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Thin Disk’s Radius of Curvature Effects on Diffraction Loss in
Axicon- Based Resonators

Reza Aghbolaghi, r.aghbolaghi@gmail.com, Habib Sahebghoran Charehjaloo,
h.sahebghoran@ymail.com, Mostafa Aghazadeh, m24.aghazadeh@gmail.com.

Photonics group, Basic science department, Bonab University, Bonab highway, Bonab

Abstract- In this paper, The amplitude profile at the output coupler mirror and at the active medium, the spot size and
the loss diffraction have been investigated in an axicon-based thin disk resonator by considering some radius of
curvature for the thin disk and the output coupler. The results show the diffraction loss, the spot size and the amplitude
profile can be controlled by selecting of the appropriate radius of curvature for the thin disk and causing improvement
of output beam.

Keywords: thin disk laser, diffraction loss, radius curvature.

AND
AL gy B WWW.OPSLIT ol ;o a8 sl jLiel glyls S0 50 dllie oyl


mailto:h.sahebghoran@ymail.com
mailto:r.aghbolaghi@gmail.com
mailto:h.sahebghoran@ymail.com
http://opsi.ir/article-1-1698-en.html

[ Downloaded from opsi.ir on 2026-02-24 ]

Ol Sgigd (65l8 5 (giges (RS a3l 5 ! Sigigh 5 Sl GRS ety g S
VYAV g V-8 el s o5 o250

A we asd ojlail g il ol g9, L Sso
crlplo s j5ilis, LS, 0550 50 (mel> s Wlgh s
Solsl Ojgar SHE S ST 6iks;, b o
3 S50 STS wlals e Sy 0 098 Sl
ol 03 wliee GIPl (g lg A o g 958 e
x5 08eST abp jls5, pleaus ol allis
=98 aL Al by y  J - eSS ISS
55‘9[5 uw‘).: uL‘LL: wLe(.’ )é 9 w‘ 0du C‘)M‘
slecds ¢ S Sy bl gl Ol posd s

iloals Judow =TI

ool J1KG! g golpsiion ol y (g )y

4 w0 Glis |y eoleiiny H5ls), (goi, S ) S
~Cdr g oSS (SL S ol cod an ol
ol saY S Sws G, el (29 e
J Gosis e g0Y SO g iy mhw o LS
503 oo Jsb 90 2 sl sl w50 (GU3L 02)

Lol 536 S 5l 5 55T 31 USie il (st Sey £ ) U
5 Snd TS G pd (g, ez g yieg S Voo Culies bl

ol a3 10 il O eSenST ol agly sl VA L il 5SS
S S g, 5l elsg) ileand Cux
ooly JLG! 5 jlecsl acsles Cg> ples S oolau!
see @b I5] el sns sslitul fi- wiSiee
g Cal S S b g lecas (ST

g oo iy 5 O ygua

ANF

dodlo

el ol e glaas )b sl glaws YAAY Jlo o
dsb 58 o252 hlgn (2lopl &5 wad (Brae Jon
[ sl o Wil atesp slo Sy 5l S o Lal
Ol 45 005 vgzg il adgs (6l (egiie sloib,
51 esliial 2] suis 5 eie sl 5l ooliul g, 4
oz g 4] sl Selen (3] o LSS 36 slacLoll
Lo gy cnl 5l oo ol o0 5] 2,5 o Ll 55|
b » by, ol plxl ST 2l b g o
GhSen 9 9,1Vl ISy, bawgs )b sl T 9SS
GhSer 5 9okt by Jiee ek lejes
G S ez p o Sy 5 (S pbolS 5l (B
ol Lawsgi )b lsl sl &5 wilioo (Sad slo )3
NESYCES BENVENC g -] IRV SRR L L S0 R 1
Sl @by @l 515 b )i omb Sl o 55
S Sy dex 5l joe Job o0 Vb g (liee conlie
Slee 4 ol 51 0gd oo el 5 cusl YDIYAG o4
ol sy S S slaynd e Jbd e
g5 oxl bl 5 9] sgs oliul YU g b g5
55 Sk boliea YU ol L o (2,5 4 ol o0 5]
P ol adg Gln s Gees 08 o)L
s b (slaasy L [10] 5o Jlie (sl wigd co sleriay
S50 (S H5ls), g, S 0 (ewles 5 (sl
J)L) u_i.m.nb 6‘)4 1) 6..\...1)5...: Q"‘ Lo .Gl o0l s.\.a.!j.i
Jus bse o ol b seg [11] o5 3158
bl SIS o g3 (el i a3 opl o
by M3 55ibys, e v Jby 59, SHE S
BB [13,12] conl s poyp i cpeen Bonusss
S Sed S5 i oliee [14] 0 a5 el 53

LgL.’u‘ J.:‘ @y ] 00 @y M D ot .]aa...:}.:

Bl gy B WWW.OPSLIT coles 10 a5 ol jLiel sl S50 50 dllie oyl


http://opsi.ir/article-1-1698-en.html

[ Downloaded from opsi.ir on 2026-02-24 ]

Ol SE5598 (5,98 5 (cwtigee lAS Greasl 5 () Seigied 5 Sel RS ey 9 e
VYRV ot V1 el s o oSl

51555 bl glads 6l 5 (29,5 sanl @l 150
D10 899 S gl 210

] (&)
Rip=l, R=2L, Ryp=20L, Ryp=o0

2 0.8 Ryo=0
]
[-3
5
206
£ |
£ |
204 5
®
20.2

4 5
py (M) %107
(o)
1 (<)
08 - Rty - Rpp=2L, Rpp=20L, —Ryp=0c
o™ =
= Roc—oo
-
506
2
£
5
o
o
£04
& |
5 |
0.2

1 15
2y (m) x10°

50 Sk S 6l ot bl gt sy aals Ol yss Y JSS

ol ) 73> 4l g 65 () SiU Sl 5, (D

ANY

T axicon (pl) = exp [*i 2k 90;01)

i 2
T oc (p,) =exp [—Ik pz/R OC)
)

T 5 (p,) = exp (fik p:/RTD)

gl Roc 5 S bl gleds Rip Lalg, cpl o
S0y gl By aidlbioe 295 slucdxr anl sl
Loy ol Sl adli e 7 jemme 4 s z3e
Ol 10 &5 0gb o dnle y=1=P, /P Al 5l j9ee

Locwl plpg cwl ol e 5o aS)b olys Py

0 ol 30 48 aSu )l B |y rizen By = 27 Iyrdr

ooy oy g awls JBgp b S
ORS  je b et S8 Gl SIS g0 S
4 P2 g P1 O3S Sl g SiS p —2d, L F
ol 00l pldil <, 0mM U jao 5l gglae B VO -
S sl glads Slpis 35,5 i 3 LY S5 o
7oA ety ganl (35 (B eSS by Sk
S3bSews Slxio 55 50 (owslB- e arels Ll
sl sy 50 dee gloails wlosd ooy (755 s
Qg Mgd oo oaalie p 10> 15MM o3l o g,
il amio 55, (V) Wsdso b Loyis ol |
Rip joeis b S, 55550 o0 ojl] Sl (25,5
Rip =+20L (&89 (pized (V) ol wgmmo yiioy
5 009 paiel (Y) Siss axan (g5, aals Jls 5
oudlive p,o3b slel g lal jo Ko g0 Ry =42l (glp
glads 8,8 o o b il Slal alsl jo gl e
4 4>y Lol gwyp Ry 9Rp iz slalisd]
Roc >0 §Ryp >0 4>l jo il olaly (o yies oV S
‘R <0 gRpp>0 0,8 L F & 0 0l cosliv
e bl glads olp s il Sl o S

il s yesd B WWWLOPSELIF ol ;5 oS el [Liel olls 550 o allie oyl


http://opsi.ir/article-1-1698-en.html

[ Downloaded from opsi.ir on 2026-02-24 ]

(3]

[4]

[5]

(6]

[7]

(8]

[9]

Ol Sgigd (65l8 5 (giges (RS a3l 5 ! Sigigh 5 Sl GRS ety g S
VYAV g V-8 el s o5 o250

J. Turunen, A. Vasara, and A. T. Friberg, “Holographic
generation of diffraction-free beams,” Appl. Opt. 27.
(1988) 3959-3962, 1988.

Vasara,J.Turunen, and A. T. Friberg, “Realization of
general nondiffracting beams with computer-generated

holograms,” J. Opt. Soc. Am. A 6. 1748-1754, 1989.

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

J. Rogel-Salazar, G. H. C. New, and S. Chavez-
Cerda, “Bessel-Gauss beam optical resonator,” Opt.
Commun.190. 117-122, 2001.

A. N. Khilo, E. G. Katranji, and A. A. Ryzhevich,
“Axiconbased Bessel resonator: analytical description
and experiment,” J. Opt. Soc. Am. A 18. (2001) 1986—
1992, 2001.

Giesen and J. Speiser, “Fifteen years of work on thin-
disk lasers: results and scaling laws”, IEEE J. Sel. Top.
Quantum Electron. 13 (3). 598, 2007.

Hagop Injeyan, Gregory Goodno ,“High Power Laser
Handbook,” McGraw-Hill Professiona, 2001.

[10] R. Aghbolaghi and H. Sahebghoran, "Radially and

azimuthally polarized laser beams by thin-disk laser,"
Appl. Opt. 55. 3510-3517, 2016.

[11] R. Aghbolaghi, S. Batebi, and J. Sabaghzadeh, "Thin-

disk laser with Bessel-like output beam: theory and
simulations," Appl. Opt. 52. 683-689. 2013.

" s Jlzoly Ol gle o8 colo s (ST Lo, [1Y]

5 Sl LS VY N (g5 4S5l g9, 4l SIS s il
cli,.,...sb “)‘).o‘ &uyjs Lg)SL‘j 9 L_,’.w.)u.e,o d;.l'}_(LS q 9 &uysﬁ

" s Jlzoly Ol gle o8 colo s (ST Lo, (VY]

wb » Saais (295 blgn 9) by (sune sl S
2 9 Sel i o iuler ey by te owae
Avar el Sl e ol&isle oyl !

[14] T. Miura, T. Suganuma and Akira Endo, "Basic

Characteristics of High Power Yb: YAG Thin-Disk
Laser toward Short Pulse Operation,” 2005 Pacific
Rim Conference on Lasers & Electro-Optics, Tokyo,
Japan, pp. 50-51, 2005.

[15] Radl I. Hernandez-Aranda, Sabino Chéavez-Cerda, and

Julio C. Gutiérrez-Vega, "Theory of the unstable
Bessel resonator,” J. Opt. Soc. Am. A 2. 1909-1917,
2005.

0.1

44 Az 0 6 4 2

-8
R /L
e oo lis 1y ¢Rye <0 9Rp <0 ool olals s 0 S

g U’“"‘)" olals Roc <0 9R;; <0 4.a..>'l) Lg‘).’a Jigb)o
YL: )L..m.: U’“"‘)" okl as ')9“(50 oo liwe w‘ AW
S olees a0l @m0 S 0 0 g 00y

Slr cwlie )5 (25 T o T Gla s sla g
Sges SLEl 5l

495095, e sloae Sl g asals by, dlie cpl o
005 (owyp (Somd 3 sl clie eSuST AL
S sl nnilin sliool glas Dl L 0b osalie
Ly Gl ol g 6550 &) glads caels hlgn 5L
9 Sed (89 Al oanlie (pizren 5,5 S Olg o
395 ok (5 iy Sl LBl ke 5 an]
5 @5k Gl czse g (el So A ,e 5D Wl )

g o a5 )L CulS

bz wo

[1] J. Durnin, “Exact solutions for nondiffracting beams. I.

the Scalar theory,” J. Opt. Soc. Am. A 4, 651-654,
1987.

[2] W.X. Cong, N.X. Chen, and B.Y. Gu, “Generation of

AAA

no diffracting beams by diffractive phase elements,” J.
Opt. Soc. Am. A 15.2362-2364, 1998.

Bl gy B WWW.OPSLIT coles 10 a5 ol jLiel sl S50 50 dllie oyl


http://opsi.ir/article-1-1698-en.html
http://www.tcpdf.org

