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Detector Concepits: Start with the Magnet

» Working Group Charge:

» A General-Purpose Collider Detector
» Solenoid is still leading magnet contender
» Basic Decisions:
» High Field (~3 Tesla) or Moderate Field (~1.7 Tesla)
» Large bore (~3 m diam) or small bore (~2 m diam)
» Length of Coll
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Interaction Region 8

Detector Space

+4.5 m Longitudinadl

3.0 m radial: constraint of Rapid Cycling Synchrotron
(RCS)
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IP-8 Detector Region

» Electron and lon crossing
beams at IP-8

» RCS 3 m transverse from IP
» Field must be < 5 Gauss

» Longitudinal space for
detectoris £ 4.5 m
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Three Magne REEREEeiE

» Large-Bore, High Field
» Large-Bore, Moderate Field
» Small-Bore, High Field

Each has conseqgquences for the detector design
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. Large-Bore, High-Field

Paul Brindza modification of
“Marco” magnet of ePIC

Coll Inner Radius 147 cm
Coil Length 2113 cm

Yoke length = 370 cm
Yoke Quter radius 280 cm

Central yoke must be 1 m (radial)
100% Fe to contain strong field

» No Instrumentation possible in yoke
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. Large-Bore, High-Field

» Axial Field on axis
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I. Large-Bore, Moderate-Field

Same as previous

Coil Inner Radius 147 cm
Coil Length 2113 cm
Yoke length £ 370 cm
Yoke Outer radius 280 cm

Central Field of ~1.7 Tesla allows
central yoke ~60%Fe 40% detectors for
HCal or BELLE-II style Muon (KLM)
Entfirely contained in 3 m radius to RCS

C. Hyde

1/21/24




I1l. Small-Bore,

CORE design (P.Brindza)

High-Field

COmpact detectoR for Eic (CORE)

. - n= -1.00 N= -0.00 = 1.00 i ae
Inner radius 100 cm, E L sl .
dimensions ~PANDA Nl 200
0,5 -2
Yoke 60% Fe (by volume) F ™
. . - 1 _— — ) 0
compatible with ~3 T G200 wjzo _
field and RCS B o s oy 10
. . | Elements "\:: 3. -
> Symmetric yoke with N o ks
asymmetric detector ~1 [ — DIRC, dRICH
| = eTOF LGAD =200
—_~ | = EMCal
Scalable by 120% and 2 oo
still consistent with IR-8, H " Fes keal
| | KLM, Flux-Return 2
RCS onq 3 Tesla 3= - L L 1=1.00 ———— ;=136
constraints E{m)
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CORE field, B, on-axis
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Discussion RElRiE

» | suggest these three options are essentially the only currently viable magnet options

» Discussion should address the importance of different trade-offs
» Large-Bore High-Field,
» Improved tracking, space for multiple detector systems
» No barrel calorimetry or muon ID outside coll
» Large-Bore, Moderate-Field
» very similar to ePIC in basic layout, Similar tracking performance to ePIC
» options for Barrel-yoke instrumentation
» Moderate-Bore, High-Field
» Improved Tracking, Barrel-yoke instrumentation (e.g. KLM)

» Geometry more constrained, CORE shows it is possible
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