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Abstract

The optical properties of high power laser diode beam quality, intensity, life time and reliability
of operation it dependent on the thermal operation of laser diode. In this research was tested the
effective of thermal properties on the optical properties of high power laser diode when operated in
long pulse mode and repetition rate, it available with on important application to pumping solid state
lasers. The results obtained, the figure of emitters is approximately linearity with increased the
temperature and current of laser diode, so the center of wavelength is variation with increased
temperature about ( 2nm /100mA) and the increased in width of pulse lead to deceased the life time of
laser diode is about ( 5000h at 300us).

Key words: high power, thermal properties, smile

Introduction : dasiall .1
O3l @l 508 SlacWl i b eddte Ales JICE) sac 32w Allall 50l <3 Ola gall oLl il 3l
DAY (HeatSink) shall duall o Jaah adiag (51l lad) Laasal (s ) ansds ally a0, Zishag
2Lusl 3l of - (Jassim, 2013) dug Sl s sk e Sl 2yl 2] Gl 3 AaY) 5
OSly s inesils (2000-400 ) cmle bty (oase Jsda ld (558 Hagiall lall 5y0al ld <Bla sall
s e ol 5eiS 0580 1aag suasils (980-880 ) cle L3alll Aaja (iye die ()5S0 52k alicf
SV L s L)y il 3 e 8 sl sl o -(LUigi, 2003] dle 0585 Aasall
Jsally Alall 8508l (e cDasall oludl )3 (8 5w A Slulady) IS e a2yl ey, Ll e
vie Lo Lapslas 0SaY A 5 gl Ao s e shall 5al w01, Al 5oL, agall
sadatie llall 8 (45<5 Sum ,(Uwe et al,  2000) Zlall sl 5l om0 )50l 13a alass
3p3m ) uele GlINC Grchll aae 350k, sk Gl age (et Adlad) 50l (Y @y Ll
saye dalin 5<ay 4 DY) Jale Gty Gaclall sae iy 050 A5 238 Aallady, (%30)
phall il a5 Al A4 dlllia L ,(Hassan et. al ,2009) 3l ¢ led 5,08 e o5l cac
) 35 Bt Bha Ay IS Al o s 5l e Cania) g laill (5l casall Jskal) e
Leia (3yb Baey @l dalles Liaf ais  (Jassim ,2012) jiesils (0,3) Llakes sl Jslal) o
Wb oS Lagiane Und Ji bl o3 ) 355Kl aelsal) o Gaysiall (e v 3saal) 3ae alasiud

1360


mailto:jassimm2007@yahoo.com

2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

e Al JICg) sae 32 Caclsall o3 (05<I (- SMle) 3l Aabudil ansi a8 JIKS) B2 24
Neiadlee e (A Gohall ) Adla) Cand) a8 Lgsyas g lly Apdadl)

Basic theory :ghill (ulud).2

saal) Jalee 8 (938 35msl Allall 8508 3 CDlasall slesl 50 8 (smile)aeloa) sall (S
el delical aaial) ol Gulaill e alse pasis eI b (ghal) dosalls sl 5308 cula (gal)
Pl Ao Jalaally bl Jumdl axs fiaally Quladl) (e 35S A il o) an 0S5 (bl
@hall aaall Jalea & il Julisl €Y1 ) asgl Ly, ((Jassim , 2013 )asls s cacll)
dsd (B ol Jlake alagl Sy agadl Bale Jhe cialall (pule dailsall LeiSay dda) 5ale plasiuly
. ( Jingwie Wang, 2000 ) aJull aall Pla e Eae W)

POl G

Gelll Jsha (& el jlie AL
Gelll Joa L

Gae bl saclal saall Jalae 0
Ghall dajell aall Jales ap
Aayhll salell aleaty) Aapy Ty

D3l Qs s dan T

2n3 5 S A1 L) 5l cra salgiall 50l JAIN Lol e Alagll Bha And A g ) o
. ( Wan et al., 2005) 24l 28al) ¢y laslad (Sar ills ) Gl JUasY el yeal)

t,=1" exp% ———————————— 2

10l G

(h) e sesll dies 1y

(A) Jalal lall das ;|
(eV) Ul 3l E,
Skl Juas Jalaa :m

(K) shall anp0: T

Sl oK
Jaall 2ie Al e syl Jias W Alagl oD e Bliall e Db sk Gase 5all) Jas Fasanals
ol el b aSatll bl Plele dag Alle 5ol @3 255 Aaghiie HLas) G Alle Sk
LS sl 3,855 Al aye Lans Adlad) opndll il 35y 5alll ) ol Juads e 3lls b
. (Xingsheng et al., 2008) oY) Aaleall 4sia s

1361



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

6
P

t, = KO{—O} ot oF ' ——— 3
W

{(KHz) a)sal
Experimental set-up: (il sey) .3
ol A pledll deg e shall dapn gl DAL JLas) il Sy  eBa¥) oo (1) o) J<al
=0 ) Omle 5y2ie 538 3 Caall oludl 30 Lo iy ial Gum Al 5080 <3 i sall ol
Aapd o pSanll Gl (gha 568 e )l Alay Jay @lliSy aall by oSaill guyk e Ll (0.5
sl Jamaily oyslae b aSaill Algans) duae Caeadiuly, Aag5e A3 (130 =5 ) Gule Aagli 5l
ol @mnd s ) A gye Aaddy L€ Crandial (52 aj) g latll e s e Jumns
s o Jaant Al sl Jaaadl ) o)Lal (318 pe oSl (oIS GlINSy g L) il (a3l
c gy

LD

| | aldnm

TEC cylendrical lens Optical attenuator

ich o 1 LD current
switc
o o C3 |wT

computer with programs CC0 camera

Si detector

storage Oscilloscope

) aey) labia (1) pdy J<&

Results and discussions  4&lially il .3
Beam Quality and optical axises dipadl jslaally g laddl 4egi 1.3

sl 1aa ud Lpead) laall 8 Jalall il saes pledll e g e dualall il Ayl
e LS5 Aghe s 20 wie hall Aa)3 Cisdiy juael (e (500 —200 ) gle cial) Lo sl Al
saes shall a3l leludl 2133y gsad) (grad) Hsaall o) Jaadl, (d25€2,b2 ,a2) JIKay)
obe Bhall dad iy sawd e (500 ) vie aall Lo sty sl (s3e Laasls laa S Llady)
OsS ard) gradl jsad) Ao El LikaY ua (b2 83) JIKEY) 8 LS dgse Ay (35-5)
& el oo il AU dee 3eUS O G 15 305k (20) 2mle Bhall dan vie Wil Dite Lujis
KAl o)+ gl Gradl saall aent Baleadl 25k 453 (10) 2528 8 055 O ean SN 138 i

1362



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

Lasie Aa)d ((20) 25an Aumddie pal) Aila 06S Ladie My L@ ot IS5 e 055 Gl B
2as AV Lkl Cagyll) 8 Bads Lads udd e (200 ) asaas by Laad 05 aall L
dulae () i Lt (g (adl) LS5 o Lol Adadlae Caclall (85 0S1s ) Honall b g Lo
Ayl e shaial Adle 56USs 2 Byall Jaiy ysaa el saclis 3yl Gule 2Dl salall (gy)all sadl)

REDRFCHA|

a
T20 ot
| 200 maA,

Relative Power: 0.00 Full Range - 2

e —
T Tiger o detay = 3000 me =]

“Imager Galn = 1.1

.
Exposure time = 0.156 ms (Auta]

Image zoom - — -
2Wua @ 4Sigma 532.1um | 2Wva @ 4Sigma 1853.8 um
2Wub @ 50.0 % 4292.9 um 2Wvb @ 50.0 % 1208.1 um

m\; [Peak=94.37%, B=1.4% [Scale = 700.0 um/div [Peak=26.57, B="T4%

CAP [NUM

€ Gentecv7.0G: Live
File Device Palettes
7=

Delta = 675.9 um Pixel | = 59001 (90.0%)

4xSigmala]
Clip[b] 50.0% b

- 1 ' T 200C
Running USB #1 uccd.6 N 1300 mA

Crosshair -0.0 deg. |'

Relative Power: 0.00 Full Range = 2
[

[ (Trigger off) delay =3.000 ms

Toggle Gentroid; _[absolute] T Imager Gain = 1.1
ey i

[ Exposure time = 0.040 ms (Auto]

=

Scale = 700.0 umjdiv [Peak=08.87, B-137 Scale = 700.0 umjdiv. [Peak=09887, B=1.31©

Profile area, T, 'O'ut, ‘R'eset, Middle button [ or Shift Left button) to position profile NEW, Drag mouse to measure.

=] @ €

Image zoom

CAP [NUM
-

L omg e e
= e

1363



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

€2 Gentec v7.0G: Live = Beamage 11 of 64 WI=660.0nm, Pixels=4.65:4.65, = fof
File Device Palettes Average Filter Camer
ra Xg Xp Xu

M2 s B §

T 200l
| 400 mA

Crosshair

Relative Power: 0.00 Full Range = 2

[
4 [ (Trigger off) delay = 3.000 ms

~ Imager Gain = 1.1

[ Exposure time = 0.040 ms (Auto)
el

CAP [NUM

M2 [ g &

g
Clip[b; 50.0% I
Running USB #1 uccd.6 | 500 mA

Crosshair

f.k  Relative Power: 0.00 Full Hange = 2
[Trigger off] delay = 3.000 ms
45 0 15 4
0 “lmager Gain = 1.1 .
[ Exposure time = 0.040 ms [Auto)
Image zoom 1 — =
B J/\J A VK
=
[Scale = 700.0 umfdiv [Peak=98.77, B=137% [Scale = 700.0 umfdiv [Peak = 98.7 7, B=1.37

CAP [NUM

300,200 ) iad) U5l Aol g el Jslanall 5 )5l dajad Bl i LS G (2) ) IS
4 e Ax 3 (20) 2o Bladl da o gy (A Ao el (Aa (5009 400:

€ Gentec v7.0G: Live = Bea 160164 =1 WI=660.0nm, Pixels=4.65:4.65, - Fay
wera entre

4xSigmala] Delta = 809.2 um Pixel | = 65000 (99.2%)
Clip[b] 50.0%

2
- Ts0C
Running USB #1 uccd.6 _ MyT7 : f T b . ) | 500 mA
W
il
"
Dlﬂl’, l
Crosshair -0.0 deg.
il Relative Power: 0.00 Full Range = 2
[
! [(Trigger off] delay = 3.000 ms
! ~Imager Gain = 1.1 —
[ Exposure time = 0.040 ms [Auto]
Image zoom 1 A= —
@ Low Disk Space ?x
Scale = 700.0 um{div [Peak=9687 B=147 Scale = 700.0 umfdiv [Peak=96.8% B= You are running out of disk space on Local Disk (E)
e Click here to see if you can free space an this drive., CaP oM

P , 'O'ut, ‘Reset, Middle button [ or Shift Left button) to position profile NEW!, Drag mouse to meas

=l E €2

1364



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

T200C
| 500mA

Crosshair -0.0 deg. 3 A |

. i iy, [ (Trigger off) delay = 3.000 ms
Toggle Centroid: [absolute] o F WULRT 4 _ImﬂerGain —
! = o §
Image zoom 1 e —
T J A v\
[S<ale = 7000 umfdiv [Peak=98.77%, B=137 [Scale = 700.0 umpdiv [Peak=98.77, B=13°¢

Profile area, T, 'O'ut, 'R'eset, Middle button [ or Shift Left button) to position profile NEW), Drag mouse to measure, AR [NUM

= @ € sy 1128,

- ¥
BE oy

4 gia A2y 20 ,5) Bhad daya sl Al pladdl desi g pupedl poaall S Caw (3) A3 JSi
sl e (500) gaal) s gy

Output Intensity : dajal) sadll .2.3
=5) Oxle phall daps B saxs gaal HLEaY) (gals ol ) el g lail) 50l e sl Ayl
hall days il Adaadla Al oda cpidl) 88y el e (200) die gaad) L Cighs Lghe das (35
e Aaslaiall DS aa (e JS s Liady aall HLa e Wi g3 hall A0 L) ge Jine
Lanl) Gajye (ra doshll saad) 1aa il a8y (US) Siw 5)Sile (260 ) dcas (ayes 34 (1700)
Aoy i ae s (0 i sadll of Jaagl (4) JSE DA Gag Bbeall A 5l G pe Dl
dashie dae () Gan ey ojfine 528N (5S0 Liall Glajall 8 0Sly g L) die lgde 5 Cua 5)hall

Agsie Aay0 (20) i & s Al ode e 8 sall AN b 4l sl el 8 05

1.2

S o.
\qj/ \
2 06
(%]
c
z \
£ 04 <5
0.2
O T T T T

15 20 25 30 35

Temperture (0C)

a0 el Bl Ag o el AD)as Ay LAY S04 (4) a8y SN

1365



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

Center of wavelength @<l asall Jshall .3.3
ol gLl Sl Canda (e (G asall Jsdall aige (8 Juany (3 Canjll (e Al
Al b adee NS Jare llASy el jLi Al asila )5alll 5)ha das sl Al aBsall 138 s
Aa3 (35-10) Ge Bhal dnps ) Gaws (©5al) (gl Jolall glge a3 (5) S8 Can a3
ol ke o) Baads, 33a LS (1) wie LSl Jamas ual e (400 ) dell die SLall sl Agia
sl Jshall ase B il cpa (5) a8y JSAN L Ansie 3ayn (5) S0 siaesils (2) Llake adsall
Lse 453 (30) i phall das g sl (e (500 —100 ) cre Rl L el Ao (5S40
e (100) U jiaegils (2)) Jlakes pdsall (& posall Hlake of B, 35a oS (1) JHSS Janas

. )*A\

814

812 g
E a0 ~/////4/////"
< 808 ——
S 806
2 g4 —
L]
; /
> 802 -
[
c 800
[
O 798

796 T T T T T

10 15 20 25 30 35
Temperature (0C)

S (1) LS5 danay sl (e (300 ) Ga S e 3l A () el st o ( 5) )
NSu 3 (270 ) dias Gagy Fin

811
810 .

— /'

808

807 —

806

805 _—

804 r///

803
802
801

m
©
o
©

Center Wavelentgh (n

200 300 400 500
Current (mA)

S (1) LUS5 Jarag Laste Aapa (15 ) Biba Aags tie L3l £ & ) il JaTl o ( 5) <A
NS 9 )Sla (270 ) Aasi Gaey i

1366



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

Life time: (Al jand) Glua 4.3

O aell lllia g JUaad ol i8Y) a3l sanll s daslaiall olaf a8 Al Jalsal) e
e IS8 el anll sl Apgealy, Al Gy sa o) dsdil) S leaal s isall Jalsal
i P ST e A0S, Dy (1 500 8508 ) addads cagyh aie ealad (3) od) abaall ar i)
3L g il i)l eel) o) (6) ady S8 (pe 2aadl L (e 53S0k 100 )OS Slea) Jad (mpe g
5aly il (ol atle Naay, 2Kl (300 ) das ape aie Al (5000 ) ) diad dcanll jage
cAladl Bl Gl o dadll pae

500000
450000 =

400000 “\\\\

350000 \\

300000 \\

250000 \\h
200000

150000 ‘\\\\\

100000 \\\\
50000

O 1 1 1 1
100 150 200 250 300

Pulse Duration ( Microsecond)

Main Time to Failure (houres)

—

S Y A el e il Rias el o ( 6) By J)

Conclusions : claliiu) .4

Crn Dlasall olosl 3 mHa claben (B SV I Ld Aeadiid) a0l daglaia gos 5y)pall da
sall <, Al 528l L (Gl asall Jolall el yaad) e IS 5l Aol s3a e LikaaY
lalad) (3 apadl sadll 3l 8 As)la)

References : ibaall

Hassan.M.F., A.F. EL-Sherif, , (2009), "Characterization of a 976 nm High Power
Diode Laser Module", 13 international conferences aerospace sciences & aviation
technology..

Jassim M ., (2012) ,"Controlling the wavelength of a high power diode laser using
thermoelectric cooler”, Iragi Journal of Physics,17 ,10.

Jassim M ,(2013),"Performance the effective of variation the wavelength of a high
power laser an end —pumped laser system", Journal of university of Babylon pure
and applied sciences, Vol. 2,No.21.

Jassim M. ,(2013) ,"Temperature Stabilized Infrared Laser", Journal of university of
Babylon pure and applied, VVol.6, No.21.

1367



2017 : 25) ahal / (4) 2l / aigdily sl pgled /7l dicdy dha

Jingwie Wang , (2009 ),"Study of the mechanism of "smile™ in high power diode laser
arrays and strategies in improving near-field intensity *, IEEE Electronic
Components and Technology Conference.

Luigi Zeni *, Stefania Campopian ,(2003 ),"Power semiconductor laser diode arrays
characterization", Optics and Lasers in Engineering, N0.39 ,pp 203-217.

Uwe Brauch, Peter Loosen, and Hans Opower, (2000), "High- Power Diode Lasers
for Direct Applications", Springer-Verlag (Berlin Heidelberg ).

Wan Aizuddin Wan Razali, Noriah Bidin,(2005), " Experimental study of
thermoelectric cooler for diode pumped solid state laser " International Meeting
on Frontiers of Physics , Kuala Lumpur, Malaysia.

Xingsheng Liu, Jingwei Wang, and Peiyong Wei, (2008 )," Study of the mechanisms
of spectral broadening in high power semiconductor laser arrays", Electronic
Components and Technology Conference, IEEE, pp1005-1010.

1368



