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A. EXPERIMENTS ON ROOM-TEMPERATURE TEA CO LASER

Experiments have been performed on a sealed-off, room-temperature TEA CO laser,
with the objective of studying the excitation process in the laser. One startling discovery
is that this laser is superradiant.

The discharge length was 76 cm, with 151 1-kQ resistors, one in series with each
pin. A single rod running the length of the tube forms the cathode. The cavity length
was 1.4 m, the reflectivity of the curved output mirror was 98%, the radius of the curved
mirror was 3 m, and the flat mirror was perfectly reflecting.

Maximum output power was obtained with a mixture of 144 Torr He, 2.2 Torr Xe,
and 4.1 Torr CO. Most measurements were performed with this mixture. The addition
of xenon was essential to obtain laser operation. It was found that operation without
xenon did not produce lasing action, and in fact produced an irreversible change in the
gas mixture; later addition of xenon did not lead to lasing.

A typical output pulse and the accompanying current pulse are shown in Fig, IV-1.
The peak power was 100 W. Note that the laser pulse occurred unusually early within
the current pulse, and that lasing ceased before the current pulse had reached maximum.
When the stationary flat mirror was replaced by a rotating flat mirror, in order to check
whether the occurrence of the lasing pulse could be shifted by delayed Q-switching, it
was found that no such influence was possible.

The lasing pulse was passed through a quarter-meter spectrometer to determine the
wavelength of operation. The resolution of the spectrometer did not permit us to pin-

point the frequencies to better than the following CO lines:

Wavelength () Line
5.067652 P()— (10)
5. 066051 P, (22)
5. 064895 P, (16)
5. 064805 P,.{,_ (3)
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