H17% 5 rhEDGE: (Hrsesg) Vol. 17 No. 5
2024 4E 9 H Chinese Optics Sept. 2024

XEHRS 2097-1842(2024)05-1068-07

M2 AETEAE DF HOE X RBREHA R

OB, AEEEERLEATLE W 3
(1. FMFEAFE EERAFER, 48 HF 1360005
2. HERF IR K F N FAE B G WA K BT, F 48 K& 130033)

T OGRS A OGRS Nk RE Y B B bR 2 —, 1T ) S G XN 5, A SO R T AR SE Rk ik
AL (DF) Ot AR A R s BT A B R I 2 T R BT o T T 3 AR ORI 4y B AR AR s, I T
oy T B L) B ) PO S A P A R s S e, TR o ) SRS A N BRI K HIGETE . DL 86.5% Mg
FE SCHOCIEBE RN, 3 B R FIEM B H R, w20 X i se B AE R B . WP R B0 AR 41
b SRS R AR R R R R ) SRS R 6%, (R R UM R ] SRR 9%; KSR ) S PS5 M AT AR
AT RE R IR, (BRI PR e P B R T T WO & . 76 M=2.25 (W i S N I SCHERR IR S5 T R TR
Fri T p=1.83. KA 6)56:=0.63 mrad PG . iR T BIBOGERIK P RERL Y 2.34 T, BOGIKTEY 88.2 ns, 1A
IIZEF] 26.5 MW,

X # WA:DFMRE; AEX; B AERECLRAS

HFE 52 S:TN248.5 XHE RS A doi: 10.37188/C0.2023-0210

Study on beam quality of DF laser with inner cavity unstable resonator
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Abstract: Laser beam quality is one of the key indicators to measure the application performance of laser. To
meet the application requirements of long-distance optoelectronic countermeasures, we cany out the research
on the design of unstable resonators and beam quality improvement techniques for non-chain pulsed deuteri-
um fluoride (DF) lasers. Three sets of positive branch virtual confocal unstable resonators with different mag-
nifications are designed. An inner cavity unstable resonator with two support structures of convex mirror,
transverse support and longitudinal support, are constructed. The transverse support structure is equipped

with a circulating water-cooling channel. Using 86.5% surrounding energy to define laser beam diameter, the
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laser beam quality is evaluated with beam quality factor f, and the energy and beam divergence for two sup-
port types of convex mirrors are compared. It can be found that, under the same conditions, the laser energy
of unstable resonators with longitudinal support is 6% higher than that of the transverse support structure, but
the far-field divergence angle is 9% larger than that of the transverse support structure. Although the water-
cooled transverse support structure has energy shielding, its good thermal stability significantly improves the
quality of the laser beam. Laser beam with a beam quality factor f of 1.83 and a divergence angle 6 g4s5 of
0.63 mrad is obtained under the transverse support unstable resonator of M=2.25. Under this condition, the

laser single pulse energy is 2.34 J, the laser pulse width is 88.2 ns, and the peak power reaches 26.5 MW.

Key words: DF laser; inner cavity; positive branch confocal unstable resonator; beam quality
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Fig.3 Schematic diagram of convex mirror installation structure. (a) Longitudinal support structure; (b) transverse support
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