








Bo Certain additional problems in which the cryostat

can be of serviceo

Work concerned with Phosphors

The Bartol Foundation of The Franklin Institute

has been concerned for some time in the investigation

of phosphors, with particular relation to our studies

leading to the enhancement of particle counter techniques.

The properties of such phosphors are determined very

largely by the presence of impurities in a manner

which is rather well understood, but which calls for

much further investigation.

Fundamental to the behavior of such phosphors is the

postulated existence of certain energy levels, generally

referred to as "traps", to which electrons may be

raised by way of a conduction ban~ by suitable external

stimulation, and from which they may depart, again

through the conduction band, with the emission of

light - frequently ultraviolet light.

The temperature plays a very important role in the

theory of such emission and absorption of energy, and

it is of great interest to investigate the behavior

of these phosphors over as wide a range of temperatures

as possible.
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The particular interest of very low temperature

measurements lies in the possible existence of traps

very near (in energy) to the conduction band. If

such traps exist, the light emission at low tempera­

ture would be drastically different from what it

would be in their absence, both in amount and as

regards time variation. Moreover, the study of light

emission at these temperatures should lead to knowledge

of the depths of the traps below the energy of the

conduction band.

Co Piezoelectric and allied phenomena.

It is, of course, natural to include piezoelectric

phenomena as part of basic research relating to any wide

program concerned with dielectric material.

Requirements for the types of researches above

suggested can vary over very wide limits depending upon

the amount of work undertaken. As a rule, the apparatus

involved is relatively inexpensive. Some of it is even

of the old electroscope and tin can type. 'Valuable

work could be done by one physicist and a technician

working continually and supported by a very modest budget.

It would be possible to carryon a larger program

with corresponding enhancement of the numbers of personnel.
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We can readily visualize 4 or 5 independent fields of

research going on at the same time and involving per­

haps 4 or 5 physicists, with an equal number of tech-

nicians.

Do Other work having to do with crystals.

While the cathode group of the Bartol Research

Foundation has been concerned largely with the proper­

ties of semi-conductors, the interest has lain rather

in the direction of high temperatures than low tempera­

tures. Nevertheless, this work does ramify into a

realm dealing with the fundamental properties of the

crystalline structures which are concerned. Low tempera-

ture measurements have primary bearing upon optical

phenomena concerned with these structures.

For example, optical absorption studies of thorium

oxide have been made, and show a bell-shaped absorption

curve at 4000 ~. followed by a complete cut-off at 3700 X.
For wave lengths longer than that corresponding to the

maximum of the absorption bell, a monotomic decrease of

absorption takes placeo There are reasons for believing

that at low temperatures the width of the bell will

decrease, and that further structure will appear which

will be of interest regarding conduction theory.

A-22



The aforesaid narrowing of an absorption maximum

at low temperatures is well known in the case of F

centers in alkali halides, and has been used by Seitz

as evidence that the F band in KBr is due to one kind

of lattice effect only. Moreover, from the width and

height of the band, the number of absorption centers

caD be computed.

As the band narrows, the maximum shifts to shorter

wave lengths. The theoretical implications of this

phenomenon have not yet been worked out.

A shift to shorter wave lengths is found also for

the fundamental absorption band, as well as for absorp­

tion due to color centers. This shift is presumably to

be associated with thermal perturbation of the levels

of the valance electrons.

In general, it caD be said that, when phenomena

involving very shallow traps are involved, low tempera­

tures are required for the phenomena to appear. At

higher temperatures the electrons do not remain in the

traps for an appreciable time. These characteristics

are, of course, in harmony with those already discussed

in connection with phosphors o
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In the case of oxygen-rich thorium oxide, a reddening

is produced by irradiation witb light of 4000 R. This

color is stable at 300~ and bleaches rapidly at 500°.

It is possible that, at low temperatures, additional

forms of radiation coloring will appear, such coloring

being thermally destroyed at room temperature.

Vo Researches seeking to discover a relationship between

electrodynamics and gravitation.

It is our understanding that The Townsend Brown

Foundation is greatly interested in such a project as

would be defined by the above heading. It is to be

remarked that the problem of relating gravitation to

electrodynamics and the quantum theory is one which has

taxed the ingenuity of some of the best mathematical

brains for the last 30 years. As yet ,DO very complete

satisfactory resolution of the matter has been found.

However, we are not completely in the dark with regard

to ito

Thus, the so-called ured-shift" produced by

gravitation, and even the deviation of light by stars,

are phenomena which are concerned with the relationship

between gravitation and electrodynamics. The magnitudes

of these phenomena, however, are so small that even the

red shift, for example, which is measured in a gravitational
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field some 50 times that of the earth at its surface,

or in a gravitational potential some 2500 times that

of the earth at its surface, is a quantity so small as

to tax the ingenuity of our most refined experimentalists.

No one can deny the possibility that there may arise

a Newton who so revolutionizes all of our previous thoughts

on gravity, electrodynamics and quantum theory as to render

the story of the interrelation of these fields one of

consistency and satisfaction. No one can deny that that

interrelationship would have very profound significance.

Even if it does, however, it would seem likely that

smallness of magnitude of the interrelationships, as

pertaining to any terrestrial experiments, would continue

to exist and that any practical bearing which the inter­

relationships might have upon us would lie in their

effects in some large-scale cosmological situation which

they control and which, in turn, control our origin and

existence.

We believe that there is much yet to be done in the

correlation of our understanding of these matters and we

believe that the work is worthy of effort. We are in­

clined to think, however, that it is rather of the long­

range type.
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For the foregoing reasons, we believe that some'thing

may be achieved by what Mr. Townsend Brown has called

the "library project" which, as its first step, attempts

to ~ite a report summarizing the status of the whole

problem, and suggesting avenue for its extension. It

would seem natural to suggest that the Foundation

should sponsor two types of investigation, one of the

experimental character on other matters, and along the

lines of the examples already quoted, and the other of

the long-range theoretical type, looking towards an

elucidation of some of the fundamental problems invo~ved,

as aforesaid.

CONCLUSION:

The Franklin Institute Laboratories for Research

and Development welcome this opportunity for closer

cooperation with Mro Brown and The Townsend Brown

Foundation~ In case the Foundation desires to support

a repetition of the Tronton-Noble experiment, this

work could proceed at once, and occupy the time necessary

to acquire a cryostat and' set the equipment in operation.

Work on the two basic experiments outlined above would

then proceed at our expense, with due credit to the

Foundation for making this important work possible.
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