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Abstract

The oscillator free electron laser at Nihon University can generate high-intensity mid-infrared light pulses at a high
repetition rate of 2.856 GHz and holds the potential to pioneer new areas of physics closely related to the absorption bands
of many molecules, including hydrogens. We are developing technologies that utilize nonlinear effects induced by high-
intensity, ultra-short light pulses to enable molecular manipulation including high-efficient hydrogen generations from
waters. To address the high difficulty of the required adjustments, we are establishing procedures for precise tuning of
the resonant state consisting of three concave mirrors by using a test resonator. In this presentation, we will report on the
current status of our research using the test resonator, especially after increasing the number of rounds by a splitter change.
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Figure 1: Overview of optical frequency comb.
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Figure 2: Overview of a phase synchronization systems to
be installed at the FEL.

3. EAERERFMAIRIEBDIERL

PEFERIAS AT A% 3 #e o M SED DA S AL, ED
EED 2 OB E D TH IR IR DM EEN
HOFFFLIZHEN T REIND, 2 TOIIL OB 72
it#)& SEVERR L, FHTE 5 1E2 et L=t . EED N

RN OILIEZRIZERE T DM CERBREITOZ L ZF L
TW5, SEFIHLTHWAR T Yy Z—|Zo\ T, LLETT
ﬁﬁm‘é:iéi@@tt%rbi%u b DOZEFIHL TS, RS
EIHBBDOLERE 3:7 1272501 ﬁ%#é_kfiﬁ)&
WTOEEIEN B LTI E R LT, bR IRESS
R HEEEDHD 2 FIZHOWTIE, EED HKﬁ
FONMHLS THOTWA WS E RO ARSI ~DF]

FC#E L 72 R3700 mm D& —hT7—%FH L. (i AH[FE
Eﬁéﬁ%ﬂi&)@ 1 7OVAR P UIALE IR E T Sl
RO 3 EOMBEEEIZOWTIX, Aoy T7oe—
LDEEIEFTHINBEHE L, R3653 mm Z2fE L T\5, £
7o HIRBEICOW T EBEOME LR O LRSS E
(6718 mm) L[RIZEIZ/2DITHERL D% Fig. 3
2T,

2236 mm

R3653

B

4
| [

£1500 1000

ww 002

Laser

Figure 3: Overview of a test harmonic resonator with three
concave mitrors.
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Figure 4: A comparison of beam sizes with respect to
several distances from a concave mirror.
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Figure 5: A comparison of accumulated laser intensities

inside the laser resonator consisting of two concave

Mmirrors.
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Figure 6: A comparison of accumulated laser intensity
between the two-mirrors and the three-mirrors resonators.
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Figure 7: A comparison of laser intensity for different
resonator lengths.
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