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Abstract

Laser Compton Scattering (LCS) is a technique to produce quasi-monochromatic X-rays and gamma rays by colliding
a laser with a high-energy electron beam produced by an accelerator. Although LCS light sources are expected to produce
photons of the same quality in a small (10m x 10m) device as those from large synchrotron radiation facilities, the low
number of scattered photons is an issue for practical use. To solve this problem, we have developed an optical cavity to
generate colliding lasers with high repetition rate and high peak power. However, the operation of an optical cavity in an
accelerator environment with high noise limits the stored optical power by maintaining resonance through resonator length
control. Therefore, we have devised and are developing a self-resonating optical cavity in which the resonance is
maintained spontaneously by connecting the optical storage resonator and the laser oscillator in a closed loop. In this talk,
I will report on the current status of self-resonating optical cavity and its temperature dependence.
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Figure 1: Schematic of Laser-Compton Scattering using an
optical cavity.
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(b) Self-resonating optical cavity.

Figure 2: Schematic of a (a) conventional and (b) self-
resonating optical cavity.
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Figure 3: Schematic of the experimental setup.
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Figure 4: Photograph of the experimental setup.
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Figure 5: Time stability of Intra-cavity power.
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Figure 6: Room temperature log.

Figure 5 &0, 4000 FoIZ7- > TL—W — IR D HkfE
Licboo, ERENIRED L TEIL CWOBERT-23 005,
0 F5~2000 F>E TOIRIRE /7 DEFDETRE D RMS %
EHEIE 12.9 % Th-o7=, £7=, Fig. 6 LOIFEKFZID 4000
FOIRI D FEBR =2 IR B I X RO i LR L 7= 2 8 Tk
LTW5, ZORERMNOEREEIREZ (LD —F—FIRD
LEMEIZHEL QOB REMEDS RIBS LT, BELLT
EUTOINTEZTWD, £ EIRENELT D
ZETHIRSRECINT L —T EHE(LL ., Eq. Q)DL
RAEBROGEMEPLDOT N ELD, IV —T 2ED
FSR (Free Spectral Range) & AR E7D FSR IZTIUAEL
=T BRTRIELI DHEE—R DI H L E DD
FTIIMEE—RIZE IR CE RS e<725, 2L T,
HEE—ROERNFENEAT HIE TERDLIRE R
45, ZOBLEOLE, RERE DL EITIRD KL
RO E /2572 EAE BIE LI,

4.2 IRERELLEO BRI — Ry 73R

BREFIRE AL L —F —RIBO R EVEICEEE &
IFLTWAEERLF 4 1%, BREEIREZ ELDT=Z0HIT
ERYEORT Y7 2 DOREE LT, —2 B KE
b= U DRIETHD, JeFH LI 19 [HERS
HZET, KBICLVIRELZ EAER -T2, D HIK
FREEE) Box I EAT O— VAR E LI THD,
FEIAAT 0 — VST B a5 LT, iy
N7 o7 OISk 2N OBR B IR NS D A HE
2 Bl g WYVAY S ) T Bkt (e = ik i g G N AGWA
3, Figure 7 |2 4000 FYH OFERENTRE OHERB % | Fig. 8
VW [RIREZ O BREE IR E OHERE 27~ T[6], 7035, L HIE
IXFEBR=E ., Box WAUA, SLIESRER, 774/ —H857,
FEHRTUYRA—R, FHRILYRR—RD 6 2T Tfio
7oo EFEEIFHARESHOEBS A S 2 RTIZEE T2
TIREITIRE NS IR HIR L 7% (BT 5545 T
55,

2.00

=
~
v

1.50

=
N
w

1.00

0.75

0.50

Intra-cavity power [W]

0.25

0.00

0 500 1000 1500 2000 2500 3000 3500
Time [s]

Figure 7: Time stability of Intra-cavity power after
stabilizing setup’s temperature.
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Figure 8: Temperature log of 6 points of experimental
setup.
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Table 1: Temperature Change of 6 Points of Experimental
Setup

Room (Outside the box) 0.34°C
Inside the box 0.14 °C
Cavity 0.12°C
Fiber 0.08 °C
Upper BB 0.10 °C
Lower BB 0.10 °C
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Figure 9: Waveforms of mode-locked pulsed oscillation
with self-resonating mechanism.
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Figure 10: Spectrum of mode-locked pulsed oscillation
with self-resonating mechanism.
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Figure 11: Latest temperature log of
experimental setup.

6 points of

Table 2: Temperature Change of 6 points of Experimental
Setup (latest version)

Room (Outside the box) 0.50 °C
Inside the box 0.06 °C
Cavity 0.06 °C
Fiber 0.06 °C
Upper BB 0.06 °C
Lower BB 0.06 °C
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