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Design and fabrication of Energy Scavenging amplifier for Passively
Q-switched microchip laser

Samira Alipour, Maryam Jandaghi, Zahra Mohammad Zahery, EImira Haji Nia, Saeed
Salimian rizi, Mohammad Javadi Dashkasan, Seyyed Hasan Nabauvi

Iranian National Center for Laser Science and Technology, P.O. Box 14665-576, Tehran, Iran

Abstract- Microchip lasers have low optical efficiency because of low absorption of pump light in small cavity. In
this study energy scavenging amplifier for passively Q-switched microchip laser is designed and fabricated. The
amplifying of energy is done with one pass amplifier in this research higher than 3 and the maximum energy of
amplifier is 193pj in this microchip laser. Enhance of energy is done with minimal cost and complexity in this
method of Microchip laser amplifying.

Keywords: Passively Q-Switched Microchip Laser, Amplifier, Pump Scavenging

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


http://www.opsi.ir/article-1-2080-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Olrl Ssgighs jlid 5 (cwdige il ,03S (el ol pl Sigigh 9 Sl el AT ety g e

Ol 0500 S92y Ca sl (go st Laes ) atite 5550
555 i adaiie ghaw il s 4 NA:YVO, gl
NAYAG 5l & Cons 28755 bl plg J&s o

ool )5 Se 5l aiws (l (6l (6 i g5

SI9

Fr 3l eoliial @8l jo oadd Qi e ¢ip gl
G Cwl Hid oy lae lawg cuis Gl e
s 5l 00laal b ol ok 51 e aloliBl a5 55k
5o Lewlyon JS00S0 L oS )5 g s 95 99 58 oS
9 o3 $n asl jshaie 4 (6,00 el 9,0 wiilise
A0 T oo 35 yele oA > ied gy 3l eolaiul
QoS Lol S gl Glie 0 Fse byl
S uisS Cogl a4 69y 55 S b
GOy et SzoS JiKew oy 5 gledl 655
o sleyall fere JI S SesS JiSe
R EY SR I

G, = exp[ael_m s,(r,2)An(r,2)dV] (V)
ok @l S plhbe gl e Lxul o 4S5k 4
Sl ol sled @ atusly ol 4 aS el NAYVO,
it Db @555 8I12) 9 Jbd b pwsin Jobo L
AN(rz) 5 ope basme ;o j5ds,Sen (53555 $5n oud
g8 4 &S Cuol oy be j0 Comex S8 mjs
el 5l Sl a5 oy e )3 Grey Hid o
s 9 M? g cohS iRl oo JBr
el innly 2Bl oo cam 3 osS98 B o
Ciz s iy 5l eslail b casli (b sl 4
ol JSese Jbil Q g j5ds e Gl enss
P e oy NEYAG o Lo
e [S00Ss 4 5d9i5 Jlail &9 4 45 CHIYAG
g a9 G | ewload ool ciloas
o5 St 9V PY MM zge Job (6l (oo SU3L
a5 ,sb 4 Conloas SlasaY A-ANM 7o Jsb (sl
CAz e g b oasS Lol e gl ey S

Y-

doddo

Al Gloaasin Jbbil Q gigw slo)rds e
Je ol b Dsssbie Dls 1, Slold slaon) 5 s
ool 5l esliiul ofy ol bagyT b Lo Lo,
ol YU g5l @ 3le aS oylee yo ryd 5l cews
o e sysed ol s bl el sl s
Jsb Jedo & Gies g1y el 56 Gl 51 20 Jsbo
oS ol yss S yo ISt iyl el 0500 Lana oligS
—o b bsS Sl ()5 sl wdg jelaie o
Rl @il (SoeS b gla Saais g a0 S
sohie 4 ol Ldx e 9 oglx ] Cowsl
Wilgd oo )5udg, e slaiel jo alS Cousll G ieo
@ Sz g ple e (e L) et leadl,
Coslr ey 4 Cusi [Y]aes falBl Rl VO A
b 2ln ¥ B 50 Gl Gl (e o i 5
Jodo by b sl Casi Gl leie ool
soleds 4 gl S o Yoo ¥ JLo o Zayhowski
Loy 5s Se sl slaie 4y [F]ad 7 ke £OVY,FY
5hooliiwl b cogti alex 5l ounie sla iy, 5l biges
S99 sk Sloyd (izmen 9 om0 layid oY
o0 555 Jlesl bl yhgy ol (solod ;o 080 g0 colaiul
L osons U 1) adsl 65, oleise YU slaglss b
> 3o Sl gy ol ols AaliEl ply lie (pais
L)l (olod ;o a5 axdlioe Jlojemy (Vb Sz
Cushi obite 4 Sos ed aeiz Syl Wb
sy ol soles 33 Jlo el b 35 oolitl ,52ls oo
Sl (J9:8 BB (25 plenily (3951 S 4y (s
Gl aed gy gl eolatwl b ocosdi ol 00,5 law
51 ool b1 o5 See (5,0l Gial3dl oSl cons
L aSapsle 4 00g0d ol 2 )5ds)Se 4y Blate ies ate
bhow S g 5,9 anhd wiz sl eolainl g calie ok
ol plyaw Bl by slhacws ool 65,80 olei o 0
a5 5l (SagS <5 5l L ole) g sSee o 0l

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


http://www.opsi.ir/article-1-2080-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Ol Sgish jold 5 (cwdige (el S o3 3lang ()l nl S 5 Sel (RIS (et 5 S
VWAA crage V81D il el s ooanslss oSl

At Sz i ol 5ol g LSS 25 able
S5 5 8l i Sl lacs Cag Jor il

DB oo Cawdy >g,5 5o |, Ve W aan,
L ek 0 Jsb a4 NA:IYVOs cogis lazma ol
YXY (69955 5 o3l 1) (00l 00y ;51> sl e JB>
St g il Gilse jshie 4 lwl mpe el
adsl Slugi al>pe g0 8 0 hes gin (g0
P8 Aol b alie 3 5o 5l Casd 5 (55,50)
—o0,8 oolaiwl Vw4 ) oS 0 o FEVAMM LSS
DP9y & ol Cugli )5g,Se Sl ples n; ISS Lol

RTLIT| PR CERRV X P LA PRI EIR C DN E

Sgisn plml S g by 4 )3

=i A
|

[ Nd:YAGHCr:YAG  \ / Nd:YVO4

OIS 35 oo 3 3l (55lge

SIS 3S k0 9 jLu 55190

oS i ed i p gl By 4 oud Cusll )5 9 Y SL
bl oo ailioSa Voo 5l ol 5l el a5 sl
ool 5l o 54 5 Hide S Sl oze A A Y S
s Sloy by 9 Y-VPW s lagly yo |,
Gl o L 2dl 2 10 29,5 0o oo lis 1, O s
o0l Cawds (5050 -l 00l G @ oy LS5

Qb oo o Y,r A B YAY e ialejT ol 5o

T

oy Sl ool colaiul (gogo 5] 00,8 w2l,8 euis
g5 oS Sl QCW alngyy 4l 95 S s
locs Costi Jos (giluanr Saz Of 5 slgn 5 LSS
05k 59 L3l s s ey He Slisren Oed o eplais
T R S S R N e T
2 o 95 Sl e e e Cugl Cu
—o Wl ) g G 5o See (29 St Caod

&y wlaalie
ey A Cagl e Sl 5l (SSled VS0
..\Qbsn uLA.A.AJ ‘) oD g.:-)..‘> oo, ‘.”3)[?

259 S

) (| mptm
It

Nd:YAG

BUS Ly gl

nMA+A 555 3
I

nmj-#¥

I
Nd:YVOs

Ui Ll oy gl Gy ) Cu gl s Siled -V S

b Sl Jeste &5 Jbil Q s 5l S
$baog JEz L ede ) Job & NA*IYAG oy
D be o5 el TN
o5 Ll Sy 4 45 steslia | b 4 CI4:YAG
ool ool eolainl il oo Wlowds Jais 0SS 4
3 Sorkeo 0 Job 4 (allB YAG gaY g0 (rizresn

IR 6dsa Jlail Ojge 4 Faals (29,5 9 999

W) od..i)'.iiL?-

Swille g gl sl rals 4 U caloads ools
et S5l Syge 4 5 (295 gl wle S
Sy e Gainion 5 V- 2YNM zg0 Job sl R=00%
yohies Cwlonys ) Jlis 4Y AAIM zge Jsb

Lol To=00% 03l 55k 51 )5 950 sl &yl joee
RPN VEPRG SWUURINLINY [REONIP- OIS WA P SR BRIV
NAZ YT 5 yios Son Yoo b L yub 4 oud Joaie
Lls 505 1, QCW atwgy as o Slee bl a5 ol

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


http://www.opsi.ir/article-1-2080-fa.html

[ Downloaded from www.opsi.ir on 2025-11-06 ]

Olrl S5 5l8 5 (cwiiges (S re3jl90g (ol Sgig 5 Sel (RIS (et 5 S
VWAA crage V81D il el s ooanslss oSl

Az, goslaiul g ba,sd 5l Y ol L;.MT)LT slsl,y o

Sgr awlgd o o oyl 5l i

_
.t
(S o A

Colr gy a4 iy e (63, Lol Gadod (pl yo
W‘OM @ )J.Jgjg.ua )é oduis u..\> WQ 53))

S JKite SloaisS” Cogll 9 ()5 pimsw jokaie (v
Nd:YVOs 5 YAG/NG®:YAGICI*:YAGIYAG sk

oledily o, 5de o aSo ! el asle 5 2lb
o9y ool 3l eslatul candlgo ylo 1y (ol boess s
Yol G U1y baysd sl acws opl 688 oo leasly
e ol 5 edel Cawdy (65,5 acias as o il il
Sate U Cosdi 5l a5 Cewl oogs £V T 5 S
ookl CublB g, cpl .l 00,5 oy iulisl VAYY)

58, Vb 90y a5 sk as cailo | ba 5l g, golod o
Say g (Souz il g adgl Saass 0 i

S oo W Gl Pl V5 A U35 (6550 5]

bz

[1] J. J. Zayhowski and C. Dill, “Diode-pumped
passively Q-switched picoseconds microchip
lasers”, Opt. Lett. 19, No.18, 1994.

[2] J. J. Zayhowski and A. I. Wilson, “Energy
Scavenging amplifiers for miniature solid state
lasers” Opt. Lett. Vol. 20, No.11, 2004.

[3] J. J. Zayhowski, “Miniature Lasers/Amplifier
system”, US Patent, Patent No.: US 6,512,630
B1, 2003

[4] M. Nie, Q. Liu, et al. “Design of High Gain
single stage and single pass Nd:YVO4 amplifier
pumped by fiber coupled laser diodes:
simulation and experiment”, IEEE j. Quant.
Elec. Vol. 52, No. 8, 2016

AR

120
2 100
= 9%
> )1.{8.
1Y) 80 [eJ0)
5 l——-/70
= 60 68
=
S 40
8 20 5y 24/5
0
24 26 28 30 32

Pump Power (W)

&) oS s 5 (o bli) )5l Son 51 (295 (55T IS5
DS o sligg 53 s Ol o (2,0
2 5598l 5l eael ety (29,5 (551 o e
S ayloe Cansy Voo ls 5 gligy 5 YW o s
Sash 5l G 9 B i VYW 5 VR e
YAY Lyls cpl o odal s ope (F USo) cul

X ’f“ \

g gl by 4 ead s s Se alislesl lesaa—F S
JS8) oaisS Ca gl 5 Vb JS2), 55,850 5l (29,5 5551 5 00 3o

(omb
Lo )5eds,Se )0 odid Cdz oy g)lz (g, 4 ol
A ¥l G B adsl Slog 65,0 Gl el
S5l S 5551 Gl (bl cnl uled oo ool
SBLol Lies 5l eslitnl g 5L 9+, 0M) B 1, YU oy

S e A Bleie pdy (el pacw (ol S5 g

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


http://www.opsi.ir/article-1-2080-fa.html
http://www.tcpdf.org

