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Abstract

The oscillator free electron laser at Nihon University has a potential to generatehighly brilliant, ultra short-duration,
mid-infrared light pulses, especially at a high repetition rate. The unobtainable properties of mid-IR pulses may induce
a nonlinear reaction by sequential instantaneous irradiation to the eigenfrequencies of hydrogen-related molecules such
as water and ammonia. To improve the performance of this free electron laser, we are planning to generate a high
repetition optical frequency comb by introducing a phase harmonization between pulses generated at around 3 GHz so
as to concentrate the intensity on specific eigen frequency components. In this presentation, we will introduce the outline
of our research on optical frequency comb and phase hamonization system, and report on a pilot phase hamonization

system as a preparatory step.
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Pulse Time Width At < 100 fs frequency spread Af = 1/At > 10 THz
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Figure 1: An overview of optical frequency comb [1].
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Figure 2: A schematic of the oscillator FEL [1].

[ AT LAOEEZ R TOD[ 1], MR R AT
LD X% Fig. 2 127”7, Figure 2 OXHIZ E%f@
2 Beoo M 8l Lbﬂzlz\/I/X’\f}:Ek%’fNLtu%
MBEA R E T HI LY 3&0)@@%&1&0(%%%‘%
N7 UL AIHI B AR - B IS A R EL T ER
T&ED, OB, AARFEH B HE L —Y—[2-4]
EUTHRZR - FERES L TWD,

3. MERHIRFRDEE

HIRIAE LA~ OFTERFEE L T, BB IR &R DR
%’é%ﬁﬁa EEROLIRERT 6718 mm THY, FEERE T
BiEA AT DIZPT0IR U 7- R B A 5B UEEE X % Fig. 3
WA T, BEORKEZOMEHEICH NN TWNDS
R3700 OME4=T—IT7—% 2 Kl AL LA RS
B OISO thF 2 H AL — A[S]hBEHT D,

w3 —ikr?
E=Eyexp (wz(z)) exp (ZR(Z) * up), (1)
2
R(z)=z (1 + (ZZ—O) ), Q)
2
w(2) =w, |1+ (ZZ—O) . 3)

MEsEOh=RIZ, Q)R R bk D, HLIEERE
6718 mm 2>HAL AR R HA AR B2 FH D W T BE 0D dh 2813
R3653 LsRDBNT-,

B IIR AL DB, P AR TS
TVUyRR—=RREDEHEMZ D201, HFL—vk

MEARZ W T O EE I L7z, M Fig. 4 (TR,

FEAIZ Fusion360 CTi%it%4TVy 3D 7'UZ—TCHIRIL
7o FARBRILIE RN AN T AL —F — D %%
IR A DO CTHRIETDMLIERH D,

2230mm

W
aueld

ou

wwiose

P

(3
HLa ser

w
)

JoM

Que

Test Resonators

Figure 3: A schematic of the pilot harmonic resonators.

Figure 4: A photo drawing a part of the pilot harmonic
resonators.
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Figure 5: A measurement of laser beam sizes at several
points.
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Figure 6: Measurement results with f=250 lens.
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Figure 7: Incidence meter overview.
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Figure 8: Beam size at convergence point.
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