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Fig. 4 Measured and calculated damage threshold of the nickel sur-
face. (adapted from Ref 17)

XFELIZ &% 2 5 —DOBGRMIIK 252, 3612,
KENY AT AT, BE—A—EXT VYA XL ThHb
EIE=AE X 5 —ICIBSE 4 A7, BE 7LV AT KB
F—IIBIBEIVSEL LD, ZDI2D, £V AT A
OB TOFMHEEEL, 35—k FEL BN %
H O U OFEEL 7o,

BT 7 ELT, YU a7 EICHEEEL 72 Ni
HEMAEL, KB X5 —IC LAEXY — A ERORSM
FEGEC, A —fEATIC 10000 L 72, BT EEHC &
D IBEHEFT AL, ZTORERD O X A—YOF 8% H
Lize V7N~ ORAGAEL, 140 mrad, 280 mrad,
EASH (90deg) D3 &MHE LT,

Fig. 4 ICFHAE R 2R ¥, 75 7hOERIE, Y7L
Vay FREERELICEEDF A—VBIEOMH RS R
RLTWABR,, &z, —mBRIE, AFE—LAY A X1
mm, /OVATFIVF =200 u] ZREL /2B EO 7Ty
ARl TED, COE X A—VBEOREEL L, 7
ST 06, AHMELL mrad OB ETHNIL, X A—Y
BEIZEE VTV AHEB 2 A Db b, £DI:
&, [EERREM R 5 — O AR AS AEE$140 mrad & L
T, I5—WREREL, OB, EEFRFELEY A X
2 1pm 4 FES & 2103 5 —OH Sl 2 e L7,

Fig. 5 1B L 72Xy A7 A0 RS, K, &
BOSE S EFIRDFZ2F 5 /N —PIC[EEEHE I 5 — A%
BEIN, 754 AV FREIMIDNS, BMXBOEER
AEHATHARTH 20, 74 AV FgIIEECTD
N NE %S0, AENY A7 A THEM 4R M
IT—DOFEDOLET 54 A FEE &R B EIC X
0 FENT L 7oA R A Fig. 610784, Bl X 5 — D MEEE
DRESHRLTEY, fMEHIA NV —VIEERL T
Bo MAZEFTRAELOKIE L SNTWAAF L —ILI
DE0.8% KL T\W5b, CDOT5 700, EFRAENLD
723 B L Z £10 prad OFEFE CHERE A fTH TN
BabknWl bbb, COBELRGETH20IC, 7
S A AV FEEET SmarAct #HELO VY TV A5 — 3 TR
XNTEY, BLZ lurad DBE CTHEREZTS 2 &
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Fig. 7 Intensity profiles measured in vertical and horizontal direction at the photon energies of 100 eV and 120 eV.

(adapted from Ref 17)
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Sub—1-um focusing system based on an ellip-
soidal mirror and the perspective on wavelength-
scale focusing for soft x—ray free-electron lasers

Hiroto MOTOYAMA
Hidekazu MIMURA

Center for Ultrafast Intense Laser Science, Graduate School of Science, The
University of Tokyo, 7-3—-1 Hongo, Bunkyo, Tokyo 113-0033, Japan

Department of Precision Engineering, Graduate School of Engineering, The
University of Tokyo, 7-3—-1 Hongo, Bunkyo, Tokyo 113-8656, Japan

Abstract

We developed the intense sub-micron focusing system for the soft x—ray free—electron laser of
SACLA to explore the nonlinear soft x-ray optics. The system, composed of the K-B mirror sys-
tem and the ellipsoidal mirror, has both sub—1-um focusing ability and high photon throughput,
which enable us to generate the intense light field beyond 1016 W/cm?2. In this paper, we in-
troduce the concept, system development, current status of the focusing system and observation
of nonlinear optical phenomena. We also describe the perspective on the wavelength-scale focus-
ing based on another focusing scheme.
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