Chinese Physical Society
Mﬂ#ﬂ Acta Physica Sinica

Institute of Physics, CAS

BUERIIHIZ 55 T 3 IR R AL R A B IR IR E IR0
PeigsE E ey Gk RE 2kF T

Numerical simulation of effect of pump distribution on spherical aberration of end-pumped laser
Yao Qiang-Qiang Wang Qi-Han Feng Chi Chen Si Jin Guang-Yong Dong Yuan
5| {5 & Citation: Acta Physica Sinica, 67, 174204 (2018) DOI: 10.7498/aps.67.20180113

1E 2515715 View online:  http:/dx.doi.org/10.7498/aps.67.20180113
AP %R View table of contents: http://wulixb.iphy.ac.cn/CN/Y2018/V67/117

AT RE R B E b3 E

Articles you may be interested in

WU AN YD YAG B B
Dual repetition-rate mode-locked Yb: YAG ceramic laser
YE=4.2018, 67(9): 094206  http://dx.doi.org/10.7498/aps.67.20172345

Nd:YSAG H i (16 1 RO G 1 e
Spectral and laser properties of Nd:YSAG single crystal
PP 22 H%.2017, 66(15): 154204  http://dx.doi.org/10.7498/aps.66.154204

885nm Wiy 42 HEIE AL Bk rh 1319nm =85 T s 0
A quasi-continuous dual-end 885 nm diode-pumped three-mirror ring-cavity laser operating at 1319 nm
Y 2442016, 65(15): 154205  http://dx.doi.org/10.7498/aps.65.154205

BARIIIRES U WP HOG & S AE R ET b 7= AR s R B 2

Generation of octave-spanning super-continuum in tapered single mode fibre pumped by femtosecond
Yb:YCOB laser

Y% 4.2015, 64(5): 054206  http://dx.doi.org/10.7498/aps.64.054206

28.2 W KB e 878.6 nm B0t A FLHRIZ XA 14 1064 nm G A
A 28.2-W wave-locked 878.6 nm diode-laser-pumped multi-segmented Nd:YVO, laser operating at 1064 nm
VP22 4%.2014, 63(21): 214206 http://dx.doi.org/10.7498/aps.63.214206


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.67.20180113
http://dx.doi.org/10.7498/aps.67.20180113
http://wulixb.iphy.ac.cn/CN/Y2018/V67/I17
http://wulixb.iphy.ac.cn/CN/abstract/abstract71989.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract70568.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract67922.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract63433.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract61473.shtml

) I8 ¥ 48  Acta Phys. Sin.

Vol. 67, No. 17 (2018) 174204

HUEARUIHIE 7 %0 X im SR A E 7
mARIERERE RN

ghiETE TRk HH

AR 2k E EM

(KBEHLREHER, K& 130022)

(20184F 1 A 16 HYEl; 2018 4E 6 H 2 HIBIETLF )

T BT TS S LT, WOt S AREAN F 23 A5 (s e dilis i BB SR 22 AL, T RS Ve S
JiREM Zernike 22 WK AR, AL T #OBEBIERE 5 hia 6 om B A AR, BRI BEAT 1 AR 73 A A0y FOAT
FC, FERT A R 7 P B AT E . SRR AR B hE Th AR R, i e e A ilis itz
I ERZE IR K, HBEA iz 20 A 250k B K (Br i o A A1) BRZEZZ /D, BEE I I3 g, #hig oA &
Bk X ERZE (R BN, HANR] 70 A Z K P A R 22 ZE BZ I O IR i v i A iz ot i
B3 R SR FOL DY A (IR AT 1 B A A0 E A, AR A Rl S DR, R s e A dilis
V15 B R SR HOL DR (G B 98 04 0.30—0.63 1 il 42

KBEIE: g, i, B, Zernike 2 1A
PACS: 42.55.Xi, 42.15.Fr, 42.15.Dp

15 =

H M 5 B ARGF B BR 22 5 [ AR 0 2% 1
OB BRI LA T ) DAR, X R AR AR ZE
WM AR 1 D00, S 7 s b 5 e G R 222 1) 7
Az, BHIEN G ER ZE AT T R E R AT, Bl wndhiz
The MR i 22 Hiox BR 2% ) g 5 (0101 B3R —
BN R Z Ak, H FR OGRS AT R
1B oA i Y a8 50 o A s v i o A 18l 3
S A B 45 WO b AR 11 B 23 A B AR A SR K ) R 22
DRI T 52 M0 B FE 22 (OPD). BR 2, B2 e i & 1)
5 BT, SRR DA N A IZ e 70 A7 6 B Bi ek
ZE R REE 7 TH AT R R

AL I AN [E] 43 A7 B 48 S s Nd:YVO,
mn VI B CARRR sOgEAT 404, AL 1 R @)
OB BEERZ A AT AL, TE R R BT IR % 1) Sk
1 Bt T 7 AT SRR IR |, iz e
G i AT B 43 A B2, DR FE 43 A KR At AH

* [E X H AR G (HILHE S 61505012) BEBhRERAE.
T B E1E#E. E-mail: laser_dongyuan@163.com

© 2018 FEYIEF S Chinese Physical Society

DOI: 10.7498 /aps.67.20180113

P2 A3 AT, BETTE T Zernike 2 WK ETF, 43 BT
OB G ERZ KA, LR SO A R HE B
Z)— AeRIE I BRI T 4% i R AR T A
Nd:YVOy § A5 52 2UA [F] 73 A 12 e s i, 5
AR AR A R BE 3 23 AT IR ZE 34K, X iz T 26
FEH AT T 00, JExt — i s ioesilis
ERZE R RBEAT 7B 8T, B FC 5 i R
HA 3 & FI A, 6P AS TR S B85 T A0 4 i T
FIZ WO SR RGE B R ZE T 5 R A B4R SR AT
X Bl IE e 70 A ) 1 BE DR BR 22 L R R O A%
S RV SR T B AR,

2 B

DA FAREOLAS (LD) 1F Jydis Y i 4= [ 253
Jeds (DPL), DRHELA MR D05 Kl (0 2 FH
S, BN RO S I — A R T AL X
Hhhaz V5 1 AR SR AT VRN A3 s 0 04 ST
O NG B A EEOCSR LRI S, s iR

http: //wulizb.iphy.ac.cn

174204-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20180113
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 67, No. 17 (2018) 174204

B H S R A OB TR A R A ELE, T
CFARFLARRE, M3 HH S, TS 3843 45 2
R MOk 19171 RO 1 o R L B b
SEHRIE ST F L A

I(z,y,2)
( a>2 b\ 2 k
-2
= Ipexp —2 2 2 2
X eXp[_ﬁZ]v (1)

Kb w MR R AR 8 R RELG o, b A 2,
y TREIRSE; kA FEMIZ AR, 2k =1
Iy A, 2k > 20 g E AL, e kL
K APTOER, 2k = oo, HIGm A £E R
AR F W AT S A AR O 9 AR o3 A
O 1 s,

Iy =
Pr

[iéae“’ 2{($3)22(y2)2] dody

w

o Pp Jy s i (1 his D =

e R Y AR B2 A AT DU SR g AR A vk &
J7 IR
0*T(x,vy, 2)

K,
Oy?

T (x,y, 2)
ooz T

0T (z,y,
+Kz#+s(x7yvz):0? (3)
XN T (z,y, 2) NRERTRE S, Ky, . AFRES

Z2H0; S(x,y, 2) IR KA
S(x’yyz) = 577—7(957% Z)v (4)

3 BB S AR iz D TR IR R G N
HH ¢ 6 B T 20N R Y 35 RE 8 I IR 3 R B
n=1—X/ A, FHH N, AHIZEH A 808 nm, A\ N
PR 6K 1064 nm. ISR (3) AT K AR, 1531
v VA P (R L RE A ),

T(z,y,2)

[o ENNe o lNe o]

= Z Z Z Ay Sin %az sin mTTty cos %ﬂz, (5)

n=1lm=1[=0

1.0}
0.8

0.6 -

/1,

0.4F

0.2

—2w —w 0 w 2w
w/mm

1 NIRRT PR e A 3o L 1
Fig. 1. Contrast diagram of super-Gauss distribution

diagram of different orders.
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Numerical simulation of effect of pump distribution on
spherical aberration of end-pumped laser”
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Abstract

In order to study the spherical aberration of thermal lens when the laser crystal is pumped with the pump light
distributed differently and the pump light under the end-pumping condition, in this paper we establish a single-ended
pump and constant temperature thermal model to analyze the working characteristics of the Nd:YVOy4 crystal. The
steady state heat conduction equation and Zernike polynomials are solved, and the relationship between thermal spherical
aberration and distribution of pump laser is established. The model is used in simulation, and the simulation results
are further analyzed theoretically, showing that under the same pump power, the spherical aberration is greatest when
the pump beam is of 2-order super-Gaussian distribution. The spherical aberration decreases with the increase of pump
distribution coefficient k (except the Gaussian distribution). With the increase of pump power, the influence of pump
distribution coefficient k on spherical aberration is aggravated gradually, and the difference in spherical aberration caused
by different values of distribution coefficient k increases gradually. The range of strongest laser power of the 2-order
super-Gaussian distribution pump is analyzed and simulated. Under same pump power, the maximum range of the
strongest laser power of 2-order super-Gaussian distribution pump is 0.3-0.63 times the Gauss radius. The research
methods and conclusions obtained in this paper have universal applicability and can be used for quantitatively analyzing
the temperature distributions, thermal deformations, optical path difference distributions, and spherical aberration
distributions of other laser crystals. At the same time, this study also provides a theoretical reference for improving

spherical aberration from the perspective of changing the distribution of pump light and the laser output characteristics.
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