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Photon Factory@MSAXSE — LS5 3

*The ratio of application for beamtime is the latest value in FY2018.

Application for Optics X-ray Detectors Camera Photon Flux and
Beamtime Wavelength Length Beam Size
6A Hard and Soft Bending Magnet 1.5 A (fix) (SAXS) 0.25~25m 5.0 X 10'% phs/s
materials (54.7%) | Fjac pent mirror (V) | (827 keV) | PILATUS3 IM @Sample:V0.29 X H0.44 mm?
Biomaterials (17.8%) | Asymmetric cut (WAXS) (Camera Length=2 m)
BioSAXS (19.5%) monochromator (H) PILATUS 100K
|0C | Hard and Soft materials | Bending Magnet 09~19A | (SAXS) 0.25~3.0m 5.6 X 10'°phs/s@8.3keV
(25.4%) Fix-exit DCM (Water | (6 ~ 14 keV) | PILATUS3 2M 76 x10i0
Blfamateruals (5.9%) | cooling) (WAXGS) ohs/s@12.4keV
BioSAXS (61.9%) Bent cylinder mirror PILATUS3 200K, @Sample:V0.43 X H0.70 mm?
| | (Rh-coat, 2D-focusing) | | C9728DK-10 | (il aratie B
| 5A2 |Hard and Soft Short-Gap Undulater | (Exp.Stage I) | (SAXS) (Exp. Stage 1) (Exp. Stage 1)
materials (50.4%) | Fix_exit DCM 0.83~2.18A PILATUS32M (In- 02~35m | 12 xI10"
Biomaterials (12.4%) (LN, cooling) .57 ~ |5 key |and Out-vacuum phs/s@10.2keV
BioSAXS (13.3%) 3D-Focusing mirrors compatiblé, LO\.N_ (Exp. Stage Il) @Sample:V0.09 X H0.38 mm?
(GI)SAXS with (Exp. Stage Il) | S"er®Y calibration) 4 s (Camera Length=2 m)
Tender X-ray 23~59A | (WAXS) @Tender X-ray | (Exp.Stage Il)
2.1 ~ 54 keV | PILATUS3 300K- | GISAXS 6.1 X10'" phs/s@3.6keV
w @V0.04xH0.3 mm?

(Camera Length= 0.83m)

Hard and Soft materials: Hard materials, Soft materials, Fiber (materials), Organic molecules.
Biomaterials: Lipid, Fiber (materials), Biomineral.
BioSAXS: Protein (Structural Biology, Biophysics).
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Exp. time [sec]

Exp. period [sec]

Press ‘Get’ button to request data.

Exp. delay [sec]

Dth scan is disabled by BPM.

Start wait [sec]

BRI [FABIELY,

—kRA\y TR IRRERE (=X
ODQF?'Z%E) IR (253 Je2x DIERE (A0 A D

T RS

No. cycle
Detector position

Auto

Manual

@ Internal mode

85! BL-15A Monochrometer Scan Software at the Photon Factory — (m] X
Option  Setting
BL Intensity Monitor [ © PD | Single Scanitool
Present Value 12129 A Select Axis |Wavelereth  ~| | Present 12129 angstrom
Plot 1,0 j: . -
1022200 o sun [ e | Jg—R 0y B [EBPM:ONER IR
t
11 15579 deg ¥ Final position End Sordibds
* Move to Peak Step - e —
dth1(Pulse) 28259 | " Move to Gravity Tites o PILATUS Measurement Col
" Move to center of FWHM 7 5
Set Value . File  Option
(" Differential
mode -
DESA af hanssl oK =] o PILATUS 1 PILATUS 1 and 2
" Wavelength 10222 File Prefix |
" Energy [~ without tunine |~ without eap Comment. | Pilatus 1
© Run only dTheta scan by use of channel [CH2 ~| S Directory Z¥ D
File prefix File type (@ tif cbf
W Unlock | [Baam Feedback] [Con ]| _OFF | —
‘BP:"A,-“ &) stat st Monochrometer 9 Enerey | Wavelength Chanee
ignmen Star I 0D I M,
L contral el auto tune [ | without gap
Mo, images 1 3

& [Exp. Delay] B: [Exp. period] - [Exp. time]

% Cycle interval [sec] 0001+ A+B+ 0

@ Fix Chanee Stage control |
Relative to Current
Pos. 1 0 0
Pos. 2 0 1}

Single trigger mode Multi trigeer mode External enable mode

Iemn
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@ Scan Tool € Gl Sample Auto Alignment

Module for Energy/Wavelength scan

Pitatus 1]
Drectary Z¥admin¥rishimizu¥20180225 [
= 2| Enable rarge sown
Fill prefix SAXS001 File type () tit @ cbf 6 ey Worsdeicth
Menochrometer Ererey Wavelength S CHinge? ” NOI0 = 11920 &V /S 1 eV | um
control auto ture ‘
No. images 10 \ ) O} Settings for pilatus » =
Exp. time [sec] 5 Input ok. Range input’ enabled. Click ‘0K’ if change the values. @ Settings oot oraatar TUS 1 and 2 E
Exp. period [sec] 501 = = =
Eup.dely [sec] 01 The color of the button changes when Pilaty Automatic GI sample stage alignment [
Startwait [sec] 0 A [Exp. Dely) B [Exp. period] - [Exp. time] Ve each function becomes enable. Direct Show log ) [
HNo. cycle 1 % Cycle nterval [s2c] 22+ A+B+ 119 !
Detector position For 9 [Change | [ Stage control \ File prefix saxs2 File type @ tif () cbf
o Ao Relative to Curent | [Select stoee e 5) hane
e Pos. 1 ey ia 2) Enerey Wavelength .
Use i thetay scan . P
mma¥ o) Single trigger mode Ml rigger mode  Extemal enable mods R Mo, images 10 a
Detector position variation (Auto=3 places) Selection of the stage to use e linsiisse] A
Exp. period [sec] 301
: \ Autpmatic GI sample stag e alignmen
: Green laser virtually shows
the X-ray beam position.
Present Absolute Relative

Theta¥ Er: GLThetaY deg
0.00000 rmm

T Sample

‘Fleaze select>

Ver

[Automatic GI sample stage alignment

Poz. 3

Quickscan input:

Foz. 1

Start.
=75

Zample horizontal - ] FrirT

Click [x] button to close this window.

Tender-GLEITE L AT LD HEBEDS . Hard-X¥E
TOGIHAIZE THH| HAIEE

Input ok. 'Stage control' enabled. Click 'Ok’ if change the values.

Stepwise ScanlZfN 2 TRaster Scant¥EE%
BN (BEFE )

[Zo



SEC-SAXS B &/ 7k =7 Serial Analyzer

http://pfwww.kek.jp/saxs/SerialAnalyzer.html

' Sersl Ansiyzer 101 (2018-09-08 python 16.3 &b

7 2 B B, M Mapping and Baseline correction

ray Scattening Data Folder: |D¥Software, a7y Tooks¥OAGimyatt G2 | et [am
UV Absorbance Data Folden |O:¥Sastware_tnali?y Too ¥OAGhystt G2 —.| e Names (OAGMwysttoz Uvant | L camCoren - e et SaI R ATt v
W Buion from LV absorbance at A=280 (51 Elution from Xray scattarng &t ©  Masped elutions OXray vcattering scale
Aol sis Result Folder: |D¥Sommware 1naivPy ToosOAGHeyart G2 P
Sublolder: |anatyses 001 L . A
Book Namer |anaéyss_ repon.xiss co0t
003 .
Retrean Anabyze all
20¢ s
" 2017-00-09 sc00 J
7 OAGharyat302_00007_subdat 2017-02.09 21530 v
s OAGN ; o = 2 w0 O m %o 0 » % me i wo ;e xo o
> OAGH 1
OAGH  wyut/ Ot [2/4/Ql
" DAGM 1
OAdy Investoue Comecton | Show Kiny Scattesrg (01 | Decompeaston view
OAGH A
OAGN Vdke -w.n.] Tmabie range acgsiment oo Unbermiy Scaied Curves
¢ Abscrtionc ¢ Basere Adpssrern Uisy < stereng Suselew Azt Mapgare foes i Meassm
Kiny Scamarrey D 2 Apgsy Avemmyers o Ehsban Asi .
No conection 55 inpat date Nocomecton 1o gt dia Y
¥ sars aresases date 4 TP e — 7 Competion o npust dote % Conme e 0 gt ot (Lo P bl Methect
5 OAGh o 00000 258,y B et ( % standerd s | baseire g | % PM C LB comctwn | & Seew © qusdntc  spined | bescioe
™ Lonear e by Aevated cpsiissbon L e e e
o Voctors Abserbarscechs 380 « Pt Langth o e [N - !
Cadlaaiiogt) Press Ot | 19 9o adpusnd with the spmc ) pasametors ssone. Fress "D oo b wher 4 4 approgrisin Mgy Holper | Adeanced temogs |
O Veewer |
Aty Sragen Lo ] o

© fpalston

o | ' (Ex.) SEC-SAXS analysis of Aldolase /Ovalbmin Mix. solution.

Multiple components decomposition: Fitting analysis by the model function,
EGH (Exponential Gaussian Hybrid) 2 components 3 components

. Serial Analysis Progress

Input/ Output  Xray Scattering Data  DiNSoftware_trial¥Py Tools¥OAGhwyatt 02

UV Absorbance Dats - Di¥Software,_trisl¥Py ToolsWOAGHwyatt_02/OAGhwyatt02 UV.txt . .
Result Book D/Software_trial/PyTools/OAGhwyatt_02/analysis-001/analysis_reportalsx ; A
Progress stage bar time  todo done stste -
Guinter Analysis [N o o s - z
Excragolation I e = -
cumulstive time 2 32 B
Execution Log

23:47:05 15l peak desc-side rg re-estimalion done with exirapolated Rg=33.9 "

1st poak desc-side book done.
15t peak desc-side atsas book done.

~ ~

1st peak overlay book done.

uinier boundary |s assumed at 0[62]=0.0553. - | \ [ s o ’
Z:g :2% :221;:3: :ii;i}"?,:"": n:':'gi.sass"l'«ml:u.qugsd ress Displacement of chromatograms of T — ——" > =
2l pork Sec-slde hok Gapse 1 ) N LN RS UV-Vis and SAXS - Suggestion of the The residual in 3 components is smaller than that in

2nd peak asc-side alsas book done.
Guinler boundary |5 assumed at 0[32)0.0553. presence of another component. 2 components.
boudary test deferred by guinier_boundary=92
2nd peak desc-side extrapolation done. . B )
2nd peak desc-side atsas result: Rg=23.7605 1(0)=0.0967877 'k A ! ]
2nd peak desc-side re re-estimalion done with extrapolated Re=24.2 \ A

23:48:14 2nd peak desc-side book done.

>
[—

Automatic Guinier Analysis / A
Zero-conc. Extrapolation b e
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= BL-6A FEE 7 RET o T
=8\ FENCT— T EEE
s« BL-10C FHEE I FBET o FL

s Online HPLC

EEEY—a7FI
Manual (English)™
M Z—a 7 ME
s Rotary Sample Changer mEEH FILET —impe— o 7 ME
s Linkam Hot/Cold Stage M 2 T — —— - 57| ME
s INSTEC Hot/Cold Stage N Ty i —— = 57| ME
s GISAXS stage IF_nEET—2 T ME

s Solution Flow system
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HWEA—N—DFFHRET, EEHEET . BAREEQEREREA—D—RITHRELBENIEF, FE.
BARKREEIMKBEHEZL2ILH,

« 201846 H19H @BL-10C

e BL-10CT. HASEREZEN\RZTHROEHIEE, PILATUS3 2MBIBE . 3DDED 12— ILICFREENFEEL
f=1=Dectristt (R4 X) I2iR12 L TIEHE, BL-10CIL E HIE TPILATUS 300K TE A, KM, 1BV 2—ILF
HAERXH, FDOM2EDA—ILIXMERE, FDOMEDA—IILOBEEFTHWMER. 11AMSH ABRM.

FERST)L

- 20185 7H5H@BL-10C
 HPLCOBHEIYVTILEAMBRNTEETYLARLEL., e eia, =>BE,
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« 20184 7H6H @BL-6A

o TypelWAXSF I/ \—D ERAR)ABNHIH 2B BEMND)—IF IR | ZIEMIZ3EF (RIS, 5x6BSE
18, FDIREETLHAIE DMK, PILATUS3 IMIZH AL IR AYEEITT=,

SEZENAQEZEARAEICONRIC. RBUEORVWRRFLEHA-7 —VICRB(EE—LFM1Y)

—

- 2018%12A2H. 20194 2H17H @BL-10C
o HREEBIRBAFSI—DBIEGRIN-LZPZEN., KIKRARDTHDHE 1), ZBHHIEDT=0. BL-6AKELEETH
T=IZEEA , IH6AREIL T fiEtelZ,
- 20194216 B ICHFS—DRAERHIA . KEEDHEIFRICESRAKTRBABHELISEN, BE.
BL-10CIZE5—BD#HMFI—%EAL.BL-AITX TR T:ER D, MIEMIIEBIBR . SANCHERFTE,
e 2018%12H13H
s BLAOCTFZAINH—IN—AADTIELAFHRIZ, FPHEDIBY—N\—Z%FHETHIAICKELTEL TR G, TDHE
REETHEON. BIRET,
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- (BEOEHEBFIRSINETINELFTEENEVNZOICE —LRALDNEE S INLEEE
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BIRLF—ILRFAEHE IR G DA NER
HRFAZEE LREFARK
TEL: 029-864-5126

E-mail:kyodol@mail.kek.jp
« BHENARELDIEX. ZYIDEETE — LA/ LEFIALTWVEWGEIZRYET,

- CEEFR)
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(New) i X FEKFFD 5| FACHR

BLEFTEREE. VI ZICEAT A5 AXEARINVEL DT, CRNLTHEEET . X ERREIZITNT S
FAZEHFELLET , SAXS-BLOHPEEFHL THYET DT, Z55THITREZRIESY,

® 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 ZH 5 IIBL-6ANEFEZRHIBEL)

® 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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« $kART1LIGE TPF SAXSE—LTSA & ;FALI-RERZENhI 5
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> KEKEFE K B S X T L (https://www?2.kek.jp/imss/pf/science/pubdb/) /D Y77
ROEHFZHBELLET,

> BERSNERERIE, PRNARELHPTH AL THEYET,
http://pfwww.kek.jp/saxs/user_publication.html
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» BILLWECAREBMBETTH. CHADIFE . LALBEVELET,
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