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Simulation of Output Beam Profile of a Nd:YAG Laser with Gaussian
Mirror

Naeimeh Sharifi*, Mohsen Hatami?, Mahmoud Borhani* and Gholamreza Honarasa®
! Atomic and Molecular Group, Faculty of Physics, Yazd University, Yazd
2 Physics Group, Faculty of Science, Shiraz University of Technology, Shiraz

Abstract- In this paper, The output beam of a Nd:YAG laser resonator with a Gaussian mirror as an output coupler is
simulated using ABCD matrix method and Collins diffraction integral. For this purpose, the beams propagation inside
resonators for different round-trips is studied and by considering suitable transmission function for output coupler, the
transverse profile of output beam is obtained. The results show that, the output beam profile depends on the resonator
parameters and is stable after several round-trip.

Keywords: Beam profile, Gaussian mirror, Nd:YAG laser

AYO

il o yiws BB WWWLOPSLLIE ol jo a5 ol jlael gl)ls (5,50 50 allie oy


Honarasa
Text Box
این مقاله در صورتی دارای اعتبار است که در سایت www.opsi.ir  قابل دسترسی باشد.
 


‘) JLO.».:‘ U“’)"L“ )aaLC Y1 9 X1 Ao BN |) u‘M
Yo 9 Xo dmio 0 1) o ol o qeedbaiils
SUs 90 4k el oo lrinl 5o 0 5lcmsa,
AL e 5o JlS CiS g ) S j0 a5 S
L Jgl ambo oS g0 0o o2 50 1) 05 e 18
Sygods |y adgl lae 5 (e anl SIS cwe

(O IS8 o5 o0 5 50 (gslS

Rl RJ

oz 4l Ry as Jld lamo (90 5 a9 b Sagais o) S5

5 <8, 5l patie ot Glil 4 (e e a Az L
ab el cub Faads g0 4l KB Sy
N 5l an S0005 (55,8 Glawe 53551 Cews @ sl [V]
JolS ceiS g 28y S Guple Glg oo ciS g 28,
JSo 0,9l caws @ gl ails jo il N Gles @ ]
SRS (59,0 Ak Glee @i Wb e aSOL
S T al oy (95 a SISO

o5

Eout = Eot ™)
‘gwglf MT -y

ik i 00S ObGL sl anl ggi 5l wglS Al
o @i Sype 4 (Sanbil wglS glaanl o

S oo LS 0 g oo anl awg o ObsL S el

R(r) = Ro exp[-2(--)’] (¥

m

et g oSl AVAY oo Ve LA

doddio —)

oS b slay i el o Sl sla Faass b
calis boobe ool o D )l ot Sl Lt
Sk @ plFer Swais (598 6o e 5l &8s
S 48 il ) bl oo ogllan ansaS b gy>
S aliee Glas IS o i) 5l g 4L e
Wb ileand g Gt el IS S6 L
5 G SNais [0 Sexge polic elul 29,

RCOW B NSYESSI IOV

L pbeanl plyieds owsls glaan] 51 ool 1,5
@ ode) Slr Goxd sl Swass s e UL
IY] cal a8 13 g 390 Slw YU slagles
e )l aloz 5l qwslS sloan] 5l (29,5 el
P A A S S S L (Sl
GBSyl (Sisle sleaises 5l 58S (50 nga
9> Ry slr 098 b IFSY] wls 0,8 (59
5 sl > anl b coiess Saans S
Lol ol oass @il Ldow Olgs o Jlad Lases o900
al b S wmais ggip slp Oy ) Slsx ul U
b alie ol 5o 0,5 dilise Sil yolic 5 wsls
3l Al JISl 5 ABCD (g ile (b, 51 ool
anl b oolssds Saais o g0, 4L ladl
L Saaid 5l ozg5 ao,b g 00,8 Julod 1) (owgls

oS (0 (il

Pals jl 29y &L kg y -Y
S e Lazl 58 sl 1S5 5l eslisal U
ol o ABCD JEl e il b _Ss) iloles 55 jo 1,

TFlew! 5 &g 55 ol L5010 glewsay

—i .
Ea(x2,y2) = Eexp[lkL]

X J‘i[ Eq(Xq, Y1) exp[—i %(Axl2 + Dx% - M

2x1%y + Ayf + Dy5 — 2y1y,)]dxydy;

3l ony (oblisng i8Il zge Glas aslo By ol )0 a5
Sl Job L 5 e Job A (Sl albobs 5l y0e

S Sy, i Piplt aites (Sl alole Jlal



|E

Olnl SS398 (559L8 g (swdkige il JiST i ol pods 4y 4yl ] Seigigd 9 Syl il a8 petacs

2 2 2 2
E(x,y) = Eg expl-"——+ik— ]
2 1
2t
x[L- Ry exp(-2* —)]2

2

Wo

sbzl gl R pwglf ao b aals Eg ] jo oS

2 25k o yoRy «589)5 (wilS AL g ap>
W

Sud axmils el wslS aSH L aneS asU ol
Cawd a4 VS aslie DalST IS 0l oy (V) los
L bSOy giloand wad o olis cpl g s
S el Jb o ol oyl LS lggan (V) alay,
§ SSE-CSS Faail Gl i el (byme abal,
1)) gy a5 I o ansl oolil BB Jlab oole 90
P Sl g G NS g9 o lp e ol o ead

el solil L5 Slensz

f/\\ 2\
\ / («h
."'III{ \ \'\
/ \
2 F ,"'l \ / \
out | / W/ \
ER / )
/ \
.'r.ll \\
/ AN
1 ) / '\\
/ AN
b ~—
-0, 0.0 0.
x(mm)

Sb oo jlam aS Cou-Css Saals e ol ad Y IS

20l ol S (9) 5 s 90 JSO () wiS g 2

o0 oy 53] 055 s | By [P s S 5o 5

el

AYY

Ol 2 &5 Ry 3550 QL5 capo 1385 ,0 alold
g banTwy, bl ol jo a5 conl loas] Lo, At

1 . . .
m'e_z (V) adayly 4y a4z g5 b oo g0 095 aiiey ojladl

Wloe Cawd 4 25 Ojgo a4 (29> Al Hee oo

t=TY2 =[1-R(N]Y? )

S ) Do d gwslS an] JESH e le rizren

R [ PR

1 0] 1 o 0 0
2 Ay _[ 2 }i A )
- — -~ 1 —-——— 0
P mwg? p e

Cwl 9 zae Job A ] gl s p ol o as
DBl oo (so9Rge g (b Caond Jald s Slo (p g

=95 Sl gilwans ¥

9o 5l e Ak leand 4 Gl ol
—oss Saans SO el el s e Sagais
21 (b e 90) (owgl (2 anl b ocss
SR b Gheges b e S e S
oS 5o sy |y (Jlad Jazeo L) prie-

o= g ald (gl (g 5lwamds —)-F

S kb iy g d) Sl Jll e yile
sz 4l by Jud lame g0 S-S Saais

Wbl p Oygoa ) IS 4 axgi b wglS

1 0 1 0
TS TR E
cC D 01 R, 0 1 Ry ﬂwé
a4 Ry g Ry doan] oo alols L=)rmm ] o a5
&S ol cde anl 5 g, anl gl gt s
e Jib 4wl Solge plaS e lade
oS anl oo gles W =1/fmm 5 Nd:YAG
VU s cdle gl lp bt ams
Saais Sl e Ol el oals ool ioles

WS (Lo & jp0 4 gl (29,5 anl b cod-css

0] sl ol Cawsd &) 55 Sy



i eSS Saals Sl e Gl oud PSS
iS5 28, Lbes 5lm NA:YAG

S S dzms -0

Slep ly or e asl myy Lol Al o
F5U NG G PRI S
gy 5l eslitl b o wglS (29,5 anl L NA:YAG
byl 4 4z b S 1,85l 3 ABCD s e
SRS Gl gilednd 4l (0205 () p Sads
5 Cudls Sgzge o alal) b LolS ills cou-css
5 <8, w3l e 2y 4L a5l sole lis

DS 2 093 |y (b S eiS

o e e e 6&;%&

&=l o

[1] Magni V., Valentini G., De Silvestri S., Recent
developments in laser resonator design, Optical and
Quantum Electronics 23 (1991) 1105-1134.

[2] LiJ., Chen Y., QinY., Vectorial structural properties of
truncated beam generated by Gaussian mirror resonator
in the near field, Optics & Lasers Tech. 44 (2012)
1574-1582.

[3] Klar T. A, Hell S., Subdiffraction resolution in far-field
fluorescence microscopy, Opt. Lett. 24 (1999) 954.

[4] Zhang D. W., Yuan X.-C., Optical doughnut for optical
tweezers, Opt. Lett. 28 (2003) 740.

[5] Li Y., Propagation and focusing of Gaussian beams
generated by Gaussian mirror resonators, J. Opt. Soc.
Am. A 19 (2002) 1832-1843.

[6] Collins S. A., Lens-system diffraction integral written in
terms of matrix optics, J. Opt. Soc. Am. 60 (1970)
1168.

i el e GlSel lsluden (ooila [V]

abi bl Uloposi 1) Lawsi sl I ies NO:YAG
AYAP ¢ il Sl cieio olS2ils cos )| plis I

[8] Hodgson N. and Weber H., Laser resonators and beam
propagation, Springer, 2003.

[9] Yariv A. and Yeh P., Confinement and stability in
optical resonators employing mirrors with Gaussian
reflectivity tapers, Opt. Commun. 13 (1975) 370-374.

et g oSl AVAY oo Ve LA

- L S ald slp g5lwaned -Y-F

asl (9,5 anl) cov anl Joli diged Sasois S

] 533 O g0
A B] [1 o1 dinf1 dy] L, ©
CD7010101_R721 "
1 0
><|::|. d2}|:l d/n:|{1 dl:| _i_i 1
o t]o 1o 1)7R e

JINGYAG 5 ales olss dy=dp=Y -mm ] s a5

N=VIAYs  Jsb
anl sl et Ry =00 NUIYAG ale oSy o

d=V.-mm  Sauiislaas]
ede anl slodl gles Ri=Veeemm o o5
Gazg Ll gose polie wlas § Ly o Sasas

8,5 S )0 Sz g0 (g28ly 5 Aiged S

J> 5 () ssee o dA) mile pobie jloslial b
ey sl eslatal b g Ldow &yse 4 (V) LS
3o blen S5 lgise  Mathematica
Al glaciS n g 8y (bl G 1) ) Saass
33 Snais S lp sileand @i oyl cusa
F gl JSo 0 wlS (9,5 anl b co NA:YAG
NVSSUPREER S Y PSR NI PRV SPU

Som eSS Saais Gl 2 by UK
Bgd oo ol Fasais (o JelS cliS y g Cdy 00 g0

AYA

o el Saais Sl mep Ol oald Y USs
i8S gy b 3l om Nd:YAG





