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Schematic layout of a free electron laser facility (accelerator, undulator and optical cavity).
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Figure 2. Schematic illustration on narrowing of radiation band width and periodic density modulation of electron

bunch induced by periodic undulation.
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Electron accelerators, FEL outputs and research subJects at FEL user facilities
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Figure 4. FEL projects in Japan. The position of the name or the
acronym of the Institute shows the shortest wavelength or planned
at the Institute and electron energy, and the mark shows a kind of ac-
celerator.

120keV E— A ELI v R VATENVFILTESLAH
230, 24 us VAR A 7 T IEO 26,72 m B
B9, RAAH22.5° 0O S FRY — ABERY, ZOER
YE B, 19944610 A 12 FELE & 1 (1,=3.4 cm, N=58)
TMW k@ 6 um FEL IRICHE I L7z, Z Dt FEL
#HiE 2 (A,=3.8cm, N=78) CT&HHIEL C4.8~14um &
JR23 04, 1995%E10H H SR ¢ 7 % H © FEL FIFEH
FeEER & LT, 19964F ¥ 19974E D 2 4[5 C4,80085 ]/ S 4
A e B, FEMICHOFHAPIRICHER S,

1995412 B 12id, Yo EITIC L A RIBBRBA D S
BREFHTEIE—LDILI y X V/ANKE S TEREL X
NTWEETFIZT v 72k 50.34 ym & WS HRFEE
ECTORIE% FEL & 3 (A,=4cm, N=67) TER L
7247, 19964F 6 F12120.278 um FIRIC LFE1849, 1997
1 A3 FEL & 4 (A,=8 cm, N=30) T18~40 yum
THRRL, BiroEFIMEE IN—F 5HRDO
FEL FIRBTHSEHIRR & 7 - T\ 550,

5 iz FEL #0165 MeV BF U =7 v 7, BFL—A
Wss%, WA, HARAE, ARAE AR~ A AN —
%4 BOFELEE, REXERRUETZHZ—F L 4 20F]
AEBRE~OEERDERT, FIAERS2 TR
aV—ZR2HEBREBEIN, EE3ImURAIIK4L6~14um
FEL %#0.1 mm RI2# > CRETE 3,

4, FEL & — L%
(1) BFE—L& FEL E— LDVl i
BeicETFLY—A (F) EFELE—A (E) OV
B ERT, BTU—AD OV KM, BeRETFSHA
0.5ns 77Uy F e UV —DRAER, MEETONVFE
(#ps), MEBICHEEINDE <A 7O WBO/NIVAETE
%, FELFEFV =7 v 7 OBFLC—LAR, HEap
Rl VFIEINT20.6 nC DNV FDF4322.3125 MHz

e SBI2BE 15 (19994F)

Manipulators
Beam Sharing System ‘

Monitor

1em~6um

165MeV

FEL Facility 3
0231 m~ 120 m

Accelerator Room

Figure 5. Bird’s eye view of 165-MeV linac, four FEL facilities, op-
tical pipes and use rooms at the FELI.
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macropulse (lower) accumulated for 5 min.
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Figure 10. 7.1-um FEL spectrum accumulated for 5 min.
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Table 2. Main prameters of FEL beam quahty of the FELI four facilities

FEL%@ R 57D/\Jlx(7«})1ﬁ<)v¥»—‘ ; SVAE B

e ol
CFEL-1  46~20 B 3
- FEL-2 1833 . .. 64 3
FEL-3  0.27~0.7 0.35~8 L7
FEL-4  18~40 42 3
S “TEass o] SrOFIABFENERR O FEL RV —T—, Yv7Bm ko
I VTV saveopo ) VB DY — 7 HI) & Bl L7z,
10" | e o]
=10k CLIODUKEE:: _Q m’gmﬁ%‘/”ﬁ— 5. FEL FAHEORR—
= FELDS':};E‘é;_f,;—m ] o T F(C FEL B COF AR
g0 - sTaeopor (IR, TFATESY 141 FEL B OFI FIRF SR ORI K 277 ¥ 4 R
o - . ~. [a]
gt b -7\ ucse - 3 HoHa . BOMIC, E—ATDx—E, BHE, 77U VIV—L2R
“ BRAIE
o L ZER FERBY, $400m? B 5, FEL T T X —Eb» bIEER
REETI=r* Tl L CEERZICHE SN, FIAEREICE~Y-
tr ™l V— 2752 BB SN, 4.6~14 um FEL %0.1 mm &1
w2 | ) o TRETTEADT, SMBFIAZBICLERSh TV

10omm tmm  100gm 16um  1gm 100nm  10nm  1nm 1A
b4 =3

Figure 13. Peak powers available at FEL user facilities, conven-
tional lasers and SR facilities. FELI: Free Electron Laser Research
Institute, UCBS: Univ. of California (Santa Barbara), STAN-
FORD: Stanford Univ., FELIX: FOM (The Netherlands), LANL:
Los Alamos National Lab., CLIO: LURE (France), DUKE: Duke
Univ., MFEL: Vanderbilt Univ., STANFORD LINAC: Stanford
Univ. SLAC (planning).
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Figure 14. FEL user facilities of the FELI.
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Figure 15.
ties (center; Prof. John Madey).

Manipulator installed at Lab. 2 of the FELI user facili-

Table 3. Proper peak power density and wavelength for research
subjects performed at the FELI
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Figure 16. Left; Optical microscope image of a-SiC sample irradiated by 12.6-um FEL. Right; X-ray diffractograms of
(a) as-deposited and (b) irradiated a-SiC. The deposited sample is covered with a ZnS films®.
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Left; Band diagram illustrating the principle of all-optical modulation based on the intersubband transition

in n-doped quantum wells. Right; Typical all-optical modulation results: (a) FEL micropulse light (ISB-resonant light)
at a wavelength of 10.5 and (b) the corresponding mudulated signal (IB-resonant light) scaled in modulation depth.
Here, the modulation depth is defined as a ratio of the signal height to the unmodulated level.
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