202243 H30H
@Zoom

20229F3A30H
INBELELUGE—T a4

KEK=IMSS* PF ;& 7K {H &
http://pfwww.kek.jp/saxs/




SAXSE —LTA 2 A1\ —

OPF/INARELE —LTA U A /IN— TRE10% +14
- BL2ME-BLE EILEH
E+EHZz (ER) . EKERE R . aARFE (B1%) . L (EM )
- BLFIAXIIER(BATILR)
FIRED., SARE. FIHE
- BTV ILII TR/ T—AR—REFR
(SAngler/FLOUNDER) : & H &8 = F (SE)
(Synthesizer/MOLASS) : & & 1E Il (SE)
+ BLEHER. HPE(FE. BER-TIREEH. etc..
£ 2 REAH3E ()

O PFHI{EIZ JL— (SAXS BLAIE ®IE -V 7+ 7RI F)
KB EF R B TS PR



SAXSE —LTAM DERE - FI ALK,

DEFRIDBENEREE : TSw b I A —LRE. AR EGRELSIEETED

e ERRBEE{FE :70(PF)+20(BINDS)=904 (20223 A K &)

120

100
= PDIS/BINDS
it W BioSAXS
T 60 E 1B J7A)(—
§ 40 58
."a']ﬂ% . 2 vFUTIL \—R)
N a~<TU7IL (VTN)
% 0

N N o A © Q N

of S IIIT IS TS

A Y 2 A A A VR A VY

o AlEEXEFMEBTSYNI+—L (PDIS) [£2012~2016F ETEEEINT=, B 4t if
BT IBE B TSy TA4—L (BINDS) (X201 7F E LYRIAEN . 2021 FEE TR T, 20224
EMNLIEmfE- B BRI E % (BINDS) IO B MR TEEMRES, 2002066EEE T,




5

R

0

<A A/ ERIRE/ A5 Y TEED

o

GHEY/pHY/Hin

]

2

——F3

X

94 94 95 o3

103103

110109

94

17

1)

11
11

11
11

5 7 5
3 4 0 00 0O

T E B 0T

HEeE B F1e0c
Hifcse 3 TC0C
HETE B F1c0c
Hif €52 &35 0c0C
HE ¢ B F0coe
Hi 152 &350¢c0C
HEEE B F6T0C
HEcE B F6T0C
HET = B F6T0C
Hi €5 & $810¢
HE ¢ B H8T0C
HE 152 & $810¢
HEeE B FLT0C
Hifcse EF5/10¢

1050
G392V

HE 158 E35/10C
Hi €5 & F910¢

116714116116/ 1910116116

114
9
g0 9
49

90

33 3/

91
84

25 26

15 18 14 ..

16

1.1
11

11

—

[>]

N

140

120

HEcE B FoT0C
HE 152 F910¢
HEeE B FaT0C
Hif¢s2 &3 S10¢
HETE B FaT0C
Hif ¢ B Hv10cC
HETE B FvT0C
Hi€sE B FE10C
Hf ¢ 5 E35€10¢
HE 152 EFE10C
HEeE B FT0C
Hifcse EF 10

o Vi HYTE EHTI0

- HmERFEZIT O

T, RRICEFBEESNTLRL,
ADI—IVHEESNEILEER) o

=288
= —

2HE (IO,
2020F B 1HAEFEL 0O D 1)L A RBREDS

o

201658380 & 20174 E1HA(F—DDEAE B U TEBE D)L —ILERTE
DEAfEI D ARBE 5

—
—

EF G

2018SEE B3O SHM ML R (



A V24
LA
-

<A/ KREHXRDECD 7 E

O

GEY/PEY /I

100.0 990 100.0

)\

NABESEF o EE

89.5
95.6

/\/

C

Azsa
~—BEIERE:

91.0
A

HET S ElF5ce0e
HEEE FIFTC0C
HECE EFT00C
HETEE EF5TC0C
Hi € &35000¢
HE ¢ E(35000¢
HE T 5 &35000¢
HfeE B F6T0C
HECE EF5610¢
HE TS E(35610¢
HiesE B F8T0C
HE ¢ E35810¢
HE T 5 E(35810¢
HEEE EFL10C
HEcE 5 F5L10C

HETE B(F5/10C
HEEE E F910¢

100.0

HE ¢ E(35910¢
1 B FoT0C
HEEE EF5S10C
HECE &35S10¢
HET S B FaT0C
HECE EFY10C
HETE EFY10C
HEEE EFET0C
HECE EIFET0C
HETSE BIF5ET0C
HEEE E FT10C
HEcE 5l c10C
Hf1E & FcT0C

. FEEMNEELTND,

=
2020 B1RAEFEL IO F I 1)L ARGMEDSE T, ERRICITFASTNTULRLY,

20165E 55380 & 201781 HA (T —DDEIE R LTl DIL—ILZRE U

BRRICTEERNEILU TWLWBERICEZ D,

2019~2021FE(CHMNF T,



20224FE5-7H DL HEER

OBZhREZN : 82 (GEY81. ClQuSiREE1)
OBTEC D ZHE T DiFEEL © 77
=BL-15A255 1/ LEREEEN : 14
=BL-10C B 1A LEREEL : 37
=BL-6A 17 L5 REAEN © 26
OLBMEREDIFIFE S 3.6 (BTELDZHEL UCEREDFI5Em(33.6)
OFFm(CED <{ERfECDIL—IL

@BL-6A : EREFRE] ChE
@BL-10C : 3.8l E EREFE TR
3.7LLF B CBE D
@BL-15A2 : Hard-XffE— R Tender-X§FE— R
3.7B0 & BB CHe EREFE TR
3.6LAF 245 E T
OBTHEES) B] gEfF A : 321605 (54(6A)+54(10C)+26(15A2)H=134H)

OI1—HY—#AEER : [ERESRI] 2904850 (1218) - [RISEFRI] 2304850 (96H)
O1—H—#HEeoSME : 259285/ (51(6A)+40(10C)+17(15A2)H=108H. £BT080.6%)
=D FTEES : 89.3%

® 2021FE(L. PFICDULTIIFERE D 36000FBIIZEDEE NI THN T,

® 2018FEEFE CORMESICENTE TBTHEBIFMMNNADINZ SN TULBIEH. FBEXEMEFL TL\DB,
2021FE (EBL-6AD E— LA LD ZENWT UEDSERECR Tz (£5RE100%AD TH. 10-128 (418
H. 2-3BT2BFR->Z) 2. BEEZITROIEN. 10-12BEFZNTHIBSH SN DT

® 202285-7TADFRELERABLD. MMBLEMRIC [EKRIFHE] & [REFE] ZRIT TP —NERTDIELD
(CEHE, 202245-7H (IBEE(FEL,

® /=/ZU. BL-15A2(3ZEZEF T UNBHENEVED., EHOEIITEE UL,

® 2022FFEDEIERE (L. BRHEEMOSEDIEH RERRVVIARICIED TS, BN SENMNED B
(F1=h. VEERIBROIZBERIFHEI DR (FIRIRTETE L L,



SAXSTEF DA DENE] - 731

s
BHR| FHR
«»

o FHEREEFEENTULIRVL, ABDORL (REHN K IRFFSNZ) REDEIEGHE
A CEEHER. FAERDINFRL CEERAICS T FUTETED. HIFERBALI D
EFITIMEMIT/ED TVD EHEAIEND,

o EER RR=DIRULFITH RREUVTERSNITHXDIMED LF (=IMEDFLY
MRS (CIBESNISRSENMEN) AU TR SICRAET.



E{—Hﬁ %ﬁi;& http://pfwww.kek.jp/saxs/user_publication.html (CFG &

79 202283 H29HIRTE
80 74
69 12
70 5 62 = 64
60 58 - >7 4 9
£ 50
t 50
%
i 4
}‘;‘é 0
€ ¥ 2 O
20 24 24
1
0 < *
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
6A EEH10C " 15A2 HBit —IF>4
XAHE

>6A(ZIH15AZ ST,
>9C(SAXS)IFIMHAULIEE—ALASA > ICEEND,
> EENDBLTCETHK N TWVDIFEEE. XA THAHURBLZHIEL., 1DDBLOHFTHI> b,




Photon FactorydDSAXSE — /AT -1 >

P The ratio of application for beamtime is the latest values in FY2021.

Hard and Soft materials : Metal, Polymer, Fiber, Liquid crystal, Organic molecules, etc...
Biomaterials : Lipid (DDS, etc...), Bio Fiber, Bio Minerals, etc...
BioSAXS : Biological solution scattering (Protein, DNA/RNA, etc...)




BL-6A, BL-10C, BL-15A2

BL-15A2
BL-6A
SAXS/WAXS with Hard X-ray GISAXS/XRF with Tender X-ray
BL-10C
® BL-6A (8.3 keV fix)
* Max. Camera Length=2.5m
* Max. SAXS Reso. =~ 100 nm
® BL-10C (7.0 ~ 14 keV) Special mode: SAXS/XRF with Tender X-ray (Max. Camera length = 6.5m)
* Max. Camera Length=3.0m
® HX mode (5.7~ 15 keV) ® TX mode (2.1~ 5.4 keV)

* Max. SAXS Reso. =~ 150 nm
* Max. Camera Length=3.5m * Max. Camera Length =0.8/6.5 m

*  Max. SAXS Reso. =~ 400 nm *  Max. SAXS Reso. =~ 300/1500 nm
* Sample/Detector@Air * Sample/Detector@In-Vacuum



Devices for Sample (Material Science)
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In vacuum GI-(A)SAXS/XRF Simultaneous
Measurement System using Tender X-ray at BL-15A2

Sample rotation arm for
SAXS/XRF measurement

* SAXS : Hierarchical structure analysis
* ASAXS : Structure distribution analysis
of target element

* XRF : Chemical state analysis of

€ Substrate-sample Exchange Arm
* Users can exchange the sample without leaking the entire sample chamber. target element



Devices for Sample (BioSAXS)

@ Simultaneous SEC-SAXS/UV-Vis. Spectroscopy system
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2D Scan / 3D Scan (for SAXS-CT) GISAXS: RIABIABEIZE

Please input the stagename and absolute value to each position. 3D
Stepscan input: Start End. per Step Gaunt,
V| Pos. 1 Sarrple vertical | mm -3 3 0.1 g1

Hos. 2t Sarnple horizontal 75 5 0.1

Pos. 3 <Pleasze select?

Number of cycl &1

Quicksean input: Start End per Step D
V| Pos. 1 Sarple horizontal = | mm 75 5 0.1 125

2D

oo | Carcel BB E - ARG RZKEAACEN LU DDRASAE
Input ok. 'Stage control' enabled. Click 'Ok’ if change the values. %g;}‘] ét}-%t’%é% (g:\ Egad)sD\\J _) l/b\‘*”ﬁﬁ t\\ g 5 o




PFﬁg*ﬁy 7 I\ Ij 7 http://pfwww.kek.jp/saxs/beamline.html

SAngler Ver. 2.1.58 -saxs— 5 METIMI

FLOUNDER Ver. 1.0.29 -PILATUS GAP-Less BB EE K
-PF WAXST —~& B R AT



SEC-SAXSZE

(Serial Analyzerdk D E&FK)

BT I O T

MOLASS 1.0.8FT2AH http:/pfwww.kek.jp/saxs/MOLASS.htm

1KS > D175 RSO ERA UM RED R (SVvD) FOFTERIFERN 7T O—FZFV\TSEC-SAXST — 5 DEBE Bfi##T

(DData loading and Range selection

=

Noise reduction using SVD

=

Decomposition of components by
modeling and range selection

s =

Preview for the Zero-conc. extrapolation

(@Data mapping and Baseline correction ~ (3Setting for the Zero-conc. extrapolation

and Guinier analysis

@Execution ’

(®Results
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® BL-6A

> T?]kagi, I]j Igarashi, N., Mori, T., Saijo, S., Ohta, H., Nagatani, Y., Kosuge, T. and Shimizu, N. Upgrade of small angle x-ray scattering beamline BL-6A at the
photon factory.
AIP Conf. Proc. 1741, 030018 (2016). doi: 10.1063/1.4952841

» Shimizu, N., Mori, T., Igarashi, N., Ohta, H., Nagatani, Y., Kosuge, T. and Ito, K. Refurbishing of Small-Angle X-ray Scattering Beamline, BL-6A at the Photon
Factory. - . . .
J. Phys.: Conf. Ser. 425, 202008 (2013). doi: 10.1088/1742-6596/425/20/202008 (3 ZH5(EBL-6ANF RN IEH,)

® BL-10C

> Shimizu, N., Mori, T., Nagatani, Y., Ohta, H., Saijo, S., Takagi, H., Takahashi, M., Yatabe, K., Kosuge, T. and Igarashi, N. BL-10C, the small-angle x-ray scattering
beamline at the photon factory.
AIP Conf. Proc. 2054, 060041 (2019). doi: 10.1063/1.5084672

® BL-15A2 Hard-X

> T?]kagi, I%i., Igarashi, N., Nagatani, Y., Ohta, H., Mori, T., Kosuge, T. and Shimizu, N. New high-brilliance small angle x-ray scattering beamline, BL-15A2 at the
photon factory.
AIP Conf. Proc. 2054, 060038 (2019). doi: 10.1063/1.5084669

® BL-15A2 Tender-X

» Takagi, H., Igarashi, N., Mori, T., Saijo, S., Nagatani, Y., Ohta, H., Yamamoto, K. and Shimizu, N. Structural analysis of polymer thin films using GISAXS in the
tender X- ray region: Concept and design of GISAXS experiments using the tender X- ray energy at BL-15A2 at the Photon Factory.
J. Appl. Phys. 120, 142119 (2016). doi: 10.1063/1.4961977

® SEC-SAXS/SEC-MALS

» Bernad¢, P., Shimizu, N., Zaccai, G., Kamikubo, H. and Sugiyama, M. Solution scattering approaches to dynamical ordering in biomolecular systems.
BBA - General Subjects 1862, 253-274 (2018). doi: 10.1016/j.bbagen.2017.10.015

® SAngler
> N. Shimizu, K. Yatabe, Y, Nagatani, S. Saijyo, T. Kosuge and N. Igarashi. Software Development for Analysis of Small-angle X-ray Scattering Data.
AIP Conf. Proc. 1741, 050017 (2016). doi: 10.1063/1.4952937
® Serial Analyzer
> Yonezawa, K., Takahashi, M., Yatabe, K., Nagatani, Y. and Shimizu, N. Software for serial data analysis measured by SEC-SAXS/UV-Vis spectroscopy.
AIP Conf. Proc. 2054, 060082 (2019). doi: 10.1063/1.5084713

® Synthesizer

» Shimizu, N., Mori, T., Nagatani, Y., Ohta, H., Saijo, S., Takagi, H., Takahashi, M., Yatabe, K., Kosuge, T. and Igarashi, N. BL-10C, the small-angle x-ray scattering
beamline at the photon factory.
AIP Conf. Proc. 2054, 060041 (2019). doi: 10.1063/1.5084672
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