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Fig. 1 Diagram of terahertz sheet-like flat-top beam
shaping system
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Fig. 2 Structural diagram of terahertz light-sheet
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Table 1 System design parameters
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Fig. 4 Simulation results of flat-top beam
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Fig. 5 Simulation results of the main section

gi b ANl O BRE T P B A AU
AR ZR G TR s S I R D i A - T
P, I — 2L RAIE TR 2Z X TR R
A—ERRERET .

4 SCERERIE

TEATF B AT IR R GE ) AT SR ) 3R 55
PRog e 5000 R G A T — LBk, e R i
CL S AH DG AR AR SO, R R T AL 745
il A AR (CNC ) il 3 %Rz 1 SEAR I, T
T T A R A AR SRR A B 2% 6 R B R
HDPE, i% ¥ Bl 76 330 GHz i B 49 37 51 8
1,52 ¥ = Heihil ¥ 1 oo a R IR S I T A
A 6 PR BT T B IE 5206 R 58, RGN
e BATI A4 5 A 0.33 THz Kk 2% I &% 5t
U8 Ay FHOIMR L AEAIAR 2 KR 2E 0 R
SR A o B SRS AR Bl AR W] 4R RS
Bl ik AL L DA XHE S 31T 22 R AR
SO R AU AR ARG T 81 2 il AR
T 77 ) _LAKSE A x Al SRy Bl DL 2% R
JESFT VISR Tt S S N AR R R U A
BB e TR R R B A B AE 2 = =31 mm Ab,
B BRI AR AR 1 AT 2z = 200 mm &b, FH A
M 2 L F z=300mm &b, K#k2Z i F z =
400 mm 4,

KA I RAHH

B ABAL R VR A 2 T
Ko SEEITRAL

Fig. 6 Completed experimental system
XTI RGN FEZ T = AP R oA
O, RIARAIAR 1A% A 2R GEASHROR Kbk
256 R AT AT USRI A, K2t i — Ik
A5 BRI o A I X = A P AR
AEOLANE 7 7, b 07 SRR A B R xy T
PR S 3 AT L, T 5 A A B y=0 AR AR




32 ot 5o R

00 4%

SRIE A 1B 7 (a) S R 2% UK T R ik
RIS B0 AR 1) A1 181 7 (b) oAy 283 URH 37 Al
BTV i A R 28016 i 1T ALk 14~ T AR 1]

80 80
60 60
40 40
£ 20 £ 20
£ 0 = £ 0
~-20 =20
40 -40
—60 -60
-80 -80
-80-60-40-20 0 20 40 60 80
o x/mm 1.0
0.8 0.8
#
o6 = 0.6
2 =
= =
—% 0.4 = 0.4
0.2 0.2

0 0 -~
~80-60-40-20 0 20 40 60 80

x/mm

(a) ABF2Z AR A o377 Pl

-80-60-40-20 0 20 40 60 80
x/mm x/mm

-80-60-40-20 0 20 40 60 éO
x/mm x/mm

(b) BUHALBUHETE J5 R 4347 ]

o3 AT, B 7 () 2 R 250 Fr — I A 1Y
WA ) 731

80
60
40
20
0
220
-40
-60

/mm

=80
-80-60-40-20 0 20 40 60 80

1.0

0.8 / ’\
|
% 0.6
=

Eo04
02

0
-80-60-40-20 0 20 40 60 80

(¢) K2 I FRUICHETR J IR R o3 A1 ]

K7 BAEIERCR A
Fig. 7 Diagram of beam shaping
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Table 2 Comparison table of parameter for flat-top

beams before and after terahertz light-sheet shaping
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Research on the Generation of Terahertz Sheet-Like
Flat-Top Beam

PENG Jin-yu' XU Zhen-ye> HAO Cong-jing’ WANG Ke-jia'
YANG Zhen-gang' LIU Jin-song' SHEN Si-shi'

(1 National Laboratory of Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China;
2 Research Institute for Special Structures of Aeronautical Composites of AVIC, Jinan 250023, China;
3 Beijing Great Wall Aviation Measurement and Control Technology Research Institute, Aviation Industry Corporation of China, Beijing
100111, China )

Abstract For the purpose of shaping terahertz Gaussian beam transmitted by the terahertz transmitter into a terahertz sheet-
like flat-top beam, this article proposes a method of designing which combines a dual-phase plates with a terahertz light-
sheet to shape beam. In theoretical design, we first use the input-output algorithm to design a dual-phase plates that can
shape Gaussian beams into flat-top beam, and then shape the flat-top beam to a sheet-like flat- top beam through terahertz
light-sheet. Numerical simulation was conducted and an experimental system was built at the same time of theoretical
design. The results all indicate that the system can convert the Gaussian beam transmitted by 0.33 THz terahertz transmitter
into a flat- top beam with a sheet-like distribution in space. The relative root mean square reaches 71.41% for the sheet-like
flat-top beam obtained in this experiment which fully demonstrates the effectiveness of the design.

Key words terahertz; Gaussian beam; beam shaping; flat-top beam; sheet-like beam





