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#llRfinement of ReO Structurefrom powde[ neuttron diffraction
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TABLE 1. Structural parameters for ReQ; at atmospheric
pressure in the cubic Pm 3m space group. Re is in special posi-
tion 1a (0,0,0) and O is in special position 3d (4,0,0). Numbers
in parentheses are standard deviations of the last significant di-
git.

a=3.7504(1) A
(U?)(Re)=0.0023(4) A
(U2 )(0)=0.0042(8) A’
(U?)(0)=0019(5) A’

R, =4.60%
Rm=2*6?%

— COS

-1 — %(2 cos ¢ + 1)7]

TABLE II. Structural parameters for ReO; versus pressure in the cubic /m3 space group. Re is in

special position 8¢ {%, +, +) and O is in special position 24g (0,y,2). Temperature factors are in units

P (kbar)
a (A)
(U*)(Re)
wO)
z{D}
5 HD]
1 )0)
wp (Te)
Ru,, (Fe)

7.30
7.4640(2)
0.0022(5)
0.232(1)
0.265(2)
0.006(1)
0.0094(9)
5.86

3.26

12.85
7.4236(2)
0.0018(5)
0.225(1)
0.273(1)
0.006(1)
0.007(1)
6.18
3.26

17.25
7.3969(2)
0.0015(5)
0.2197(8)
0.2763(9)
0.005(1)
0.0077(9)
5.52
3.07

22.70
7.3677(2)
0.0012(6)
0.2158(9)
0.280(1)
0.001(1)
0.008(1)
6.64
3.61

27.40
7.3426(3)
0.0016(6)
0.2104(9)
0.281(1)
0.0005(14)
0.009(1)
6.90
3.44

October 2007

INSTITUT MAX VON LAUE - PAUL LANGEVIN

Chatter;ji



/(4 Octahedral rotatlon and bond angle in ReO

FOR SCIENCE —_—— el

ReO
3

—&— Diffraction
—&— XAFS

Neutron powder diffraction
Jorgensen et al. (1986)

T T T T | T T T T | T T T T | T T T T
| | | | | | | | | | | | | | | | | | |
180 - bond angle

10 15 20 25 130 5 10 15 20 25 30
Pressure (kbar) Pressure (kbar)

October 2007 INSTITUT MAX VON LAUE - PAUL LANGEVIN Chatterji



/(4
NEUTRONS
FOR SCIENCE

- ReO, R
- Q=(5/2,3/2,0) ¢ ZDkpar

Fsl(—}O3
Q = (5/2,3/2,0)

‘iEB%‘l

)
—h
an
o
O

Intensity (arb. units)
Intensity (arb. units

2 3 4 50 100 150 200 250 300
Pressure (kbar) Temperature (K)

6

n

October 2007 INSTITUT MAX VON LAUE - PAUL LANGEVIN Chatterji



. Pressure. Temperaiure pliage d

FOR SCIENCE

=
(©
0
=
)
_
=
)
)
)
| -
o

50 100 150 200 250 300 350
Temperature (K)

October 2007 INSTITUT MAX VON LAUE - PAUL LANGEVIN Chatterji



[/ { _X-ray diffraction g

NEUTRONS
FOR SCIENCE ~=3

ID31, ESRF ) =0.39947(5) A
T=10K
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f%5  Temperature dependence oLihgdd pliggon mode
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|s there any diffraction evidence for the bent Re-O-Re
bonds (octahedral rotations) in ReO, already 1n the

ambient pressure Pm3m phase?
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G(r) =4mpo(g(r) — 1) / QIS(Q) — 1]sin(Qr)dQ

S(Q)=1+—= / G(r)sin(Qr)dr
‘ & Jo |
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D4 (ILL) dataQ_., =23 A1

|m3 model
3.4-10.4 A range 5.0-10.4 A range
P(kbar) ¢(deg.) Rw P(kbar) ¢(deg.) Rw
0 0.35 0.22 0 1.62 0.18
1.0 2.31 0.26 1.0 1.98 0.25
2.0 2.09 0.26 20 041 0.26
3.0 0.17 0.61 3.0 270 0.22
4.0 312 043 4.0 049 0.29
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/(4 SEPD neutron diffraction dataat T =5 K

Re0, at 5§ K neutron data freom SEPD {IPNS]

Pm3m ref 1'
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/4 Conclusions and oytlook..
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e SO far there exist no conclusive evidence for the bent
Re-O-Re bonds in ReO, at ambient pressure or at higher

pressures below P, in the low pressure phase.

* Better quality data are needed for making any definitive
conclusion.

* New experiment on NPDF at Los Alamos has been planned.
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