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DEVELOPMENT OF A SELF-RESONATING PULSED LASER ENHANCEMENT
CAVITY FOR LASER-COMPTON SCATTERING LIGHT SOURCES
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Abstract

We are developing a new type of laser oscillation and storage system for Laser-Compton Scattering (LCS) light sources.
By integrating a laser oscillator and enhancement cavity, it is a system in which only light with a wavelength that satisfies
the resonance conditions of the enhancement cavity is selectively oscillated and enhanced within the resonator. This
optical device is characterized in that active control for maintaining the resonance of the optical storage resonator, which
was conventionally required, is not required in principle. Using this optical device, we succeeded in continuous ultrashort
pulse oscillation of sub-ps order for about 1 hour. Recently, we are working on stabilizing the temperature with the aim
of stabilizing oscillation/storage and reconstructing the optical system, and preparing the X-ray generation experiment.

Yo TZoEZ RIS 2 k2L T3

1. L—Y—aY 7k UEEL.ONEFE FERILRIEI L — LR 2 ST 2 0 IC
Ly L 12, JRIBSME 27 & 5 12 ih 2 T RN 2 I
1.1 s7 T2 08A% %, I, PID A% T HRE

L —H¥—2a v 7 b viifil(Laser Compton scattering, T 16 pm DFIFZ FF\o. HIAE 1200 £
LCS) £, RINRIAHBE CINEL 20T 2 L— g <o o e 00

P—HZ2WRICE D, X -y SR O YET % BEL

?5%%1%% &% Fig. 1 1omd, B2,

KEK LUCX 28I} % LCS #HlIcHL % &, 23 MeV D
12 12eV DL —F =N HEIEIE, T2

%—ﬁ%smvﬁﬁmxﬁﬁﬁﬂénéouxmﬁ Laser light

LT, UTFTOHEEME TN,

o ITRILF—DuEMNH B,

o MEMEMENDH B, Electorn Scattered electron
o EEAEDD 2, ’ g
o BUEHFICHRTRBEDO Z X LVX —D T2 o
BT 2720 DBEREF DT FILF =K\, Scattered X-ray
SO &) ISIRA BRIERT 2720, LCS 2V
FHROBIFEDTEF (AT T S (1], Figure 1: The notion of laser Compton scattering.

1.2 LCS DYEIRMAH D 7= & DIEERE IR

LCS DOMEIZ BT RDOERKTH 5, AHIET
IIEEREIRIEICHEE VAL —F— 2 EET 3
ZEIZED, L= L RBERR AT S LI

# iwatanabe @huhep.org

-99 .



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 WEOB13

oL, MHNELC R L w)HEBH >,
DIEZ RRT 2 72012, HIIERADEE IR
EMHENDETA T4 TREAL T,

2. BRHBERAEBFHRIRIERICLSD/NILR
L —H'—1iEa

H R ILIEADEE R R O &N % Fig. 2 1SR,
CDY AT L, NEELIRES O LSS 2077
R DN D ADEEREILIRER 2 8@ U CHE R IR
22 LTL—Y—HIRT 2, 2Dd, HIRBEN
ZLTH ZDOHIREE T E 2 F 7 B &tk %
Wi 72 TR DM EE IR 2R T 5 720,
74— Ny 2 EDHlEIT) 2 L LICHRE
MHed 22 LR TH D, Uk, SFTH
JEE 7o Tl HREEGIE O % L X 2 0]
WTES, TNETICCW RIRTHAREK 19 JifG%E
LTV 3[3],

7272 L, AFILISEDEERHRE TV A 2 S
T 2701, HR\ANICEREINTVLEOLA L
VW=7 %A 200 ABHIRBEBELTELE DA
WD B,

(1)

DR D & NS HIERG 1OV AERLEE C
H Y. HROIHELIEHER O 72 o R E O Fl#EIIC H
R ERGIHWT-TZENTE S,

3. Bty hk7yvF

B AR HRDEE RIS 1 X 279V R IR D Fhi
v F7 v 7% Fig. 3127,

3.1 7 7 A N—HaIEH

7 7 A N—IEEH ORERIE, KD ED S MEFIC,
7 74 73— Y X — % (Fiber Collimator, FC), Yb i/l
7 7 A4 X —(YDb fiber, YDF), M ES#HLEL 75
(WDM). FC THE LT\ %, YDF Dty
B 976 nm OPEMAEL —F =2 HWTEDH, Kv 7
78 5 7 % —(Pump protector, PP)Z 4L T, WDM
A1Ens,

Lloop = 2nlcgqy

32 HHZEH
32,1 NEREILIRER

NERAR L S 7 — 2 420 mm, #DIEL
JAWENHASE T 5 L 357 MHz & 725 K 9 ICERGETE
NTw3, I5—RB3AT VL ADERICeTV F &
N3,

322 E—Fuv 7R

E—Frvy 7iZix, 774 3N=THEL BRI
fRPEERZ T 5, 172 EEM, 1/4 PR, W
HE—L AT vy —NE—Foy 7HECES L
TWw3,

323 ZFERlEe—FevF v IR

HEEIIRE I EZER— T 2 720121F, L—VF—
HoZEfle— &, MR S 7 — 0k 2 %€ —

4 \
/
1
\
y
7
K E ‘,
-
e

Lcav
Enhancement cavity

Lloop

\_/

Figure 2: The notion of self-resonating cavity.
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Figure 3: Schematic of experimental setup.
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Figure 4: Waveform of mode-locked pulse.
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Figure 5: Autocorrelation waveform.
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Figure 6: Spectrum of wavelength.
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Figure 7: Intra-cavity power measurement over an hour.
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Figure 8: Temperature measurement at optical box and
cavity over an hour.
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Figure 9: Temperature measurement after effort of
stabilization.

Table 1: Difference between Maximum and Minimum
Temperatures

Measurement point MAX-MIN [*C]
Hut 0.50
Inside the box 0.06
Optical cavity 0.06
Fiber 0.06
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Figure 10: Picture of observed fiber end.
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