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E 2. Physical parameters of Nd:YAG used for numerical

investigations[ i
Parameter Value
Refractive index ng 1.82
0.14

Thermal conductivity K [Wem K ']

Thermal expansion coefficient & K] 75% 107

Temperature coefficient of refractive index dn/dt [K_l] 73 % 10°°

Photoelastic coefficient for radial polarization C, 0.017
-0.0025

Photoelastic coefficient for tangential polarization Cy
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213 1. Numerically investigated a one laser rod scheme: (a) a laser
rod is placed between two polarizers which are orthogonal;
(b) calculated depolarization losses using Jones matrix
formulation and the numerical model proposed in this

paper.

o] §x ALl — vk - 284 239

WA 28 Na)eh 3ol AEFE Holx jlo] HolX 557
9l e FAskes Aol et £ FHS AREE

3 2 =Rl Agke WHo e S ALe sasidt
o= &0 e AN Ashe 29 1ot ek ol 7
of et F2 VY PHe Avux ARAEA peld

o o i & mim
o gk

m
wl
tilo

AY dlojA Bl &4 §E g thed} 2o

tkin gl ikLn (r)

+singe sinfcosBe ° —e ) (13)

“ikLngir eyu.nr(n ikLn g(r) -ikLn, (r)

sin Bcos B(e ) cos’fe ° + sin’ Qe

" ~ikLnyir)
cos” Be
B =

71N ke YA BlolAIe) AF FAMe) ek Aot m

e x % Weroz MR W Lo) YNEAS A%, Bgol
d=slol y % wgon wRE 28 W AR LS oL
3 2o,

E02 /‘ ‘\ Eoz
(a) %‘oo . ' goo
AN

04 0.2 Q0 02 04 D4 0.2 0.0 02 04

X-position fem) X-position lcm]

04 0.4
0.2

oo} |

(b)

Y-pesition {cm]
Y-position [cm}

0.2

o N
Ny

04 ]

-0.4 02 0o 02 04 04 -0.2 0.0 02 04

X-position [em] X-position fem]

04 04

0.2

§ oo

(c)

Y-position [cm]

0.2

My N
%N
W

-0.4 04

04 02 00 02 04 04 02 00 0z 04
X-positron [cm] X-position fem]

0.4 o4l T

(d)

\

Y-position fem]
Y-position [cm]
°
°

&
N

04 02 00 02 04 04 02 00 02 04
X-position {em) X-position (em)

29 2. Spatial intensity profiles of depolarized beams for the laser
scheme of Fig. 1(a) with the temperature differences
AT = 10 °C for (a), 20 °C for (b), 30 °C for (c) and 40 °C for
(d). The left and right column show the spatial intensity
profiles calculated using Jones matrix formulation and the
numerical model proposed in this paper, respectively. The
dotted circles in the right column indicate the initial beam
size.
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23 3. Numerically investigated a two laser rod scheme: (a) a 90°
polarization rotator is placed between two identical rods (d
= 20.7 cm); (b) calculated depolarization losses using Jones
matrix formulation and the numerical model proposed in

this paper.
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23 4. Numerically investigated laser schemes: (a) two identical
rods separated by a distance of 20.7 cm (d = 20.7 cm); (b) a
90° polarization rotator is placed between the rods (d = 20.7
cm); (c) a thin lens with 20 ¢m focal length and a 90°
polarization rotator are placed between the rods (f = 20 cm,
d = 20.7 cm); (d) two thin lenses with 20 cm focal length
and a 90° polarization rotator are placed between the rods
(f=20cm, d; =40 cm, d> = 15.9 cm).
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1Y 5. Calculated depolarization losses for the laser schemes in
Fig. 4.
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1% 6. Spatial intensity profiles of depolarized beams for the laser
schemes of Fig. 4 with the temperature differences AT =5
°C, 10°C and 15°C.
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Numerical analysis for depolarization loss of laser beam induced by
thermal birefringence considering thermal lensing at Nd:YAG rod
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Taking into consideration the thermal lensing effects of laser rods, depolarization losses of laser beams induced by the thermal
birefringence were calculated. The numerical model proposed for the calculation, which is based on the paraxial ray optics
formulation and provides explicit expressions of optical path lengths for various optical elements, was described in detail.
Calculated results were compared with those of Jones matrix formulation and experiments. The calculated results are in good

agreement with experimental results.



