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WS SPring-8-11

——

» Key features of the upgrade:
e lower-energy (8 GeV - 6 GeV )
e lower-emittance ( 2.4 nm-rad - ~90 pm-rad )
(under investigation, can be changed)
e higher-brilliance and higher-spatial coherence

» Schedule is delayed (first beam in 20267?)
budget is not secured yet
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Upgrade of BLs

» Upgrade of BLs are going. Trying to follow ESRF model

@® BL23SU JAEA Actinide Science (Japan Atomic Energy Agency
® BL24XU Hyogo ID (Hyogo Prefecture)
+“ BL25SU Soft X-ray Spectroscopy of Solid
4 BL26B1 RIKEN Structural Genomics |
% BL26B2 RIKEN Structural Genomics 11
% BL27SU Soft X-ray Photochemistry
® BL28XU RISING
(Kyoto University)
Y% BL28B2 White Beam X-ray Diffraction
@ BL29XU RIKEN Coherent X-ray Optics
O BL3ILEP Laser-Electron Photon 1 :_‘;'. =
Hesearch Center for Nuclear Physics, Osaka Univer
4 BL32XU RIKEN Targeled Protems_\
< BL32B2 RIKEN G
® BL33XU TOYOTA
(TOYOTA Central R&D Labs., Inc.)

® BL33LEP L1<;er-Eipmron Photon ]
Reszarch Cenler for Nuclear Physics, Osaka University) L

JAEA Quantum Structural Science (Japan Atomic Energy Agency) BL22XU @
Medical and Imaging | BL20B2 %

Medical and Imaging 11 BL20XU %

Engineering Science Research | BL19B2 %

RIKEN SR Physics BL19LXU #

RIKEN Coherent Soft X-ray Spectroscopy BL17SU #
SUNBEAM BM BL16B2 @

(SUNBEAM Consortium)

SUNBEAM ID BL16XU @
(SUNBEAM Consortium)

WEBRAM BL15XU @

(Mational Institute for Materials Science)
Engineering Science Research Il BL14B2 %
JAEA Materials Science BL14B1 @

(Japan Atomic Energy Agency)
Surface and Interface Structures BL13XU %
NSRRC BM BL12B2 @

Beamline Map

% BL35XU Hi h Resol el Scaﬂ ’J}I3? (National Synchrotron Radiation Research Center)
|g eso u1|on nel astlc enng ) NSRRC ID BL12XU @

L ] BLSEXU Cata 5 fo /;i |38 Total number of beamlines : 62 (National Synchrotron Radiation Research Center)
Universiy of E § + Insertion Device (6m) 34 ( —==) JAEA Quantum Dynamics BL11XU @

* BL37XU Trace Element Analy5|s « Long Straight Sec. (30 m) : 4( —a) . (Japan Atomic Energy Agency)
% BL38B1 Structural Biology llI 0 - Bending Magnet :24( — High Pressure Research BL10XU %

Nuclear Resonant Scattering BLO9XU

; ] Hyogo BM (Hyogo Fretecture) BLOBB2 @

~Z+  _High Energy Inelastic Scattering BLOSW %

University-of-Tokyo Synchrotron Radiation Qutstation BLOTLSU @
(The University of Tokyo)

~ Accelerator Beam Diagnosis BLO5SS W

: High Energy X-ray Diffraction BLO4B2

- s _High Temperature and High Pressure Research BLO4B1 %

Main Bldg. Rl A Advanced Softmaterial BLO3XU @

(Advanced Softmaterial Beamline Consortium)

m BL38B2 Accelerator Beam Diagnosis | ! () y
% BL39XU Magnetic Materials L)
% BL40XU High Flux

s BL40B2 Structural Biology 11

% BL41XU Structural Biology 1 :
% BL43IR Infrared Materials Science
4 BLA43LXU RIKEN Quantum NanoDynamics

® BL44XU Macromolecular Assemblies
(Institute for Protein Research, Osaka University)

4 BLA44B2 RIKEN Materials Science
4 BL45XU RIKEN Structural Biology |
+ BL46XU Engineering Science Research 111 -
% BL4A7XU HAXPES-uCT i

5 Powder Diffraction BL02B2 %
~.Single Crystal Structure Analysis BLO2B1 %
XAFS BLO1B1 *

BL: Beamline IR: Infrared Radiation . H
B1, B2: Bending Magnets LEP: Laser-Electron Photon TOtal . 57 beam | I nes
XU: X-ray Undulator LXU: Long-length X-ray Undulator .
SU: Soft X-ray Undulator LSU: Long-length Soft X-ray Undulator 8 refu rbIS h ed
W: Wiggler SS: Straight Section

8 to be upgraded
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Started from 2018

Refurbished 2018~2020:
BLO5XU (R&D)

BL32B2 (R&D)

BL38B1 (PX - SAXS)
BL36XU (= XAFS)
BLA5XU (SAXS - PX)
BLO9XU (NRS - HAXPES)
BL35XU (IXS = IXS/NRS)
BL20B2 (Imaging)

Planning 2021~2022:
BL13XU (XRD for MS)
BLO2B1, 02B2, 04B2, 19B2
BL28B2 (Imaging)

BL46XU (HAXPES)

BL4AOXU (SAXS)




SPring.. 8

c=»  Examples of the upgrades

Red: procurement & installation in FY2020 and FY2021

Powder diffraction and total scattering for PDF analysis, BL13XU
A new diffractometer with X-Spectrum Lambda CdTe 750K (6 set) and
Varex Imaging CMOS flat panel

Imaging, BL20B2 (200 m-long BL)

Multi-layer mirrors: 3x101°, 1,5x10° photons/s/mm? (@ 110 keV, 43 or 200 m
from the light source, designed values)

200-nm-resolution imaging detector with a field of view of 2x2 mm?( KamCam)

High-energy X-ray diffraction R&D BL, BLO5XU

Multi-layer mirrors: 1012 photons/s/mm? (@ 100 keV)
DECTRIS PILATUS3 X CdTe 300K and X-Spectrum Lambda CdTe 750K

PX-BL flash talk on April 8" (Session 8)
DECTRIS EIGER2 X CdTe 4M in BL41XU ]

CITIUS demonstration station, BL29XU
CITIUS 280K, 840K, and 2.2M
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"¢y Demands for detectors @ SP8-II

| . 500 Mcps/pixel 10 Mcps/pixel
Diffraction: with better uniformity | with better uniformity
=) CITIUS m) seek collaboration
<160 eV
(Ejpergv_ FWHM @6keV, TBD
ispersive: 50 Mcps/cm? ,
»mdeI\/IOS » seek collaboration
QE > 20%, \ > 150 Mpixel
Transmission > 150 Mpixel > 100 fps TBC
imaging: > 100 fps <0.5um L&S
<0.2um L&S / m) seek collaboratio
=) KamCam | : .
| | | | >
1 20 30 100 200
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WS Summary

» To fully exploit SPring-8-Il potential, wide range of detectors are
indispensable. Especially;

e X-ray Imaging detectors for diffraction measurements
e Better specifications: Pile-up free for operational cost reduction

e <30 keV CITIUS (facility report from SACLA)
* > 30 keV seek collaboration for photon counting as a baseline

e DESY through X-Spectrum
e PSl through DECTRIS
 We are interested in novel technologies such as high throughput CdTe, Ge, etc.

e X-ray Imaging detectors for transmitted x-rays

e KamCam (flash talk from T. Kameshima on April 8t in Session 8.)

e X-ray energy dispersive detectors toward >100 M photons/s/system

e <30 keV Multi-element monolithic CMOS detector (silicon as sensor material, under
development)
e HEXITEC of RAL (Collaborations among RAL, Gunma Univ. and SPring-8 )
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5Fb“5' ; Photon counting 2D Detectors at SPring-8

» Current status

More than 20 DECTRIS 2D detectors (Si sensor)

5 DECTIS 2D CdTe detectors

4 X-Spectrum Lambda CdTe 750K now and another 4 in FY2021
1 RIGAKU 2D CdTe detector

» Future plan under discussion
e energy dispersive detectors
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