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MOTIVATION

laser-driven polarized particle beams
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MOTIVATION laser-driven polarized proton beams
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MOTIVATION  polarized hydrogen gas target

Test with Lamb-Shift Polarimeter @ IKP
-J JULICH
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POLARIMETRY R&D polarimeter for laser-driven proton beams

. @ beam energy

250 255

| = 200A, &, =5A, A~800 nm

Py is the laser power, &, is the peak proton energy. O is the total charge,
P is the beam polarization. assuming start from P=100%

P, [PW] &, [MeV] Q [nC] P [%]
1.34 53 0.26 82 S
T 105 1.3 65
12.1 133 24 57
21.5 152 3.1 56

Luling Jin et al. PRE 102 (2020) 011201(R)
J. Thomas et al. Phys. Rev. Accel. Beams 23 (2020) 064401
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POLARIMETRY R&D solid-State Nuclear Track Detectors(SSNTDs)
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POLARIMETRY R&D First polarimeter for laser-driven protons
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POLARIMETRY R&D polarimeter for 45-MeV proton beams
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POLARIMETRY R&D polarimeter for 45-MeV proton beams

CR-39
~ 1 detector [
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Polarimeter installed at the Irrad station

¥4 A Front view of

Irrad station Top view

Side view

JULICH

Mitglied der Helmholtz-Gemeinschaft 29. September 2022 | C. Zheng Page 10 PSTP 2022 | Mainz J Forschungszentrum



POLARIMETRY R&D polarimeter for 45-MeV proton beams
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POLARIMETRY R&D
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POLARIMETRY R&D Particle identification: track polar angles
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POLARIMETRY R&D |eft-right asymmetry: pol. & unpol. runs
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Shot 3: No.116 (Right)

Shot 5: No.169 (Right)

Carbon ion track polar angle / degree
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POLARIMETRY R&D polarimeter LE Pol at JULIC
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POLARIMETRY R&D polarimeter for 45-MeV proton beams
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POLARIMETRY APPLICATION polarimeter for 3He ion beams
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POLARIMETRY APPLICATION polarimeter for 3He ion beams
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POLARIMETRY APPLICATION Laser-driven pol. 3He exp. at _
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POLARIMETRY APPLICATION Pol. gas target & Polarimeter
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Laser energy : 50 J

Pulse duration : 2 ps

Focal spot size : 15x20 ym?
Peak intensity : 1x101° W-cm-2
ASE contrast : 10-10

Data recorded on one side
of the polarimeter at north:

6 laser shots / day
at PHELIX
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SUMMARY

* Polarized particle beams from laser-driven acceleration
becom a hot topic in the laser-plasma community.

 New polarimetry is urgently required for laser-plasma exp.

* Our group has developed one kind of polarimeter based on
solid-state nuclear track detector(CR-39).

* First use of the polarimeter with a pre-polarized 3He gas jet
target at PHELIX has been realized.
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Subline
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POLARIMETRY R&D Pproduction of neutron in Al aperture
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Neutron estimation: ~ 6x107 s'-sr?, mostly <5 MeV
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POLARIMETRY R&D scan image parameters: track profile

initial surface

Directly measured parameters

/

final surface

M. : Major axis of opening mouth
M. : Minor axis of opening mouth

X_ : Total length of track
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projected in horizontal direction
m : width of track end (or M2)

AREA : area within the shape

Estimated parameter

Z_: Depth of track end

projected in perpendicular
direction
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