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Temperature Dependence Change of Electrical Resistivity
on PdHx Films due to Film Thickness Change
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Abstract: Thermally evaporated Pd films on substrate were hydrogenated upto 1 bar of hydrogen
gas at room temperature. Temperature dependence hange of electrical resistivity on Pd films is
examined in the thickness range between 60A and 990A. Resistivity of Pd is fitted well with
Bloch-Griineisen formula .Debye temperatures of Pd films are about 254 X, which are 20 K lower
than that of bulk Pd. Debye temperature is not sensitive to film thickness change. Temperature
of substrate during evaporation changes temperature dependence of resistivity of films much.
Optical phonon contribution increases with decreasing temperature of PdHx.
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Table 1. Table of Pd film samples.

Sample |Pd2|Pd4 |Pd5 Pd932 Pd933Ld934 Pd935|Pd937'Pd938

‘hiff‘)ess 990180{ 60 | 800|800| 180|310|520| 670

substrate

(c) |RT|RT|RT|RT|300|300/300|350(350

Pd ¥l &7 25 micro metere) ¢FvlE
q& 289 8H3A 4-probe AT ZF& A
25 EW3Yth o] A8 E #HoE A (I
7, 843 #AA)E A &3 sample holder
of F-AANAM 43171 7Hs¥ continuous flow
cryostat Woll Axjstn Alg e IF T
& A83te IF A7) i, continuous flow
cryostat & ARS8t AJEF W AIF AMA
3 78 AIFIEA A7) AFE FF% 2x
v A&dA 50K7HR| W3tA)FIn, Wz oF 70
B, 7192 427 0% A= FExE 233
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(DMM)® personal computerg AM&3ld =%
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Fig. 1. Resistivity vs. temperature of 180 A
thick films (Pd 4, Pd 934) before and
after hydriding. Figure
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Fig. 2. Added resistivity vs. temperature of Pd
films.
* Pd 932(800 A), Pd 933800 A), Pd 934
(180 A), Pd 935(310 A), Pd 937(520 A),
Pd 938(670 A)
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films(evaporated films on unheated
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Fig 4. oHop pPdac vs. temperature of Pd
films(refer text):
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