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Abstract

The NewSUBARU beamline BLO1 is one of the few Laser Compton scattering (LCS) gamma-ray facilities in the world.
LCS gamma-rays have excellent properties such as energy tunability, high directivity, quasi-monochromaticity, and
polarization. We optimized the Gaussian laser beam optics to maximize gamma-ray intensity. As a result of minimizing
the laser diameter and improving the waist position so as to maximize the luminosity function value that evaluates the
overlap between the incident laser and the electron beam, we succeeded in improving the beam intensity by about 30 %.
In this presentation, we will also report on gamma-ray generation using a single bunch electron beam and laser pulse

(~40 ns) using a timing synchronization circuit.
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Figure 1: General layout of the LCS gamma-ray
beamline, BL0O1 at NewSUBARU.
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Figure 2: Maximum energy of LCS vy-ray at
NewSUBARU BLO1.
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Figure 3: Electron beam rms size in horizontal
(black solid line) and vertical (black dot line) and the
transverse beam radius for 3 lasers are shown.

Table 1: Parameters for the 3 Lasers. Wavelength(\),
Quality Factor(M2), Beam Radius(w0) and Rayleigh
Length(ZR)

Laser A[pm] M2 wo[mm] Zr[m]
Talon 0.532 1.01 0.51 1.521
INAZUMA 1.064 1 0.36 0.383
CO2 10.591 1.1 0.875 0.206
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Figure 4: Timing synchronizing system.
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Figure 6: Talon laser beam size (a)before and (b)after the optics optimization. Lens (black solid lines) and center

position of straight section (green dot line) are shown.
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Figure 7: Overlap function between Talon laser and electron beams (a)before and (b)after optics optimization:
horizontal (black solid line) and vertical (black dot line) electron beam size, laser radius (red line) and overlap
function (blue line).
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Table 3: Typical Parameters of LCS Gamma-ray
Measurement

[Electron] 0.95 GeV, 10 mA, Single bunch
[Laser] 532 nm, 15 W, 20 kHz
[Collimator] ¢3 mm
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Figure 8: Measured y-ray spectrum before (blue line)
and after (orange line) the optimization of laser optics.
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