3-3-2 BHfE—LF A

P E R AR OS2 £ ~ % — 13 SPring-8 12 5 1}
2 E— L7 A4 RN OUFFEF & R 2 & NS BUR
SRR O HEME % HE 1o SAD T E — A 5 4 v % 3%
BT 2 L LI I RO HFEEIEZT>Tw 3,
PHFE — A 5 A4 v 1%, SPring-8 it M B G & A I 12 F)
ZEIE L 2 HSEEYY € — L 5 4 1 (BL45XU) DIR%.
Il kmERE—LI7A4 v THhI2YHEIFEE—L T4 V]
(BL29XU) MY v 7OREMRBIC2Tm 7Y a L
— ¥ ZHE L YRR E -4 7 4 1T (BLI9LXU) 7%
£, ZNFILA ORI E Fio S A R, B
PHRFZRE A A CHERL S 41, BIAE F ORI Be b 7 & 1
HFEEEZAED T 5, 20104EE D & I % BHA U 72 i
DY 7 EWUNE RGO Y —7 Y by vk E
—L 74 v (BL32XU) ThH, 5 v 8 7 B/NE SO/
WEENTOMEP RO ND kI IckoT,

BIAE, 2011 AEFKICHI E — & % @10 U 72 X JEmi: diessl,
MEHDORFF /) ¥4 F 37 A —554 v (BL43LXU)
T SRR [ 7 SR & D T\ B,

DURTiE, o=y MaIEHhOE—L 35
4 v (BL26B1&B2, BL32XU. BL45XU, BL19LXU,
BL44B2, BL17SU, BL29XU) KO LIF#% o v —
554 (BLASLXU) Ic2WTHET 3,

(LA HEE)

1. #&5/ Le—AL54> | &Il (BL26B1, BL26B2)
BL26B1 J« 0" BL26B2 (343t 77/ L WS8R 5B A (A i
Wizg £, BRBED v 7 B & Ol HO il 72
XHRPHREREZ HIV E L, fidh A 7 ) —= > 7 DRl
B A B 7 — & WS AT L DBFEZ TV, 22— —F
FHIZHEL TV B, E— A 5 A » 1213 SPring-8 #5HE o ffF [f) 75
A =074 R e R L, % - A 7 — 2
VEREDILE—LT A v RAROFIE BT 5720, v b
T—=0%N LI ATV =" DOFWFRr ¥ 2 —v
> 7 + 7 = 7BSS (Beamline Scheduling Software) [1]
ERFE L, TNSDYATLARGEHLY Y 7L F vy
* — SPACE (SPring-8 Precise Automatic Cryo-sample
Exchanger) (2] Z I L 72 € — & 5 4 > HEhi#iE % O\ Web
A V=7 2 =A% A 7T —4% <X— A D-Cha (Database
for Crystallography with Home-lab. Arrangement) (3
ZHHALIZA =AYV« T=FIEZTo> TR 5, 51T
2011 4E[ED S, Mt v 8 ) v 7EDEMREICE T
£ 0 R ARG EZ RS 2 720, fEkA 5 JASRIH

- EHERM R O EY 2L — 7 L SR EThIFE 2 i T
Wiz, ERERS AT AORMEBIG L 7,

2012 4E [ 1% BL26B1 12 8\ C o1 CCD #t Hi 42
SaturnA200 (Y A 27 8) 2 O>W T 2011 FEEICfr > 7.
HRZEAIL D B DL ) 4 2RO E 7 )V IEDE S
A F Iy 2Ly 2fbick 2 SN E2HWE L -dod
iz, &Y 7 b 2 7o X BT -4 & v
MIEEDY A 7 VHER O FEEZ X - 72, F7-d0E DRI %
WAL 2 3B 2 A7\, JEEDEIER (KEREE) Rl
— #1295 TBL26B2 ) CCD #atige & bl L =556, M
TEIAT DRI DMENLTH 5 2 & 2R L 72, A&
S5HE D 2—¥—FHZHKL 7,

S S, BUMERORRNZ A7) —= v 77—
UL ICIT, =4 XA =% OEiEEACH R 5 ) v
A X 7 OWHLE, KA T— a3 v ORmELET
STW3, 20124EBIC3 =7 X7 ) v a4 RA—%
(K1), JASRIHIMH - AW DT & 2 FHHHIEIE S
kg . PUH/NEIEEAI S BlancS O HE Z . 2013 4E
B % Hig L Tzt T w3,

F7o, 201 EREICH SR EMNERGE—2 74 VX8
20wl e BIg L2928 LEEEYR 4] o R&D
% JASRL, JETIbkrE, BUHLECcHEML 72, ¥y ILE
JelE HE R EER OB RS AL 2 RN IESS T 2 ) (Y
ZOVITH) RSB S8 THENREET . 20124
IR B S — VM & F o 7o R A HI RS — 5 5 oD BH 5
ZHEBE L TiTo 7z, KRR ORIV ¥ OBLERSE % RE L .
Si(111) DR Ex2 K> 7z, Hifz /BB L 7255 —

1 BL26B1[E#FEHCHZICRRE LT FRFP UV
J=FX4x—%
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K OVEBEREAN D KG AL, BERINIRFE 12 X 2 /5o A v
— 727 —FSi(111) f5F DM & ST Iz &0
TW3 I EDERE N, T Xk ) B E X o
AN—=T"y b RO F)LF—orfEEEOm LRI s,
%8, AHiMIEBL38Bl (FH&EMI) (C3E S LA
HAFEBICHHEN TS, £, BL26B2 TSN C\»
2 AR ST(111) AR IEERE D 6 54EDL EAE L T
LMAN—=7"y METROWAHKFRUZBEI SN ok
Vo, St S IR S — VA O IR 0 B % kit
LTfroTw <,

E =BT

[1] G. Ueno, H. Kanda, T. Kumasaka and M. Yamamoto: J.
Synchrotron Rad. 12 (2005) 380-384.

[2] H. Murakami, G. Ueno, N. Shimizu, T. Kumasaka and M.
Yamamoto: J. App. Cryst. 45 (2012) 234-238.

[3] N. Okazaki, K. Hasegawa, G. Ueno, H. Murakami, T.
Kumasaka and M. Yamamoto: J. Synchrotron Rad. 15
(2008) 288-291.

[4] A. Nisawa, Y. Yoneda, G. Ueno, H. Murakami, Y.
Okajima, K. Yamamoto, Y. Senba, K. Uesugi, Y. Tanaka,
M. Yamamoto, S. Goto and T. Ishikawa: J. Synchrotron
Rad. 20 (2013) 219-225.

(QSX: S /G 0 S 31| At - /41 )

2. =y bsrRsE—L54> (BL32XU)

EEDBES, A BEAITZE Tl MM L D IREET

H BPINPEE L EMBIRICETD 2 5 8 7 HRHCHE D

E =T NIRRT TR T T LDR—=F LY A b
WL E—L% A AR — Y — TR M S % T
v, ZORELEEIC LAY OB 5 67]

AE—ALF5 A4 TIEFHIC10~50 pm A4 D LCP TG
il S ik (BUT. LCPAS ) 206 7 — & INEE
2479 T D% v, LCPRSMIFIEE ICH S 7o NG
WKL, T WERLT ) BT D 205, WH DOIGAEH
WMEEEFHT 2 2 EBWEETH B, 2D, Xz IHE
L7236 iy — 7N 2 B L Tt of s N s i %
HE LT UL o v, 2 OFEEDORIENSEEEDREIC
ERiT 22 &6, maGiat LosaHg 2 Xt CCD fth
REEANT ZMERH o7, BEAD DD AERELZ {15
oMM E K218 L, BHSBEA 7Yy
VA7 7 —HDCCD #1723 x3 7 LA DEYA ZHH
WehL, TORBEIE2x2E =2y 7 2T B OmE
A UBEA 10 Hz & > TH b, KD CCD s
(MU < Rayonix # MX225HE) & ML 728&. BX *%
1/20 B2 P O RE CRIPT RS I EE & 7 %, akBiis (3
BL26B1 % v, BURHE A & U C2ERIREP2,2,2 . f5lh
BTAsE & 2 2200 ARUEDELMHKF b 7o sc
BLEEE DR S T 7 — % & v b OIUEEZ KA, K
RELTIOHzTO T —FIWEIEI L, BlHF T — & 0
H7v 77 AXDSEHWTIHEFICEEEDT -2y b
Z5 ZEDNTE (£1), 2013 4EERIIH S A

%1 Cytochrome c oxidase 7 5IR&E L 7Bl 7 —%
OBEREE (FIH70s 3 L XDS)

# refl.

me

Compl.

<I/sigl>

B2, BEHE < A 7 06— A% Fo 7 RS R 537 124912 100% 3.0% 41.1
T IVHRIEG U 7 XERFS ST F N C\v 5, % 2T, 3.81 231,790  100% 3.8% 37.1
SRR T8 — 7y L 5V S IBIE TS S Ly O ;-12 302,240 100%  69% 220
0, 0,
N L T
BL32XU OfF%fF 2w T w2 Bl 201248 I1E, X D 2921 447 861 100% 42 8% 43
BIFRR S v E ORS REE R E 21T ) 720 OEEE R 2.04 485,640 100% 73.5% 2.6
F + PR BARBITE & WIS AT > 72, 2011 4EFEIC ] S5 total 3409871 100%  155% 945
Type 9 FT-CCDs bonded to
fiber-optic tapers
Sensor Split Frame Transfer CCD
Phosphor 40um thick
Active area 225mm x 225mm
Readout noise High speed 8e-/pixel

Low noise mode 4e-/pixel

| Dead time 1 msec
< .- | DQE 0.8
. g i = Sensitivity(Gain) 9e-/12 keV photon
Ravonix*iﬂ Frame rate 80um 10Hz
MX225HS 120um 20Hz

2 MBeRTi % 17 o 72 Rayonix #t MX225HS A DB E & ik
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ARG AR DX & BET

Wavelength | 193.4 nm
Pulse width | <1.3 ns
Pulse power | <1 pl/pls

1 kHz ~ 400 kHz
FWHM =4 um, 1/l = 8~9 um

Repeat cycle

Beam size

Complex with Galvanic mirrors system

and X-Y-Z- @ stage

B3 REALV—Y—ZRHOII O NAIERENIE 25 LHET

B4 FIRRICMITShi-fER

WA EE % BL32XU ICE A L, LCP#iih2 & [mlir 7 —
S INEDOEMNRNEFBIT 2 TETH %,

F 7o, 201 14EJE X O BUNRS D © DERSEE 7 — & IR
ZHMNE LT, KL O LCP A Ml A EIE 72 £ 0
J A4 RREDOBRERFEM DI L 27—y RiEmR L - #5K
fidh2 & OM—FEEOYI ) L 2% E2TRE & 9 5 TS
L= =% My o8 7B T (Pulsed UV
Laser Soft Ablation: PULSA), (XI3) dBd¥%f7> T\ 3%,
20124FFE1, BEICHEH A I N TV BRI OV ATREN L —F —
FEME (NSL-193L (BF) =2 v 8)TikE 193.4 nm D
L= =D OV ZAE A K 1.0 pl/pulse F THAT]
LT 20088 E. MLDZOD L —F —=XoiilfHl%
DAV 27— 0D LI k> TR K%
BAEL OO T2 2 L CREMM LA AL T2 72D D%
KN ARDFEZRAT > %, BIRHD & X/Y/Z DMl %2 b
ST AT = A A =8 IR 2 RFFT 2 2 LItk o T,
HNN) 2T —EDIAGOEIT Lo T, Ak 2 [AHE AR
THafge o7 (X4), BEIZ Lysozyme f5 4% 50 um ¢
DLERIRITI T & 2> TE Y . AED 2013 4
DA 2 B L. BEHERS 2 F o 2o PRg a7 © TN
By 7 b 2 7 DORAFEToT\0 5,

o, V=YKt Ly FEAOEBUMIRY=E2
L—%DFE BT TE D, MUMESZ BV -
L ST 2 25 A (HIEHERE) DOBIF S IToTw a8l

(/BZR% 4 X 20 ym. HITESRD : 10 min)

235 3CHik

[5] K. Hirata, Y. Kawano, G. Ueno, K. Hashimoto, H.
Murakami, K. Hasegawa, T. Hikima, T. Kumasaka and M.
Yamamoto: Journal of Physics: Conference Series 425
(2013) 012002.

[6] H. Nishimasu, H. Ishizu, K. Saito, S. Fukuhara, M. K.
Kamatani, L. Bonnefond, N. Matsumoto, T. Nishizawa, K.
Nakanaga, J. Aoki, R. Ishiani, H. Siomi, M. C. Siomi and O.
Nureki: Nature, 491 (2012) 284-287.

[7] K.Kato, H. Nishimasu, S. Okudaira, E. Mihara, R. Ishitani, J.
Takagi, J. Aoki and O. Nureki: Proc Natl Acad Sci U S A.,
109 (2012) 16876-16881.

(8] T. Hikima, K. Hashimoto, H. Murakami, G. Ueno, Y.
Kawano, K. Hirata, K. Hasegawa, T. Kumasaka and M.
Yamamoto: Journal of Physics: Conference Series 425
(2013) 012011.

CPH - #E, W RS

3. BEAYRE—LF 4> (BLASXU)

BLASXU &, & v 8 7 E DT OWEIE® Z DB WA
b, EaFHEIORE & - MELREDF /) 27— D
W& fRAT %2 XAt/ EL (SAXS: Small-Angle X-ray
Scattering) HEIC X DD T WS, E—4 54 v DR
ERERLEDOY VTLT7 v aL =8 E2HRE L, AR

-100-



AYEY PRilhZE R T L Lo e — A0k - Bl igRg
Zfi 2. SAXS A F —3 a v KU SWAXS (Small and
Wide- Angle X-ray Scattering) A7 —3 a ¥ IZTRIKFIC
FEERDSTBE e K2 5o, SAXS 25— a v 13 1997 4
D EH BRI & D XHVN A BELEBEESRE I L Tw»
%, SWAXS 25— 3 v 13 2007 41T & v 2% 7 B iy
BT HIE D & XA AHIE (SWAXS) ks L., &
HA%z{T>oTw3,

SAXS A7 —3 a VICHEE I LT 2 XA EL 2R
L, EHIETH 2 L FIFICHEAMEDE <. hoE AR
il BN 2 7 s R TS X D /N HOEL ST fiFRE &2 SEBE L
TWw3, BE—L% A4 LD 20%% JASRI [ F) ] #LE I
BEH L. 80%Z BT E LTHIHHL T3, Lo L, @%kd 5
104238 L L S0 IV I U BI S 72 &1 & 2 By 251k
MBEFELL, FHOMEREZ 8T 2 2 L SREHIc > TET
Wi d, 200645 1354 Y'Y PSR EHD
BfE. SAXS AT —3 a VICHHELA Y v+, IR F—
avic7x bvhv vy v RIS (Pilatus
300K-W ; DECTRIS#!) 7 &%EA L., #MIEELEED
HEREE DI | & 2 —F —EFRofELZ D TE %,

20124EFE13 201 1 4EFERRFE L 72 S kiAm e v ) o
FHHIERREZ FEE L. SHVIAREGLIIE IcB VTl v 7
VBT 155350 B ERE 2 8 4> 7L 20 43\ & Kk
VI S R PRI 1 2o 2 IR 2 ORI JeiE L 72, £ 7
GISAXS (Graizing Incidence Small-Angle X-ray
Scattering) M EMHIZ A AL RV A F —F 2 L 72,
GISAXS T EM T 1L T U/ AS L 72 XHcatkbhA
D> & OB - T2 MEST 2 FiETH 57O, S/NH%E
B2 20T IFEARMIE T O AR X E — 2 2 #BuMEd 5
EVHEMTHD, TN HNE LT, EMAT—va v
NOFEHZE 1 m EFRICE 246 2 9 —% GISAXS HIC
AL, ZoFE237—ickh, MbMIETOE — L9
A 13240 (H) x 100 (V) %5 270 (H) x 27 (V) um? &
FI1/3ITHEANT B2 2 LIRS Lz, 22 &I X D3RR
st 6 DL, A &2 XD 3 ORIE D & DB -
[l F DT HE & 7o 72, REELRIFE E LTI,
20004EICEAL XA A=A v T vy 774 T7H
DA v & —7 4 »HRICCD #i % % i Imi e 4 CMOS i Hi i
(E & k=27 28 ORCA-FLASH4.0) ICHH L. #5913
. R EIER O 7 — F MERSE % ) L X e,

JEATE T, LY SRR ORI O S %
HeD | FFIZ 8 v o) 7B HERE - WG BIRIE ~ D XA AL
HLIZER D F s R O FTRl L — o — B & H 5 L 72 A
EREHL T2,

EE BTN
[9] S.Akiyama and T. Hikima: J. Appl. Cryst., 44 (2011) 1294.
(BIE - =)

4. MERFE—LS 41l (BL19LXU)

BLIOLXU I, 27 mEHZEH L7 v ¥ 2L —F % HH
ETHXBE—L T4 v ThHD, 20004FEICE—LEA,
FHoNy F1~3DAH EIF235E T, 2001 4E 1T 1 FEBR
Ny FADOHH DB S e, Bk, ¥y F Tl
MOSTAB (@ zEity A7 L) RftEN T 7 — ik
i (2004 4F)E) & ZDETMMETOARMBAY v b
i (20104FE) @bz CE e, i, ¥R
DA E LT, 20104EEIc7ay P2y FRAY v M@
PN A B 2 7 AEOFE R T o 7, FoNy 7
Tlx, YOV AR D 7 0 DR v v ¥ — D
A (BN v F 2, 20094FE) K-B £ 7 —12 Xk %100 nm
S8 (FEhRgN Y 74, 20104E) , XBE—L7 74 A~ b
AL =Y —<—D — D&l (£ Ny 5, 20104EE),
TRV AL ==L AT LDQAAL v F 8L A
L—F—DHEH (Ehroy 72, 20114E)E) BfrbnT
Eiz, 20124FJEClE, G R MOIREZ R > T
KT 7 — DI DTN X % E— LLEDO AL EN:
DN D, F 7 —%MT 2 7 ENEFRORENERS
Bz, £, FHHRAT— a3 v TlE, E—LE=¥—
Z ¥ & HNICIT o 72, 10 mm AREDO/NED ~ Yy
FEB% R ORI XA X 5 O8UE, K7 v bk )Lk
VY —DEARITV, IS ZHUEICIE L THEN Y FICTE
HUCERE - i Cc&E 2 k)L,

BFEERA T — a v TSRS 2 G20 R U 72 K5
Dfth, XHEHEF L —— (SACLA) R D70 DRI
TR FTE FERTE N ED 5T 5B, 2D SACLARY
HWTIE, 2007 4R~ 20104EECXMAME L —¥ —
FIFHEETFZE R & LRI S 4, 2011 AR EDIRE T U
Z DT 2 BE I T S N, UTIC 201 24E 1T H
NETERREH2HEBAT—> a vy ZLioRT,
v F1TIE, XEST X b Yy 7B o L,
XBOCEFTITE, WABHEFER, e —L v A% HH
L7 XBOET MBS R X 2 Y 7 FRED YA F 27 2
Wige. BRI TP E LT3 T 7 4 b BRRESRT
b, FEBoNy F 2T, SACLA R FHFREICBE#E L <,
TG OV 2 I RIFN S & 7285V A L —F — 2 filv
T a PR X R ERaa T bz, FEhigny 53
BRHEE 45 mot —7 vy FTREBEROE AN
THE L 72> CTE D X T coEER b v 2L I
X B EEYMIFE D T bz, BNy F 4Tl 100 nm
E— A% o XBREEL~ v v I b,

(H A, R B, EKfF B

5. MER¥E—L54> (BL44B2)

BL44B2 13, H X 3L X¥ —BREPrEZEH LTk -
R DRI 2 BT L XL THHT2 L 2HNE L
WHEBYYE—L 74 ThHD, ZDRDIT, EOHEHREE
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POECHESREEDORIIT T — 52330 77 LT OME
kD o R cf o s X )| R o, WG
DG EN TS, BRI, Si(111) ook
mIck oI XRiE, A&a—r &y ) ay
DRY PP FYANET—=I2koT, EHRHEDE,
SRIE T OGO ZFT> T 5, FEloNy FT
Bonze—a4y4 X, MRRERZHATLIHN I Ax v
E 7Y —DgIRICE b T, SREJTH2Y0.2 mm, K751
233 mmBEICREELIN T3, AR T 2L X —
MiPHI3 12.4 keV225 335 keVE->THE D, Hic, &
IR —RFHTRZEICL ), BOLELZSAEYYE
IZBWTH, RIEHIEDSIED 2 E W EEED 7— 5 %
B2 EDHRETH B, BEHZIETD 74 b7y 7
3. ACEHFOENIC X D101 photons/sec IZ7ET 5,
FEN Y FI2iE, L 286.48 mm DRIEICA X —P v
7L —F (IP) 2R LT AL =5 —h A F 03
INT3, BT PICA T, WEREHED S
Mg = — RWBZ XL XFECCD, 77 v b3t v
+#—%>, DECTRIS ##4 o PILATUS 100K, MYTHEN 1K
% WABR 7R IR/ 72 [ 43 fi g & IR 12 U v 43 1 C
W5, BRRREE X, 4 K25 1100 K £ CHIfATRECH 5,
15 KB ETld, He/N, DJEEREHIS 2 7 L2 & 2B
fiZel 2 R LT, B g 2k & L abbE
BT T T V5, 15 KBLF 2 B4 21 3B
ROGHEDIATRTH 505, BB HNEZ A L 738
MEDBBHAMFERR TSN T w5, 20124 E1k, Zh
FCRICHHALCELIPOWREZEET 2 WL H 2,
MYTHEN £ 2 =V % 7 L AL L 2T 2V ¥ —RIEX
vy 7LV AMIBIRS AT LR L I, 5%, IPTiT-
TELETHEEMITICNA T, ) DO RRE 2 F) T
L 7 in-situ 2B = 3 )V X — oy figtfg 2 FH U 7o 2L
BRI 72 57— & il R OB D BF & ) 2 FE T H

%,
(g fi—)

6. WERFEE—LF4 Il (BL17SU)

BL17SU &, R X #RAEI O & fE50 - SHIEAT S £ — 4
74 vEREEMOEEER S 2 L, N OERIETE
PYERIE T OHEER XS Z R EAHIE LT, Bk
FFRFEHRXAET VP 2L —F =L 54 v E L TR
HEnTwz, %% % ANHSHRNICHEET 279,
E— L 74 VPRI ED 75 v Fa, 7 v Fbic
DL 7R E > T %, ZNEFND 7 7 v F I3 EiR
7 — AU K o TR IR TR S 17 oy fRRe nl s 1
STVCRRHEELA S, TRV X — IS LE L e R X
E—L%2%K7 7 v FICHE S N KR A 7 — a vicftiG
LTw3, RHEFHIZOR, 2004 4D & Kig il 7e
HHZBHBLTED, 2005EDK» 5 IZEE—L 54 L

ARG AR DX & BET

D 20 % % JASRIF:FFHFREIC O EH L T 5,

75 vFaTii, FEEBRATF—L 3 vD—D2THLHE
IIREENB TR T — a VITE WL E R D 5
BRIGFZED Th, Z L Td H DD TEEETH 2 @i
KIMXBINA T — 2 vicBLTIE, SRR RED
HREZ BT 2 72 DR XS EE A 2011 45
BEICH & THED S, T—F—F BRI Y 7Tl
JASRIFZEFIFIFFRE & LT, 2L — 0 EDGE 75
#it (SPELEEM) % w7z EEEafrbhiTws, 20124
BIiZ 7)) — v A ) N—3 3 VIS 7 SRS 2 doi i fl
DS ED 54, 775 7 = v DRFE TIRERTP. L 7
X Z 7Y — L1, B FeNi B A& 5 O W U RE AT 23T D
N, FRHHAY Yy FETRO 7Y —F— Tk, X
HE®E T — — (XFEL) K% Tf7b 41 2 e[ il X i
WD NFERD 72 0 D PN 25 TR T b i,

77 Fb Tl WEDOERAT—>avyD—D2ThH5
R X AR EEBREEE I L 2 RAMBRTYE OB FREOE
BRI 22 ED3 201 L 4SRRI Efp v TiTb Nz, £727 9
Y F b DORIGIC B B RIAFFAERA T — a Tk, KH
BlAIC B § 2 i R T3 ik Ic X D 2011 48
FEREEICITb N, 2O 2010EERICEA I N 7B
AT AICED . FFBIAARIEMN A T — 2 v Ok
[EIC~22(H) x 8(V) yum?BED AR v 44 DY
— LPERE S, 201 2 4F I I SRR 2 TR A A
W& U7 e ok i b,

a, bili77 vF Lo, HANBEDO~NYALT VY aL
— %% — FE AV BB - BERE O %
7YY al—FE— FICkBKF - BEDFEGREDOH]
HARENTE Y R % BRI U 72 St
DEFADPHIEK S NT W5,

CKifi - 1ER)

7. PERFE—L54> 1 (BL29XU)

BL2OXU R EEPHN T kmOERE—L 74 v TH 5,
TYPal—FENRELETIWXBEE—L IS VT VT
LMIREBE I N 4ODEBRNY F2 6T %, 19984EI1C5
BNy 71 CE25 52 m) FTOHT5ER LA 2B
RSz, 2011 4R BRI HURS A RaARE o [T E A 5 5 Bt
DI DDEHF Ny F2 (iS58 m) B L7, T
WPES T ZNBARTIS MICEEE S T BN O FR
Ny F 4 (2000 FE IS5, YD & 987 m) , FHfY v 7B
Wik PR v F 3 (2004 £ RIC5EK. 2005 4F
25 FHBIE, GRS 98 m) 13 AFRZ LT L 72,

RE=L T4 Tk, ITFBEXHR (2 e—L v b X
ZHOAANESZIfTbNTw5, 20124 FEES | &
JREE O X SRIPPTEAMERE, BAEEEK-B & 7 —IC X 2 [T RAR
#56, KB 3 7 —% M mREe XEEmes. Xz
FHG 72 R — G 7 E DS I b 7 ZIHEDSED S
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oo Eo. XFEMET L —F — I otESE om
RO - BT KT bz,

2012 4E1C1E, TC 7> a v OMEHEEED / 6
ZRIEL L. PR OBKED 2 5 — & R0 iR 48 F I 8 % Rl T
L7, ¥/, TC 7 avDTCII—%, FTL )L
TS e P L7KE SN JTECH D XS 7 —I1
L7, 17— FHEHOAP S S, H2I7—D
35 —RMITIEJFEF L~V T L & - f &
LR 48 michbE, T 7—TH T, 0.06 ALV
FRDEATEDFE N E — L% HET 2 72 © OB &R %
FOHBZMTLCH 2, EZFALX—ThH, HIFLX
—Tb, AR ATESER I A8, @) o AWM %
fRAE L 7= 38 b ok 2 £E U, SEIR o 5E &
Sl ZOREEENC Ko TV EA L I ENTE S, B
MTETELZ EF7-E—a 2w, ERBTYENE
L THATEOE O XD R RE LG E k> T 5,

FNy F 2 DEERIZ 201 1 4EERICSE T L7243, 20124
EIZE—F =7 — TN E—F —F 74 N=PE—L TV
HERER OB Z T, B R EDae—1L v A
PR BE IR % 1T 9 72 DHEfi2HE S 72, 201341 HIC
&S 7 u U RBREOAEERIKE52 (R ME Ofiidd: 5
BonMEEI N CXMEREL, B2 508 m
ffE 7o E e B X B R AR T a e — L v b XA
Pz R 2 ISR L7z,
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Nano Dynamics Beamline (BL43LXU)

Commissioning of BL43LXU was ongoing through this
period. In-house work at the experimental stations has largely
been done by members of the Materials Dynamics Laboratory
with assistance on some projects by members of JASRI and
RIKEN, and, occasionally, members of the RIKEN beamline
support group. In an effort to preserve some record of issues
encountered, the following tends to emphasize the problems
occurring at the beamline. However, at the start, we should
emphasize that at the end of the 2013A run (July, 2013) the first
experimental data set was taken at BL43LXU using the high-
resolution spectrometer (~1.7 meV resolution). The flux,
stability, and finally data quality was very good, with phonon
spectra collected in 16 hours that had significantly better quality
than previous spectra collected over 2 days at BL35XU.
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Insertion Device & Front-End: In March of 2013 the
remaining 2 insertion devices were installed. ~ Problems
were immediately evident including (a) poor spectral
response (gap-scan shapes) of the new IDs and (b) electron
beam current loss as multiple ID gaps were closed. As
investigation of these problems was not possible during user
time, it took some months to understand them. It turned out
that the poor spectral response was the result of a tilted
(~40 urad) orbit shift of the electron beam through the
central insertion device. Attempts to overlap the source
point from the other IDs led to very large displacements of
the beam in those ID's (40 urad x 10 m ID spacing =
~ 0.4 mm beam shift on a < 6 mm ID gap) which is enough
to adversely affect the ID spectra. This has now been
mostly corrected. The current loss is the result of the x-ray
beam from upstream IDs heating the downstream magnet
coverings. Estimates (H. Kitamura) put the power load on
the foils covering the magnets as approaching ~100 W for
small gaps, which, given that these foils are only indirectly
cooled, is enough to heat them significantly and cause poor
vacuum and beam loss. This is consistent with the relatively
slow time scale of the electron beam current loss and
opening the chambers (Summer, 2013) showed the foils
were damaged. Masks will then be installed during the long
shutdown (Jan-March 2014) to, hopefully, remove this
problem. The present status is that two IDs can be closed
for running (simultaneously 6.8 mm on ID2 and 6.9 mm on
ID3) allowing two IDs to be used at energies of 17.7 keV
and above. For lower energy, only one ID may be used.
What remains for the summer of 2013 is to slightly
adjust the heights of the IDs in the ring, as they seem to have
settled at the level of several 0.1 mm. Then some additional
tuning of the orbit will be needed at the beginning of the
2013B run to, again, try to overlap the source points in the
IDs. At present, the source angles from all 3 IDs are within
about 2 urad and the source positions are within about
0.1 mm. Tuning to about 1 urad and 0.05 mm is desirable.
Work has also been done (H. Aoyagi) to understand the
response of the x-ray beam position monitor (XBPM) for
each ID. It is hoped the XBPM can eventually be used to
verify the orbit of the beam through each ID automatically

during orbit tuning.

High-Heat Load Mirrors (M1, M2): MI is a vertically
deflecting mirror that is the first optical component in the
pink beam. It is nitrogen cooled to handle an absorbed
power approaching 1 kW resulting from removing the

higher order harmonics from the beam. M2 is located after

ABLEIH IR DB EBEN——



the monochromator and restores the beam to horizontal.
These mirrors were found to significantly perturb the beam
divergence: given the 0.3 urad specification on their slope
error, one would expect a contribution of ~0.3 x 2
(reflection) x 2.35 (sigma- > FWHM) x 1.4 (2 mirrors) =
2 urad FWHM to the outgoing beam divergence. However
the measured result shows closer to 8 urad increases in
divergence, and a highly structured beam. This divergence
is a problem because it reduces the throughput of the offset
crystals and also causes local heating of the backscattering
crystal, adversely affecting the resolution. Wave optical
calculations (SRW and direct Fresnel integral approach)
using the measured slope error of each mirror suggest the
measured results are within reason given the measured
figure error of the mirrors. [The figure/slope error of the
mirrors was kindly measured several times by the optics
group, and they are now in the process of setting up an in-
situ measurement apparatus]. We are now investigating
improved polishing of the mirrors: for M2 this appears
straight-forward, while for the longer M1, there may be
some technological issues.

Notably, the mirrors do not introduce significant
vibrations at the 0.25 urad level. However, some
indications of drifts on few-hour (day) time scales indicate
that there may be some issues to be solved with respect to
stability. Purchasing/installation of temperature sensors are
now in progress.

Despite concerns from the optics group, there has been
no evidence of beam-induced electrical noise from M1

(which has been observed at other beamlines)

Focusing Mirrors (M3, M4): M3 and M4 are elliptically
bent cylinders that focus the beam for the high-resolution (M3)
and medium resolution (M4) spectrometers. M3 was tested
previously and performs well. M4 was installed in 2012 and
was tested and found to also perform well, with a focal spot
size of about 20 x 40 (V x H) um? in the FWHM at the

medium resolution spectrometer sample position.

Offset Crystals: Two reflections (Si(111), (220) or (400),
depending on setting) are used to translate the beam
vertically by ~400 mm and to reduce the heat load onto the
backscattering crystal. We improved the stability of these
crystals by adding temperature stabilization to the first
crystal. This had a significant improvement in the short-
term stability after, e.g., opening the hutch door or turning
the beam on and off, and has made practical running

conditions much easier.
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Medium-Resolution In-Line Monochromator: Several
medium-resolution monochromator setups were tested due
to poor performance. Significant work was needed to
improve the polishing of one channel-cut crystal, which then
improved the throughput. There are still some local heat-
load issues that need to be addressed, and a re-design of the
holders (and slight modification of the crystals) is now in
progress, to be complete by October 2013. Some T-control
will also be needed to improve stability in the face of the

heating from the incident x-ray beam.

Medium-Resolution Spectrometer Mechanics: This is
largely complete. The Rxy stages for the medium resolution
analyzers were installed in the vacuum chamber. A slit
system and flux monitoring system has also been installed.
The Eulerian cradle for this spectrometer was also installed.
Pieces for the two-theta encoder were purchased and will be

installed in the next year.

Medium-Resolution Analyzer Crystals: The smaller
(1.9 m) radius of these crystals requires a different fabrication
scheme than for the high-resolution crystals: essentially the
small radius makes gold diffusion bonding impractical.
Initial tests with direct gluing of silicon to the substrate were
not successful. Therefore, in collaboration with the optics
group, we are no pursuing in-house R&D to fabricate
analyzers via anodic bonding. At present, may pieces have

been ordered but in-house tests have not yet started.

High-Resolution Backscattering Monochromator: Good

performance.

High-Resolution Spectrometer Mechanics: While
generally performing well, there were some issues with the
long-range motion of the spectrometer arm. The granite was
therefore re-polished in the early part of 203. Notably, there
has been no problem with sinking of the experimental floor
as occurred at BL35XU. This may be due either to differing
quality of the floor around SPring-8, or to the strong efforts
to distribute the weight at BL43LXU (the weight of the
granite at BL43LXU is more than that at BL35XU).

High-Resolution Analyzer Array Mechanics: Good

performance.

High-Resolution Analyzer Temperature Control: Good
performance. Now investigating gradient control to improve

resolution.



High-Resolution Analyzer Crystals: Finally, after > 2
years of R&D in collaboration with SPring-8, in 2013,
Sarton-works has begun to deliver consistently good
analyzer crystals. 5 of the last 6 delivered were of good
quality, with ~1.6 meV resolution (or better) and reasonable

reflectivity.

High-Resolution Analyzer Cross-Talk: Beam from one
analyzer scattering into a detector that is designed for a
different (neighboring) analyzer is called cross-talk. This
results from the relative closeness of the detectors for the
different channels, and from an imperfect analyzer focus.
This is presently ~5% which is large, and will be reduced by
installation of a collimator and by improvement of the
analyzer crystals. First attempts with collimator reduced the
cross-talk, but also increased backgrounds. A next iteration

is being considered.

IXS Detectors: Good Performance, no changes.

Sample Environment: Severe problems were encountered
using an ARS closed-cycle cryostat. There was periodic
sample motion, on a several hour time scale, at the level of
+100 microns transverse to the beam. This made it
impossible to use this cryostat for experiments (and also
required significant time to isolate and investigate). This
was independently verified through several setups done by
different experienced people. ARS unfortunately has no
explanation and will not accept the cryostat to look at it.
Experiments were then done using an old closed cycle
cryostat without difficulty. This remains a problem at this

time.

To summarize there have been several areas of good

progress at BL43LXU including the consistent delivery of good
analyzer crystals, the installation of the remaining IDs and the
first experimental data from the high-resolution spectrometer.
Commissioning of the high-resolution spectrometer for long
scans (electronic excitations) is expected to begin in the fall of
2013, while that of the medium resolution spectrometer will
continue, but also depends on the progress fabricating the

analyzers.

(Alfred Q. R. Baron,)
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