ Steel Base
PbWO, crystal &
internal support structure

e d

universal support frame  pJrC bars

/Ry

AstroPix: silicon
sensor with
e Backward EMCAL.: 500x500pm? pixel

size developed for
the Amego-X NASA

mission /‘X{ Hillman Rollers

high-precision PbWO4 + Si sensors

.......
\\\\\\\\

* Barrel EMCAL.:
3D imaging with MAPS and sampling Pb/
scintillating fibres with Si sensors -
- Forward EMCAL: N
finely segmented W powder/scintillating fibres 2| sreson

......
- \ 9

e SiPM readout




Hadronic calorimeter
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Hadronic calorimeter

TIT
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e Backward HCAL:

steel/scintillator sandwich as tail catcher
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Hadronic calorimeter
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e Backward HCAL:
steel/scintillator sandwich as tail catcher

 Barrel HCAL.:
steel/scintillator sandwich: detection of neutrals
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Hadronic calorimeter
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e Backward HCAL:
steel/scintillator sandwich as tail catcher

 Barrel HCAL.:
steel/scintillator sandwich: detection of neutrals

 Forward HCAL.:
steel/scintillator sandwich longitudinally
segmented, high granularity: good E resolution
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Far backward/forward systems







Far backward/forward systems

Low-Q2 taggers:
detect the lepton scattered
under very small angles
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Far backward/forward systems

Low-Q2 taggers:
detect the lepton scattered
under very small angles

side view:

Luminosity monitor dipole

® ®

required absolute precision: 1%

required relative precision: 0.01%

exit window/
converter

=
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Far backward/forward systems

BO detector

B0 system: trackers+electromagnetic
calorimeters inside magnetic field
to detect protons and photons

Low-Q2 taggers:
detect the lepton scattered
under very small angles

side view:

Luminosity monitor dipole

required absolute precision: 1%
required relative precision: 0.01%

exit window/
converter

15
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Far backward/forward systems

BO detector

B0 system: trackers+electromagnetic
calorimeters inside magnetic field
to detect protons and photons

--;;55j Roman pots and off-momentum detectors:

& reconstruct far-forward protons

#%! (and other charged particles+light ions)

Low-Q2 taggers:
detect the lepton scattered
under very small angles

Luminosity monitor Side VIewW: 516 m
required absolute precision: 1% brems.y's)  \| —— - M
required relative precision: 0.01% exit window/ '

converter
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Far backward/forward systems

BO detector

Zero-degree calorimeters:
detection of neutrons and
B0 system: trackers+electromagnetic photons
calorimeters inside magnetic field
to detect protons and photons

1, Roman pots and off-momentum detectors:

i reconstruct far-forward protons

e o

f i“[:,H;;,‘_ (and other charged particles+light ions)

Low-Q2 taggers:
detect the lepton scattered
under very small angles

Luminosity monitor side VIEW:  gipote il
required absolute precision: 1% brems.y's)  \| —— - M
required relative precision: 0.01% exit window/ '
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Test-beam measurements Optical test of
refurbished DIRC

TOF detectors
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Summary and outlook

* EIC with ePIC will address various open and key aspects of QCD via
* high luminosity
» collisions of polarised electron and polarised proton/large variety of unpolarised ions
* Fully-instrumented detecrtor

o Efforts started 20 years ago, with continuously increasing activity

* QOver the next decade building and commissioning of ePIC: very exciting times ahead!
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