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New Experiment at Jefferson Lab.
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New separation magnets (PCS) for better S/N
g.s & e.x BΛ up to A=6 ~ 208
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Decay Pion Program
"π⁻, K+" coincidence with Enge & HKS
Parallel Experiment with

( HES ⊗ HKS ) ⊕ ( Enge ⊗ HKS )
g.s BΛ of s-, p-, (sd-) shell

with ~10 keV accuracy
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Next Session
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Parameters & Requirements of Enge spectrometer

Nov. 18, 2024

Type Hardware spectrometer
Central Momentum ~ 110 MeV/c
Momentum bite +/- 30%
Dispersion 1.53 cm/(MeV/c)
Momentum Resolution 10-3 (FWHM)
Solid Angle 4 msr

Δp/p ~ 10-3 momentum resolution
Peak separation, Better S/N
Measurement from position info. at focal-plane
Angular info. as a supplement

A few 10 keV/c momentum calibration
With alpha-sources (~ 100 MeV/c/q ) @target
Detection of well-known momenta alpha-particles at focal-
plane in vacuum

σ~100 ps target time reconstruction
Suppression of accidental coincidence background
Particle identification (π / μ / e)
Lifetime measurement
→ Good start time counter (σ~100 ps)

position (σ~350 μm) & angle (σ~6.7 mrad) information



Vacuum
Chamber

Overview of Enge Detector

Target
(same)

Beam pion • Particle momentum from Focal Plane Detector
1x1 mm Sci-Fi in vacuum (832 ch) → 80 keV/c LSB
Wide Mom. coverage of pions (78 ~140 MeV/c)

• Another tracking device for angular measurement
Drift Chamber (spare HKS DC, 640 ch)

• Timing measurement & Trigger
TOF detector (Scintillator wall, 96 ch)

• a few 10 kHz single rate
• Simple Trigger (TOF Layer1⊗Layer2)

1x1 mm Sci-Fi
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Vacuum
Chamber

Momentum Calibration with alpha-sources

Target
(same)

Beam

1x1 mm Sci-Fi

alpha
Calibration with α-sources
• Mixed nuclides (230Th, 241Am, 244Cm) [Eckert & Ziegler]
• Calibration without beams（~10 keV systematic）
• Sci-Fi All "OR" Trigger
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Nuclide Energy
(MeV)

Momentum / Q
(MeV/c)

Branching
Ratio

241Am 5485.56 (12) 101.1479 (11) 84.8
5442.80 (13) 100.7526 (12) 13.1

244Cm 5804.77 (5) 104.0515 (4) 76.9
5762.64 (3) 103.6729 (3) 23.1

230Th 4687.0 (15) 93.491 (15) 76.3
4620.5 (15) 92.825 (15) 23.4



alpha-source
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alpha sources available from a vendor "Eckert & Ziegler"
Get AF-type 3-nuclide mixed source through RadCon

230Th, 241Am, 244Cm   (1~5 kBq each)
Φ = 5 mm source area, no cover
<20 keV resolution (FWHM)
Removable package
$3,610, 5-6 weeks delivery time

Make special holder to mount to target ladder
and 1x5 mm2 slit to make small source point



Expected alpha-source result
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230Th
241Am

244Cm

δp = +10%
δp = 0%

1 hour
3.7 kBq each

Monitor by NMR/Hole Probes

Fiber Number = 



FP position search
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Z

Demonstration of focal plane position search

Since simulation has ambiguities, Finding FP position is important to improve resolution
Changing detector position and Finding location with the best resolution
1 cm shifts → 15% deterioration 

Best resolution !



Summary

2025/5/16 JLab Hypernuclear Collaboration Meeting 2025 10 p.

Drift Chamber

TOF wall (New)

Sci-Fi Detector (New)

1 m

Vacuum Chamber (New)

Signal port

Ken Nishida
TOF wall with SiPM (MPPC)
Radiation tolerance

Kotaro Nishi
Sci-Fi Detector with SiPM (MPPC)

Jin Takahashi
Radiation Budged with Geant4



Enge Detector (Alternative)

The University of Tokyo

Sho Nagao



Enge Setup
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Vacuum
ChamberTarget

(same)

Beam pion • Particle momentum from Focal Plane Detector
1x1 mm Sci-Fi in vacuum (832 ch) → 80 keV/c LSB
Wide Mom. coverage of pions (78 ~140 MeV/c)

• Another tracking device for angular measurement
Drift Chamber (spare HKS DC, 640 ch)

• Timing measurement & Trigger
TOF detector (Scintillator wall, 96 ch)

• a few 10 kHz single rate
• Simple Trigger (TOF Layer1⊗Layer2)

1x1 mm Sci-Fi



Plan B (Scintillator TOF wall)
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w/ SiPM(MPPC) detector w/ PMT @ESB

Deterioration of MPPC may prevent the achievement of 100 ps time resolution
Rearrangement of TOF wall with conventional PMTs w/ 3cm thick is under consideration
Acceptance can be fully covered, Saving the time and manpower
Performance evaluation will be conducted



Plan A (Sci-Fi detector)

2025/05/16

0.5 mm FFC (Hirose FX14)

EASIROC Test Board on or under the platform

VETROC LR-TDC
@ SHMS

16 ch x 52 modules

34pin
Flat cable

34 pin
Flat Cable

LVDS out

Signal port
on chamber

+60 V for Bias (common bias for 64 ch)

Fiber

Frame

Frame
+ SiPM board

40pin

Analog out,
Thermal



Plan B (Sci-Fi detector)

2025/05/16

Optical port
on chamber

HV ~ +1000 V

Fiber

Frame

Frame

Optical
Fiber

EASIROC Test Board on or under the platform

VETROC LR-TDC
@ SHMS

16 ch x 52 modules

34 pin
Flat Cable

LVDS out

SiPM
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