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DILUTE B IN PD: We model the small-a

£ 133,
octahedral (0) center of a cubic fcc Pd unit FEBeLs  LalLuiaLEu lurmBLLUR elLuaLples soyvrang)
cell (a = 0.25, Pd;H, denoted as 5C in Fig. 1). with respect to Pd(s) and 1/2 Hy(g) or Pd(s) +

: H(g). _ Solid cirglﬁt_&mh.ufr n
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= -0.28 eV/lgd is exothermic; it is in fair CITCies: unstapLe pnases. Lhe notacion L“n“n at

agreement with the observed formation enthalpy the bottom refers to compound name (stoichi-
0f{12] ~-0.14 to ~0.16 eV/H. Examination of the metry), whereas the symbols SC, y ; etc. refer to
electronic structure in this dilute 1limit their structures (see text). The results for
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structure of PdH; (see Ref, 18 for further
description of these crystal structures). We
calculated the formation energies of all of

41

structure.a. For example, the CaF, structure of
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PdH, has a higher AH than PdH +°1/2 Hy(g) (a g f oLt i
point denoted in Fig. 1 by an asterisk on the S 1.0 H - § !
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in the latter case, leading to a stronger
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centered Hy
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considerably higher than the CaFy artan;emnﬁ
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accompanied by a large lattice relaxation. A"' y-centere molecule in Icc at a =

2 . . °
Tndeed _the ralcnlated latiice constarnt far EEE for three orientations C as function of the
= d

0.11 R larger than that for PdH in NaCl struc-

ture. In a rigid lattice, the T-site formation
a-bhat a . g2 _ -

the rapid diffusion{21] of H in Pd. 2). N
The pertinent physics here is that as a (ii) A few local minima exist in the energy
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amount vl iuvurpuravte ayerogen awEqUTrTUTTOENS concentrations. However, we find here that the
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DIATOMIC H, IN PD: We next inquire whether H, is stablest in the [111) orientation, not in

there exists a metastable Ehase of Hy dimer in g {00 ) raai woota'mated B € £+

eq € LIEE mpare vartes molecule in any other orientation would spon-
We model this system at o = 0.5 by .an .octa-: taneously reorient to [111]. This indicates
hedrally-centered H, molecule ingide an fcc cube that the effective H-H repulsion in Pd
< . v pwi iar . . . .
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sep FRi ), 14 i therehv the enerev _to the | eap K is even_smller, 'l‘!na nnmecanr. ooint .
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0.36 eV/2H (see Fig. 1). Hence, while bringing

two hydrogen atoms together in free space to cule? the nolecule seeks to dissociate to nvoxd
I 'I' FER Y . + 3 1 PN » a .

i
' Yz electronic mechanism (not the internuclear
hedrally dissolved H's to the same distance in repulsion which is effectively screened for H
Pd requires investment of ~2.4 eV/2H. inside Pd) which is the origin of the insta-
We identify the electronic origins of the bility of the embedded molecule.
instability of H, in Pd as follows: Dissolving Clearly, none of the equilibrium structures
- nmll amounts of H in Pd n:abxhzel the system ghown in Figs. 1 and 2 gre cgnduc],ya to cold
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equilibrium fusion rates must be
Llae b shoab _or tunl— tesinnesschenkndl

effective masses) which would significantly
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