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Application of the Beam Guiding System for LED-Pumped Ce:Nd:YAG Laser

Seyyed Morteza Zahedi Dizaji 1'2, Amir Hossein Farahbod %", and Mohammad Mahmoudi *

!Department of Plasma and Nuclear Fusion, Nuclear Institute of Science and Technology, North Kargar, Tehran
2Physics Department, University of Zanjan, Zanjan

Abstract- In this paper, the experimental findings where have been obtained by applying optimized pumping
system and arrays of white spectrum light emitting diodes to pump Ce:Nd:YAG active medium are presented.
The pumping system has a pentagon transverse geometry that is consisted of 7 arrays of ten watts LED on each
side and total 35 light emitting diodes. The laser performance of the later pumping structure was compared with
a closed coupled pumping system where consist of 64 blue LED in contact with the outer surface of laser rod.
The comparable results, with equal optical losses, under laser relaxation oscillations and Q-switching were
obtained.

Keywords: Ce:Nd:YAG active medium, LED-pumped laser, Optical pumping system

AA
Al o yiwd B WWW.OPSHIT col jo a5 cul jliel slyls 5 )50,0 alis o


https://opsi.ir/article-1-1963-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sigd (659L8 5 (s (WS e d3l5d 5 Ol nl SEgs8 5 Syl (ST et 9 S

(!

st O alels ahaie (Gl g5, oaisS cylan ailels 1) JSS
lol azg 2 50 JeuS 55 050 V L (IS led (o

w
(=]
o

600

1 (@

N
[
o
v
(=]
o

T T T T
Emitted Power / i

g
5
o

Absorbed Power ( Watts)
I
o

w
(=]
o
E mitted Power ( Watts)

1
g
i

50 4

=
(=]
o

o
o

2 3 4 5 6 7 8
Number of Segments
160 T T T T T T
(9 5 Segments
140
£ 120
(]
=
£ 100
8 J\/
80 -
—=— Incident Power
—— Absorbed Power
60 T T T T T T

5 10 15 20 25 30 35 40

Aperture Diameter ( mm)

G5 OF 5 o) Jbd lamme b o 55 b Gy (S ¥ S
$Logs gy eaiS colua wbels alas FogiS a4 o] ;o esd Lix

Lol Jlé b g9 40 oS 55
VO ggome )3 5 azy @ ;0 CREE &5,4 cole Sy
ol Jae gled g dbw (g b b LS g5 o0
5 JeeS e sogs pled ol oolaiwl pslS O -

AY -

do e

&lp (LED) JoS jo5 slaogss dasie SOliwowe of yule
oo Jsb i 1V gV 50 Jlub slo oo (5595 (tnd
beo )3 b 25 Pl en pes le VU
(e @lie JyuS Sl g b (b fge i Jlad
drs B oo A s jige JUSl (SpSe ligas
sl e e 5 (S Jd Lae 4 (6598 o3
St S5 glaogs Sl eslitul )3 59, i
Seslizul (St ol p ade (sla (o) 51 (o] (0
L og> a5 cul CEIYAG (5,90 0uisS 35 jein g Jous
mls pols dlie o [V 5 F] cl g9, old Cusgame
slr [0 58] )98 oaisS Colan by, 08 51 ol
bl olidl cp> CeINAIYAG Jld Lo yiod
S5 s ailele o Shos g 9 A1k (s Sl

DS oo )8 s S50 S5 sloogs

Sies bl L

5 onds a5l el ooyl ayly oo ailebs 6,58 il
Fid glagy colan ol o aS o)l 88 50 sl
SLEL pled ol SaS @y Jeu 5 slodges 5l adly
VIS ish oo Calan 3 Jlab Lo s (53 &
PP 9 olal plgin SeS 4 (6,98 LSl (g5l 4l
clogs i b 0,5 bl L 4 Trace Pro 5l
Ce:Nd:YAG Jlié hxe od> b 5 oS o
A g Slawlrs mls 4 g b cusl €85 )90
fhis &l 5 e Slls 25le 5 b b sl
sl jloges (AFY S (85 Ojse 429 O dansin
poiS culan alels gl a5 wms o lid ooV S
Sl sl Jld e 50 00l i (lg Al i
Jol> yie o VY wilas SogiS il 4 429 O
Vo JenS g oo Vol b e e sl 098 (o0

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


https://opsi.ir/article-1-1963-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sigd (659L8 5 (s (WS e d3l5d 5 Ol nl SEgs8 5 Syl (ST et 9 S
VP ot V-1 el ol weanls oSl

el ol duay e aild el alasdsl 4l S
oied asliwl (550 a5 s o plis o,z Slaslie
el o5 VITA J5d ol3T Slligs 590 Cga

Tek Run =i

Trig?

(A

| ch2 +width
| 16.9us
| ch2m
d 7.68V
{
1
@i 50.0mvA, Ch2ls 2.00V  M40.0us A Ch2 J 2.72V
6 Oct 2019
11/10.60 % 17:48:00
Tek Prevu M40.0us Trig?
7]
Lob
L.
D
@m so.omve . Z[10.0ys A Ch1 s 139mV
6 Oct 2019
v 126.000us 17:49:36

Ol o5 2 o () ) slo e Suedse (I F S

o sle e Sl L8, (0 () SS9 slesgs

S bl
2o, A8 adgl 20,35 L Cr'™:YAG 5L ols 13 L
Q grsw o5 BM anl (S0 50 5 55 Saais (0
VY bz ol @ adbisl YEY JIVAY ooy sligg b
O S el s 5,5 ooy acgeze 5l el AT I
boass oo plias 1) JeS ) sboogs 5l s 9 el
Oied el abasd & Q zugw I e (5,50 il
S o i) o5 el AT Gl sl e g 0sd oo 1005
o Sy i o Gies anlid LTl asliy S Y
Q g o5 S jap Sox G sl 6550wl
d)}’ olals 9 Ja.s‘).w Cod w‘ Eth_White :\/VJ
aslwt SiplaS s oo plid o0 Slasliv LSS
sae £Y 5l eolaiwl L Q Tmgw b ST ol Sl e

AY

sl s B g Wil sl ceal S Cud (S,
YU LSS Sl b leogs o,Slee Sl [V g V] asds
Jd b e as sl ke 3 58 ) 4ye
S5l 3¢
o S

G5 ST Nis G oolitul 8590 (5,55 ;0T Vo ye
g B anl g0 3l JSade enlo VF b 4 el
oo by 4 yeile 00 glidl glad L6585
23,35 L CrYAG Jbisl Q zugw aid SO 5l 5
LED slo )] 555 SGb .o solawl s ys 45 alyl
G a5 Cwl ool )Bg, S TV o 5 g0l S
g S SeS 4 g adS 15 g Djse
JeS )8 sloogs Jlaw ;0 IGBT g4 51 (5 5003l
igh (oo a5

Pumping System

BM PQS LED Bar oc
e S——
H Ce:Nd:YAG
U t i
LED Bar

To=0.96 Roc=0.93

69 Tow § oo alele oljed 4 (5598 Fagans ¥ s
Q zogw 2l sl 5l PQS  Jleasl

s sl asl
Sl eSS eSS Sl L8, evalin
b ooisS Coghl olped 4 Llo, des g Lo Sl
PSS9 ySS peSwglwl g 5, 0 Wil sl
ollulg L8, 5l 6l dges 28,5 & 50 TDS3052B
b e i g 08 Ol 8 S0 e il a5 ol
5 ){,A—l VEIN aals ain g adlie, o YV gl
ouds oals lad ¥ S o S e sloogd dcgasmae
5o e o Gloy sl - F IS 4 az g b ol
Voo ogas i ae gl g el adlis e VoA pe

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


https://opsi.ir/article-1-1963-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sigd (659L8 5 (s (WS e d3l5d 5 Ol nl SEgs8 5 Syl (ST et 9 S
VP ot V-1 el ol weanls oSl

8 5 ae w5l e (e Vealols (o laogs
ol (g3l S Sl 1 0gdle i pas aS Wil
e s lp jid e g3l S ] ogss
aS ol oaal pald e ) 5l i 1SS Saal b s
Soop (Sad Che Gl a4 Cuwd gz JB o

Ll oo jleds 4

o o o

[1] C.Y.Cho, C.C.Pu, K.W. Su, and Y.F. Chen" LED-
side-pumped Nd:YAG laser with >20% optical
efficiency and the demonstration of an efficient
passively Q-switched LED-pumped solid-state
laser" Optics Letters, Vol. 42, No. 12, p,p, 2396-
2397, 2017.

[2] M. Tarkashvand, A.H. Farahbod, S.A. Hashemizadeh,
“First demonstration of green and amber LED-
pumped Nd:YAG laser”, Laser Physics. Vol. 28,
p.p. 055801-7, 2018.

[3] A. Barbet, A, Paul, T. Gallinelli, F. Balembois, J.
P. Blanchot, S. Forget, S. Chenais, F, Druon, and
P. Grorges "Light-emitting diode pumped
luminescent concentrators: a new opportunity for
low-cost solid-state lasers" Optica, Vol. 3, No. 5,
p.p. 465-468, 2016.

[4] P. Pichon, A. Barbet, D. Blengino, D. Legavre, T.
Gallinelli, F. Druon, J.P. Blanchot, F. Balembois,
S. Forget, S. Chénais, P. Georges; “High-radiance
light sources with LED-pumped luminescent
concentrators applied to pump Nd:YAG passively
Q-switched laser”, Optics and Laser Technology.
Vol, 96, p,p.7-12, 2017.

dome Wb el (2ps goaly oS s (0]

Ce:NA:YAG 1 (sly yiod dilolus (g5l dingy (53500

olBasls (S aVle uilasS (LS o 0g0 oo L

AOYAA) 5255 ey

Sette Wb el (> pd soely LAl aew £

Dod (sl oy 0lilS Colda dilol (6 yuB duxw ((GOgatme

odol LS a5 00 b wols cIl> 1) Jled slo Lo

Sy pSUlg e 5 50,15 Sl (S pSUlg] il jais

OYA) Jodyl ofyues

woly coitla o s wad d s ool iglS 5 ibaas [V

Q @wsw 5 eTls o oo b CEINAIYAG 1/

X oojled A als lpl S iagh Ase o Sedd

(\Yay)

AYY

2 gl ¥ 50 o s b b S g o0
B e = /FAY L ply ooy (Sab cax il
LED (5,5 olis 1, wde a0k acule L V] el
ab>de CeNAYAG Jd e o Gfl PR
R Na_blue /na_white ARt ¢5‘°*>)L Sy &S D9 T
A2 B _wnie ®Ein_teNa_bie [ Ma_wnie alsly ! ol
L)’“"‘)T ).:‘).: U’“‘"’ 9 f"S 6)9.’ G,l)lf odaslis as w‘

ol (i g8 Colas allele § ooy Sl cas

TekStop | -1
U
Ch1 +width
] 192.2ns
Low
resolution
Ch2 Max
7.20V
P s
b R
500mV & Chalt 2.00 v M40.0ps A Chz F  1.48V
60ct 2019
12.40% 19:31:35
Tek Stop M40.0us
[T
R : H : ! ! Ch1 +Width
(< _ : : 192.2ns
~ Low
resolution
A Ch2 Max
f\ 7.20V
f
[
! |\
J‘k \
et s SSURSUTE N SN et Ak 4 o
D i e
B
500mV & (Ch2ls 2,00V 2]400ns| A Chz & 1.48V,
6 0ct 2019
i1+ [295.6400s 19:32:15

by A Ced Q gmge o5 Suxdee (0SS
S5 b Uit Q s o5 Sl 58, (0 o 555 sl
o355 ooy 5l 6)sme Gl i O)lge plad o Al

el el VY
S S dom
b » s dble )5 51 Jol (025 sle aidly
plod ol S & oS )95 slaogs lagi py coloa
JB 5 g, @bl a5 wes e plas oLk
Ol o &S cel Soop Sab chx iall b oawslhs
ol e jlakols (o 2eS 50 ogs U el )55
oail zohw wyax LWl s S 15 5 ale

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://iopscience.iop.org/journal/1555-6611
https://opsi.ir/article-1-1963-fa.html
http://www.tcpdf.org

