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Table 1 Comparison of the LiF crystal detector with other conven-
tional detectors
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Fig. 1 (a) Energy level diagram for LiF crystal, (b) Absorption
(upper) and emission (bottom) spectra for F, and F; color
centers, (c) Photo luminescence patterns from the color cen-
ters in LiF were observed using a confocal fluorescence laser
microscope. A 488 nm Ar laser has been used in the micro-
scope to excite both CCs, which then emit luminescence in
the spectral range of 500-800 nm with the peaks at 530 nm
for F, and 670 nm for F5, respectively.
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Fig. 2 Experimental setup for recording a sample image of the EUV
-FEL on a LiF crystal.

Mesh interval : 344 ym
Wire dia.: ¢ 18.5 4m

Fig. 3 (a) Readout image of 1500 Ipi mesh (Single shot), obtained

by using unfocused EUV-FEL and LiF crystal. Detailed
readout images of the mesh obtained at the edge (b) and the
center (¢) of EUV-FEL beam. (d) and (e) Intensity profiles
of the mesh images.
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(a) 1 mm

Fig. 4 (a) Readout image of five layers of 800-nm thick Al foil
(12,000 shots accumulation), and (b) readout image of
spider web (single shot).
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Fig. 5 (a) Experimental setup for recording the beam patterns near
the best focus position of the EUV-FEL on a LiF crystal.
(b) Beam patterns recorded on LiF at —5 mm to +5 mm
from the calculated focus position.

100 gm

Fig. 6 Image of the best focused spot measured by the AFM.

IZ & 0 LiF Bttt 238 ORMIC A 5 — 1 2 —PER
L, £XARy MERPREEEINS, BIEIN/ICARY b
ARE, V=Y —ROEBAMEE A VT, CCD 1 A5 THi
BELTHRAHLEZRS IR 72,

Fig. 5(D)ICR 5N 5 k21T, ARy FRICITIREIC &
HELZADRONDZ EDBWHOLNITI 72, Eiz, V—F—
Do EHIN TV ALHEBEOIIRA, f=0~+3 mm iZ#
S TIEEMLL TWDE I &nb, EBROEXAIT, +5
vy FE#E (f=0) kD4, EFHRM1~2mm fHTIcE
XL TWictZE2bN5bH, TNOHLORRIE, FSvYvy b
THOWICHIERET 54 AV PRI TE T4 Th, FHE
DEXE—LDO/NRT —FEEEFL 285, EHEADA
BEE SRR HIEIEE OFIEHE SN Th 5 C & hoR
LTWw5b, &7z, Fig. 6 ICRT K DICHEL ARy + OHFL
fFETIRLUFEROT7 TV —y a VPRI > TnwhH I &
RS 5V 7TV B LN,

LiF OV —Y =12 k57 7V —v a/id, ThET
WL 2D T IV—TFIT X DB fTH T 56910,
INLICLAHE, V=Y -k, V—9——UVREEHHE
WD, TT7V—v g VORBIEMEL I A EMICH S, O
N, WEPICEASINI T RVF—=DFEMTH XA LA
=& V==V 2R E DK PBERICED, TV —
VaVAAFTITANRRIE > T 5 EICRRDBH S,
EUV-FELIC k% LiIF i 7 7V —y = VEIER, B



EUV SASE-FEL FIFH D ER

EUV-FEL ERE - SOMREE - LRF REGRHSOMERMR

FIIBERE X L —Y — (13.9nm, 7ps) TOFEEKERD
LITIFE—FL T 5,
EUV-FEL O ¥ E#HKTIE, W8 L OMEIEHICHE
<
s V=YKL BET « HTFOEEZEA AL (FU=x
AT AL & EDBIT, KRB LA EKT A 414k
NREL TR 5,
s Ny FATVEEOKTFIZEY, WEAFTICL —Y—KX
DRALIBD S,
cRUTFFTE—T 4 T HXIF— (= V=BG
T OHNICE TG LHEE) T IV F—DOFE) /S
W, ETEHRICLS T I AOMENRI DIz
W
L E DI, AN X AR &3 R A
SATRREURRBEE TS5 X)) B BRT 5 LE 26N,
LiIF f&dhD7 7V — a Vi, s EWEOHEFERO
BRI S ETHIRE Y, R, BALIE, Tk
TAHEAER 9 5720 DY I a V— a VETIVOR
FEhHEDTWBY, 5%, 77— g VEEZEREIC
i 5 = & ¢, EUV-FEL * WEOHEEEHICET 5

HENMEOENS LIREL T 5,

g

AWF7eId, X EHBETF L —Y —ZE 4 R HEAE R F
A7 Vv—7 LoREPFFE cirbnk L7z, £/, SCSSK
B i SR 7 L — 7 & OIS 2 L £,

BEXH

1) T. Shintake et al.: Nature Photonics 2, 555 (2008).
2) G. Baldacchini et al.: Appl. Phys. Lett. 80, 4810 (2002).
3) G. Baldacchini et al.: Rev. Sci. Inst. 76, 113104 (2005).
4) Y. Fukuda et al.: Appl. Phys. Lett. 92, 121110 (2008).
5) A. Ya. Faenov et al.: Opt. Lett. 34, 941 (2009).
6) A. Ya. Faenov et al.: Appl. Phys. Lett. 94, 231107 (2008).
7) M. Matsubayashi et al.: Nucl. Instr. And Meth. A in press
(2010).
8) Y. Akahane et al.: Rev. Sci. Instrum 77, 023102 (2006).
9) B. C. Stuart et al.: Phys. Rev. B 53, 1749 (1996).
10) A. Ritucci et al.: Opt. Lett. 31, 68 (2006).
11) N. A. Inogamov et al.: Appl. Phys. A (2010).
12) Wi, Bk —ES, ARAREUE, SPRRESE, fRHER1,
AW : HAMHFAKEFEKSE, 22pZH-5, (2008).

BERBN

fRHE%C

BAEFHMERAZEEE EFE LG
AWz L — & —EREMRIF IR
L—7 WMREIEH

E-mail: fukuda.yuji@jaea.go.jp

'Y L - -7T7XHE

(A& EE]

1993 4F B2 IS 75 24K 2 B T AL Rt 2
¥, 19984F 5l K K FE BB R 0 58
FHEEEREEREE T, M+, B
RS ISP B e &R
20014F H AR T HIBFFERT LR IR B,
20094E X0, HiFk,

Anatoly Faenov

A T7HETHTI— SEESHRR
FEWRE

BARFOMRRAREKE EFE—LK
AR VY —F7zn0—

E-mail: anatolyf@hotmail.com

B XA

[R&EE]

19734E€ A7 T K52 FHE LR
BT, 1977 F VT bRSET T I —
UART 7B CEL S IRE, T
Fiit, 1984410 v 7 BN W FE AT 4 iff
AF VAR FIVTF =RV —&,
20064F L 0 BBk, 20074 A KR+ JI0F
FEPHRRE U U —F 7 20—,

Tatiana Pikuz

O 7HEET7HTI— SERSHER
FEMREE

BAREFHsEARE#EE BAVHAREE
E-mail: tapikuz@yahoo.com

B|PY X R

[B&EE]

19795 N\ <V E A7 YU TRHEKZ B+
HEB T, 1993410y 7 ENLHFIERT %
flif AV ARY FIVF—Z v 2 —FEF
WIE g, 2001437 =<V A7 T TE
KA THESRE, LT+, 2006
XD BR, 20074 H KR T I0F5ER
FERREIR N WIFFE R,

&I Sept. 2010 Vol.23 No.5 ¢ 371



High-sensitive, high-resolution, and
wide-field-of-view image sensor for EUV-FEL

Yuji FUKUDAA, Anatoly FAENOVAE, Tatiana PIKUZAB

AKansai Photon Science Institute, Japan Atomic Energy Agency,
8-1-7 Umemidai, Kizugawa, Kyoto, 619-0215 Japan

BJoint Institute for High Temperatures, Russian Academy of Sciences,
13/19 Izhorskaya street, Moscow, 127412 Russia

Abstract We have characterized the performance of LiF crystal as an imaging sensor for extreme ultraviolet
free electron laser (EUV-FEL). We found that the LiF crystal could register a single shot image of various
materials in a wide field of view with high spatial resolution and high dynamic range. Detailed structure of
focused spot image of single shot EUV-FEL was measured using the LiF crystal. It is found that a crater ap-
pears on a surface of LiF in one shot.
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