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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. In BLO1, the incident
laser propagates about 12 m after emitting and collides with the electron beam at a 20-m long storage ring line, generating
gamma rays. Due to this long-distance propagation, high accuracy is required for optical axis alignment, which is currently
the biggest challenge in BLO1. In this presentation, we report the dependence of gamma ray intensity on the position of
the incident laser waist and the gamma ray intensity dependence on the angle of the alignment mirror.
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Figure 1: General layout of the LCS gamma-ray beamline,
BLO1 at NewSUBARU.
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Figure 2: Maximum energy of LCS y-ray at NewSUBARU
BLOI.
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Table 1: Parameters for the 3 lasers. Wavelength(}),
quality factor(M?), beam radius(wo) and Rayleigh
length(Zgr).

Laser Aum] M? 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 3: Electron beam rms size in horizontal (black solid

line) and vertical (black dot line), Talon laser radius (red

line) and overlap function (blue line) are shown.
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Figure 4: Timing synchronizing system.
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Table 2: Parameters of Talon Laser Optics
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Figure 5: Comparison of the dependence of y-ray intensity

on timing delay between an electron beam and a laser pulse

under three conditions based on simulation.
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Figure 6: Comparison of the dependence of y-ray intensity
on timing delay between an electron beam and a laser pulse
under three conditions based on measurement data.

44  BAIUTIRAFMERIE

< RRRIEICIE Ge RTER B LN~V F F v RL

7%5447“‘(MCA)%H%\T 1 BdHT-0D 5 <t
FH(cps)EFBIERERIC 1 T SRIE L, V7
NN TFEAE =L L—F—J8E g X—p D5k
PRFEZTIC, KBV ROMBORE LT, Ho~
FRIRE DFAI TIRAFEERE LT, KR T v aics
DT REDEAI L TERAFMED S I — a0
% Fig. 5. FHIFER% Fig. 6 (2”9, V= AMLEDZEAL
DA < RDEAI TIRIGFE DY — 7 1B % R IEL
TWAZEN Dol £/, Pos.1 DNEcb T ~#a4t

PASJ2024 FRP062

7000 1 - —— 0150V
—o— 1500V

6000

5000 -

IS
S
153
5

s

Gross(cps)

3000
2000 1 N\

1000 A

0

0 2‘0 4‘0 6‘0 8‘0 lll)O lZIO l!w

Volt(V)
Figure 7: Dependence of y-ray intensity on mirror
angle(Horizontal). Rising voltage from 0 to 150 V(blue
line) and descending voltage from 150 to 0 V(yellow line)
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Figure 8: Dependence of y-ray intensity on mirror
angle(Vertical). Rising voltage from 0 to 150 V(blue line)
and descending voltage from 150 to 0 V(yellow line)
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Figure 9: Filling pattern. 10 mA single bunch and 40 empty
buckets and 77 train and 80 empty buckets.
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Figure 10: Pulse laser waveform of Talon at 20 kHz.
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Figure 11: Dependence of y-ray intensity on timing delay
between an electron beam and a laser pulse based on
simulation.
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Figure 12: Dependence of y-ray intensity on timing delay

between an electron beam and a laser pulse based on

measurement data.
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