


1. electrolysis
2. heating by an external source, evacuating, and then cooling in gas
3. plasma discharge
4. ion implantation
5. self-heating/cooling in gas by passing current.

All the samples loaded to any extent (any deuterium/ hydrogen-to-palladium ratio) were
always observed to fog radiographic films kept in contact or a few millimetres away in air for a
few hours. The intensity of fogging increased with exposure time and deuterium/hydrogen-to-
palladium ratio. The phenomenon is completely reproducible, and the samples were observed to
fog the films every time they were reloaded. No difference in fogging could be observed between
hydrogen and deuterium loading. Figure 2 shows the contact image of a hydrogen-loaded
palladium foil of 100-µm thickness and 10- × 34-mm dimension.

Effect of Enveloping Gas
Strong fogging was observed only in the atmosphere of air or oxygen. Weak fogging was

observed in the atmosphere of hydrogen. Fogging was not observed in the atmosphere of other
gases and vacuum. Table I gives the results obtained under various enveloping gases. The
density specified in the tables is averaged and normalized to 24-h exposure duration.

Fig. 1. Schematic of autoradiography.







Other Detection Techniques
Several other optical and nuclear techniques were utilized to determine the nature of the

radiations. The results obtained are tabulated in Table V. In none of the techniques, except the
thermoluminescent dosimeter, was the positive signal (strong enough to fog the film) obtained. It
is to be noted that the thermoluminescent dosimeter, unlike other nuclear techniques, can detect
emissions from energy as low as ~3-eV level.

TABLE III

Effect of Fields on Fogging*

Field Type Fogging Density

No field 0.11
Electric field (+) 100 V 0.85
Electric field (-) 100 V 0.76
Cross magnetic field (10-3 T) 0.00

*Distance between film and sample, 1200 µm; exposure time, 41 h;
deuterium-to-palladium ratio, 0.5; enveloping gas, air. The film
was always at ground potential. The field was much lower than any
breakdown/corona threshold.

DISCUSSION
A radiographic film can be fogged by various means. All these means (known to us) are given

in the following discussion in reference to the fogging we observed.

Effect of Electromagnetic and Ionizing Radiation
Optical, Ultraviolet, and Near Infrared Radiation

The fogging here is not due to optical, ultraviolet (UV), or near infrared radiation for the
following reasons:

1. The radiation/emissions could not cross thin glass and fused silica filters, which were
transparent to optical, UV, and near infrared radiations.

2. The emissions could cross even 10 layers of black paper, which were completely opaque
to these radiations.

3. None of the sensitive optical radiation measuring devices (at least two orders of
magnitude more sensitive than X-ray film) showed any signal.

X-Rays and Gamma-Rays

The emissions/radiations are not X rays or gamma rays as they (emissions) were unable to
cross 0.3 mg/cm2 aluminized polycarbonate, but they were able to cross 80 mg/cm2 paper. Also,
none of the high- (as compared with X-ray film) sensitivity X-ray/gamma-ray measuring
techniques (e.g., high-purity germanium detector) showed any presence of X rays/gamma rays
above threshold.



TABLE IV
The Effect of Filters on Fogging Density*

Thickness

Description of Filter (µm) (mg/cm2)
Fogging
Density

No filter --- --- 0.23
Air 1200 1.6 0.11
Aluminized polycarbonate 2 0.3 0.00
Beryllium 7.5 1.4 0.00

Pyrex glassb 100 20 0.00
Fused silicac 1000 200 0.00
Palladium foil 30 36 0.00

Polyester film, 1 layer 25 3.3 0.04
Polyester film, 2 layers 50 6.6 0.03
Polyester film, 3 layers 75 10 0.00
Undeveloped X-ray film 200 25 0.02

White paper,d 1 layer 85 8 0.22
White paper,d 4 layers 340 32 0.18
White paper,d 7 layers 595 56 0.08
White paper,d 10 layers 850 80 0.05

Yellow paper,c 1 layer 85 7.7 0.19
Yellow paper,c 4 layers 340 30.8 0.15
Yellow paper,c 7 layers 595 53.9 0.10
Yellow paper,c 10 layers 850 77 0.02

Black paper,c 1 layer 75 6.3 0.18
Black paper,c 4 layers 300 25.2 0.08
Black paper,c 7 layers 525 44.1 0.07
Black paper,c 10 layers 750 63 0.03

*Exposure time, 91 h; deuterium-to-palladium ratio. 0.5; enveloping gas, air.
a Dark spots with average fogging density of 0.013 were observed, but these were due to
pinholes in the filter.
b The filter was transparent to optical radiations.
c The filter was transparent from near infrared to UV until 1700 Å.
d These were ordinary glazed papers used for photocopying.
e These papers are used to keep photographic films in light-tight condition and therefore are
totally opaque to optical or UV radiations.


