SPring..8
Three-Way Meeting =D
(User Services Workshop)

Hideo OHNO
July 31, 2013
JASRI / SPring8




Outline (by Susan-san)

 Facility Overview

Key information/dates: groundbreaking, first light, first user access,

Statistics: user community growth, growth in number of experiments, growth in
requests for beam time vs. time available (oversubscription)

Number of beamlines (chart or graphic showing growth)
Budget, previous and current
Future upgrade plans as they affect the user community

Overview of process for user registration, beamtime requests, review, allocation,
safety process, end of experiment closeout

* Industrial User Program and Proprietary Process/Pricing

» User Office: Function and Staffing

« User Community (user organizations, workshops, meetings, etc.)
 Publications (history, how to collect)

« Education and Outreach (schools, seminars, tours, educational
programs)

March 20, 2013
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Surnmary of Management and Operations

Open to public: October 1997
Construction Cost: c.a. \110 Billion (US$ 1 Billion)
at the opening with10 public beamlines
Owned by RIKEN
Operated by JASRI
Operation Budget (F Y 2 0 1 1) \8. 4 _Billion (US$ 0.1 Billion)
(FYZ20 1_2;, I|on (US$01
Billion) = s 8\

Users: Total 15,249 users/year (FY2012M

Users’ Beam Time: c.a. 4,156 hoursfyéar
Operatlnqtlme et 063 hours/year (FY2012)

Operation: 24 hours: thrOugh 3-5weeks

Beam ioss tlme less than 1 % of the total Qperatron time




XFEL Facility
(SACLA)

| XFEL < SPring-8
s Experimental Facil

ity




Major Milestones (1/2)

Oct. 1988:
Jun. 1989:

Dec. 1990:
Nov. 1991:

Oct. 1994

Mar. 1997:

Oct. 1997:
Oct. 1999:

Mar. 2000:

Apr. 2000:

Sep. 2002:

Apr. 2003:
Oct. 2003:
May 2004:

Aug. 2004:

Oct. 2005:

JAERI-RIKEN SPring-8 Project Team formed.

Harima Science Garden City chosen as the construction site.
JASRI founded.

Start of SPring-8 construction.

The Law for the Promotion of Public Utilization of the Specific

Synchrotron Radiation Facility (the Law) enforced. JASRI designated
as the Organization for Promoting Synchrotron Radiation
Research.

First synchrotron radiation beam.

Start of SPring-8 user operation.

Start of proprietary research (diversification of user program).
SPring-8 Advisory Council (SAC).

Start of user support by coordinators.

The 1st Interim Review of SPring-8 Project by MEXT

Start of priority proposal program.

RIKEN reorganized as an Independent Administrative Institution.
Start of top-up operation.

Damage caused to storage ring roof due to typhoons.

JAERI consolidated into JAEA (withdrawal from SPring-8
operation and management).



Jul. 2006:

Jul. 2006:
Mar. 2007

Apr. 2007:

Jul. 2007:
Oct. 2007:

Nov. 2008:

Jun. 20009:

Nov. 20009:
Mar. 2011:

Mar. 2011:

Mar. 2012:

Major Milestones (2/2)

The Law revised and renamed as Act on the Promotion of Public
Utilization of the Specific Advanced Large Research Facilities .
The Organization for Promoting Synchrotron Radiation Research
dissolved.

The JASRI International Advisory Council (JIAC).

JASRI selected as the Registered Institution for Facilities (SPring-
8) Use Promotion.

SPring-8 operation and management assigned to JASRI by RIKEN
through competitive bidding.

The 2nd Interim Review of SPring-8 Project by MEXT.

Ceremony held to commemorate the 10th anniversary of SPring-8 user
operation.

The SPring-8 Academic Review Committee (SPARC).
The number of total user visits to SPring-8 reaches 100,000.
Budget project review by the Government Revitalization Unit.

JASRI selected as the Registered Institution for Facilities (SPring-
8 and SACLA) Use Promotion.

Great East Japan Earthquake. (— Support for Disaster-Affected
Quantum Beam Research Facilities)
Start of SACLA User Operation

¢ The 3rd Interim Review of SPring-8 Project by MEXT is now in progress.
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SPring..8 Research Complex

@ www.spring8.or.jp

Research Facility Operation and Management
SPring-8
Accelerator Complex e RIKEN/JASRI
Public Beamlines — RIKEN/JASRI
RIKEN Beamlines . .
and other RIKEN facilities 1 RIKEN Harima Institute
Contract Beamlines H— Each Contractor
SACLA 1 RIKEN/JASRI

Laboratory of Advanced Science and
NewSUBARU Technology for Industry, University of Hyogo



SPring.. 8
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Research Facility

Research Complex

cont'd

Operation and Management

Contract Beamlines

Advanced Softmaterial (BLO3XU)
University-of-Tokyo Synchr. Rad. Outstation (BLO7LXU)

Hyogo BM (BL08B?2)
Hyogo ID (BL24XU)

JAEA Quantum Dynamics (BL11XU)

JAEA Materials Science (BL14B1)

JAEA Quantum Structural Science (BL22XU)
JAEA Actinide Science (BL23SU)

NSRRC ID (BL12XU)
NSRRC BM (BL12B2)

WEBRAM (BL15XU)

SUNBEAM ID (BL16XU)
SUNBEAM BM (BL16B2)

RISING (BL28XU)

Laser-Electron Photon Il (BL31LEP)
Laser-Electron Photon (BL33LEP)

TOYOTA (BL33XU)
Catalytic Reaction Dynamics for Fuel Cells (BL36XU)

Macromolecular Assemblies (BL44XU)

I

I

I

I

Advanced Softmaterial Beamline Consortium

The University of Tokyo

Hyogo Prefecture

Japan Atomic Energy Agency

National Synchrotron Radiation Research Center, Taiwan
National Institute for Materials Science

Industrial Consortium

Kyoto University

Research Center for Nuclear Physics, Osaka University

TOYATA Central R&D Labs., Inc.
The University of Electro-Communications
Institute for Protein Research, Osaka University



Operation Status of Storage Ring

10



SPrinsi 8

Electron Beam

The thinner, the brighter, for the same current.

Sectional View of Electron Beam @ ID Center
1) Design Vertical &
~30Um
Horizontal
~400um
2) Achieved
by Normal Optics
A
<10um
-
. ~400um
3) Achieved
by Low Emittance Optics A e
<7um
iy . .'
~300um Beam Profile

@ BM (Acc.Diag.BL 38B2)
11



Top-up Operation (since May 2004)

SPrinsi 8

 Fixed interval (~ Oct. 2007)

— Current stability 0.1 %
e Variable interval (Nov. 2007 ~)
— Interval depending on lifetime

— Interval 1 min (several, hybrid) or 5 min (multi-bunch)

— Current stability 0.03 % (30 pA/one shot)

20 sec ~ 2 min.

Stored Current / mA

Stable Top-up Operation

1. Stored Current Variation < 0.03 %
2. Injection Beam Loss < 10 %

3. Stored Beam Oscillation Free

99.6 ———— . .
| 2009/10/12
I 0.03 mA ™
994 L L | L L | L L | L L
0:00 6:00 12:00 18:00 24:00

¥V —m—m————m———————————

05 NNNNNNNNN

Stored Current / mA

994 L
12:00 12:05 12:10 12:15
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Operation Hours at SPring-8

Annually, about 5,000 hours of operation has been achieved with downtime due to failure kept to a minimum.
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Ope[ﬁgﬁfs)“me 1,932 4,640 |5,137|5,090 | 5,311 | 5,467 | 5,363 | 4,233 | 5,651 | 5,012 | 5,055 | 5,133 | 5,035 | 5,096 | 4,904 | 5,063

Machine Study| 614 |1,527|1,426|1,468 1,254 1,269 1,237 | 711 |1,246|1,204|1,056| 991 | 986 | 997 | 789 | 868
User Time |1,286 (2,997 | 3,648 3,534 |3,965 4,001 | 3,930 | 3,449 4,338 |3,770|3,969 | 4,111 (4,015 (4,072 | 4,059 | 4,156
Downtime [ 32 | 116 | 63 88 92 | 197 | 196 | 73 67 38 29 31 35 27 57 39

AL

A

6,000 [ }
5,000
4,000 it iet !
2 | !
83’000 —F
I 11 Tuning & Study
2,000 1 Downtime
1User Time

1,000 I

0

997 1998 1999 2000 2001 2002 2003 2004 2Q0 06 2007 2008 2009 2010 2011 2012

Year
Start of User Operation Hours Cut Short
Operation Due to Damage to Storage Ring Roof
(October 1997) Caused by Typhoon (Fall 2004) 13




Beamline Map and New
Beamlines

14



Accelerator

n
Public Contract RIKEN . . Total
e ' ' I r I e E; Status : : : Diagnostics
B a I I Beamlines [Beamlines |Beamlines Beamlines

Operational * 26 o1 8 ¢ 9 m2 55
(aS Of Jan Uary 171 20 13) Planned or Under Construction o 1 o1
Construction 2
Tntal o e 1N 1N ) [~
@ BL23SU JAEA Actinide Science (Japan Atomic Energy Agency) JAEA Quantum Structural Science (Japan Atomic Energy Agency) BL22XU @ L

® BL24XU Hyogo ID (Hyogo Prefecture) _
% BL25SU Soft X-ray Spectroscopy of Solid -
# BL26B1 RIKEN Structural Genomics I~
4 BL26B2 RIKEN Structural Genomics 11
% BL27SU Soft X-ray Photochemistry

@® BL28XU RISING
(Kyoto University)

Medical and Imaging | BL20B2

Medical and Imaging 11 BL20XU %

Engineering Science Research | BL19B2 %

RIKEN SR Physics BL19LXU 4

_ RIKEN Coherent Soft X-ray Spectroscopy BL17SU 4

SUNBEAM BEM BL16B2 @

% BL28B2 White Beam X-ray Diffraction s (SUNBEAM Consartium)
) |l UNBEAM ID BL16XU @
4 BL29XU RIKEN Coherent X-ray Optics N I. [ (SUNBEAM Consortium)

O BL3ILEP Laser-Electron Photon Il ——
(Fesearch Center for Nuclear Physics, Osaka University) ™.

€ BL32XU RIKEN Targeted Proteins

“ 731
<> BL32B2 RIKEN \\ 7 SPring..8
® BL33XU TOYOTA ]

WEBRAM BL15XU @

(National Institute for Materials Science)
_Engineering Science Research 1l BL14B2 %

JAEA Materials Science BL14B1 @

y (Japan Atomic Energy Agency)
o ga‘;}l'.ré lg:el_r;ral Ft.sétln Latus.. Ir;:':]: t B : 5% 7 Suﬁace and Interface Structures BL13XU %
ser-Electron Photon - . 8
(Research Canter for Muclear Physics, Osaka Unwersrr;ﬂ Beamllne Map 15} y (National Synchrotron Easdglﬁgﬂz?eagrlréfsj} o
* BL35XU ngh Resolution Inelastic SC-aﬁ'El'l'ng ) 14'7/ : NSRRC ID BL12XU @
@ BL36XU Catalytic Reaction Dynamics for Fuel Calls,/ |33 Total number of beamlines : 62 13| / " (National Synchrotron Radiation Research Center)
(The University of Electro-Communications) . .6, 39 + Insertion Device {6 m] + 34 —==mmm ) i ZM JAEA Quantum Dynamics BL11XU ®
% BL37XU Trace Element Analysis gy - Long Straight Sec. (30 m) : 4 ( —) (Japan Atomic Energy Agency)
% BL38B1 Structural Biology III i\ » Bending Magnet — High Pressure Research BL10XU %

B BL38B2 Accelerator Beam Diagnosis ,a'
% BL39XU Magnetic Materials

§ Muclear Resonant Scattering BLO9XU
~— Hyogo BM (Hyogo Frefecture) BLOBB2 @

* BLAOXU High Flux ® “~__High Energy Inelastic Scattering BLOBW %
% BL40B2 Structural Biology II s » | University-of-Tokyo Synchrotron Radiation Gulst_alien_BL[ITLSU ®
% BL41XU Structural Biology | 748 1 2 3 et - :Th:e Unuvgrsﬂy of Tokyo)
% BL43IR Infrared Materials Science " \K ‘_ﬂ%:—‘w . T lecelerator Coam [?'39“"_5'5 BLOSSS ®
AN B — ™ High Energy X-ray Diffraction BL04B2
# BL43LXU RIKEN Quantum NanoDynamics _ e o>y “ :
@® BL44XU Macromolecular Assemblies / Py ~High Temperature and High Pressure Research BLO4B1 %
(Insitute for Protein Research, Osaka University) 7 tain Bidg. , Advanced Softmaterial BLO3XU @
% BL44B2 RIKEN Materials Science - / SN _ (Advanced Softmaterial Beamiine Consortium)
4 BL45XU RIKEN Structural Biology | . Powder Diffraction BLO2B2 ¥
* BL46XU Engineering Science Research 111 - Smgle Crystal Structure Analysis BLO2B1 %
% BL47TXU HAXPES-uCT XAFS BLO1B1 %

15



SPring..8 SPring-8 Beamlines

@ www.spring8.or.jp

Newly Operational FY2012

® Research & Development
Initiative for Scientific Innovation of
New Generation Batteries Beamline

Contract (RISING)

Beamline Kyoto University

® Catalytic Reaction Dynamics for
Fuel Cells Beamline
The University of Electro-
Communications

Newly Operational FY2012

BL Name/Institution

RIKEN € RIKEN Quantum NanoDynamics
Beamline  Beamline

Under Construction or

Contract
Beamline

Commissioning

o Laser-Electron Photon Il Beamline

Research Center for Nuclear Physics,
Osaka University

RIKEN
Beamline

<> BL32B2

16



A new XAFS beamline (BL36XU )
for catalytic reaction dynamics for fuel cells
® Contract beamline of the Univ. of Electro-Communications (UEC)

Supported by New Energy and Industrial Technology Development Organization
(NEDO), Japan

® Target of the project
Development of catalysts for the next generation polymer electrolyte fuel cells (PEFCSs)

® Target of BL36XU
Clarification of reaction and degradation process of electrode catalysts of PEFCs
under real working conditions by time- and spatially resolved XAFS method.

Schematic of

PEFC E
PEFC )
stack .
@ [ Anode | [Electrolyte Membrane] Wi
s Electricity _ -
Fs‘-\

~ Electrolyte

N

Anode Cathode
Catalyst Catalyst

Fuel Cell Vehicles

17



SPring-8 Annual Operation
Cost
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15,000 |
1 User Selection and Support 140
1 Facility Operation and Management
12,500 102
. 4 120
36 302 [o5¢
10,000 [ 021 4 100
> " 153 =z
o 14§ 506 1,336 1.240 ‘ =
= 4 132 1037 1031 P65 | s0 o
8 500 -
= E
= . O
’ ) 7 60
),84 2 U839 6250 2%
5,000 : 198
( 3 . : ‘l /] ) 3
‘1’ O, O\ ’6 a 7 5 712 5 5 v'. ‘: 4 Q 40
2,500
I I I I I I I I I I I I I |
0 0

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

FY
Including Facilities : Accelerator, Public beamlines and Other equipments

Not Including Facilities : RIKEN beamlines and Contract beamlines @



Overview of process for user
registration and the others
at SPring-8 Public BLs
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H Application

Arrival/Experiment

After Experiment

Proposal Procedure at Public Beamlines

Registration

http://user.spring8.or.jp/?lang=en

13/07/01 1612

Application

+Review by Proposal
«Notification of Results
and by post)

+Required Docum:
on the type of
- Radiation Wi

- Application
- List of Samp
- List of Carry-
+Change of Proj

- Proposal Application
(two calls/year)

2013/07/01

(more:-}

sInformation for

m +At the SPring-8 Users Office

-Safety Training
- Pickup (SPring-8 user card/dosimeter
with RFID/stockroom card)
- Receipt of documents
+Check-In at the SPring-8 Guest House
{2,000 yen/night)

¥

+Beamline Inspection Sheet

+Check-out of the SPring-8 Guest House

+At the SPring-8 Users Office
- Retum (SPring-8 user card/dosimeter
with RFID/Beamline Notes/stockroom card)
- Confirmation of Consumables List
- Beamtime Report
- Beamline Inspection Sheet
(Required documents vary depending
on the type of proposal))

¥
Reports « 5Pring-8 Experiment Summary Report*
(within 60 days after the end of the research term)

UITEIET M « Publication & Registration of Refereed
Journal Article or Equivalent
{within 3 years from the end of the research term)
« Registration of Other Published Works

m +Report of Patent Application Publication

*Not required if your request to change the research type from
nen-proprietary to proprietary has been approved.

Proposal Procedure at
Public Beamliens
(more--)
Basic Policies regarding
Proposal Selsction for
Public Beamlines period

(more:=)

iip: [fuser.spring8.or jp Tlang =en

Availability for SPring-8 Guest House as of July 1, 9:.00°8

2013/06/28  SPring-B Research Report Vol.1 No.2 Now Available

2013/06/27  Announcement for Liquid Nitrogen Stations during shutdown

keyword Search

13/07/01 16:18

STEP 1: Select the type of your research.

() Proprietary Research (Required to pay the beam time fees)

() Non-Proprietary Research

STEP 2: Select the type of your proposal. Can't click START button?

Public Beamlines

Proposal Application
(beamtime requests)

General Proposal [starr| This call is now closed

General Proposal for Industrial Application |start| This call is now closed
Long-term Proposal m This call is now closed.

Urgent Proposal [srast|

Time-Designated Proposal M

Measurement Service Proposal M

Budding Researchers Support Proposal |start| This call is now closed.

Budding Researchers Support Proposal for Industrial Application |starr| This call is now closed.

Non-Proprietary Grant-Aid Proposal [start| This call is now closed.
Priority Research Proposals
Priority Field Proposals
Industry Creation Proposal [start| 20138 (First Half) Application Closed
Green/Life Innovation Proposal [start| This call is now closed.

https://user.springB.or jp /apps application start

112 3




][ Application

Arrival/Experiment

After Experiment

BN Registration [JRTP Registration (all users) (

Proposal Procedure at Public Beamlines

TN -Proposal Application (two calls/year)

- Review by Proposal Review Committee

P *Revi by Proposal Review Committee
+Notification of Results (by email
and by post)

+Required Documents (vary depending
on the type of proposal)
- Radiation Worker Reglstration Form
- Application Form for SPring-8 Facilitles
- List of Samples, Reagents, etc.
- List of Carry-In Items
+Change of Project Team Members
«Information for Consumables

m +At the SPring-8 Users Office
-Safety Training
- Pickup (SPring-8 user card/dosimeter
with RFID/stockroom card)
- Receipt of documents
+Check-In at the SPring-8 Guest House
{2,000 yen/night)

¥

Proposal Review

Referees

- Scientific and technical relevance
- Necessity of SPring-8 as a
research tool

+Beamline Inspection Sheet

+Check-out of the SPring-8 Guest House

+At the SPring-8 Users Office
- Retum (SPring-8 user card/dosimeter
with RFID/Beamline Notes/stockroom card)
- Confirmation of Consumables List
- Beamtime Report
- Beamline Inspection Sheet
(Required documents vary depending
on the type of proposal))

¥
Reports +5Pring-8 Experiment Summary Report*
(within 60 days after the end of the research term)

UITEIET M « Publication & Registration of Refereed
Journal Article or Equivalent
{within 3 years from the end of the research term)
« Registration of Other Published Works

m +Report of Patent Application Publication

*Not required if your request to change the research type from
nen-proprietary to proprietary has been approved.

JASRI BL Scientists

- Technical feasibility
- Estimation for suitable beamtime

JASRI Safety Office
- Safety of the experiment.




Application

J

Arrival/Experiment

After Experiment

Proposal Procedure at Public Beamlines

Registration «User Registration (all users)
oo ATV -Proposal Application (two calls/year)

+Review by Proposal Review Committee
«Notification of Results (by email
and by post)

m +Required Documents (vary depending

on the type of proposal)

- Radiation Worker Reglstration Form
- Application Form for SPring-8 Facilitles
- List of Samples, Reagents, etc.

- List of Carry-In Items

Experiment Summary Report

- Project leaders of non-proprietary proposals must submit an experiment
summary report online within 60 days after completion of the experiment.

- Submitted experiment summary reports will be incorporated into the
experiment summary report database with search capabilities and made
available on the Ul site.

+Change of Project Team Members
«Information for Consumables

Arrival +At the SPring-8 Users Office
-Safety Training . . .
- Pickup (SPring-8 user card/dosimeter s nformation https://user.spring8.or.jp/uisearch/expreport/en
with RFID/stockroom card)
- Receipt of documents
+Check-In at the SPring-8 Guest House ‘
v (2,000 yenfn [ghu Go to Keyword Sort Order Results per Page
- My Page Top Proposal No. _C] 25 _3] Clear Search
+Beamline Inspection Sheet PRy Simple Search
Depaﬁure - and before (SPring-8 only) Institution Beamline Name Type of Proposal
: . Research Term  Proposal No. (last 4 digits)  Experiment Report/Experiment Summary Report
- SPring-8 Experiment . 5

Summary Report

VaTy WEpETTOTIg
/(p(}‘ﬁii'.}

+5Pring-8 Experiment Summary Report*
(within 60 days after the end of the research term)

Publications

« Publication & Registration of Refereed
Journal Article or Equivalent

{within 3 years from the end of the research term)

« Registration of Other Published Works

m +Report of Patent Application Publication

*Not required if your request to change the research type from
nen-proprietary to proprietary has been approved.

Title Search Report Body Title of Experiment (English)  Title of Experiment (Japanese)

Research Areas
_=} Subgroup ﬁ Subgroup

User Card No.

Research Areas Group Research Methods Group

Last Name First name Affiliation

Project Leader

First Author
Coauthor
* You can change the interface by clicking "Advanced search” or "Simple search.”

* You can see and read SACLA Experiment Summary Reports for 2012A and Afterword.

SPring-8/SACLA User Information System

https:/fuser.spring8.or.jp/uisearch/expreport/en

Research Methods

11 ~R=3




Proposal Procedure at Public Beamlines

] Registration «User Registration (all users)
oo ATV -Proposal Application (two calls/year)

Review +Review by Proposal Review Committee
«Notification of Results (by email
and by post)

m +Required Documents (vary depending

on the type of proposal)
- Radiation Worker Reglstration Form
- Application Form for SPring-8 Facilitles
- List of Samples, Reagents, etc.
- List of Carry-In Items
+Change of Project Team Members
«Information for Consumables

Application

J

Arrival +At the SPring-8 Users Office
-Safety Training
- Pickup (5Pring-8 user card/dosimeter
with RFID/stockroom card)
- Receipt of documents
+Check-In at the SPring-8 Guest House

(2,000 yen/night)

Arrival/Experiment

¥

sBeamline Inspection Sheet

Departure «Check-out of the 5Pring-8 Guest House
+At the SPring-8 Users Office
- Retum (SPring-8 user card/dosimeter
with RFID/Beamline Notes/stockroom card)
- Confirmation of Consumables List

Publication & Reqistration of Refereed
Journal Article or Equivalent

Users must publish research results in one of the following three ways and
register the published work with the Publications Database within three

years from the end of the research term.

@ Refereed journal paper incl. refereed proceedings and
dissertation (clearly stating the proposal number)

® SPring-8 Research Report

® Corporate technical journal article (industrial users only)

Publication Database Search
https://user.spring8.or.jp/uisearch/publication2/

User Information 13/07/01 17:12

Results per

Keyword

Go to Sort Order Page Clear
2 Publication ID (ascending order) .

‘ My Page Top (ascending order) _] 25 1) Search

Publication & Registration of Refereed
Journal Article or Equivalent

% {within 60 days after the end of the resear)/

—

« Publication & Registration of Refereed
Journal Article or Equivalent

After

Publication-

Registration of Other Published Works

+Report of Patent Application Publication

7 *Notrequired if your request to change the research type from
nen-proprietary to proprietary has been approved.

{within 3 years from the end of the research term)

File type Format
Microsoft Word 18] | 114] Download )

SPring-8/5ACLA

v AR Ao Bapar

HRHERRE

& Gencun |
SPring-8 Research Report (Japanese text only) A
http://user.spring8.or.jp/resrep/




SPring-8 Utilization Statistics
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Number of Public and Contract BL Conduc t e
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2,000

1,750

o
a1
o
o

Number of Proposals
lnn =
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o o

750

500

250

d Experiments

The numbers of both public and contraCt BL proposals have been gradually increasing.
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Submitted / Approved Proposals of Public Beamlines

The number of proposals submitted in response to each semi annual
call for proposals and the number of approved proposals

2,250 100.0%
2,000
77.3%
1,750 o1% 30 80.0%
' 70.2% 71.2% 70.9% gg gos i 3% B0 %
1,500 ax -
i 60.0%
1,250
E I
1,000 <
3 1B 7 40.0%
g 11671 11658
750
/| 1 1
500 B Submitted 20.0%
B3 Approved
250 I I | I I I I I I I —e— Approved/Submitted
: ] 29
0.0%

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year
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Beamtime Allocation at SPring-8 Public BLs

Unit: Shifts (1 Shift = 8 hours)

SPring-8 Research Term
2008A 2008B 2009A 2009B 2010A 2010B 2011A 2011B 2012A 2012B
A: Requested (all Proposals) 9,264.50 | 10,089.00 | 8,944.25 | 9,067.75 | 8,055.75 | 8,659.75 | 7,853.25 | 8,578.25 | 7,134.25 | 7,862.75
B: Requested (only Submitted Proposals) | 6,687.50 | 5,806.00 | 5,935.75 | 6,086.25 | 5,979.75 | 6,230.75 | 5,607.25 | 6,021.25 | 5,592.25 | 6,336.75
C: Available 5,711.00 | 4,489.50 | 5,054.00 | 5,263.75 | 5,267.75 | 5,567.00 | 5,220.75 | 5,155.75 | 5,296.25 | 5,966.25
C/IA 62% 44% 57% 58% 65% 64% 66% 60% 74% 76%
C/B 85% 7% 85% 86% 88% 89% 93% 86% 95% 94%
12,500.00 100%
10,000.00
75%
7,500.00
50%
5,000.00
A: Requested (all Proposals)
i B: Requested (only Submitted Proposals) 25%
2,500.00 C: Available
-@-C/A
_ -8-C/B
i 'H "H "ETHE "N "W O "H "H "H I

2008A 20088 2009A 20098 2010A 20108 2011A 2011B 2012A 20128

Excluding In-house Proposals by JASRI Staff
28



Statistics of Conducted Experiments and Users

Number of Cumulative Conducted Researches

2,250
2,000
1,750
1,500
1,250
1,000
750
500
250
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Number of Conducted Experiments at Public BLs by
Affiliation

The yearly number of public BL proposal by affiliation. Industrial use has been on the rise and reached 20% in recent years.

1,600 30%
== Foreign SE
1,400 | ™ =National/Public Research Institute 0 5
& = University 9 1 25%
m | ndustry 63 ;
1,200 | Industrial Use (%)
n - 0
& 1%00
S1,000 j
o
o
© 800 15%
)
Q
€ 600
p 10%
400
5%
200
0 0%
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year
X Affiliation Type
e Foreign: all overseas institutions and corporations e University: national and other public universities, private universities,
e National/Public Research Institute: independent administrative institutions, technical colleges
collaborative e Industry: private enterprises (incl. Japanese arms of overseas enterprises)

research institutes, public-interest corporations, special government-affiliated
corporations 30
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Industrial Applications
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Industrial Applications

[Metals & Soft materials }

[Electronics} Automobile | .
_ il . e Steel plates eTires
: Y. eConstruction materials oFibers
@Films for ULS], eCoatings eFunctional polymer

@ Semiconductors
@HDD, DVD
@ Semiconductor laser

Semiconductot

e\Welding
eToo0ls

[Life science}
O = |
9. eMedicine

3y & ePersonal care
eHealth care

eBatteries: fuel cell & Li-ion
eNuclear power material . .
e Analysis of contamination elements Material AnaIySIS

e Catalgsts for environment



http://www.shionogi.co.jp/med/zaikei/drug_sa/sr25/images/sr25-01.bmp

User Administration Div.
at SPring-8/SACLA



User Administration Div. at SPring-8/SACLA

RIKEN: Research, Own ,R&D and Operation Management
peration (a part of SPring-8) and Public Utilization Promotion

-EPuinc BL User ;

Accelerator Div. General Affairs Div.
Controls and Computing Div. Research Coordination Div.
Light Source and Optics Div. User Administration Div.
Research and Utilization Div. Public Relations Office

Industrial Application Div.
XFEL Utilization Div.
Safety Office

Function

- User Administration

- Research Proposal Administration (including Reserch Proposal Selections)

- Support for User Community

- Research Publication, User Information and User Support System

Staffing

User Administration Div.
1 Div. Director

SPring-8/SACLA Users Office Library and Information Sec.
1 Manager 1 Deputy manager 11 Staffs 1 Manager 1 Deputy manager 8 Staffs




We are very sorry that we cannot participate in this
Three-Way Meeting.

r —— Shogo Sugimoto,
’ _ Manager of Users Office

Makoto Miyamatsu,
Staff of Users Office

SR

Takuma Sakagawa,
Deputy manager of Users Office

("'

=

-
-

_—

ng s RN &
o AR

Tomoko Makita, k

Fumiko Kuwano,
Div. Director Staff of Users Office

%

=\ ’,l“ ’/

Photographed on July 17, 2013




Thank you for your attention.
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Beamlines (BL37XU, BL39XU) upgraded for nano-beam analysis
-Low-carbon Research Network JAPAN, RIKEN Harima Institue-

-High brilliant X-ray beam from SPirng-8 focused down to a nano-scale spot
-The beam stabilized in the nano-level by environments (temperature, vibration, etc.) stabilizec
-Several vital equipments installed in FY2010

Dedicated X-ray-shield hutch

Si 111 monochromator

T s - x._“u 5

X-ray focusing mirrors |

S Cryogenic (LN,) cooler
] for mono.

SPring-8 BL39XU beamline
1 | 1 |

39 40 45 50 . 95 60
Distance from the source (m) 40



Focused X-ray beam performance

Focused beam profile at BL37XU

-

BL37XU Vertical  FWHM(V) =100 nm | BL37XU Horizontal | FWHM(H) = 100 nm | \

\_

Focusing beam size (nm)

Photon flux available in the focused spot

%

a5f
130 [ 30
al Lf""—_- a0l 15'
Tu'-" 3.5F }r {24
b 1: i "
> 3t 100 nm il 20 0 > 307 100 nm I] g @
5 il = w 25t * < T
= ol = o= F 1% >
3 2} Lh 5 8 20 | {112 5
c Jm | 110 £ i ¢ | o
1t 1 1.0} Pl 1°
- e o 05} —-—d‘. e 0
oL— . - 00 - . .
10 05 0.0 0.5 1.0 -1.0 -05 0.0 0.5 1.0
Z position  (um) X position (Km)
|100 x 100 nm spot is obtained |
/%\ 10" \ /3 4550 \
% ? / ) 4.307
8 ] c
S 10" ® _ 4.064
je ; E 3.821
ST c 3578
x 1075 = 3335
= ] 0
S . 10 / 8
5 10" with no slits N 100 nm L&S
ol ; @ with horizontal slit -
10° 1 T B with ve‘rtlcal and horizontal slits 0.0 [ 30nm step, 100<100 pix,
: 162 ——— 163 z — 00 05 10 15 20 25 30 0.1 sec/pix, 1.5hr
X position (um)

&canning X-ray image of a Siemens test pattern
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Outline of BL36XU

® Specifications of XAFS method at BL36XU

» Time resolution:
800 us (Quick scanning XAFS)
100 ps (Energy dispersive XAFES)

» 2D spatial resolution: 100 nm (Fast scanning microscopic XAFS using KB
mirrors)

» 3D spatial resolution: 1 um (Laminography XAES)

» Energyrange: 4.5-35keV

B

Compact

monochromators
v

treatment system

Experimental hutch

iz

Front end

K-B mirrors

M1: horizontal M2: horizontal M3. M4: vertical ——o |

deflection mirror  focusing mirror PEFC control

focusing mirrors Experimental stage system

Gas supply &

O. Sekizawa et al., J. Physics: Conf. Series, 430, 012020 (2013).

42



Research results

® 3D-Visualization of cathode catalyst
layer in MEA of PEFC by laminography

@® Structural kinetics and time lags of
surface events on Pt;Co/C and Pt/C
cathode catalysts in PEFC MEAs for
rapid voltage-operating processes by
time-resolved XAFS method

e transfer (k,,=2.86s7)

HQH an

e transfer (k, =0.258 s7)

Pt-Pt bond breaking (k,, ., = 0.13 s)
anging In Pt charge density (k. =0.12s")
Pt-O bond formation (k. , = 0.10 s")

e transfer (k= 3.68s")

e Pt
@ Co ransfer (K, =0.484 s)
© o ond breaking (k',,, = 0.4%)

10V

e transfer (k= 1.84 s)

. = -1
& trgnsfer (k, = 0167 s) [0} ot bond breaking (k. =0088 5|

Pt-O bond formation (k. , = 0.076 s™)

changing in Pt charge density
(k,, =0.073s")

e transfer (', =0.259 s7)

Pt-O bond breaking (k' , = 0.11s")
changing in Pt charge density (k7 =0.14 s™)

M. Tada et al., ACS Catal. . 2, 1319 (2012).

XAFS

. 0
| Experimental setup | \_
SO

Flat object

L

[
J

v

(
)

r"‘; J’
Rotating diffuser
(paper)

| Fresh MEA |

2]
N 4

=l
4 \ Detector

Acryl pillar and table

,Rotational stage

o~ Flat ﬁbfe 4

zy

| Degraded MEA |
z

228 ym

sity (.u)

Normalized inten:

1
1153 1154 11.55 11.56 11.57 1158 11.50 11.60
Photon energy / keV

T. Saida et al., Angew. Chem. Int. Ed., 51, 10311 (2012).

288 um 228 um

[Pt L.-XANES|

Normalized intensity (a.u.)

"
—1

4—1,\ Diséersed area
A
-

/
I

1153 11.54 1155 11.56 11.57 11.58 1158 11.60

Photon energy / keV
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Advanced Softmaterial Beamline (BLO3XU)

Mission

e Development of tactical application of Synchrotron Radiation to
the Polymer Science leading to innovative softmaterial designing

Construction :Apr. 2008 ~, Commissioning: Nov. 2009, Opening to member’s utilization: Apr. 2010

Akihiko Oka

Yasunhor

Deputy representative:

L e) Organization Structure \
b, ) forBL Construction & Administration

Advanced Softmaterial Beamline Consortium

Representative:
da (Sumitomo Chemical Co., Ltd.)

Cooperative network

i Sugihara (Nitto Denko Corp.)
Y W =7

Steering Cornmittee " FSBL
hair : Consolvm
Prof. Kazuo Sakurai (The Univ. of Kitakyushu) )) !
Dupty chairs : d = dvisor

Prof. Kohji Tashiro (Toyota Technological Institute) ;aupportmgﬁgroup» ommitt(J

< Prof. Atsushi Takahara (Kyushu Univ.) oi JASRI ' -
| Steering

________ /\})mmittee

Group A

LGroup B ! D Group C ! Us:rsgl@p

— Company A +
Cooperative allia

- Company B + c Comﬁ).any ﬁ.+
nce Cooperative alliance CEPERMVE EIENIES

Academic Academic
L Academic |
Technical examining BL-specification planning cormmittee
comrittee — Chair: Prof. Yoshiyuki Amemiya (The Univ. of Tokyo)

FSBL Consortium

(Industry-academic joint consortium)
19 Industrial Members:

Asahi Kasei Corp. + Kwansei Gakuin
Univ. « CanonInc. + Kuraray Co., Ltd. -
Showa Denko K. K. +  Sumitomo
Chemical Co., Ltd. + Sumitomo Rubber
Industries, Ltd. + Sumitomo Bakelite Co.,
Ltd. - Denso Corp. « Toyobo Co. Ltd. -
Toray Industries, Inc. - Nitto Denko

Corp. - Bridgestone Corp. + Mitsui
Chemicals, Inc. + Mitsubishi Chemical
Corp. « Mitsubishi Rayon Co., Ltd. « The
Yokohama Rubber Co., Ltd. + Teijin

Ltd. - DIC Corp.

Academic Members -

Researchers of The Univ. of Tokyo,
Nagoya Institute of Technology, Kyoto Univ.
Kyoto Institute of Technology, The Univ. o

Kitakyushu, Kyushu Univ., etc.
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Features of Advanced Softmaterial Beamline

SOURCE AND OPTICS

Source: Standard-type

"in-vacuum" planar undulator J
Energy range: 6 keV ~ 35 keV
Energy resolution (AE/E) : —10* 7
Double-crystal monochromator, Si(111) ~— s ———— s
KB mirrors |

Double-crystal

K-B mirrors
monochromator . _

Undulator Front end

Expected Beam Size: 240pm x 90pum (H x V)
@ —75m (the 2nd hutch) without mirrors

The optical, 1st and 2nd hutches

Expected Photon Flux: >10%3 ph/s BLO3XU

(frontend slit : full open) @ 12keV Hutch 1 +-<-_2_ " Hutch?2
without mirrors WAXD&GIXD. T E
EXPERIMENTAL STATIONS %’XRL-? ’__ | SAXS

_— . GISAXS |-~

[ Hutch 1, Thin-Film Structure Science] sample XA
« GIXD, GISAXS and XR measurement system
» Time-resolved measurement system for GISWAXS Plug-in sample control system

[ Hutch 2, Dynamic Nano *+ Meso-Structure Science]
« SAXS resolution: max. 0.7 um (1.0 um).
« Time-resolved WAXS/SAXS measurement system
+ Microbeam WAXS and SAXS measurement system
 Industrial experiments with large processing or casting machines
wide space around asample :3m (I) x 3 m (w) x 4 m (h))
plug-in sample control system
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Newly constructed BL
the University-of-Tokyo Beamline (BLO7LSU)

Synchrotron Radiation Research Organization in the University of Tokyo
Unlver5|tv of-Tokyo Synchrotron Radiation Outstatlon Beamllne

RRFAEFPONAT—2av-NEESE-LS1Y

BL-O7LSUSRRE

o 3
27m-long un

hv : 250 eV~2 keV

Brilliance : 10%°

photons/s/mm2/mrad2/0.1b.w.

Polarization : linear (horizontal, vertical, i '

diagonal) o

helical (right, left)
High-resolution soft X-ray

beamline

h v :250 eV ~2 keV

t&:xﬁﬁﬁﬂ

Fﬁ =§m1§ﬁﬁmw
& ¥

- EpwHEG

A AR RES

Experiment stations

Energy resolution : E/AE: >10,000

of the frontier spectroscopy

Beam size: < 10 um,
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Characteristics of
the University-of-Tokyo Beamline (BLO7LSU)

Four experiment stations for the frontier spectroscopy

o —— Time-resolved soft x-ray spectroscopy,

TR-SX spectroscopy
S Precise time controls of soft X-ray pulse and ultrashort laser pulse

| High-resolution two-dimensional angle-resolved photoemission spectroscopy
at various delay time

Three-Dimensional Scanning Photoelectron
Microscope Station, 3D nano-ESCA

Spatial resolution: 50 nm (x,y)

Depth resolution : 0.1 nm (z) |
(Depth profile technique by MEM)

Ultra-high resolution soft X-ray
emission spectroscopy station,
HORNET

| Experimental set-ups for gas, liquid,
and solid phases

Free-Port station

for researchers worldwide to bring in their machines and
to perform experiments with the high-brilliant soft x-ray beamy-,
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