Current status and development of nanofocusing system at SACLA

| J. Yamadal, Y. Inubushi*, T. Osaka?, I. Inouel, H. Yumoto?, T. Koyama?,
H. Ohashi?, S. Matsuyama3, K. Yamauchi3, and M. Yabashi'? J HS R I
. ®
J ( IRIKEN SPring-8 Center, 2JASRI, 30saka University
SACLA
Background

2-satage nanofocusing system (50 nm and sub-10 nm)

v’ Large demagnification factor with compact facility Optical setup of 50 nm 2-stage KB focusing system
v High NA with small divergence of XFEL XFEL puises o

v Unique X-ay sciences were investigated using the 50 nm focusing system. ~ Fosalpoint
K. Tamasaku et al., Nat. Photon. 8, 313 (2014). 3

Arrangement of sub-10 nm 2-stage KB focusing system
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H. Yoneda et al., Nature, 524, 446 (2015).

However,,, N = ..

v Designed before SACLA lasing. 7 == = E=Suan |

L Source position was assumed to be the exit of last undulator. __ - _— S L - e 2“;5

v’ Difficult tuning, but short life time of fine focus @ S | 176750 Tome 79072 T
H. Mimura et al., Nat. Commun. 5, 3539 (2014). S. Matsuyama et al., Sci. Rep. 8, 17440 (2018).

v Throughput < 10 % (Slightly small acceptable aperture) @

mm) One-stage nanofocusing systems (300 exa & new sub-10) have been developed.

300 exa: 100~ nm focusing system (installed in summer 2017) New sub-10 nm focusing system (under development)

Optical design v The system consists of 1-stage KB optics. Optical design v The system consists of 1-stage Wolter lll-advanced KB optics.
J. Yamada et al., Appl. Opt. 56(4), 967 (2017).
Horizontal J. Yamada et al., Opt. Express 27(3), 3429 (2019).
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* The parameters depend on the source condition of SACLA
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Unique studies are expected
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v" Nonlinear X-ray physics: XFEL-pumped Ka laser, X-ray saturable absorption, etc.
c.f. H. Yoneda et al., Nature Commun., 5, 5080 (2014).

Lo | . Mirrors are still under developments.
Diffraction measurement: fs-damage observation, etc. _ _ _
c.f. 1. Inoue et al., Proc. Natl. Acad. Sci. USA. 113, 1492-1497 (2016). The system wWill be installed to BL3 (EH4C) N 2020 summer—~.



