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Effect of Axicon Apex Curvature on Resonator Behavior in Thin Disk
Lasers

Reza Aghbolaghi, Habib Sahebghoran Chreh Jaloo

R.aghbolaghi@gmail.com, h.sahebghoran@ymail.com

Abstract- In this article the effect of the axicon apex curvature on the transvers profile of the dominant mode has
been studied in the axicon based thin disk laser configuration. To extracting of the dominant mode, the scalar Fox-Li
method has been used along with numerically solving the Huygens Fresnel diffraction integral. The results show that
the hyperboloid parameter and the angle of the curved apex axicon just has effects on the dominant mode of the
resonator and the thickness of axicon has not effect on its profile.

Keywords: Thin disk lasers, Axicon based resonators, Apex curvatures of the axicon

f4
Qb o s B WWW.OPSTIT Colis jo a5 coul jlael l)ls 5ya0,0 alioe oyl


mailto:h.sahebghoran@ymail.com
mailto:R.aghbolaghi@gmail.com
mailto:h.sahebghoran@ymail.com
mailto:R.aghbolaghi@gmail.com
https://www.opsi.ir/article-1-1975-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

VO Olrl s (oo3)ls3 oBLas (ol pl Shgod (55518 5 (owiin (S rre3jlye 5 lnl Sgied 5 ST (ST (et 5 S
VAR g VP

PAOMM L 5 ol Sews 5 (55eST (5250 glads
T35 Gily sl 5 Grsbae aly el ond
7=26,/(n=1) 5 (N=1)ay &9 oo & 35S
905 9N HSenST (pde CunSh g b g oo iy pa5
Ailoads 2,8 a0 10 VAL ply by a4 g esS s

Thin Disk Output Coupler

%
P P2
.\
Axicon
—o'eg »
L,
Sl oS ol b oSSt il 5ibiss) oS ) S

.\.\.QJGA
Sluwlxo 9 (6595

Caz by, eimly 5l So Sl (- eS8,
<,y )b SO HLasl ogon (eSS Cuty )0 a2 o (samho
oS el Ojyg0 cnl 4 yeilss, JBIs 0 Ayl clS
63, 33T slad jee @b ol o 4y ()55aST e 2 o
SR ($T9 a] gaw 4 a5,L g ool Jleel a5
2305 &l oo 4y (25 ganl Q3L b Jleel 5l o
Sy oo G5eS| gol> mhaw 4 AL ‘o\)’T slas
4 055 e ol oy Jloel b 4yl ol
Jol o oL Ll cys Sy B0 (Ao
J> o3 Ojgo 4 miSoge 8 bl JISN 63,5,
aul jgs &b s )"-*f)-*-’l-’ ol o Ly
w5 [7] bl Gol, b 55T yone &b 5 [F] 9,5

g go iy ) D ye

aO

FRRV-P)

8 col wals o slo il ales 5l 3L S )
D (Byre 03 b VARY Jloyo L sl sl
oo ST Gog o8 baysd (nl atez o Sy
Sed oS Cwlbrs o 4y Lo Lol )5 51 ol ob)S
2 09> CedsS 9 Vb ol b aleas b adgs abl o
loas )b 5l slaws [l oo by cnl blye Koo
5 Oeyss by VAV Jlo o e U 4y (L85 508
kil azyy glaShy 5l & wd By (il
il e ezl Jl o Wil (poe Jlsy (63l s
slagig; [Y]wiss o hrogs Juw i L eyl ol
S als sgzy AL gy cnl Wy ln eee
Irlasl oo ogysee cwae 51 ooliial losT o dglacie
brgi Cands by e g S AgS Jun sloaSy L o)
Ll » Sanass g opl [flas sleray ¥ U5,
S (S slayid an S lp (oge (owae
oo gyhe dlie (pl (Baing bawg [ odsl sl
3 ,5bs3, 5zl o lelssl Ll b oyeSensT [al el
35635 s Sy ol sl ol 53 Cansl 088 (on 7]
5 s el 00 0725 855 ol b 95nST a0l
il ool j9e 553lg5, JSIS 10 Zae il e 5 jsue
So o256 blon cpFami g Con e 0 el
S P XV PO PO ST S

lodds jound g ) 9SS

O T aly g 595lg),y (gudu Ky

N IS 5SS ol o dy (golgiiy 5ils3, g0 S
5 S50 S (sanS| pwie (ol Cad an Jolis
S5 S layid ool (g slecas
ol )o gl oo olainl Jd s ol 4 YDIYAG
O Swd e, Jlanl «Suss o5 Cwles cde 4y oy 5d
Sed D pdy o0 plxl CEES O jg0 4 0uisS S
SR Jsb sl 0 e 55T (55, 2 S0
a1 ol )0 g Conl dclxe JB 8,/26, calal, 5IL SlolS

Qb o s B WWW.OPSTIT Colis jo a5 coul jlael l)ls 5ya0,0 alioe oyl


https://www.opsi.ir/article-1-1975-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

Olpl SE9558 (69l 5 (owite (3l ST (rem33lys 5 (lnl St 5 Sel (WIS (et 5 S
VYWAA crage V81D il el oanslss oSl

(b)

-

(;v0=0.5tJ

a=30nm

|U]| at the Thin Disk plane
o e o
£ [=2] (o]

o
o

0 0.1 15 3 4 5

py (mm)
oy aS aas o LS 5eiles, L ae (oo e LBy Y S
el 00 o) sS:>95 k_,;l...'> ..\.Jy)...:hb ,Lobl,:

(a)
1 T :
ao=o_5° —a=0.5um
gogf & a=10um
%_ === a=50pm
2.0.6
2
S
o
20.4
=
-
©
So.2rp
[E1 4
i/ A
0 o . ? ]
0 0.5 1 1.5 2 2.5
p, (mm)
b
1 (b)
o, =0.5° —a=0.5um
o o _
5 oglt i v 2 a=10um
= === a=50um
K
(]
0 0.6
£
£
5 0.4
£
®
io.z o
€ o EA L AT NIRRT
0 \J“'V "’ \"r ¥ "(’J. v \./-\I"‘:‘
0 0.5 1 1.5 2 2.5
py (mm)

o dS 25 oo LES 1) 53lg5, e e poye hlogy Y S

el 00l sy A gy ol el )l Sl s
adl 555 55le), 5o e e glads jubr p S)b
ol g oyl ly Jd lame mhaw i Gidg (oUls e
Lo JSo &y az g5 b 09l g0 (5,5 (le (o yiden el
“shee VIO gl U aSy b oy by a5 Conl pgles

T

axicon

=exp< 2ik| (n-1) [a° + +d
(p)=exp42ik| (n-1) |a* A

Toupucouer (£2) =€xp(~ik 7 [R) M)
sl o) agly T Qsudgple sl a ol s o8
R ol oo zge das K g S e d o985
Col 0sds (2 8) wdlso (zgy5 anl Gl glads KLy
ke Prg Py wimred (Sonl S (25 san] &S
el 5 055ST G5y o 5 099 P OB
St (79>

G Al g Sy

6 ISl iy aloles o b g (- oS5 ke 5 olictl |
P @ adgymle el goae lade aSlSe (b5
8 o sy e 2 Wiy ] S
Cowl oy (govio 4 axgi b Conl 00l puo, ¥ USS o
e se IS8 (G95nST oy om0l o oS
S o el Jlowsl Jo & S35 (29,5 59 553bs3,
SE (9> 08 lp alSe polie (35 a5 o L
9 o0 598 Jlowsl Jau JS& 51T S8 e Lle e g
oo > a Gl 25 L polie ln oS5 sk

D90 Om 3l e s (S

O

a
1 (a)
ao=0.5°
g =30nm -
& 0.8 a=30nm
o
5
0 0.6
5
o
[+*]
£04
£
®
502
0
0 0.5 1 1.5 2 2.5
Py (mm)
Hyperboloid

Al o yiwd BB WWW.OPSLIT ol jo a5 sl jliel glyls 550, allie o


https://www.opsi.ir/article-1-1975-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

Olpl Sgigd (659L3 5 (switer (WIS e d3lsd 5 Ol nl S350 5 Syl (ST et 9 Cen
VYA Crage 15D el eyt g o olKtils

oIl b aS b asie eSenST )0 0 u*’i) Sz b
139 4555 o Al 5l a5 sl
Ao JL3; sl a5 Sl (6518, S (nl g 09b o0
g o oaalie S5 L5 assmle slayiolly 5o
ade Ole gl sy Sddsimle Sl nl 2 egdle
O Gl b g 8,0 55T siligs, QL v glas 3 )b
S Sl owyp b izren Wliee 28U (295 Ol
Al ez TO)S (ply dygly td w9305, e
GhiS Job @b 5l sy, Gl we (g5, lids (plaS
g oo S slodal> olowy iuliél el 0 108 oo 50

a2 wo

[1] A. Giesen, G. Hollemann and 1. Johannsen,
"Diode-pumped Nd:YAG thin disc laser,”
Lasers&Electro-Optics, 1999.

[2] J. Durnin,“Exact solutions for nondiffracting
beams. I. The scalar theory,” J. Opt. Soc. Am. A
4, 651-654, 1987.

[3] G. Scott and N. McArdle, ‘‘Efficient generation
of nearly diffraction-free beams using an axicon,”’
Opt. Eng. 3. 2640-2643 .1992.

[4] J.R.Salazar, G. H. C. New, and S. C.
Cerda,““Bessel-Gauss beam optical resonator,”
Opt. Commun.190.117122, 2011

[5] R. Aghbolaghi, S. Batebi, and J. Sabaghzadeh,
"Thin-disk laser with Bessel-like output beam:
theory and simulations,”Appl. Opt. 52. 683-689,
2013.

[6] Radll. Herndndez-Aranda, Sabino Chavez-Cerda,
and Julio C. Gutiérrez-Vega, "Theory of the
unstable Bessel resonator," J. Opt. Soc. Am. A 2.
1909-1917 .2005.

[7] O. Brzobohaty, T. Cizmar, P. Zemnaek, “High
quality quasi bessel beam generated by round tip
axicon”, Opt.Express, V. 16, No, 17, 12688-
12700, 2008.

oy

=0 Lo Lo T 5l am 9 3,0 3925 S50 S (552
Soedl plo aicion oly glpeul Sl a5l cpl o9l
Fably e b b e o JolS (g (92 Eanl
ol 5 95bise (s JUsb Laome glad i 5 s ol
S8 el (5SS ol 5o Ll 0525 a5 a0 (L3S
FUSS 5o Grizren YD UKL 098 o0 (29,5 Ol o0
o) Tdagly Sloedd cons 2 9ilig)) e we Ll
wgly pl i b aS wes o ol by govie Ll ool
Wlgs oo (nl g 99 o0 S8 5 s Heilg)) e we
Sl T SRl b 5ils)) ass Job Srals 5l ool
sably, T oasly 5 )9ls), wais Jsb o 09z
Cowl zoly F@) UKo j0 a5 jghailen .0 l0 0529 cwsSan
OBl 5 Je 54 slaail Slasd Tagly 2al8l L
wlen 8,5 (wl) oSSt wadoe (lid (nl g wbos

SIS oo Joe [F] 55 ol 95
a
. (a)
3 2=0.5um —7=0.1°
A
3 - = 7=0.3°
0.8}
g ‘I ........ =0.7°
© i
=3 i
S 0.6
o H
5
o
-] :
Eoasy
® Hs
s

b
1 (b)
a=0.5x10"°m —=0.1°
= =7=0.3°
© 0.8
e ceoeee =y 70
& ] 7=0.7
c g
= ]
206}
c 1
E 1 ~ \A \'\
= . -
] -
©04 B 07 .
£ dn S -
% >
A ) -
=) o ~
=0.2 3 \
§ \
i e,
b e e ~ o
0 S
0 0.1 2 3 4 5
£y (mm)

o a5 a8 o0 lid ]y Heiliss, Ll s oo e Jilhg  oF S
el 00 ey 0,5 ly syl Ol s

Al o s B WWW.OPSTIT Colis jo a5 coul jlael )y 5ye0,0 dlio oyl


https://www.opsi.ir/article-1-1975-en.html
http://www.tcpdf.org

