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Long range order survives locally ?
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YFe2D4.2
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YFe2D4.2 LT-structure along [3 0 76]  
direction.  

YFe2 structure along b-axis.  

Pc, 12 metal and 18 deuterium atoms
a=5.494(3), b=11.480(6), c=9.399(3) Å, β=122.22 (3)
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YFe2D4.2 LT-structure: Chain of subgroups for transformation from Fd-3m to Pc with index [96]
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YFe2D4.2 LT-structure: Coordination polyhedra around Fe atoms.



YFe2D4.2 - ordered



YFe2D4.2 - disordered



YFe2D4.2 – locally ordered, D-D > 2.1 Å
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YMn2D4

YMn2D4 290 K

YMn2D4 420 K

bMn = -3.73

ToF



YMn2D4

290 K

R3m, 4 metal and 3 deuterium atoms
a=5.8508, c=14.0491 Å

ToF



YMn2D4

290 K

R3m, 4 metal and 3 deuterium atoms, D1 and D2 fully occupied, D3 half occupied
a=5.8508, c=14.0491 Å



4 8 12 16 20
-10

-5

0

5

10

15
 YMn2D4 ordered
 YMn2D4 disordered

G
(r

)

r [A]

YMn2D4

Mn-D

bMn = -3.73

Mn-Y

Y-D
D-D

Mn-Mn



ZrV2D4
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ZrV2D4

ZrV2D4 ordered

ZrV2D4 disordered

Synchrotron



4 8 12 16 20

-5

0

5

10  ZrV2D4 ordered
 ZrV2D4 disordered

G
(r

)

r [A]

ZrV2D4

bV ~ 0

Zr-D
D-D

D-D



Observations:

- PDFs of disordered and ordered structures look similarly up to alloy lattice parameter 
(~ 8Å), and then they start to differ

- PDF of disordered state cannot be well explained on short distances (transition metal –
deuterium) by random occupation of available sites by deuterium, even not if deuterium 
atoms are kept 2.1 Å apart

Can be PDF of disordered state explained by the 
local existence of the same transition metal –
deuterium complexes like in ordered state?

a) b) c)
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