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Wave nature of deuterium flux permeating through the palladium thin film is revealed using
nanometer coating layers. Three sets of experimental data[1,2,3] agree with wave in
multiple-layer theory quantitatively or qualitatively. Other than granular particle diffusion
model and surface catalyst model, the wave nature of deuterons inside the coating layers must
be included in order to explain the experimental phenomena.

The anomalous deuterium flux permeating the thin wall of palladium tube showed a peak
while the temperature of Pd tube was monotonically decreasing through 150°C to 120°C [1].
It was a hint that other than the diffusion there must be some different mechanism governing
the deuterium flux permeating the thin Pd film, because diffusion coefficient was supposed to
be a monotonic function of temperature. When deuterium molecule dissociated into 2 atoms,
and entered the Pd surface as if a granular particle, it would be reflected by the single surface
layer only. However, if its behavior was similar to that of a wave; then, it would feel more
layers behind the surface layer. The reflecting wave from the surface would be determined not
only by the surface layer, but also by the layers behind the surface. Then the reflection of
wave should depend on the interference of several reflecting waves from several layers, and
manifest itself a peak-wise behavior. This distinct feature might be tested by a deuterium flux
permeating through a palladium thin
film with multiple nanometer coating
layers. Fig.1 shows the schematics of

Thermal Couple

the apparatus, and the following plots ‘ D, —» Vacuum
show some results of observation.

Under the same conditions, the Pd Pd

film with coating layers (Pd-TiC-Pd) Heating C41

has greater deuterium flux than Pd
film without coating layers does

unexpectedly. . .
Fig.1 Schematics of Apparatus
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5 Temperature ((C) T gzun I Temperature ((C)) “/7“
s 150 @ 150 | [\
H )N 2 )N 2
5 100 g 1
- £,
& &

9 9 : T T

1 1
2 1N 7 NN
) g ol
By v £ o v
£ / g
= 21 : -2
= 3 —— dP/dt ((PaiSec 23 \\/ —— dP/dt ((Pa/Sec]
g 3] £ ]

-5 -5

0 10000 20000 30000 40000 50000 60000 70000 80000 10000 20000 30000 40000 50000 60000 70000 50000
Time (Sec) Time (Sec)

[1] Xing Zhong Li, Bin Liu, Jian Tian, et al. J. Phys. D: Appl. Phys. 36 (2003) 3095-3097.
[2] Xian Z. Ren, Thesis for Master Degree of Science at Tsinghua University (2003).
[3] Jing Li, Thesis for Bachelor Degree at Tsinghua University (2006).

ICCF-15

4L
(74



Wave Nature of Deuterium Flux Permeating through
Palladium Thin Film with Nanometer Coating Layers
--- (1) Experimental Observation----

Bin Liu, Jian Tian, Xian Z. Ren, Jing Li, Qing M. Wei,
Chang L. Liang, Jin Z. Yu, Xing Z. Lli

Department of Physics, Tsinghua University,
Beijing 100084, CHINA

ICCF-15, Oct.9-15,2009, Rome, ltaly



Thermal Couple

D>

\

—» Vacuum

Heating Coil/

=




0 Layers - % 1 Layers

Fu-/1 /( ;‘w‘v/? 25 7 PA/Tiv-1/znxr &sz)?

N
S

) s S
| /

Deuterium Flux w10 2s™)

24

22
20 |
18 |
16 |
14
12
10 |

AN O N A O ©
N R N R N R

3 Layers

B
-
Mgy
_—

>d/T..

5 Layers

~ VNN

7/ S
/ 10 /
/ A 5 ol d
5
; ; ; -10 ; ; ; ; ; ;
140 160 180 20 40 60 80 100 120
4

07 e

4@*

AN O N MO ®
R R

-1

Temperature (°C)

WL/ N\ v/

<0 80 100 120




200

OC)

150

(Y
o
o

Temperature (
Ul
o

No Coating Layer, Pd Film in D, ;then, in Air

Temperature ((C))

0, ]

| N /
M
\ e N
\J\ [ \/,.,-
U dP/dt (Pa/Sec))
0 10000 2Iooolo 3Iooolo 40000 50000 60000 70000 slooolo
Time (Sec)




200

oC)

150

|_\
@)
@)

gl
o

Temperature (

1 Coating Layer, Pd Film in D, ;then, in Air

— Temperature ((C))

A

[

Time (Sec)

)i L i \
~ A~
// - dP/dt (Pa/Sec))
0 | 10000 20000 30000 40000 50000 60000 70000 80000




|

©

—

@

| O i
©

-

o

m ii

)

o

| X

L

x

—K

. —
=@ N o @ 9 ¥

0L/NOL Olrey Xn|4 wnueinsd

Layer Number N



ON /TO

Deuterium Flux Ratio T

2.0

* Experimental Data
0O Wave Model

1.8

1.6

1.4

1.2

0.8

e .

0.4 "1 1
-1 2 3 4 5

Layer Number N




