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Abstract

Laser Compton scattering photon sources have several features such as narrow bandwidth, energy tunability, small
source size, and polarization switching. In order to produce a high-flux and narrow bandwidth X-ray, a small emittance and
high-current electron beam and a high-power and tightly focused laser pulse are necessary. Therefore we are developing
a ERL-based LCS source using a laser enhancement cavity at the compact ERL (cERL) in KEK. In this paper, we will

describe an issue of frequency drift due to the thermal expansion of the optical cavity.
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Figure 1: The optical cavity structure.

Table 1: Design Parameters of the Optical Cavity

Repetition rate 162.5 MHz
Finesse 5600
Spot size at the IP (0 /0y)  20/30 um
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Figure 2: Block diagram of the feedback system.

-«

JLIIREEZ MERF T 27200 D 7 4 — PNy Z il filf
Y] T 7 — G5 F R ORI Z A L 7% Hansch-
Couilaud % [4] % Pound-Drever-Hall (PDH) % [5] {
ib%ﬁ?%:kﬁ??\ﬁﬁ®%vb7w7?ﬁ
PDHEZ ML T35

3. HIFROERELER

HIR#WMD I 7 —F L ¥ — %Wbﬁffwém—
7y ZICBGERNZI) MAHHREZHE L Tnwb, it
IERAEHERF D 7 4 — KNy 7 ZEfES ¢ T, L—H—
ZEBLTWS &, HIRBOREN LHRT 2 Z &1
uﬁui)‘%ﬁ%n@g“(b) Zo /\T’ﬁ%ﬁ@(ﬂﬂﬁﬁ‘kﬂ‘j‘%

&L RSB EPM ORI BTN CwoTL E
923, LCS FEERrP I ERS & VA FEHE X & 2 202 HY
HHDT, ~EDOHRBEZHRFCE 2 X910, R
I fHFTw 3 2oV by s EL
VETFECHET LIk, HEICLEHED
B WE L CTwb, L L. 2016 43 HooFEk
iz Z oy i L Enhniz EoREBED
ZEALHSH o 72, Figure3 12 20154E3 H & 2016 44 H
WCHNGE U 7 3R 2R & HRER P O B — 284 T DR E
ZAERT, TDZ T 7HRT LI, DLETIE 7 Ref
TR 1°C DIRFE FA7 5 7203, 1451213 2 IR
1.5°C bIEN EFRA T2 X 512> T\ %, HRERIC
BREIN TV S L —F — O FHEREIMEE L 2015 4F 4
H2310kW., 2016 43 HAS6kW &3 L ALLHETDIZ )
WREV, £20 HERNIZ, ME»EZE - LT
EEZITo T LRI S 7 —DH D #F L 1x1fT-
TV,

MR O v v e CIRETE 2 HIRBEIIHE
12 LTI 30 um T, ZAUEARD IR LR 162.5 MHzZ
WAL T 2.64kHz S TH 5, HIEIC & - THIRE
DIRFENY 1°C EFRT 2 & B —2kHz, FEIC

2015/04 cavity —
2015/04 pipe —

g mW

19 (a)

Temperature [°C]
>
[N

-4 -2 0 2 4 6 8 10
Time [Hours]

2016/03 cavity —

2016/03 pipe —

Temperature [°C]

o
o

-4 -2 0 2 4 6 8 10
Time [Hours]

Figure 3: Measurement of changes in the temperature of
the optical cavity.
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Figure 4: Setup of the mirror scattering measurement.

Green
Laser

Too Fo, HIREZ P T 2B HIRE DO R—2 7

Oy 7%2\0Tw»5 3ADABIE A ——4
UN—BIDH DI L 72, Tk T, Enicdt
REEORIC X 3Bz zZoNB LEZSND,

Figure 5: Measurement of scattering loss of the cavity mir-
TOT.
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Figure 6: Measurement of the decay time of the lasaer
power in the optical cavity.
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Figure 7: Measurement of changes in the frequency of the
optical cavity.
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