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FIC@JLAB SITE PLAN

IP1: Full Acceptance Detector
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FOLLOWING J. BJORKEN'S VISION:

Full Coverage: 1on rapidity to e rapidity

Uniform detector density per unit rapidity
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DIS HADRONIC
KINEMATICS: xP+g
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MEIC CENTRAL DETECTOR

WITH DUAL SOLENOID MAGNET
(Geometrically compatible with 1.5 T CLEO Solenoid)

Electron End-Cap: <HBD (CF,+UV-GEM) or TRD, eAerogel RICH
(Modular), *TOF(MRPC), .EMCal (Shashlyk+ inner PboWO, )

Dual Solenoid in common cryostat
4 m long inner coil
Central Field 3 Tesla
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MEIC CENTRAL DETECTOR

WITH DUAL SOLENOID MAGNET
(Geometrically compatible with 1.5 T CLEO Solenoid)

Barrel Region:
*DIRC (7t,K,p to <6 GeV/c), *TOF(MRPC), ' EMCal (W or Pb sampling)

Dual Solenoid in common cryostat
4 m long inner coil
Central Field 3 Tesla

Coil wall
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MEIC CENTRAL DETECTOR

WITH DUAL SOLENOID MAGNET
(Ion End-Cap Detectors)

*TOF(MRPC), *sampling EMCal, Hcal/Muon Tracker (CLEQO)

Dual Solenoid in common cryostat
4 m long inner coil
Central Field 3 Tesla

Coil wall

EM calorimeter TOF

tr 1 cker forLer

) Sl PlXel vertex + tracker
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« Forward Dipole (z=5.5m)
= 2T-m (scaled to 100GeV/c

proton)
e Flux exclusion for e-Beam

= Acceptance 25 < 6 <80 mr
(relative to electron axis)

= > 50cm Tracking space after
magnet

« FFQ triplet acceptance:
= + 10 mr horiz, £14 mr vert, for
|Ap/p1<0.5
= 25 mrad cone (full opening) line-
of sight to ZDC

= High Dispersion Focus @36m
= Full Acceptance:
0.5> | AP/P| > 0.005
or 6 p, >4 mrad
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END-CAP &
FORWARD REGIONS

e 2 Tesla-m Dipole
(z=5.5m)
= (of. For 6 < 80 mrad,
Solenoid Bdl < 0.6 T-m)
= Acceptance * 90 mrad
(relative to electron)
(+40, —140 mrad to ion)

e Full Reconstruction of

Projectile Fragmentation

= High-P,, and/or small —x; (low rigidity)

= 3.5<n<5

= Mesons from decay of near exclusive N*, A2, A-?

* NN correlations in heavy nuclei

= P/P,, <(1GeV/c)/(40 GeV/c) = 25 mrad relative to ion-beam
< 75 mrad relative to electron axis

7 = 16
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Beam Pipe and Central Trackers
CEB UIEIEElE __Beam Lin IP1 lon Side

"51600 um res.

i

OF



DEEEERORSSTBSASTHNS
AND R&D EFFORTS




MODULAR RICH

Conceptual Design o Simulation in GEMC
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Reverse Bias

Tom Hemmick

HADRON BLIND
DETECTOR(HBD)
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HADRON BLINDNESS
Photoelectron efficiency, AV g, =460V

Photoelectron efficiency, AVqe,, =480V
Charge collection, AVgey =460V
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TOF (MRPC)

tdiff_12_zero
mRPC TOF : tdiff_12_zero

Pren-ﬁn SN
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CATHODE PCKUP ELECTRODE e e =% ps
£ 1 ndf 370.4/52

i e E Constant 140.3:6.8 o- t = A t/ \/2

Mean 0.007653 +0.000845 m—

Sigma 0.02493 +0.00086

EIC R&D
UIuC
eRD14

C. Williams et al

* compact PID detector

« Flexible arrangement, can be
projective to IP and at barrel
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MRPC PROTOTYPES ASSEMBLED
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T RPCs assembled

All done at UIUC by eRD10 post-doc Thnjea Choi @




EMCAL (SHASHLIK+CRYSTAL)

IHEP, COMPASS Shashlik, 2010

scintillator sheet to be tested
can attach mirror to fiber top ends

3D-printed
scintillator at
W&M
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GEANT4 DIRC Simulation:

Narrow radiator bars grouped to
common prlsm/photosensor array

e Standalone Geant4 simulation




DIRC imaging: 3-Layer spherical
L.ens with Flat Focal Plane

3-layer lens Prototype prism

Fused Silica
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— The focal plane can canted to align the sensors with perpendicular to the B-field.




FULL SYSTEM DIRC CHERENKOV

ANGLE RECONSTRUCTION

Cherenkov angle resolution (for each track)

30 /K
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The per-track resolution vs track
polar angle, for three assumptions
of track incidence angular
resolution.

With a tracker angular resolution
of 0.5-1.0 mrad and a sensor pixel
size of 2-3 mm, the lens-based EIC
DIRC will reach Cherenkov angle
resolution close to 1 mrad
corresponding to a 3o /K
separation up to 6 GeV/c.

EIC R&D Milestone reached: The
feasibility of a high-performance EIC
DIRC has been demonstrated and

using a compact readout “camera.”
21 Oct 2015



SINGLE BOUNCE DUAL

Aerogel with
e N lon-Side RICH Detector
Fresnel lens

~75 cm focal

length: 1mage

In contrast, ePHENIX and BEAST concept have in-focussing mirrors




