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Dynamics of liquid Hg measured by inelastic X-ray scattering

Shinya HOSOKAWA

Abstract

(Received Jul. 22, 2004)

Recent development of the inelastic X-ray scattering (IXS) technique using third-generation

synchrotron facilities delivers us a wide opportunity for investigations of dynamic properties of

materials. In this article, several advantages of the IXS method are explained by comparing

to the corresponding neutron inelastic scattering.

Intelligent techniques of IXS spectrometers

at ESRF, APS, and SPring-8 are reviewed. Then our recent results on the phonon dynamics of

a typical liquid metal, liquid Hg, are reported with several interesting anomalies of phonon

dispersion relation and diffusion. Finally the future of this technique and its application are

discussed.
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Fig. 1 Photograph of APS in Argonne, USA.
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Fig. 2 Schematic diagram of the process of inelastic

neutron scattering. For details, see the text.
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Fig. 3 Kinematic region (solid curves) of the inelastic neutron
scattering spectrometer IN6 (E, =4.75meV) at Institut
Laue-Langevin (ILL) in Grenoble, France. The possible
region using another spectrometer (£, =33.0meV) at
Argonne, US, locates at theright-hand side of the dashed
curve. Full and empty circles indicate experimentally
obtained dispersion relation of phonons in liquid RbY and
LiZ respectively. The chain line shows hydrodynamic
phonon dispersion of a material who has a sound
velocity of 3,000m/s.
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Fig. 4 Schematic views of inelastic X-ray scattering
spectrometers at (a) ESRF or SPring-8, and (b) APS.
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Fig. 6 Development of the resolution of inelastic X-ray
scattering spectrometers.

2. Thbb, BIE X BIEEEREOEBRIZ I
AwbhTnsd X B0k cddroT, 20EREE
ATE S, 8L X MombaHm, FEENICHTHRER
ERLR D HFTHALNR TS, 72720, APS Tl
B 6m OF—7 N EIZS (18 6 0) #&EEEVT, K&
DK EL T T b,
INSDANRY PR A—FDIFRNVE-SREEIX, —#
Bz, E#EFEHBE LT Plexiglas ZHWT, 0 S(Q) #°
BRELD QUEBETIANEF—EFE2IToTHROTW 5,
Fig. 6 |12, fB#oh7- 3 V¥ -l RoHE2IEE,
FERNEZ, HVBEBR E 2R3, 19804FR 121
50meV Td o -5 iE, 1990FE /K o aiF i i
HASYLAB TDO v 4 77— ANLKFEORHIZ X D 10%
meV ¥FCHEL, REEZMAKSFOT V2L -5
BWANGEZ VAT b ax—5Os, B
ESRF % SPring-8 Tl, Si (999) K&t DA TH2.9
meV, Si (11 11 11) RHDOHETH 15meV TH 5. %
7z, FxrAxnvhy M@ APS Tit, 1.9meV TH 5,
I ARVF—BERERIZ 2, 3K, TociEMEo R

Teflon cap
single-crystalline ‘
sapphire cell
sample
sample  reservoir

' X-ray
(a) 4 , —

/ ‘ [ \ " collimator

/ . \ .

/' Mo block W ceramic
Pt-Rh heater adhesive
thermocouple ,

1cm
R =
L
sample l""‘“
|
' X-ray
(b) P
-t
| I\
150m [ | o
150um
15um
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