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Terahertz signal enhancement and control based on spatial
energy distribution modulation
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Abstract: In order to effectively enhance and continuously control terahertz wave, we propose a
method of modulating the spatial distribution of terahertz wave through external spatial
interference. Firstly, we compare the spatial distribution when placing hollow metal waveguides
with that when not placing hollow metal waveguides by means of theoretical calculation. The
impact on the spatial distribution of terahertz wave is exhibited when changing the propagation path
of terahertz wave under external interference. At the same time, we acquire the spatial distribution
of terahertz wave which can be continuously regulated by changing the relative position of hollow
metal waveguide and laser filament. The results mentioned above provide a new way for continuous
regulation of wideband terahertz wave. The results show that the energy intensity of the strongest
point in the spatial distribution of THz wave is increased by 5.9 times, which can provide reference
for the continuous regulation of broadband terahertz wave.

Keywords: terahertz wave; spectral energy distribution; hollow metal waveguide

YRS HE . 2020-05-11
EBEN : IVEHE (1995—), J, WLAEA, BRI K%K . E-mail: 172390292@st.usst.edu.cn



.« 84 . ot

% 2% 42 %

51

][/

Kihss (THz) P AHARR B | S988E . o
HER 5 2R oy T LR N SE RS, I N
TR, Bkl Ko, iEkeiaa
| EET, PR RGO R AR Z
RO ", R KA worhig
&, HpHOER 22 R ERRR A i A
AT AR Ty R BR 2% G . WOtHr 20T LIEAE
JEVF LR IR A HES Y FEfE R R,
K R RAR ST P TS K L A S, [FIR R
—i R, T AETERENR R B AL R AR
PR] I AS ) 4501 23R 114) R b 2 0% 23 T RS ] 1) 25 1) 43
Mo — SRR T 1G58, 1 o —Le ] n] BE
TR TEIER WEOCR B0 T, HEEA R
S FIASINIRAR THz 3%, 8% °h 0.1~3.0 THz,
X T AR ZE I, PR 22 R & ) R
Bie B B sk R AR KRR 2% 5, 1 AT A il
T T2 AR TN . B, B2
WFFE N BLET SO R 2230017 T — R G 5
Wang 25U 38 35 7R OG22 F R S I 1) v, 1Rk
PR MR ZZ UL (AR SRR, I BRI Mt i )
BRI, KBRRZ I A AL i 0
B INTZE 7 4 . Lin 207 3240, 760K
S22 P it it fin A S 1] L 7R Hi i R R 2% U1 11
FRATRREE , AN HL 3 JE R AR 2% 0k R
w3 B Wu P R T — R R IR )y
2, B SS —A % B TRl B IR G 3 P A R 2%
Y RN A NI S (BN, G A 12 i D ) R S
8 A 255 ) et B R RAIR T 1), I R IR 2% 18
(143 P85 IR 2% U P i I A 2 B 2 Tl e K 1y 1
TN R . Dietze 2577 $i H— Pl 1 5 5ok 0k
WU B IR KR 22 0 R S Retk B pifk
R S 1 (B RE RN S Sy 1 o, AR
PR P A 2% U 7 B LU A B B U S T DA 5
T 45 L,

BT LR FEREEO P2, AR
PERAERE AR A 2 B ERE LR, $ T —F
T 35 AR ] TP AR A 2% I 1 25 [ 43 A A 52
UL AH T A 77

1 R

ARG AR ST AORR 2% I A i Fe b
AYZS [] oAT AR B0 22 TP i B — i E R —
AR R 22 0 IR, AR SRS ) R 2% DAL 7
AR AT Z 0N, SRIGTSBRBRSZ i 4 25 18] 73
i o IO 0], otk a2 &
R, OGRS AT R
E (t)=E; exp(—;—zz]cos(wt)+

1
2

t
E>exp [— ﬁ)cos Quwr+6,)
2

(1

K o HAWE; E. E 558 o, 20 BHE
YifRmE; T\, Ty ik o, 20 BIIKSE; 0,4
o 5 200 MAXTARN o POGH B SRR R T
ADK FIRMHEIR, B2 7= R R N0
AR RN H

dNe(t) = Wapk (1) [ Ng = Ne()| dt )

Rt Wap (0 B2 I % N, WUk
SSTRNE . SRS TR TR, 22 E
SNHSHO I IS 3 AR 2R O
IO, s R

dJ() e

T m—eNe(t)E;(t)—veJ(t)

s E) AHOCHE Y5 v o LT Rl R R
e NIUHLTT s m LT BUR . BESHIR J(1) 5
KA REFRIT IR TR N Erpg o dJ/de , SBEXS dJ/de
AT R L g R R AT ARAT A 2 e S A B e
Ak, X e — 2 AT 01 LA R AR AT R
R Y

EOEZZ T I MISYN  p A R W E N2 Pl
AL TR A KR AR S i, A FRAT]
RS SAL A RS LA S AR BRI . SEBs L
P22 88 1AL A AR BR R R A A BT AR,
H— AR O RL 2 N AE R, o5
20 ZIRIBAX RS kAR, Al 3R

62(2) = 02 (z0) + ko LZ (1w (Z) =n2w (2)]dZ (4)

©)



%55 3]

N TS AL RE R A P L i R ) Kb 24 15> © 85 .

K: ky N o BB n,. ny 08 0. 20
TSR L, AT HARES A BB 2% R
S, W R 245 AL KR AR R 25 5, BRI
ZAN, IR TEAS AR T A O A% I AL RE AR
R AR T 22 N ARG B = IR0

B A %% % FE i 22 NN po(zg,00) 1R 186
2 p(zy,r), WEHARGIASE A

¢(wtHz, P1) = P(WTHZ, Po)+

21 ke zNTHz\WTHz,Z, I
j 1 kTHMTHZ(WTH )dz )
20 cosf

KP: ko, WRBFRZBE TR nruwrng, z.r) =

1= w(z,r)fwiy, A K %% % T8 hr 22 vh 1 4 5
By wp = VeNe/meso W B TSR, IEAL IR
AL 22 P L JE G2 A N Ne(r) ~ cos? (mr/(2ry))
r, NHi2zEAE

K& PEAERL 22 NS S0 T e
K(wrHz,2) =
D' D'(2)-z

xp [IO B L,(wrtHz,2,7)cOSO

dZ] WTHz ; U.)p

(6)

0 WTHz <U.)p

AP Lotz r) ~ 20 (why, +v2) [ (wlve) FFFIE
I D/(2) = D) cos o W ATHALHE I ES
D) TG 452 o N A5 B A AE BRI RN
THz J TC AL R IR W03 8 T B B R 0 45 2
TE,

L EFTR, ST ARG B TR

F
ETh,(WTH) =

L
f Ethz(wTHz, 2)K(WTHZ, 2) eXpljp(wThHz 2)1dz - (7)

s L ORI
2 ERERHER

PO RIUR B EE 1 s, Kothizz R
HTE2S DR RN, FiZKEHN 10 mm, %5
O &R TR E R 13 mm(Eg K FHOEH 22K
), WSNEAER 1.0 mm, z fiFREHEOCE
vn 751 CRISERh) , T z SR A bRaRoR 148
OB R PCE SO 22 Z [ AR AL, ALARA
FRZ I D RO S O ES

SR otz

(—=—0

-1.5-1.0-05 0 05 1.0
E1 BEBitREE
Fig. 1 Theoretical diagram

MINLE, WE OB IT R IE ]

ARSCHET MATLAB A AR 4 RS AR AR X
K2z I AE A R 2 [ R RR Y U 23 (8] o3 A 647
THER T, BEUZE R A 2 R, 554
s EE, 2 o, - RO, U
W SR AERE B R 22 Pty 50 mm &b, 2B 4h 5
AT, SRAES ) KR 2% I 25 [ oA Bk e, 1A
(0 AR A AR BR L U (AR B A3 o Kk
25U TE E s [ PP ARRE T, SRS A KRR A% U
23 (8] 5040 B F ik 5, Ak AR oA (49.66 mm, 5.02 mm),
WK 2(a) s, r 305 ) B 58 BE 43 A W 2(b)
FiimRe 34, 2S5 An 2 Kk 2 AR e —J7 )
R, BEAOEIR DA AR, RS A FR
Baxi

TP sl 1] w7 WH B WL e o 2 A N et ]
o3, IR BRZZ 0 = A A T2, DLy
R A5 L ) A 2 U0 A7 1 R B o U S R A
B, XFFRi2Z2KE RN 10 mm, HAA A 0.2 mm
FIOE, AR E T — 44 E e =
OIS (A 1R, 2503 SR E A 13 mm,
NN 1.0 mm, JFPRAHK 97%, FO0HEFH
HL SR 2L ES), SOESHeEN
REWG S R 22 vh i IR S I KR 2%k, i
SR S0 R R 2% e 22 18] 2 A AT B sl B A0 3
WG, AT R0 508 A 2% 18 114 25 8] o A
PR, (AN 2(c) Wi X HE A il B i
JEzs OB TR A s E (LR 2(a) ), WL
e, CE 2SO R R A% I 23 (R o A AR AR
K, KBFEZEUE 2SR AR B, 2550
HHRE TR e A A AR A5 (48.80 mm, 5.87 mm) ,
REE ORI & T 5.9 %, 7 J7 M R 3 434
F2(d) i, SKiES OB S, K



.+ 86 » b= Fak
165 2500 - - ;
— RESOERER
2000
123
51500+
: " 3
= i
3 1000 F
(49.66, 5402). 41 500 |
0 " "
0 44 48 0 0 5 10 15
z/mm 7/mm
(a) AL 23 oD 0 K 2423 [B) o0 A (b) X N7 () 7E r fill_E O RERE S A
15 945 7 000 .
— 0mm FLERER
6000 |
709 5000
10 .
S 4000}
g 473 §
= o 3000 |
(48.80, 5.87) 236 2000 +
1 000 |
0 0 0 . .
44 48 0 5 10 15
z/mm r/mm
() Z5 DI T T 0 mm ALY K25 18] 0 A (d) XFRE () 78 r 1 _EAO R 0 A
15 945 N N
7000 - — 1 mm 048RS
6 000
709
10 5000
. E
g 3 S4000}
= i
= 3000 |
5
(48.82,5.43) 236 2000 |
1 000 +
0 0 0 . :
44 48 0 5 10 15
z/mm r/mm

() LU FALT | mm ALY RAFZZ %S (8] 5341

() XFREE () 7E r il ERYBE R 4341

B2 KifzEN_gE=ED%H

Fig.2 Two dimensional spatial distribution of THz wave
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