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Introduction

Noble Metals

B Used as catalysts
B Advanced hydrogen storage capacity

® Producing hydrogen polymer electrolyte fuel
cell

B Getting more contact area as nanoparticles

Generate nanoparticles with
femtosecond laser
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Fig. 1 Electron temperature T, dependent f for (a) Au, (b) Pd, (c) Ir, and (d) Rh.
Insets of (a)-(d) depict the changes of chemical potential u to the Fermi energy &g,

which affect the variations of f.
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Fig. 2 Electron density of states g for (a) Au, (b) Pd, (c) Ir, and (d) Rh for m

electron temperature T, at 300 K, 5,000 K, 10,000 K, 15,000 K and 20,000 K.
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[1] F. Mandl, Phys. Bull. 24 (1973) 492.
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Fig. 3 Electron temperature T, dependent electron heat
capacity C, for (a) Au, (b) Pd, (c) Ir, and (d) Rh. The
curves are compared with several theoretical
calculations and experimental results. For (a) Au:
dotted line for linear factor y = n?k3g(er)/3 from
the free electron gas model, dashed line for the linear
factor y = 67.6 Jm~3K~2 from experiment [1], the
calculation results by Holst et al. [2] and Lin et al. [3]
are shown. For (b) Pd, (c) Ir and (d) Rh: dotted line for
linear factor y = m2k3g(er)/3 from free-electron-gas
model.
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[2] B. Holst et a/, Phys. Rev. B. 90 (2014) 1-9.

[3] Z. Lin et al, Phys. Rev. B. 77 (7) (2008).
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Fig. 4 The variations of the reciprocal of
electron temperature T, dependent electron
density of states g at € = ¢ and the
variations of the

integ;;ralfj;o[g(e)|Te]2 (— 5 )dswith

T, in Eq. (7) for (a) Au, (b) Pd, (c) Ir, and
(d) Rh.
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Fig. 5 Electron temperature T, dependent
electron-phonon coupling factor G._,;, for (a)

: -7: : Au, (b) Pd, (c) Ir, and (d) Rh. For (a) Au, the
8r -~ 10f curve is compared with several theoretical

i £ | calculations, the calculation results by Holst et

i :3 - al. [1] and Lin et al. [2] are shown.
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[1] B. Holst et a/, Phys. Rev. B. 90 (2014) 1-9.
[2] Z. Lin et al, Phys. Rev. B. 77 (7) (2008).
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Phonon Density of States D
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6 Phonon density of states g for (a) Au, (b) Pd, (c) Ir, and (d) Rh for electron
temperature T, at 300 K, 5,000 K, 10,000 K, 15,000 K and 20,000 K.
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Fig. 7 Electron temperature T,
dependent lattice heat capacity C; for
(a) Au, (b) Pd, (c) Ir, and (d) Rh.
Vertical dotted lines indicates to the
corresponding Debye temperature 0.

Obviously, the result is consistent to
classical limit 24.94 ] mol™! K~1.

Te,Tl



Debye Temperature 0,
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Fig. 8 Electron temperature T, dependent Debye Temperature 0,
for (a) Au, (b) Pd, (c) Ir, and (d) Rh.
The theoretical calculation result for Au by Recoules et al. [1].
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lConcIusion

B Electron Heat Capacity C,

Ab Initio Calculation
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m |attice Heat Capacity ¢

B Electron-Phonon Coupling Factor G,_,j,

Electrons Transitions ‘ Phonon Response

Generate nanoparticles with

femtosecond laser
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