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Fig. 1. Simulation results of heat distribution of organic crystals: (a) Without and (b) with diamond substrate.
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Fig. 2. Curves of crystal temperature variation with pump power: (a) Maximum temperature; (b) minimum temperature.
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Fig. 3. (a) Schematic diagram of thermal damage experiment; (b) thermal damage surface (Surface A) of DAST crystal; (c) surface
of Diamond-DAST crystal; (d) inside the Diamond-DAST crystal; (e) outer surface (Surface B) of the Diamond-DAST crystal.
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Table 1.  Dependence of pump power and thermal damage of DAST crystal with/without diamond substrate.
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Diamond-DAST P<110W 1.I0W = P< 170 W 170 W <= P<265W P=265W

034201-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 74, No. 3 (2025) 034201

A, S T B9 Diamond -DAST i {4 )&
9 0.54 mm, SEARIE 4 PRI PR, WK o5
A CH IR T 10147 LA S ARA DT R A1 fif
R Z BRI 211 Bolometer 3480 28 %) 14 42 K
58 5% I AT T AR, Foma o, R B 2.89x10°
V/W. 25 [ 3 RN 25 e 7 %, SR R A%y
100 Hz F 47k &5 #EA T3, A3 38T 6 B Fo A 2
OGRS 7 R Y SRR 20 B RR.
PEHBU AR 1 —BU5 , RIS 2 il
T A A R PR AR, 45 SRanE 5(a) BT,
AR PR EA RIS IR IREE, mPRiEE
ek 17.96 dB. F|FH A T T 80 KO R 1
A [r) e i R P AR E P, S5 SR AN 1R 5(b) BT
7. HEL5(b) AT, ZEHOCEAARE PR, 30 min
PR RS /N T 42 pm. i [ A0 K )
FM 101 BT KR L, S BRI E

Laserl & amplifier

HWP1
‘e. ’
f’ L2
-~

~

Laser2

4 W, X\, 7E 1545—1561 nm 535 5f B, o %
AAES0.22 W LA,

S OB K IR BT R E R 4 W, TR
P 101, JE B Ny A RIS AR 2% U i 1 AT
24N, MK FARTEE N 1545—1561 nm Bf, %R
1) 6 %% D6 i 1R R L Ry 1.1—3 THz, it A
PEOLIE 6(a), PEHLL (0 SR R it H s R85
A L. A= Ta i ik i 2 b5 A3 22
H 25 S H K ZR A AR R4 I () 3R AT 3. 24 A
EINR N 2.493 THz B, 2% 0 1 D)5 5 e
K, FETRN 3.39 nW, iR K 0.85%10°9,
5 TCHEA AT L, e K DR EE T 22% 2. B
T DAST {fAARYE 1.1 THz MHiEfEAE R 7)) m 1
P S T B SR A, 2 KRR 2% R SR AE 11—
1.4 THz i BBl P9 8 DD R 841K, 7€ 1.4—3 THz i
FEISCEE T oW R OB %% B . &1 6(b) A it

Chopper

Bolometer

Bl 4 3% 2 RO % 5 55 5 92 50 B K] (4 1€ 24 Diamond -DAST fhiR S M) I R)
Fig. 4. Schematic diagram of the CW-THz source. The inset is DAST crystal with diamond substrate.
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Fig. 5. (a) Polarization characteristics of the dual-wavelength pump; (b) wavelength stability, where the inset is power tuning char-

acteristics.
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Fig. 6. (a) Tunable characteristics of the CW-THz source; (b) stability of the generated THz power over a time frame of 30 min at

2.493 THz, where the inset is polarization characteristics of the THz wave.
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difference frequency generation with DAST crystal”
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Abstract

Terahertz (THz) waves have been widely investigated recently due to their ability to reflect the fingerprint
characteristics of samples. As a promising method, THz technology has aroused great interest in various
applications, especially biological imaging, environmental monitoring, non-destructive evaluation, spectroscopy
and molecular analysis. In order to reveal the intramolecular vibration/rotation information of various
compounds, the linewidths of their absorption lines are usually in a range of GHz or even MHz, and THz waves

with wide tunability, narrow linewidth, high frequency accuracy, and high power stability are required.
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Currently, the linewidth with GHz level and low SNR at higher frequency still limit its further applications in
reveal intramolecular information. In this work, the thermal distribution characteristics of DAST crystals based
on diamond substrates under continuous laser pumping conditions are theoretically studied by COMSOL
Multiphysics, and the effectiveness of diamond substrates in dissipating heat from DAST crystals is
experimentally verified. Then, a narrow-linewidth and tunable organic-crystal continuous-wave terahertz source
is demonstrated. Two narrow-linewidth continuous-wave (CW) fiber lasers are used as the pump sources for
generating difference frequency. The terahertz wave is continuously tunable in a range of 1.1-3 THz. The
maximum output power of 3.39 nW is obtained at 2.493 THz. The power fluctuation in 30 min is measured to
be 2.19%. In addition, the generated THz wave has a high polarization extinction ratio of 9.44 dB. Using this
CW-THz source for high-precision spectral detection of air with different humidity, the results correspond well
with the gas absorption spectral lines in the Hitran database, proving that the CW-THz source has narrow
linewidth, high frequency accuracy and stability. Therefore, it can promote the practical application of tunable
CW-THz source, thus having good potential in THz high-precision spectroscopic detection and multispectral

imaging.
Keywords: continuous-wave terahertz source, difference frequency generation, DAST crystal
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