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Relativistic Heavy lon Collider
- Collider physics experiments

NASA Space Radiation Laboratory (NSRL)
- Space radiation research
- Galactic Cosmic Ray (GCR) simulator

Brookhaven Linac Isotope Producer (BLIP)
- Radioisotopes production
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Optically Pumped Polarized lon Source

Atomic H N Neutralizer lonizer Rb-cell Sona
injector H,-cell He-cell NL(Rb) ~ 10™4cm2 transition

Na-jet
NL(Na) ~ 3x10'5cm
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“ReThinking” ion source development

Robust construction
of the He grid system
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Upgrade of the Cathode shape

New design of the Rb Cell
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T, = 350 ps
|:fgu:e35o llALl Bst Input ~ 7 x 10 protons/bunch

Current @Tk9 Gy

Linac/Oppis/oppis-average_2-US.logreq 04/01/2024 04:38 - 09/19 23:10 - B8 X

File Window Markers Analysis

OPPI3 Averages 2 3133316
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WARNING: Could not filter data from the requested scalar file
loperations/app_storefRunDatalrun_fy24/34323/Linac/Oppis/oppis-average_2-U5/2024-04-13.0913.34.s5dds
Menu selection: Window -> Dataset Options...

Laser_ Power Oppis_L-DB2 Oppis_FC-Tk9




Polarization @200 MeV polarimeter

File Window Markers Analysis

Linac/Oppis-PolFromMgr.logreq 03/29/2024 02:09 - 09/19 07:43

Qppis Polarization
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Menu selection: Window -> Dataset Options...

WARNING: Could not filter data from the requested scalar file
loperations/app_store/RunData/run_fy24/fullRun/WeekOf2024Sep08/Linac/Linac_Pol_200MeV/2024-09-08.0003.03.sdds
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Development of the
Laser lon Source




High current heavy ion beam acceleration

35 mA C#
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Time (us)
Kanesue et al., Appl. Phys. Lett. 105,
193506 (2014)
_ 300~1000 mm 71 i3+
Immediate capture of the 35 mA of ‘Li
Expanding plasma —
Ultra dense extracted ion beam (plasma) Z 40 e —
C  —) + Transverse Eg,
Iaser ab|at|0n Conflnement by . . E
olasma Sy « Simultaneous generation of £ 20,
solenoid field acceleration and electrical £ 10
(10-1000 G) focusing field R A
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-> suitable for low energy high Time [us]
current beam Okamura et al., Sci Rep 12,

14016 (2022).




Compact neutron source using
Intense L1 1on beam driver

Neutron conversion target

IH linac

Plasma production
chamber

lon

lon beam energy

Beam pulse width
Repetition rate

Peak ion beam current
Average ion beam current
Neutron energy

Average neutron flux
Peak neutron flux

Length

7|_i3+

14-20 MeV
0.1-5us
100 Hz — 1kHz
10 - 100 mA

10 - 100 pA

1 MeV -10 MeV
Up to 1 x 10° n/cm?/s
Up to 1 x 10'2 n/cm?/s
<8m

Advantagel: Forward-directed neutrons = very small number of unwanted
neutrons, small shielding
Advantage?2: Short beam pulse = Background separation by TOF method
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