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L BAHERROARHRBRT®R, HRRREEHOHARESAED LS ITHRRE LD

FRAMERRICK >THSHEHREN, EDLSITHERLTLNSA, RO (1)~ @) OEE CEISREMM DBRECERL TS,

() HAEOHE
(IRHFMETRICHE T 2HARORAERARVARORBEESHOMA D L S BLEKMABRERB L TLESLY)

SPring-8 Z4fisb L3248 3 HAUKS EORENC XV, X MBAMBHNOBEIZKZREHPE > TV, 2Ok, F
PR X BOEFROBFRSS B FUD TR SN TORD, AT, BEIGHIIShEEREDTe 7 7 LV 5L
HEERIZ L > TI S— ETORRMRAEEMD [At-wavelength JREEHN] &, ZhizH-D< Tlin-situ FEHAHIE] 7RE, #
RIZIROBERITHE D S HIENR Y AT LABREE LT, REE/ND Tnm ¥4 XD X #F ) E—L2RHE L, BrihEs
DF AR — )V THH T HEL Sub-10nm 2 fRAERE X AREAMEEY A7 A EH L.

AWFRDOH THEL SN T ERFHEPHANI BRI LL T ORRIZ2 5.

(1) 100mm L X)OVOFEBIZIBOT, PVI~2nm KEDT 4 ¥ I = AT 1 v 7 12 JBIRBIRGE % [T
(2) BRE—LDENFIEHETOE — LRED S DOMHBIFIZ S &< At-wavelength JETHITEDOHR S & IE5E
(3) 0.5%HEDKE XM —L70 7 7 AOVEHEOMEY. (EFLQ2) D7D S At A n R)
(4) FEEAREER ORI E I 5 — D% LBA%E

AFREOK T, (1) OBSEHEMIE, HIZ 500mm L-X)VOMHEBTORIRBES M~ LRELTEY, REASENOEMNE
BIZB R LTS, AFHERIZK>THESNS X# X 5—I, ” Osaka Mirror” EIHEN, RO BRI Yk D Jeiiit
F I E—LF5 4 B TEL I ENTWS B ziE ESRF(European Synchrotron Radiation Facility @ ID16). X #tHHE
FL—F—THOALAITER S ERBELSRD Sh, 22HEET0um 55 10mm LOVORE S EHEBKOM™MIZBWT,
ZOREN Inm L FTHHo THIREBRARY ZVNVREDRHERD Z EEWSPIZ L. ZOHREDD, M7 akvAD
RN 2 wmd 5 2 EITlish U, 3 TIZ, XFEL R HERIBIREE 2R8I+ 5 HLEZH TS,

(2) @ At-wavelength JEiFHIEIX, APFRIZBVT, HATHOTRRL, HiEOEALEZITo13DTHS. LirL, Z
DOREX, E—A7a7 74 GRESMEE OBEICIKFETS 2 L0, WREONE L, BOMHE S TO S0 0Nl
M, TOMIZH LDV IEDOBRIZ, PRI IEENEOSNIH ESPTLIRIL TERWR EDRIERD . £Z T,
Pz V—F 2 JRIDZES T EIRE L, LRl MRS RIS TE 5 Z L2 F5E Ui, RFRIIEEBHIZ/L—
FL &L, TZOACHBPBNINZMEIZBNT, HEBOMESGH» SHiEEkmREZRET20THS. KT
Talbot T3 TH Y, HOBBBAEIZRRBID 7L —F 2 FE2 &SI TE 2 LIZ L > TR ENDET L, S, ikl
DAiERDDILDOTHS. HARAEO X BAABORBIZHC OGN, BEBROAPABHREITEHEINDDHS. K
BT, ZOEFTEHIHZE—AEKRIZBOTHY, ZOME, ETLLHEENTHI LKL, BHECD A5 TBE LK
HEeB» SMHBROOND LR Lic. ZhZE->T, —HoACE NS 7 —) TEBHREIC L DM HEEROMmE AR
0, ¥ay bAALY 3y bTOHMBLE SACLA TO At-wavelength EHHIIZ B O TREAR RIZFE L k> TN S,

BUTOWVTIX, AHEITHBNT, AT (E—Li@EE 1, ZOHIOMANS LEZAD 2 1/100 AL MHERE—A7 0
7 7 A)VatllZ IRz Lic, ZORHINTIE, HWBRIMERRZEST S E,6, Y ay bS Y ay FEHIA B ER XFEL O
WIZIEH TZROD, MO EP S PREINDZE—LT 07 7 M) L OBEEORIED T DITA RIZFHE LI T
W5, BUET, BIZZOREKEEZRFEICHEDD Z LI L TnS.

@TE, Y=Y T7rFaz—FREOF ) HEEBIREI S —2 LB L, WHERAOHIEICHWD Z LiI0fh Ui, At
O THIT, XBRFRITBIDIRENFG A=Y —DT ¥ 77 4 THHANLRBEEDDH Y, MR AREEZATIE—
LY A ARERFERIZEDPEBLODDHS.

U ko, XEEFEROBELEHEIZ, A2 0oL EMEIIZEDTBY . ZoRREBIE L% 2
F LR, BIERBIRTMDONEY ZF KOV TEL M IZHZET 3.

) HAD XFEL T3% SACLA ® 1pm, 50nm #ROFEE Gieae—L v b, @R —7EL —ANDOxE)
) (DOREREIRRT, THIRI, 2 Y60, PUSih L — —3RHR7R & D X B LB LR 2 5%
) X BEMSEOBBERILDI DD, E— ALY X[ BREROWRET—T I by P TOIHSE

) IEFEEM R THEI 5 — kB ROIE & X SR EIBRMBE N DB
) OB EIAEL T B A A —T L 7 XAFS BMBEOBI% &b H
) SACLA @ 5nm #6812 X 2 @58 5RO %
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1 FHHERROARHMBMBR TR, HARKREEZOHARNED IS IR LES, (BE)

Q) RXRR. EREBEFE~NOBFRBICETIRRLGE ARORRBETCHEINEHERRORRRRERLBRL TCES
LYe)

BIEICR LI K512, BERER—Z 325 X BREY AT LADOWRIZBNT, BHEIN—TOWEBIIZDOA v H &R
BEINTBY, B2 OBRHEEEIT> TWD. BEH V)L —7OMRFERL L, 20BONRORNIARXREE%
bl Tns.

BUF. #fssiosz s,

1. “Mirror-based optical system for the 3rd and 4th generation synchrotron radiation sources” ,
23rd International Congress on X-ray Optics and Microanalysis (ICXOM 23),
Brookhaven National Laboratory, NY, USA, Sep. 2015.

2. “Mirror optics of beam delivery & spectrometers” ,
European XFEL Users’ Meeting, DESY, Humburg, Germany, 22-25 Jan. 2013.

3. “Nanofocusing and single shot wavefront diagnosis of SACLA” ,
SPIE Optics+Optelectronics, Clarion Congress Hotel, Prague, Czech Republic, 17-18 Apr. 2013.

4. “Nanofocusing of X-ray free electron laser for coherent X-ray science” ,
X-ray lasers in biology, The Royal Society, London, UK, 14-15 Oct. 2013.

5. “Recent progress on mirror-based optical systems for coherent hard-x-ray science” ,
11th International Conference on Synchrotron Radiation Instrumentation (SRI 2012),
Lyon, France, Jul. 2012.

6. “Current status of mirror-based optics for coherent x-ray science” ,
3rd Ringberg Workshop on Science with FELs, Bavaria, Germany, Feb. 2012.

7. “Hard X-ray nanofocusing and wavefront diagnosis” ,
4th international workshop on Metrology for X-ray Optics, Mirror Design, and Fabrication,
International Workshop on X-ray Mirror and related devices, Barcelona, Spain, 4-6 Jul. 2012.

8. “Single-nanometer focusing of hard x-rays using novel adaptive optical system” ,
ACTOP11, Diamond Light Source, Oxfordshire, UK, 15-20 Apr. 2011.

9. “Current status of precision mirror development for coherent X-rays” ,
SPIE Optics+Optoelectronics, Clarion Congress Hotel, Prague, Czech Republic, 18-21 Apr. 2011.

RO T, KED LCLS (Linac Coherent Light Source) & HA® SACLA T XFEL %R L, ZoOfh, I—a v "
Euro-XFEL 2 2 1 A, ##ET% XFEL flifk OB HEADDHSB. TO L SIIRMOTF, XFEL IZHiE L% < O &g
ENTHBY, ZOIFLALET, REREAFICBHTIMEEHLKHIh TS,

7z, 7 AY B SPIE D4EL (Optics & Photonics) IZ2BWT, Adaptive-Mirror R2GHI IR0, X ARBEAMSSIE K D&
#% T, Co-chair %> Program committee Z#jHTHEY, AFB~DERREE LATBHORBIZKZSEHIRLTWD, 2015 4FHE
121 SPIE @ Senior Member 72> THY, Wik 28 AEEEIZIX, THGHE X BROM/NE — LBkl T, B REEZELZE
LTW3.

LLRIZ, ARG T1HD SPIE TDT 75 4 EF 4 —IZDOWTEDO— R ERT.

2015 Program Committee Member, SPIE Conference on Advances in Metrology for X-Ray and EUV Optics I-V, SPIE
Optics and Photonics, San Diego, CA.

2014  Co-Chair, SPIE Conference on Adaptive X-Ray Optics III, SPIE Optics and Photonics, San Diego, CA.

2013 Program Committee Member, SPIE Conference on X-Ray Nano-imaging, Instruments and Methods, SPIE Optics and
Photonics, San Diego, CA.

2012 Scientific Advisory Committee Member, 4th International Workshop on X-ray Mirror Design, Fabrication, and
Metrology (IWXM), Barcelona, Spain.

2012  Co-Chair, SPIE Conference on Adaptive X-Ray Optics II, SPIE Optics and Photonics, San Diego, CA.
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1 FHHERROARHBMB TR, HARKREEZOHARNED XS IR LES, (BE)

QHARBOMBRE HIRARELLTEELELODH)

OFFE e Bk B - SLBRE (S
WIeHE s 0 BRI LB RIZ KA XMARE L —F—0F ) A— VR
WEZEIIR 0 PR 234E5 H31 H~Pik 2843 H 31 H
Wil &tk oit 5% ¢ 215,930 T

QRIS ZEHEfE 2 « CREST
WIEEHG A ¢ RRAEON IR RS
e 4 ¢ ab—Lr b XBRITXSEABER X RBEMSE Y 27 LAORE L5 HEE~DIBH
WrZeiIRg DOV 224E 10 H 1 H~Fk 284E3 H 31 H
wrZeliRm 2tk olid %8 ¢ 108,730 T

@WHFI B DO VEEAHEREERRE (TuY s PEEED
BIEHS S ¢ BENERFRBARIEN B L ¥— « RN ABREHER (NEDO)
e A ¢ SiC - GaN OEERPERBIZHkde il - (L CARE £k DB %
WrZEIgIR DO 2TAE L H 2T H~FRk 3043 H 31 H
wreliml 2tk ol 2% ¢ 68,900 T

@) FAHERROMRRREERICEAHSNE=HFE-LRR - R
IRz, HEZ &ITE &%,

O AMEOHRRTH S X AP RANOWEPLZNT 70 —FIZ K-> T, HRTHD TRIEDOHIE Y R
ZEBE LTS, EEEBMZRNICT 4 I 7 —RERZBRIHAITE LW THMIE L, 22015 f#5E 50nm, [l
PFRRONRREPEB T L0 20 um BRETH D Z L 2WoHNITTH L LbiT, ThEHBELL.

(Bl ZAXIIRIBRITIER LIRS TITHE)

O XFEL @ 50nm 4 XD3EMIZ & 0, X SREEIC B 2 IEIB 2B L0 BIE S, Hilz /=R B Uiz,
B INIFHIIDLTOEY . OFe O K WISz BT 2 AR 0BIZ, @Ge D K B0 2 XTIk
BIZ KD F—IBk, @Cu ®D K BRIKEEHNMBHRIC & D1 X fj L —F —RiROBIg

(RT3 &R Liciise o 4, 6, 9 IZXHE)

O XFEL BHHZ XZER X M EIS—RADOT T L —Y a L ¥ A=V OBREEUT —FZIZIEDOOTHSMNZ
L, XFEL#¥%I 2 —I2BWT, PtHOETER Pt/CHFEOLEIHESFIHRETHS Z EEZMHLMT L. F
WIHEERFZE TIX, DISTRRAEREZ B LRI AS X BB I S —ITHDTE IR ZBH L, Piilitheg 2 528l
LTW/z. XFEL RIZBWTL LRI AR ROREIIZETHDH, ThET X BRBRRIZEST77L
—va FA—VIZBT AN EL, RESIIBD THMRMATH S LREIhTHS.

Damage threshold of platinum/carbon multilayers under hard X-ray free-electron laser irradiation, J.
Kim, A. Nagahira, T. Koyama, S. Matsuyama, Y. Sano, M. Yabashi, H. Ohashi, T. Ishikawa and K. Yamauchi,
Optics Express, 23(22) (2015) 29032-29037.

O X MEXEmOHINZB VT, Talbot PGP AITHSZ 2RI L, E£XRFROBEHBILIZRIL L
VAT LAERREL, ZOMREEIGELTVS.
Wavefront measurement for a hard-X-ray nanobeam using single-grating interferometry, S. Matsuyama,
H. Yokoyama, R. Fukui, Y. Kohmura, K. Tamasaku, M. Yabashi, W. Yashiro, A. Momose, T. Ishikawa, and K.
Yamauchi, Optics Express 20, 24977-24986, 2012.
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2. FRIHEFARORRRRSMUOHARE IC& Y EASh KRR
RAEEFRORRRENMORREISERESALRRISONT, RO (1), (2 OFE & <RERHNDBRISRRL T L,

MER~OEBRORR CERHARADA 2/ FRUEEREDOEDOROBFE. BERE~OMDLYF)
BUF, M5~ ORIRRDUS DO TER R R T

O AWFZe T LicimiksiE I 7 — 1B 2 HADO REARICEMBEE L, RO BSHEERIZ BT 5 Aeimit
FIE—=ALFGAL LA VA = &N, FIHENTWA. Osaka-Mirror EFEHEN TN 3.
(B DS © http://www.j-tec.co.jp/)

O SSRF (Shanghai Synchrotron Radiation Facility) DIR¥IF 7 € —ALF 1 IZBWT, AL TREE LI6HiE
HEATFHED < Sub-10nm LKL RVBERH SN, EMBELEORESHOLIZRD, REREAFREZHL LT
5. A7arzy TR, BT AL HF—=L LT, BEIN—THBSML T35,
ELFOR=NR—=TRAEINTND)
XRM2014 Session 2-Poster 2
X-RAY MiCROSCOPY RELATED STUDIES IN SSRF: THE CURRENT AND THE FUTURE
Renzhong Tai, Shanghai Synchrotron Radiation Facility, Shanghai Institute of Applied Physics, Chinese
Academy of Sciences, 239 Zhangheng Road, Pudong District, Shanghai 201204, China

O HADOX#HHAME L —¥ —jiiik SACLAIZBE TS 1um & 50nm HRFPRELFEIN—T B L8> T
TS, TTIC, —Rr—F—DfICEEIN TV, BE ORBIZHIIL TS,
(BIRIRRICIER LI D, 1, 5 ITHE)

O LEHHIZBIM S 2555, SACLA ORKZ L ZMIHEED —DOW X #IERIEREBLDORETH D, KX BoOw
RHELEOMBEIZLY, HRATHD TOBEH & LT, OFe ® K WIS BT 2 TR INBLL OB, DGe
D KBEAD 2 HFRIPUZ K DR —V I, @Cu D K BEED BRI & 28 X it L — —JgiRIg & 2170,
RO X MEHAICRE SHEBL TV 5.
(UIRIRICHER LTGRO, 4, 6, 9 ITH)E)

O AWFZ2TBA%E L7z At-wavelength s 2 R — 212, JAXA ORI BIEME 2 X Mgtk
AF 21TV, RSO RORPEREILIZEY T 5 RIERHIT HER L7z,

CLTFOR=N—THRRO - EHREINTND)
Development of precision Wolter mirrors for future solar x-ray observations,
Taro Sakao ; Satoshi Matsuyama ; Ayumi Kime ; Takumi Goto ; Akihiko Nishihara ; Hiroki Nakamori ,
Kazuto Yamauchi ; Yoshiki Kohmura ; Akira Miyake ; Hirokazu Hashizume ; Tadakazu Maezawa ; Yoshinori
Suematsu ; Noriyvuki Narukage,
Proc. SPIE 9603, Optics for EUV, X-Ray, and Gamma-Ray Astronomy VII, 96030U (September 4, 2015);
doi:10.1117/12.2188905

O Argonne National Laboratory & ORI L LT, XBHAT¥ 751+ 73I5—0OBFRIZB L, LFBFZE%2B
BL TV, AKHZEHo APS (Advanced Photon Source) TOFIHBHMEFIZ A > TN 3.
QLRI HEE (T2 R L))

O RFMILEAMOMFRIIBAFE DN T, Bl e LT, MiERimLiEr y 52 72 L, 2k
DR IUHETEN LB L TW5. £ OEMNEFE A —F L OIFIEBFHIBEIN TS, AHKE, N
T —FNA ZIEBEOMTIZBOTHHEHEEIN, NEDO OXED FIZEAEHEEIIBE > T3S,
Bl 21X, WHEEHERBOIZK L)
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No WA - BEY - RBITIE - R—-VBH BAZEIZ & 2 SRR B
Breaking the 10nm barrier in hard-X-ray focusing,
H. Mimura, S. Handa, T. Kimura, H. Yumoto, D. Yamakawa, H. - W) n N

1 | Yokoyama, S. Matsuyama, K. Inagaki, K. Yamamura, Y. Sano, K. HESRTHIDT X MADKITH T 10nm BLF &% 174
Tamasaku, Y. Nishino, M. Yabashi, T. Ishikawa & K. Yamauchi, BlL7c 0. AWHREOR & RRR
Nature Physics 6, 122-125, 2010.
Efficient focusing of hard x-rays to 25nm by a total reflection
mirror, s = b4 7 - .

9 | H. Mimura, H. Yumoto, S. Matsuyama, Y. Sano, K. Yamamura, Y. | 7—{’?%%&#1?1‘0?@@&0_ &0, R 131
Mori, M. Yabashi, Y. Nishino, K. Tamasaku, T. Ishikawa, K. ) 0 25nm 4% FEBL
Yamauchi, Applied Physcics Letters 90, 051903, 2007.
Development of scanning X-ray fluorescence microscope with
spatial resolution of 30nm using K-B mirrors optics, I F— RPN & I T —REGIHE R OEE

3 | S.Matsuyama, H. Mimura, H. Yumoto, K. Yamamura, Y. Sano, M. | fLIZ XV, Sub-30nm 2f#REDE AR X HRBa% 48
Yabashi, Y. Nishino, K. Tamasaku, T. Ishikawa, and K. s8]
Yamauchi, Review of Scientific Instruments 77, 093107, 2006.
Atomic-scale flattening of SiC surfaces by electroless chemical
etching in HF solution with Pt catalyst, PR AR T e TR Rz k5T

4 | K. Arima, H. Hara, J. Murata, T. Ishida, R. Okamoto, K. Yagi, Y. LTI HEE R Aog2s 41
Sano, H. Mimura, and K. Yamauchi, Applied Physics Letters 90, R R 7 =)V TP 7R HRS B SiC i
202106 1-3, 2007.
At-wavelength I\I/"[igure mgtrl\(/}logy of har(sl X-ras(fi focussing mi;/[rors, HRTHHT, BOHE X BORERORGE
H. Yumoto, H. Mimura, S. Matsuyama, S. Handa, Y. Sano, M. r. N

5 Yabashi, Y. Nishino, K. Tamasaku, T. Ishikawa, K. Yamauchi, é}—wavelength DrmiEEfRR L, ZO)ik%E 41
Review of Scientific Instruments 77,063712, 2006. A
Direct Determination of the Wave Field of an X-ray Nanobeam,
H.Mimura, " ) e S ) =

6 | H. Yumoto, S. Matsuyama, S. Handa, T. Kimura, Y. Sano, M. M*ﬁlﬁliﬁ&f-ﬂﬁ?ﬁﬁﬁf&‘mﬁﬁf L7u7 34
Yabashi, Y. Nishino, K. Tamasaku, T. Ishikawa, K. Yamauchi, 7 AOVEHIRAZ SR L, PhRESE
Physical Review A 77, 015812, 2008.
Elemental mapping of frozen hydrated cells with cryo-scanning
X-ray fluorescence microscopy, - A - N
S. Matsuyama, M. Shimura, M. Fujii, K. Maeshima, H. Yumoto, H. DHYE L 7ok 40 X ﬁﬁﬁ‘ﬁ& ﬁk} O‘T}\ﬁ)'{/{ﬁﬂ

7 Vi . A fazEBlg L, NDBARIT R T FF Ltk 3sE 26

imura, Y. Sano, M. Yabashi, Y. Nishino, K. Tamasaku, Y. AN ;

Ishizaka, T. Ishikawa and K. Yamauchi, X-Ray Spectrometry A K = A LB DR W
39,260, 2010.
Trace element mapping of a single cell using a hard x-ray
nanobeam focused by a Kirkpatrick-Baez mirror system, B%E LTIz R A2 R—RIZ, LR HAD

8 | S. Matsuyama, M. Shimura, H. Mimura, M. Fujii, H. Yumoto, Y. | )2 B U-B0MEY A5 A& R L, 20 20
Sano, M. Yabashi, Y. Nishino, K. Tamasaku, T. Ishikawa and K. | {#4:&% 923
Yamauchi, X-ray Spectrometry 38, 89-94, 2009.
Stitching-angle measurable microscopic-interferometer:
surface—fig}lllrle metrology tool for hard X—rals\f/lnanofocusing B ThIRME (1/10m) 2633480
mirrors with large curvature, H. Yumoto, H. Mimura, s = . . RTRETRN

9 S. Handa, T. Kimura, S. Matsuyama, Y. Sano, H. Ohashi, K. A 7——%*},20) T O FREEE TG IR IR % B2 5% 11
Yamauchi, and T. Ishikawa, Nuclear Instruments and Methods in L, PEAEIEE
Physics Research Section A 616, 203-206, 2010.
Highly accurate differential deposition for X-ray
reflective optics, At-wavelength JEHFHINZ X > TREH-HIF

10 | S. Handa, H. Mimura, H. Yumoto, T. Kimura, S. —IBIRIRAEEHIE L, ZOBOMREFEMIZ X 10

Matsuyama, Y. Sano, and K. Yamauchi, Surface and
Interface Analysis 40,1019-1022, 2008.

0, FHIREY LR 249 5 2 & & I
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Focusing of X-ray free-electron laser pulses with
reflective optics,H. Yumoto, H. Mimura, T. Koyama, S.
Matsuyama, K. Tono, T. Togashi, Y. Inubushi, T. Sato,
T.Tanaka, T. Kimura, H. Yokoyama, J. Kim, Y. Sano, Y.
Hachisu, M. Yabashi, H. Ohashi, H. Ohmori, T. Ishikawa,
and K. Yamauchi, Nature Photonics 7, 43—-47, 2012.

SACLA @ 1 pm Hk% 7ER

68

Single-nanometer focusing of hard x-rays by
Kirkpatrick-Baez mirrors,K. Yamauchi, H. Mimura, T.
Kimura, H. Yumoto, S. Handa, S. Matsuyama, K. Arima, Y.
Sano, K. Yamamura, K. Inagaki, H. Nakamori, J. Kim, K.
Tamasaku, Y. Nishino, M. Yabashi and T. Ishikawa,
Journal of Physics: Condensed Matter 23, 394206 1-9,
2011.

B X R sub-10nm BT D HMNi = £ &
77 review i3

34

Towards  High-Resolution = Ptychographic = X-ray
Diffraction Microscopy,Y. Takahashi, A. Suzuki, N. Zettsu,
Y. Kohmura, Y. Senba, H. Ohashi, K. Yamauchi, T.
Ishikawa, Physical Review B 83, 214109, 2011.

IT—HERIZE > TRE L-RaEBR %2
HOlEHELL ALV AL A=V Y AT
N IE S

31

X-ray two-photon absorption competing against single
and sequential multiphoton processes,

K. Tamasaku, E. Shigemasa, Y. Inubushi, T. Katayama, K.
Sawada, H. Yumoto, H. Ohashi, H. Mimura, M. Yabashi, K.
Yamauchi, and T. Ishikawa, Nature Photonics 8, 313-316,
2014.

SACLA @ 50nm #RIZ XV, Ge PIBET D 2
JeFIRIUT X B BT %

28

Generation of 102 W/em? Hard X-ray Laser Pulses with
Two-Stage Reflective Focusing System,H. Mimura, H. Yumoto, S.
Matsuyama, T. Koyama, K. Tono, Y. Inubushi, T. Togashi, T.
Sato, J. Kim, R. Fukui, Y. Sano, M. Yabashi, H. Ohashi, T.
Ishikawa, and K. Yamauchi, Nature Communications 5, 3539,
2014.

SACLA @ 50nm #2203

23

Saturable absorption of intense hard X-rays in iron,H.
Yoneda, Y. Inubushi, M. Yabashi, T. Katayama, T.
Ishikawa, H. Ohashi, H. Yumoto, K. Yamauchi, H. Mimura,
and H. Kitamura, Nature Communications 5, 5080, 2014.

SACLA @ 50nm #%E —AIZ Xk 5 Fe ® K I
S B B Rk o Blgg

16

Hard-X-ray imaging optics based on four aspherical
mirrors with 50 nm resolution,

S. Matsuyama, N. Kidani, H. Mimura, Y. Sano, Y.
Kohmura, K. Tamasaku, M. Yabashi, T. Ishikawa, K.
Yamauchi, Optics Express 20, 10310-10319, 2012.

EREI T —IT X DR ROBE & Pk
e

13

A Bragg beam splitter for hard x-ray free-electron
lasers,T. Osaka, M. Yabashi, Y. Sano, K. Tono, Y.
Inubushi, T. Sato, S. Matsuyama, T. Ishikawa, and K.
Yamauchi, Optics Express 21, 2823-2831, 2013.

RIAAIEDOREALIT KD, Si Faies 215
L, XFELHOE =LA 7Y v ¥ —%RH]

11

Atomic inner-shell laser at 1.5- angstr ¥ m wavelength
pumped by an X-ray free-electron laser,

H. Yoneda, Y. Inubushi, K. Nagamine, Y. Michine, H.
Ohashi, H. Yumoto, K. Yamauchi, H. Mimura, H. Kitamura,
T. Katayama, T. Ishikawa and M. Yabashi, Nature, 524,
446-449, 2015.

Cu @ K B2z XK 2R X L —PF—3%
%

10

Nanofocusing of X-ray free-electron lasers by
grazing-incidence reflective optics,

K. Yamauchi, M. Yabashi, H. Ohashi, T. Koyama, and T.
Ishikawa, Journal of Synchrotron Radiation, 22 (3),

592-598, 2015.

XFEL $EXEEMICBHT MR REE D
review i
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