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SBU/CENS EXPERIMENTAL PARTICIPATION
PAST — PRESENT — FUTURE ©

e Nuclear Physics Group participated in nuclear physics experiments for
decades
o RHIC — PHENIX - Past
o RHIC - sPHENIX - Present
o JLab — MOLLER - Future
O JLab — SoLID - Future
o CERN - SPS experiment (NA60+) = Future
o EIC - EIC detector(s) - Future
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SBU/CENS EXPERIMENTAL PARTICIPATION

e RHIC - PH]

PAST

O Drift Chamber DC
o0 Ring Imaging Cherenkov Detector RICH
0 Hadron Blind Detector HBD
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SBU/CENS EXPERIMENTAL PARTICIPATION
PAST

e RHIC —- PHENIX
O Drift Chamber DC
o0 Ring Imaging Cherenkov Detector RICH
o0 Hadron Blind Detector HBD

DC
RICH
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SBU/CENS EXPERIMENTAL PARTICIPATION
PAST °

e RHIC - PHENIX HBD West HBD East
O Drift Chamber DC -

o0 Ring Imaging Cherenkov Detector RICH
0 Hadron Blind Detector HBD

HBD
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SBU/CENS EXPERIMENTAL PARTICIPATION
_ PRESENT °

o0 Central Tracker - Time Projection Chamber TPC

INTT

Silicon strips, 2 layers
re-use of PHENIX FVTX electronics

Monolithic Active Pixel Sensors (MAPS),
3 layers, based on ALICE ITS IB detector
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SBU/CENS EXPERIMENTAL PARTICIPATION
PRESENT °

e RHIC - sPHENIX

o0 Central Tracker - Time Projection Chamber TPC
1.6 m

INTT

Silicon strips, 2 layers
re-use of PHENIX FVTX electronics

Monolithic Active Pixel Sensors (MAPS),
3 layers, based on ALICE ITS IB detector
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SBU/CENS EXPERIMENTAL PARTICIPATION

PRESENT
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SBU/CENS EXPERIMENTAL PARTICIPATION

e JLab - MOLLER

o0 GEM Tracker
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integrating
detector

array

FUTURE °

tracking
detector

downstream
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SBU/CFNS EXPERIMENTAL PARTICIPATION
FUTURE ¢

on

300

anra

4 GEM planes, located downstream of the two = MOLLER GEM module:
magnets MOLLER GEM module as exploded view
seen in the beam’s eye
view
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE

o
i,
i
o
W

4 GEM planes, located downstream of the two MOLLER GEM module:
magnets exploded view
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE

e JLab — SoLID

;..(‘ EM.Calorimeter
v./“c.im (forward angle)

Target
Hima
im
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °

e JLab — SoLID

Center for Frontiers
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE

e CERN - SPS experiment (NA60+)

GEM-Tracker
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °
e EIC — EIC detector(s)
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °

e Establishing detector R&D laboratory
O Micro Pattern Gas Detectors (MPGD)

O Solid State Devices
« Tracking - Particle Identification — Timing

o Materials for detectors
« Meta-Materials

o Electronics development
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °

e Variety of detector R&D rae

Cherenkov

5 mm

[} ] Radiator
e Establishing detector R&D laboratory Protocabode s .4 e
o Micro Pattern Gas Detectors (MPGD) mpttcaton sovom "7 g ik o Bukbcumege
o Solid State Devices _ _ Picosec

« Tracking - Particle Identification — Timing
o Materials for detectors
« Meta-Materials
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o Electronics development

K. Dehmelt 3/24/2022 A
‘\\\‘ Stony Brook University | meseeusesy e

Center for Frontiers
in Nuclear Science



SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °

Particle

e Variety of detector R&D
- Establishing detector R&D laboratory et s - A
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o Materials for detectors
« Meta-Materials

o Electronics development
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE °

Particle

e Variety of detector R&D

Cherenkov
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e Establishing detector R&D laboratory Preocarode 1 s
o Micro Pattern Gas Detectors (MPGD) R e G oot S e

o Solid State Devices

« Tracking - Particle Identification — Timing

o Materials for detectors
« Meta-Materials

o Electronics development
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE

e Establishing detector R&D laboratory
o Micro Pattern Gas Detectors (MPGD)

O Solid State Devices
« Tracking - Particle Identification — Timing

Wire Bonding

TimePix Chip Application

o Materials for detectors

« Meta-Materials
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE

Readout
e Establishing detector R&D laboratory
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SBU/CENS EXPERIMENTAL PARTICIPATION
FUTURE ¢

e Nuclear Physics Group participated in nuclear physics experiments for
decades and will participate in nuclear physics experiments for the
decades to come

e Many opportunities concerning detector R&D because of future
accelerator/experiment projects

e Any collaboration more than welcome
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Parity Violation Physics at Jefferson Lab

0.245

MOLLER Experiment at Jefferson Lab E MOLLER f
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SoLID Experiment at Jefferson Lab

Parity Violating e-d
scattering

Proposal being
prepared for reviews
Possible timeline:
2027- 2032
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u [GeV]

Single longitudinal spin asymmetry sensitive to axial
and vector electron-quark couplings. Precision
measurement relates to those and through them the
electroweak physics parameters. Any deviation =
physics beyond the SM
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QCD through nucleon & jet internal structure

Quark’s transverse motion, angular momentum & QCD: color confinement/fragmentation

sPHENIX detector at RHIC - =

Internal Structure of Jets: N = a S
Quarks and gluons are colored but all S 'B i

observable particles in nature are

color neutral. How does this happen?

Origin of Mass & Spin: SoLID @ JLab and EIC
25% 25%

— [ spin 4= Qang mom. ] =1 [ spin 1 Ga,ng mom. ]

Color Confinement Fragmentation 1
Hadronization Color neutralization

() |

SoLID (SIDIS & J/)

Parton level

\ Particle Jet Energyaepositions
P in calorimeters
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