YA Sle o) o)leds AN > (slain Q}:éﬁ‘ajl.cdleu

Journal of Nuclear Science and Technology
Vol. 91, No 1, 2020

035 w0 ST (65 0,51 50 (Saoliyo Hlaly NATYAG (sla Sy s b asopllis (11381195

& yond @L.»Lw (g0 ‘*.a..\.ﬁ.n [E-JRVE “;U) 3ql

Olnl= Olis AFVOONTYA : sy Bgoio 3]l o3l (5551 Glojls cglains (1528 5 pole olingly  cogiilsS slaisyslid 5 Sigish (goaSimgsy

gy sallio
ANEND allie iy g b AVIAYA sallie 3l oo

onS
3oy il 4 Sl Gl pac 5 (29,5 4ok oS Lais LNAIYAG 5 olg asepllss (2l g5d50 4 (iogsy ool o
0 oS o olprin llie 5 cline Fuass K GLAD I3l 5 atilasis oS olg Joe 5l oolizasd b il o ol o
30 g 005 0,85 0 (plyp ooles BBlax) o 5YL Lol e pae 5l g )l cou lien b anglis o ccal Sl (Selus &jse
@ gl iz lo S 1 QlBlolE e s Gl Casgamme Judo 4 dalsl jo ojls Sl il 4 Cslis Sl e
S0 3 ol de e (ial8l alavly 4 e S5 LGNS 0 o9l sla S wass T sl eud solitul L ik S e
Wi n gl ol gl ol 4185 513 00l 500 (slalae 55 (55 TS o Bk 5l gmyp 0l @S CES JE (s 5 09
Srdo i mebi 4 Comsla Slml 5 (295 655 SekeS S Gl g eodye de S5 NAIYAG sl i s 0 Y sl

b

Sl sl 655 slo Faais (ol g (oo se s iluaeSs o lguunds

Systematic power scaling of dynamically stable Nd:YAG resonators in
single-transverse-mode laser operation

D. Razzaghi, M.R.Moghaddam*, M. Sasani Ghamsari
Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14155-1339, Tehran-Iran

Abstract

The present research deals with the investigation of systematic power scaling of Nd:YAG laser systems
by preserving the beam quality and misalignment sensitivity. Firstly, by using the distributed refractive
power model and the GLAD software, a single dynamically stabilized rod was proposed. The proposed
resonator, in comparison with its flat symmetric counterpart, showed a higher fundamental mode volume
(at least twelve times) and exhibited the same amount of misalignment sensitivity. Then, due to the
limitation of increasing the pumping power in the process of power scaling, the periodic multi-rod
resonators, were used based on a basic dynamic stable resonator. Effectiveness of periodic resonators in
fundamental mode power scaling have been investigated because of increment of the fundamental mode
volume. The results of the investigation have been validated via a two-rod periodic laser resonator. The
results can be useful for power scaling of single transverse mode Nd:YAG lasers, without degrading the
beam quality and generating more misalignment sensitivity.

Keywords: Single transverse-mode operation, Power scaling, Dynamically stable laser resonators
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