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Photon FactorydDSAXSE — /AT -1 >

2 The ratio of application for beamtime is the latest values in FY2020.

Application for Optics X-ray Detectors Camera Photon Flux and
Beamtime Wavelength Length Beam Size
Hard and Soft materials | Bending Magnet 1.5 A (fix) (SAXS) 0.25~2.5m 5.0 X10%° phs/s
6A g Mag
(54.3%) Flat bent mirror (V) | (8.27 keV) | PILATUS3 1M @Sample: V0.29XH0.44 mm?
Biomaterials (23.6%) Asymmetric cut (WAXS) (Camera Length=2 m)
BioSAXS (15.7%) monochromator (H) PILATUS 100K
10C Hard and Soft materials | Bending Magnet 09~1.9A (SAXS) 0.25~3.0m 5.6 X10'%phs/s@8.3keV
(38.5%) Fix-exit DCM (Water | (6~ 14 keV) | PILATUS3 2M ap—
B!omaterlals (10.4%) | cooling) (WAXS) ohs/s@12.4keV
BioSAXS (48.9%) Bent cylinder mirror PILATUS3 200K, @Sample: V0.43XH0.70 mm?
(Rh-coat, 2D-focusing) C9728DK-10 (Camera Length=2 m)
15A2 Hard and Soft materials | Short-Gap Undulater | (Exp. Stagel) | (SAXS) (Exp. Stage ) (Exp. Stage )

(53.7%)
Biomaterials (3.0%)
BioSAXS (28.4%)

(GI)SAXS with Tender X-
ray

Fix-exit DCM
(LN, cooling)

3D-Focusing mirrors

Hard X-ray
0.83~2.18A
:5.7 ~ 15 keV

(Exp. Stage )
Tender X-ray
23~59A

:2.1~ 5.4 keV

PILATUS3 2M (In-
and Out-vacuum
compatible, Low-
energy calibration)

(WAXS)
PILATUS3 300K-W

0.2~3.5m

(Exp. Stage )
0.83 m

@Tender X-ray
GISAXS

1.2 X101
phs/s@10.2keV
@Sample: V0.09XH0.38 mm?

(Camera Length=2 m)

(Exp. Stage Il)
6.1 X10™ phs/s@3.6keV
@V0.04XHO0.3 mm?

(Camera Length=10.83m)

Hard and Soft materials

Biomaterials
BioSAXS

: Metal, Polymer, Fiber, Liquid crystal, Organic molecules, etc...

: Lipid (DDS, etc...), Bio Fiber, Bio Minerals, etc...

: Biological solution scattering (Protein, DNA/RNA, etc...)




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

—

1 &l GISAXS/XRF with Tender X-ray
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® BL-6A (8.3 keV fix)
* Max. Camera Length=2.5m

e Max. SAXS Reso. =~ 100 nm . " - = — -
* Max. Camera Length=3.0m
* Max. SAXS Reso.="~150 nm

® HX mode (5.7~ 15 keV) ® TX mode(2.1~5.4keV)
* 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
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nder X-ray at BL-15A2

Sample rotation arm for
SAXS/XRF measurement

stage

H‘eat

Sample Holder

* SAXS : Hierarchical structure analysis

* ASAXS : Structure distribution analysis

of target element

€ Substrate-sample Exchange Arm

* Users can exchange the sample without leaking the entire sample chamber.

* XRF : Chemical state analysis of
target element




Devices for Sample (BioSAXS)
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Basis for Supporting Innovative Drug Discovery and Life Science Research

BINDS

@ Simultaneous SEC-SAXS/UV-Vis. Spectroscopy system

Columns at the PF @ Superdex 75, 200 increase
® Superose 6 increase
(GE Healthcare)

Gel filtration
column | ) 8}
Polydisperse 88
system
%0
Q "

0

ST Y

Flow rate ~0.3 mI/m|n

Nexera-i
(Shimadzu)

Isolationto
& Monodisperse

O Injection volume
» <250 uL@10/300

> < 50 uL@3.2/300

Serial measurementin
continuous flow eluted
from a column.

X-ray

Sample cell

U o \ “"

Flow rate 0 05 mI/mln

SEC-MALS/RI

|/ d—
Alliance HPLC (Waters)
DAWN HELEOS Il (Wyatt)
2414 Rl unit (Waters)

QE65pro
(Ocean Insight)

! Prominence-i
(Ocean Insight) «| (Shimadzu)
3 = S8
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SEC-SAXSEHEEIEFTY J O T 7

Q’ MOLASS 1.0.0 http://pfwww.kek.jp/saxs/MOLASS. html

2 (Serial Analyzer & D E#/R)
K= > O1T9 RN FERURREDR (SVD) FDFTERIFEN 7 T O—FZFV\ZSEC-SAXST —F D B BfFT

(DData loading and Range selection (@Data mapping and Baseline correction 3 Setting for the Zero-conc. extrapolation
' ' R ) and Guinier analysis

- o X

MOLASS 1.0.0rc (2020-12-02 python 3.9.0 64bit)
Folder Settings SEC Tools DENSS Tools Tutorials References Development

= i AN o @Execution ;

Decomposition of components by
modeling and range selection

T YT SN ey
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Preview for the Zero-conc. extrapolation

Noise reduction using SVD
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® BL-6A

» Takagi, H., 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. R
J. Phys.: Conf. Ser. 425, 202008 (2013). doi: 10.1088/1742-6596/425/20/202008 (X "B IIBL-6ATLFERHNBEL)

® 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

» Takagi, H., 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
» Bernadg, 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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