a6 E10H
2016 4F 10 f

Wot 5 4L s

LASER & INFRARED

Vol. 46 ,No. 10
October,2016

X EHS:1001-5078(2016) 10-1238-06

S A32 DPAL =24t B K WOH 45 O BUDB 5

R, Fror  Eal N F R BB

(1. JEntlp R KA A B, Jbat 10087652, Hh [ B4 e K b2 W BAFFE I, 1L

W OEMREHL=

e R Ry RN, R

T K% 116023)

KRBy w8 A, B S = 4 DPAL % 7

FAWENER EoWN R RBATH LT A, B E T &, PERRATRAE, X0 E W E
WMEAHEBNRLFRATTHEAN, EFHELRELHELE REMLE AL KE
L EMBACTEE HERMZHERAERENYH, ARXACRKER,ITHE T AR

KX oL R A F R RAEWE R, URGERABCM B RN BT, 41 T %

tBERRNL NS H, CHEAN

HhE 45 E S TN241

SCERFRIRED A

FKE dhE R REAS
KER 3D MA EA LT+ FHRBEHEE KR

R REMLE frdfe A%,
WO A ot R T AR

DOI:10. 3969/j. issn. 1001-5078. 2016. 10. 014

3D model of end pumped DPAL and simulation study

of its output characteristics
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Abstract : According to the laser three-level rate equation theory and spatial distribution of pump diode focusing, theo-

retical model of three-dimensional DPAL rate equations is established. The model was solved by numerical method

with the boundary conditions of the laser system. The output characteristics of end pumped rubidium vapor laser were

analyzed in detail. Meanwhile, the influence of some parameters on efficiency of mode matching, threshold pump power

and the slope efficiency were analyzed , including focusing spot radius of pumping light, focusing position and gain cell

length, etc. The influence of the medium length on the laser output and the threshold value was calculated at the best

mode matching. In order to obtain the maximum laser output power, the optimization parameters of the laser system

were given,including the medium length,the focusing position of the pump and the output coupling reflectivity.
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Fig. 1 Energy levels of Rb relevant to a laser demonstration

K2 gk iliz DPAL 4544 F3oG 8 4% 1k
AN TR A 4% T 16] 14 41z D FIOE O 5t s B R, 3 4
IR ED LI M 5350 A5 1] B iy iz e
SIS IR , ASHIIZ sl 1T,
T 350 D 48 i W 1 1 XS s S AOE A Sl A, T,
N HABICEIFE , R, TR, 5350 9 i tH R 45 B 0 e
PSR RO 3R 1, O i R T O G AY RO
5

Rb cell

|
I;
I]+
T
Output las
utput laser Ir i

Lour
Roc

< L z=L R!,
z=0

B2 SOLIR IR A R D7 1 Az e oL s 2K
Fig. 2 Longitudinal pumping DPAL structure and schematic diagram
of the pump intensity and laser intensity in propagation

directions within the laser resonator
RT RGO R R T R BIE , B A
Jo ORI Y % i A R Dl 56 1Y) 2 ) 3 A TR I
I A B R IE 6 2 v B B T8 R
W, S N R O G A T R

dn, (x,y,2) |

IT == I:nl(x’y’z) _?nfé(x’y’z):l X
* I
J’ 0’13(”) X p(x’yvz9v)dv +0_21 x [nz(x’y’z)] _
o hv,

[l+<x,y’z) +[[(x,y,z) nz(x’y’z)
m(x.7,2) ] - p LT
l 21

n3(x’y’z)
e (1)

T31

dn, (x,y,2)

dt =— 0y X [nz(xyysz> - nl(xaya



1240 ot 5 2 b

746 %

I (x,y,2) + 1 (x,y,2)
Z)] l ho l + '}’mix[’%(x,y,z) -
1

2exp(= 25y, (r,.2) RACHE) 2)

21

dny (x,y,2) 1
xT = [nl(xayyz> _7n3(x?yvz)1 X

= oi(v) x1,(x,y,z,0)
J;) = h;p d” - ’Vmix[n?a(x’y’z) -

”3(96,9”,2)

2exp( = pm (x.y.)] =P 3)

K, (w,y,2) o (5, y,2) yny (a0, y,2) S0l 4
AT R E (x,,2) A°S,,,°P, Py FHHAR
JE IR TR 50, 0, 73 BRSO A 75
T2 %%'JZPM ,ZPl/z E/‘Jﬁgé&%ﬁ;am ﬂ‘szl/Z _251/2 BRIT
LA AR 1 B B AT 5 0,5 (0) R X BRI v 4k
(B o SRR N B8 5P, S, 0 BRAT T IR Y
Wi ;AE Py, FP,, A8 2Z 8] 1Y BE 5 2%y,
NPy, FIPP,, REZLZIR) RS A BE SR A& % b Oy
W vEH i by R 28 R T O ARG 5
1,(x,y,2,0) NIZEA FOSILALE (x,y,2) AEHE—H
oo QeI B e 1 (2, y,2) R (x,y,2) 535000
I JFOS AL B (oo, y2) A 1] A% 0 1) ) A48 1) 38
otk IR (1), (2), (3) FAMEM., =FHZ
[F1) 5 FE R 1 5 R
n(x,y,2) +ny(x,y,2) +ny(x,y,2) = ny,
(4)
ngy, AT B EN AR TR, i AR
JEER B A AS VR IR E o filiz 6 A0 Y G 35 1R R
T 2 e o3 A b 1) A Bl s 06 Ao E 9 75
T2«

dI* (0,02,
M =+ I:nl(O,O’z) - ;7’74(090’

dz
Z)JUIS()\>I;<0’O’27)\) (5)
dll_(ziz,o’lﬁ =+ [nz(0,0,z) - n](0,0,
Z)JO-B[;(O’O,z) (6)
2 RS (B I A A
17(0,0,0) =1;(0,0,0)TR, (7)
1;(0,0,0) =1;(0,0,) T{ TR, (8)
17(0,0,0,0) =17(0,0,[,A\)TST:R, (9)

TEZ E WU A SIS G B 2645 T, %) ik
TETY AR P38 I AT BER %
3 HELER

HOLAHIZ YO AR ROGRAE S i P ) A

WA 3, iz e 0.05 em, KHUAM (CEA1) N
0. 03 rad , Ot ' AR A I 42 1 & O H 06 1 IR
JERZHRE , & 3 BT RO 4 0. 06 cm, 3
S A BUR SE N E 6 S AEOEAR FEAR /DS,
DRl S T 5 v AN 25 B A BT TR O O TR 2 A 0 A
A, WOCAZ G TE A% 7% J7 1) BB E 'G5 o
g3, HOGBE AR N Y RE & PP RE 1Y) 86. 4%
HWOGEIRE A A S B R R R, =0.2, m g
ISR, = 1.0 a5 E DBELRT, =T, =
0.965, MWazSH IR T =140 °C, & tp S 44Ky 600
Torr H g, 4l 42 56 o 0 P K 780.2 nm, 4 58
0. 15 nm, 3138 5 2 SR OB 3 4 30. 2 W, DPAL
OGS K 795 nm,

T
1.0 :-\_‘filzﬁp /
0.5 Taser g 1

E

E 0
] e e .
T Il AN N N DU \
15 !

-15 10 5 0 5 10 15

K3 A B ains e Mo L B4R SOt 2 A1 7R T 1A
Fig. 3 Schematic diagram of distribution of pump and laser spot
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Fig. 4 The longitudinal power distribution of pump and laser in the cell
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