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Abstract The principle of Fresnel quasi-phase matching technology used to wide tuning terahertz wave detection is
analyzed. We discuss the resonant and non-resonant Fresnel phase matching condition and the effect of Goos Hanchen
delay to Fresnel phase matching. The effective nonlinear efficiency during sum frequency generation, the accept
angle width of internal total reflective angle inside of the crystal and the absorption of GaAs crystal for three
interaction waves also are investigated in more detail. Finally, in order to achieve wide tunable terahertz detection,
we present an experiment scheme and experimental setup with Fresnel phase matching by angle tuning.
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Fig. 1 Principle of Fresnel phase matching. (a) side

view, (b) top view

B Ry sk 23 RIS A w1 s s ks A FIBIG
ws = w1 s o JETE H AR VT e AR 4% v AR 437 DT it
A AT A3 B P T - i E I AR L D E AR 3 R
JEVE HANALUCHC . 35 19 X3 AR T 4 A A DG P5E 52 B
FAFRAN T BR T 75 2 RSy BE R ST AE . 3 B SP e
Ft

w Fw: = wss Ak =k Ak, — ks = /A,
I R AR TR AR A T C SR (G A D AR
{37 DC JE 390D -

JEHR AR IR AR AL VT L -

4 ot 37 &
ARL = mn, A¢: + = x,
m= Cn+Dn, n=0,1,2,-- @D
Al e iR HE P H AR AV VT L -
A$ = ARL + Apr + 0% = 2nm, (2)

A n SRR 08 S BN A RS L 24 7E 42 S S S AL
“WHAER A REAELRIE RS KA, o =
0 op = 05 JEV HAHFE Ny
App =i + o — b i =
[(l—q)+qn?]m}’
n;cos 6
SRR IR TT E A s B q=03 2 p IRIEHT . q=1.
T A 4 S TR H A AL DC C AN 25 AR i BAR
SFAFTR UG i R R

:Zowg (Ndpf{)z [SIH(A}\?L/Z) :|2
AR/2

— Zarctan

18
Igu

X

2¢ mingn,

sin(NA$/2) 72
|:Nsin(A¢/2)] LI, (3

K doa HAESAELYE R B IR N SEPRGRE L =
t/cos 0 = 2N+ DAt FBEBEEE; N AL TER

RN S A O B N = EP(1+M>’

ttan 0
Hh EPO 1= BB EG L SR K B 50 D dl ik
WS A, BEOR R T K 2 S5 e 5 A 0.,
sin . =1/nru, » WE 1 R,
LIV TL NG R 23 &N S|

o sin(AEL /2) 712 sin(NA¢$/2) 7°
T [ ARL /2 } meﬂaﬁm>]’ b

A g = Zow; ﬂ]\ﬂ'

Bl 2Ca) W, spp &8 Cspp o = PR R 24
fm A I AR T = 0 B DG R /N T 9 AR A7 DL E SR AL
I CL<<AO SR NGO RE H ROR IR 1 X BEET Y
s VA DAY A T 30 52 B K B2 /N T | Bl o SR 2R T 1
8 JEL DA B B S T E R A5 D T i A8 T g TR S
B = AR AR ik 2(b) R R R JE
T HAF A G E 19 7 e 003 8 i T R R AR JE U A
U T5e 1) B 46 48
2.1 HIRIFEFHEMLETAE

TEH & EAR AL DCBC 45 4 (D X E O AT LSS
PR AE TR HAH AL VE BE . A6 X FPAE B0, fi i B
N ELAE P B =BT E DGR AR S T AR 407 VE FC
W HEE, L = QN+ 1D AL ARA, = n, BT
A ME 2 W56 3 WEAE T 17X A OL T
FUATOE HE 5 5 23k AT LA A6

poo _ Zowt (Nd.)*
3 - -

2¢2 mingn

2
2¢° nminon,

AL, €))




12 4] BEWMFETAE . T ST VR OROBR 2% 10 A S i AR A3 D TC RS 1 20 A 2995

1.0 @

pm

o o o
- o

Normalized ratio 5 /n
o
[\

0 2 4 6 8 10 12

1.0 —nonresonant Fresnel phase match | (b)
08I resonant Fresnel phase match
0.6
=
04t
0.2
0 0 5 10 15
N

2 spp AR £ T o (0 AR X 5 4 A0 SR OE AR L 0978 4k, (b) FE T BEAR A VT i (PMVD 5 14T i 1A P 2 4 s 26 1 75 4k
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Fig. 10 At Fresnal PM condition with different orders, possible detecting THz wavelength range spp polarization (a) and

pss polarization (b), accepted angle (half width) of crystal total internal reflection angle (spp polarization) (c¢) and

(pss polarization) (d)
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