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Pulse measurement using an interferometer for a mid-infrared free electron laser external cavity
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Abstract: We have a research program to explore the application of the IR free electron laser (IR-FEL) to generate attosecond UV
and X-ray pulses through the high harmonic generation (HHG), at LEBRA facility of Nihon University. Since a high-peak power

and a short-pulse duration are needed for HHG, we are trying to stack FEL pulses at an external cavity for the enhancement, where he

FEL pulse-width is an important parameter in order to make a precise adjustment of the external cavity for the pulse stacking.
Therefore, we are constructing an interferometer to measure the FEL pulse-width that varies at different operating conditions of FEL.

1. Bk

A AR KRS -HF e iEst (LEBRA) ClxHRZ:
HHEF L —F— (IRFEL) 12k %@k st
(FEL-HHG) Z#i@ U727 MORARZIL Y 7y =
7 MZBHI LTV 5. FEL-HHG O4I% % Figure 1 127
9. HHEEFINESR D AER SN FEL 7SV A% A
HANEANFT 22 L TT7 M (10%8s) L A% FF
DU, X DSV ANEAEV T ZENTEDL LN
IHDTHD. fHASAKT DL ENR RN
EABHEIN D EmkERE O ENE L 72D L) i
Enmon b7zl LEBRA TRt L TWD L 9
IRRRAOKNMEE L SN TS, Fiz, NMEERAME
DHTERVIEL, YA 7 ONERWDZ ETE
WL b i 0 3K L CE A 2 v & 7 BB S
OB DM LICHKT 52 LR TE 5.
ZOEREFE AL, E— OB FEL
DML ENTEY, ZOROIZ AARARFE TN
el Ko &M CE— 7 HEHIEAZ B L T\ 5 A6
SRERILHRER L 1E, FEL 2L AR K LIZEhE T
KDJEREREKEZED Z LIk, »ULRAoEREDYE
R Z L CHELIES 2EETHD. Lanl, SN
HIRIROBUEIZHT- 0, IEEERO FEL Yo FHIsRE N
F< JHRREEZHEF T D72 0ICZDETEHND Z &
WNEECTH -T2, 7V ARRES TR E— Ry
7 77 A N— L —P—CREBREREZ R E21T-
TW5. ZO X ) s dRes % 7z FEL 291 2
TSR TH EF R D72 BN HNTIIHFETSHS.
F72, FEL O/ 9L RIFITIEHRRF OFFREL: 72 Sl &
S THRY, IR OJE I OFFE L DB IR %
=0T % 723 FEL JEHRF 0O /L g 24048 L T < LB
NdD. 7OV AREMD -0 Okes & L TR st
BEDEWA N =T AT NHDLINRKEEMTH D E

FEL-HHG

attosecond

IR-FEL pulse HHG

undulator

Linac  e-beam

optical cavity
noble gas target

Figure 1. An illustration of the mechanism of FEL-HHG.
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Figure 2. Visible light laser interference waveform.
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Figure 3. IR mode-locked fiber laser interference
waveform.
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