20(2): 124-129,2014

Acta Sinica Quantum Optica

: 1007-6654(2014)02-0124-06

850 nm, 76 MHz,
. TEM(]I 4

, —2 20 dB

3 3

: 0431 : A

[1-2]

[s] [4-5] [6]
[7-8]

[9-10]

L]

. TEM,,

( synchronously  pumped optical parametric

SPOPO)
. SPOPO

oscillator,

OPO

: 2014-02-26
(11274212;61121064) ;
(1989—), . s

t . , E-mail: jrgao@ sxu. edu. cn

TEM,,

, 030006)
130 fs , TEM,,
TEM,, .
TEM,,

DOI:10. 3788/ASQ020142002. 0124

2011, Fabre 795 nm,
SPOPO ; 12
dB )
2013,
SPOPO,
TEM,, ) 2. 58
dB [8] 3
TEM,, .
850 nm, 76
MHz, TEM,, SPOPO
TEM,, .
425 nm  TEM,,
1 PPKTP ,
TEM,, 4 )
1
TEM,, )
y d

(2010CB923102)
. E-mail:374654102@ qq. com



TEM,, 125
H
tooa (x5 y + d) 2w (x5 y) +%u01(1‘93’)v(1) s Loy 3 X00 TEM,,
o TEM,, .
(2ry) =——t 5> (2)
Upo (X5 Y m X w w! ’ (4) R TEMm
P 01
2 y 7(.12‘#,\'2) "
un (x,y) =, /— X =5e¢ 7, (3) y y
T w P//Z or . [/ __ 2 I Ap— ZPI), 00 s (7)
s Uoo Uor TEM,, TEM,, Xo Koo
. Py TEM,,
HS)
TEM,, s A 5 X y
G p,
‘ [13]
TEM()() 1
TEM,, . G= ——7r—5. (8)
(1- )
’ Zw() Pﬂl
TEM,, ( ) wo 14 - (a)
TEM,, ( ) s 12 4
10 4
: R R . 5 B 8
a(t) =— va(t) + Xoya" (Db(t) + E 6] .
V ZYilzgllvz(t) + V 271;/ 41 o ) d___-—F—f_F = I.h}
1 e B —% *
2 7 Xol ~2 ’ r‘:ﬂ_’ﬂ_
b(t) =— vy,b(t) —==a’ (1) + 0 ; ;
2 0 20 40 60 8O 100 120
> - Pl P'l'l'fl!i\“:
N2Yinia 0o (O + A2V avig s (4) o
a b san b Fig. 1 Graphic of the fundamental
- field gain and the pump power
SY=7. + y, Ve = Yoru + (a) stands for the TEM,, , (b) stands for the TEM,,
1
Yiw 5 Vin~ YVinosh
(a) TEM, ,(b) TEM,,
5YiNYia
1 , (a) TEM,, G-P , (b)
’ TEM,, GP .
Xoo  TEM, TEM,, G
[12] ] ’ s
; % TEM,, i TEM,,
X, =12 L= LA =5 L TEM,,
w, €y
TEMQI 1) TEMOO
A :H"‘poo (ug)?dxdy (6) 13 , TEM,,
v A TEM,, TEM, 4. 1 R
5 Upoo U1 ’ TEMOO
TEM,, TEM,, TEM,, s
3 @ e TEM()] ’ TEMOI



« 126 - 20(2) 2014

’ QD H .Q
. 0= 27I'f/77 f
— vifp— L °
Vi) = 1447 ( ﬁ)
cos’ (@) sin” (@) 2
1 1\? €D
—+40° 2— — 2
G ( ﬂ) 40
SPOPO
— 850 nm

Line 1

— 425 nm

PBSI |

\ .............. ;

PZT1 |

Ti:sapphire

HWPI

PBS2

HWP2

HWP3 Local

Delay

Line 2

M : mirror; PZTs: piezoelectric transducers; HWP half wave plate; D detector;
SHG:: the second harmonic generation; PBS: polarization beam splitter; BP: beam profiler;
SPOPO: synchronously pumped optical parametric oscillator; SA : spectrum analyzer;

Fig. 2 Experimental setup
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Fig. 3 Optical signal transmission of the synchronously
pumped optical parametric oscillator
(a) stands for the optical signal transmission
when the beam is mode-matched into the cavity
(b) stands for the optical signal transmission

when the beam is misaligned into the cavity
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(b) stands for the distribution of optical intensity
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The Gain Realization of the Spatial TEM,,
Mode for The Ultra-short Pulse Light

LIU Ling, KUO Nan, LIU Kui, ZHANG Jun—xiang, GAOQO Jiang-rui

(State Key Laboratory of Quantum Optics Devices ,

Institute of Opto-Electronics of Shanzxi University , Taiyuan 030006 , China)

Abstract: With the ultra-short mode-locked femtosecond pulse at 850 nm, and the repetitionrates of 76 MHz

and the pulse width of 130 fs, through a singly resonant synchronously pumped optical parametric

oscillator, periodzcally poled potassium titanyl phosphate crystal pumped by the second harmonic can

generate about 4 times gain for the spatial mode TEM,,. Theoretically the signal gain of the mode TEM,, is

higher than that of the mode TEM,, when pumped by the mode TEM,,. This is important for the

generation of the non-classical frequency combs, for it can generate about — 2. 20 dB theoretical squeezing

light.

Key words: mode-locked femtosecond pulse;  synchronously pumped optical parametric oscillator;  the

gain of the spatial mode TEM,,



