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TRANSFORM-LIMITED-BANDWIDTH INJECTION LOCKING OF AN XeF LASER

Irving J. Bigio and Michael Slatkine
Los Alanms National Laboratory

Los Alamos, NM87545

ABSTRACT

A pulsed },r-ion laser, OperdtinCJ on the 3511 A line of the
doubly ionized species, has been used to injection luck an unstable
resonator XeF laser. A single longitudinal mode of the Ar-ion laser
was selected with J Fabry-P&ot dtalon, an~ the resulting XeF band-
width was measured to be ~ 50 MHz which is the Fourier-transform
limit corresponding to tlm XeF laser pulse dur~tion of% 20 ns.
Since the XeF B+ X emission originates from I;,U1-ethan one upper
vibrational level, for this pulse (iui-~tion it was d~t?rmincd that
~ 60% of the total output was avail~ble to he locked to the
reference oscillator line. The 2 MW output beam was also found to
b~ near (C 1.5 x) diffraction limited.

INTRODUCTION
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the spectral hanl~wirfthnnd”hcarn divorqrncu nf hiqh-qdin excimer
lasers is by thr combined implcm[?ntdt’iorlof ,lnllnstd~lr rcsorldtor
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this paper we review the simple technique employ~d for
ng transform- ‘imited bandwidth in an XeF laser.

The cxperirnental

EXPERIMEiiTAL PROCEDURE

setup used for in.j[,ctionlockina the XPF laser
is schwnatic~lly rlcpictccl”inFig. 1. As a t-efcrrncc oscill~tur we
used a smdll pulsed Ar 111-ion laser followed by a Fabrv-Perot
Etalon, which passed a single longitudinal mode of tile l~ser. The
Ar-ion laser is inexpensiv~ and simple to consti’llct,and its design
closely follows that of Ref. 11. It emits a polarized 1O-I4,
0.5 -~ls-duratinn pulse whose divergence is n~?,lrthe diffraction
limit. Because of the selectively refl~ctive apticz, most (1~80%)
of the output energy was at the 3511-A trt~nsit.ir)nnf thr!(tollt~ly
ionized Argon aton,. It was composed of suver~l lonqtit~idin~l motles
within the inhomoqcmcou; Doppler linewirlth (% 1 Gllz).

Ar Ion Laser , 3511Ao

——— ..

Fabry Perot

Xe F unstable
resonator
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The single longitudinal mode t~ansrnittedby the dtalon (~ 2 W)
had a bandwidth of< 50 14Hz. Atrout 5~J% (1 H)of the Ar-ion beam
was injected through a l-rmrhole in thC rear mirror of the positive-
branch confocal unstable-resonator cavity of an XeF laser. The
unstable resonator is ~ 100-cm long (variable * 5 cm), and the
magnification is 3. The discharge dimensions are 2 cm x 2 cm x
60 cm, and the device is similar to the one in i?ef.9. The free-
i :nning XeF laser’s total output energy was % 40 M;, and the beam
WIS unpolarized. The timing of th~ XeF (25-ns pulse duration) and
ttl:?Ar-ion laser are easily adjusted for injection locking since the
Ar-ion laser-pulse duration is as long as 0.5 ;:s. The sinqle-pass
gain of the XeF amplifier at 3511 A was measured to be? 10.

RESULTS



Fig. 7
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