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Ultra-high resolution SXES spectrometer

G. Ghlrlnghelll etal., Rev. Sci. Instrum 77 113108 (2006).
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Ultra-high resolutlon 9 Vlbratlon (~O 1eV)
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Ultra-high resolution ® Q-dependence
-=> spinon & orbital excitations (~0.1eV)
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Concept of SPring-8 BLO7LSU SXES station

4 Ultrahigh energy resolution .

L with in situ (air pressure) experiments

Commissioning & operation schedule
2009 2010 2011 ‘ 2012

UItrahiéh resolution ) :)

BLO7LSU . .
> constructiony / experiments In ‘S/Itu experiments

’09.10 BLO7LSU SXES station
commissioning ~ commissioning User operation since 2011.1
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HORNET XES station Focused image @ sample position
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Ultra high resolution soft X-ray emission (HORNET)
@ SPrmg—8 BLO7LSU




—applying coma-free mode

Simulated energy resolution

V.N. Strocov et al., J. Synchrotron Rad. 18, 134 (2011).
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Bent correction of CCD images
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Precise alignment of the sample position

spot size SR
pm %M ® on axis
l l T. Muro et al., J Sync Rad.
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‘Calculated’ vs ‘Measured’ resolution _
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Vibrational progression QF
SNAANTNTN -0-$ F

of lonic liquids o i
By Asoc.Prof. K. Kanai and Y. Quchi @) o () OTtamon

RIXS (N K edge)
bmimPF"

RIXS (N K edge)
bmimOTf

2007

o
h
A
[] g o "
'
“ .
&N '
LT = - 2 g . A
L] i ’ . ' ] %
. ] .
em- . " Pl % 4 8 y n T wEwwdR antua® Ny y
cmma . SN . - 3 S '
......... L PP Sy L S i T S A Rawe § Sz
'
'
'
'

Intensity (arb. units)

Energy loss / eV



v‘,‘, —

Bl K SUE T3 ﬂwﬁxxﬁ%ﬁ'@

g

SXin  SXout

Vac. ﬂ SisN4

(150nm)

in situ cell

\
7 \'Liquid flow




BB RR[UETHAMOTXEREL FHR)

H20 and D20 (liquid

’@ H,O n D,0

= = -
g O 1s XES _ g O 1s XES

& hv =542.3 eV - hv =538.8 eV

- = — _
= & | AEana = 52 meV

iy 2 (3 hour)

5 S

3 2

= k=

P NI EEERI FEERIRRRTI RRRRARERTI SRR REENRNERURNA NN RS RINURNA ANRNAANERY

316 520 324 528 518 520 522 524 526 528 530

Emission Energy (eV) Emiﬂsxs*i%(;;;t E{I;eﬁgy (eV)

E—2 M -

Ultra-high resolved XES spectra of H20 and D20
are obtained.
Total resolution: ~5000

Tokushi
Res. of analyzer: ~10000 eTth ushima
(Curvature correction by program) @CPL(2008).

1 . 1 i 1 .
525 526 527 528
T 2 JLE— [eV]



in situ cell
Incident X-ray Emitted X-ray
SisN4
(150nm)

Coated
sample
0.1~1um

Si;N,

Aror O, gas

In situ cell which separates vacuum condition and
ambient gas condition was fabricated.

Ultimate pressure (Vacuum side): 3x10° Pa
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True arr pressure experiment
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