56 11 2007 11 Vol.56 No.1l1 November 2007
1000-3290/2007/56 11 /6451-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

THz :

127 12 2 2
2 2 2 1
1 300072
2 510275
2007 2 19 2007 3 30
THz THz
THz
THz
THz
THz Raman
PACC 4255 0365S 4265C 3300
1.
THz 1 THz = 10" Hz
100 GHz 10 THz 30 pm
3 mm 3m
T-Ray. or . NH,
8 Lamb
CO,
THz
385 pm
THz
THz
THz = Chang
Bridges ’ CO, CH;F C,H,Cl 2.
CH, OH
Lamb ° _Lamb
D,0 THz
. 385 pm Maxwell
THz Schrsdinger
* 20040056010

T . E-mail honghezhi @ sohu. com honghezhi @ 163 . com



6452 56
THz
8rhy’
Iy = Wd 1
THz THz d, d, = 100 MHz THz
385 pm ly=2.2x%
Raman  AC- 107" W/em’ . THz
Stark . THz
THz THz
9
3 L 44y Ralnan
320 MHz '4\' "
(010) @f 4=385um
2 443 Rafnarl
1213
quantum
electrodynamics QED 8
(000) 1 15
. Raymer
1 D,0 THz
Raman 2
THz CO,
1 100 ns
CO, 9R 22 w, = 10 ns
1079.8522 cm™" 9.26 pm D,0 Raman
E 5, = 617
267.58083 cm™' E, 4, =1321.41375cem™' E, 4, THz
= 1347.39375 em ™" . Sy 4y 4y ok, r v 7,9k, rt
or c ot
Joiot ik - E E; 1
P wy = E3 _ El — =?BPE551H§0 rt - ’}/pEp
1079.81292 cm™' . OE, r t 7. 9K, r i
or e ot
:%[&Epsingo rt —-v.E,
0,=w, - w;=-0.0393 cm™! r
320 MHz . 100— ort =- K.'J_ E, rt E . r o d 2
11
1000 MHz Raman Ep rot Es rot THz
E, E, R v, 7. THz
wy = E; — E, =25.98 cm™ 7 7 THz
p s
THz A, =385 pm 0.779 THz . THz
THz
THz THz
G, G, §
THz 2N, i T,
G A L

* T 7 eynchB,



11

THz 6453
2N, 12T,
G, =- Lo Py —a
" eohB, ' 3. THz
I, =I,e %"
-G L
I, =l,e " 3 THz
N, D,0 Raman
N P N 33
- P/ kT DZO 9 [p() = 10 X 10
T =300 K Raman THz 3 a
_ 3
D,0 N, =6.15x10" P P lp=2.0x10 THz
Torr 1Towr=133.3Pa ;0. g, 3b Lo
_ 12 =3.0X10 Raman THz
€ n= ele,
D,0 p k= h/2n 3.
Raman
L a, a,
' 0, =320 MHz Raman 3¢
3 THz
C
G. G, I 1, "
N
0, =320 MHz Raman
2 AZ
3 Raman
THz I,
L THz Raman . 4
" THz
THz I, I, n+l
THz Az I, <1.0X10° W/en’
G, Gy o THz 1, <100 W/em'
Ip n+l Ipn _(IPA[ 4 a
[s n+l Isn 67 CNAZ 4 Raman
THz .
THz THz 1.0 X 10 W/em® < [, < 1.0 X
10° W/em® THz
4 b THz
WAV
Raman
AZ =1 mm. 1.0
4 2
CO3-9R(22) THz (385 pm) X10" W/cm® . Iy >1.0
m—Ppif2 e ninel N=L| N - X 10° W/em® THz
4 ¢
THz
2 N

THz

THz



6454 56
| Ie=2.0x10° ®)
- 18
EE r 16 &
= =3
£ - 1 £
N <
i r 14 <
\./\/\/ 2
-0 -0.5 0.0 05 10 -1.0 -0.5 0.0 0.5 L0
AF/GHz AF/GHz
Ipo=3.0x10* ()
E
Ka)
]
~
N
-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
AF/GHz
(c")
0.0012
&= i
3
S 0.0008 |-
<
~N
,.:’ L
0. 0004
-l-\ 1 1 1
-0.6 -0.3 0.0 0.3
AF/GHz
3 Raman
THz
2000 5 THz
I | . 4
1500 -
o : 1,=1.0X10° W/cm®
g i l 2 E
2 1000 : g THz
:m L I < THz 5
|
500 | 1
|
i ! 320MHz | I, oc I, —23.131; + 193.25, — 708.961,
0F ~—1unn" , : ------------
; - ; - ; 0 + 1137.461, - 633.55
10? 10* 108 10® P
Ipo/(W/em?) THz
4 Raman
0.5m 5% 133.3 Pa Raman THZz
300 K

0. =w, —wy; =0 THz

s



11

THz 6455

0, = w, — wy =320 MHz

Raman
4 1.0 X
10" W/em® < 1,5 < 1.0 X 10° W/em®
THz 8. =320 MHz
Raman
1,>1.0X10° W/em’ THz

Lamb

Peter H S March 2002 [EEE Transactions on Microwave Theory and
Techniques 50 910

Ferguson B Zhang X C 2002 Nature 1 26

Yue W W Wang W N Zhao G Z Zhang C L. Yan H T 2005 Acta

Phys . Sin. 54 3094 in Chinese
2005 54 3094

Zhang X B Shi W 2006 Acta Phys. Sin. 555237 in Chinese
2006 55 5237

Chang T'Y 1970 Opt. Commun . 1423

Paul W Mulligan W J  Erickson R 1983 IEEE Journal of Quantum
Electronics 19 4

Koichi S Kanji M Masaaki N Takashige T 1992 Japanese Journal of
Applied Physics Part 2-Letters 31 1556

QinJ Y Luo X Z Zheng X S Zhou X R Huang X Lin Y K 1998

Acta Optica Sinica 18 262 in Chinese

THz
THz
THz
THz
1998 18 262

9 Sargent M 11T Scully M O Lamb W E 1974 Laser Physics Boston
Addison-Wesley Publishing Co. Inc. 189-191

10 Mellau G Mikhailenko S N Starikova E N Tashkun S A Over H
Tyuterey V G 2004 Journal of Molecular Spectroscopy 224 32

11 Hodges D T 1978 Infrared Physics 18 375

12 Raymer M G Mostowski J 1981 Phys. Rev. A 24 1980

13 Trippenbach M Rzazewski ] Raymer M G 1984 J. Opt. Soc. Am.
B1671

14 Apanasevich P A 1996 Laser Physics 6 1198

15  van den Heuvel J C van Putten F J M Lerou R J L 1994 [EEE JQE
30 2211

16 Rokni M Flusberg A 1986 IEEE JQE 22 1102

17  LiTC HuoY P 1965 Acta Phys. Sin. 21 1933 in Chinese

1965 21 1933



6456 56

Effect of pump laser intensity on optically pumped
D,0O gas terahertz laser”

He Zhi-Hong' 2T Yao Jian-Quan' > Shi Hua-Feng®  Huang Xiao®
Luo Xi-Zhang®  Jiang Shao-Ji#*  Li Jian-Rong®  Wang Peng'
1 College of Precision Instrument and Opto- Electronics Engineering Institute of Laser
and Opto-electronics Key Laboratory of Laser and Opto-electric Information Science and Technology
Ministry of Education Tianjin University Tianjin 300072 China
2 State Key Laboratory of Optoelectronic Materials and Technologies Sun Yat-Sen University Guangzhou 510275 China
Received 19 February 2007  revised manuscript received 30 March 2007

Abstract
Based on the semi-classical theory the pulsed-laser pumped D, O gas tera-Hz laser was theoretically analyzed the relation
between the intensity of pumping laser and the output tera-Hz laser light was studied and numerically calculated. According to the
result of calculation the intensity of the output tera-Hz laser light increased approximately linearly with that of the input laser in
a certain range but gradually decreased because of the bottleneck effect when the intensity of the input laser exceeded a fixed
value and for given gas pressure cavity length and operating temperature an optimal intensity of pumping laser exists. A

frequency tuning range of the output signal occurred when the intensity of the input laser was strong enough.
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