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When both the discharge and flow of gas are stopped

the solid deposit was found to glow deep

minutes. The half-life was influeni
- for pure

is_phos:

mai the after-
rectrum oft enecion shows only «,

The x lines are blue-green, while «/

gle lines at 5943-8 A. and 4683 A. respec-
: and x”
and x" are si

tively.

When the afterglow has ceased, the dark solid can be

made to phosphor ata later time by removing the

helium and allowing the ice to warm up. Somewhere

between 10° K. and 16° K.. the « emission is observed.

This consists of five lines between $214 A. and 5240 A.
This is followed shortly by 8 emission (5549 A., 5616 A.
and $657A.). These lines increase in intensity and

rach a maximum near 30°K. The B band emission
(3000 A. to 4700 A.) begins just a few degrees below this,

* thereby adding a blue cast to the glow. They are
enhanced when a small amount of oxygen is present. It
seems to last longer than the green components so that

between 35° K. and 40° K. the glow is predominantly

blue. There appears to be no emission above 40° K.

The Vegard-Kaplan bands (2300 A. to 4450 A.) are
; also seen during warm-up when an excess of argon is

' deposited with the nitrogen, and oxygen is less than

| 001%.

| The a lines are believed to be caused by the forbidden

| 2d—4s transition of atomic nitrogen. The f group
| may be caused by the Is—Id transition of atomic oxygen.

The B band system is not thoroughly understood. It is

| believed to be associated with NO,.

, Some estimated intensities of the various emissions

during warm-up are presented in Table 1V.

Tape IV

Wavelength | Intense

angstroms | feature | System Colour

+ 2946 250 VK Ultra-violet
4306 60 B Violet-blue
4683 10 a Blue

S30 30 :*
5228-5 1000 % Bise-greca ae
5235 750 a ;

) 38 000 ei > 554 1000

5616 750 H Xellow.
5657 650 B
5943-8 150 a Orange

The relative light intensities are for a particularly good
tarm-up. In puré nitrogen the 5228-5A. line is the

kightest during this period. In a very thin deposit,
%& green glow can be seen in daylight. The rate at
thich the material sublimesis very low. A fireball,
onsisting of a small percentage of nitrogen atoms
uivalent to that responsible for the warm-up glow,
sould be several order of magnitude brighter because of

warmed suddenly, feta
ed a flash of blue Tight, whi

burning through the solid.”

fireball might appear but on 3

would contain strong % and co!

green and yellow, and possibly ¢

it Thelightof ¢
contain the strong lines in Table

be infra-red lines which are not
8570 A.). From many description:

over New Mexico, it appears that the
close to the correct shade of

especially the bright 5228-5A. line,
compare the painting by Mrs. La Paz|
where she tried to faithfully reproduce

of a greenfireball with the cover of,

where a photograph of the green ais
shown.?#,27

Milligan and Pimental,?*in carryin;

of diazomethane, CN,H,, noticed that

red glow appeared between 20°K.

persisted until the temperature reached

did not make spectral measurements nor

or unstable species identified. They

clectronically excited state of C,H, may accoun t
luminescence. Nitrogen might also

because of the similarity of temperature

phosphorescence.

The aliphatic ketones, when irradiated at

also been reported to phosphoresce in the blue:

when warmed. Nitrogen ice is the

far, however.

2. ESTIMATED BRIGHTNESS OF PHOSPI
FIREBALLS

Consider a sphere of frozen nitrogen which 6
a small percentage of metastable nit

If n is the number of pairs of frozen

molecules, then the unstable percentage,

P, 1000
teed

and

the massof the unstable matter is given
Equation (2),


