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A new 3GeV MBA light source 
named NanoTerasu is upcoming.
Building construction started in 2019.
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NanoTerasu will form a Japanese 
photon science platform together with 
SPring-8, which has covered a wide 
spectral range from UV to hard X-rays. 
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NanoTerasu focuses on brighter and 
more coherent soft to tender X-rays 
with superior stability and reliability.
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Installation of the accelerator system 
is in progress for the first light in 2023. 
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1. Light source overview

Storage ring
349 m

Injector linac
110 m

SX-FEL area
for future upgrade

Exp. hall

※ Coupling = 1 %

wƛƴƎ ǇŀǊŀƳŜǘŜǊǎ
Beam energy 3 GeV

Natural emittance 1.14 nm.rad

Stored current 400 mA

Max. number of undulators 14

Max. number of multi-pole wigglers (MPWs) 14

ůx = 121 � m
ůy =  5.8 � m

x[mm]

NanoTerasu

1.0-1.0
-1.0

1.0

.ŜŀƳ ǎƛȊŜ ŀǘ ǳƴŘǳƭŀǘƻǊ ŎŜƴǘŜǊ
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Accelerator system:
Å Storage ring target emittance set around 1 nm.rad

providing a high coherence at SX wavelengths
Å 3-GeV C-band full-energy injector linac enabling a 

future extension to SX FEL (Free Electron Laser)



1. Light source overview

Typical beamline length is 60m from ID center

Photon Energy [eV]
102 103 104

TenderSX HXEUV

Twin helical
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SX imaging

SX operando spectroscopy
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SX photoemission spectroscopy

SX absorption spectroscopy (SXAS)
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MPW
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Undulators and MPWs in the first phase 10 beamlines 

SX Resonant Inelastic X-ray Scattering (SX RIXS) 

BL02U

BL10U

Storage ring

Linac



1. Light source overview
.[ L5 �ǿ ƳƳ bǿ

02U
07U

APPLE-II 56 71

06U
08U

APPLE-II 75 53

13U 4 Seg. APPLE-II 56 11 x 4

as of Dec. 22, 2021
by courtesy of Hitachi Metals, Ltd.

APPLE-II #1 #2 #3 #4Phase 
shifter

Phase 
shifter

Phase 
shifter

APPLE-II is the workhorse of the SX sources.

Å Brilliance ~1021 photons/sec/mm2/mrad2/0.1% b.w. for 1-3 keV
Å MPW Hard X-ray (HX) sources



2-1. Storage ring (SR): 4BA lattice
wƛƴƎ ǇŀǊŀƳŜǘŜǊǎ
Natural emittance 1.14 nm.rad

Energy spread 0.084 %

Betatron tune (�x,�y) (28.17, 9.23)

Natural chromaticity (�x,�y) (-60.50, -40.99)

Damping partition number (Jx,Jy,Jz) (1.389, 1.0, 1.611)

RF accelerating frequency 508.759 MHz

Harmonic number 592

Natural bunch length 2.92 mm (9.74 ps)

aŀƎƴŜǘ aŀȄΦ ŦƛŜƭŘǎ ІκŎŜƭƭ ІκǊƛƴƎ
B-Q combined 0.87 T 

-7.1 T/m
4 64

Quadrupole 49 T/m 10 160

Sextupole 1540 T/m2 10 160

B-Q combined

Q S

1.6m straight for MPW
5.4m straight for undulator
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beam

Optics of 4BA lattice

H-focusing: 8 quads.
V-focusing: 4 B-Q combined bends + 2 quads.




