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Design of electric thickness reflex test probe for wideband radar radome
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Abstract: Aiming at the issues such as measurement ability limitation caused by the mismatch between the test probe and the radome
under test, as well as the traditional calibration methods apply only for a particular single operating frequency, one kind of radome
electrical thickness reflection test probe is proposed innovatively by use of magic-T and half-star cross section prism. By which, the
mismatch suppression can be up to 30 dB within 8 ~ 12 GHz full frequency range of X band, and the linearity of the phase mapping
between the test signal and insertion phase difference of radome is optimized, and with no calibration required. Using this probe, the
reflection test signal can be easily converted into transmission signal, the thickness information of the radome can be obtained by simple
phase comparison, and the probe can be used at different operating frequencies at same time.
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Fig. 1 Approximation of reflection test signal flow
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Fig.2  Decomposition of reflection coefficient
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Fig.3 Magic-T reflection probe

TR T, s, =54, — 0,5, =55, — 0,5, =55,5, =53,
S =S4y 08y = 8o, BIREAS IEVTLUA BRI s, —
0,F4 —>0,ﬁ;

b,
T, =—

+ Ty = T, (5)
AR BE T Rk wT LA I S 5 2R 8000 1 4 LU ()t
Ak M3 11 B S 1 4 (AR R ORRE T A5
KIS ZR , ANSRom T 3 REAS R M5 Bl 2k B [ B
A A S T S S, OF ELAS R AR T W R S A,
T, =T, WO e R B S8 [ R, O HAZ
BRF TAESR, NI T, o< Ty , RS 5 IPD {5 B R
SERBLT,, LRI, DORE ANEEE G T 3 11 2% L 1) 5
W, 10 ELTH R T SRR 543 88 6 T 1) P AL, 5 12 5 2R B
TN 106 A Ay B 25 ) S B 1 A il 2 0

— _ ’ _
= 521342(rl7nft + FIPD r pnrt) =

T,

.

3 FEXRHEIET

FIFHEE T AT KR IPD S S 85 2 T 5% i )
REAR R T 1 3 rhii i 3 A RS R A LIRS, AT DLAR
G, 5 R Lk SRR R} % TG BR KA J53 A T LA 3 A2
KB T AR AL,

SCHRL 107 45 H 2 BO% B A AL i, ol LLE Ry
23 R JCRR KA AR A R TR AR, ARk 5 R4k 5k
PSR FHARTEIA AR, A0 P 4 F s | Tl sk 2 35 B (.2 1
T IR e A T 2 BB TR B A2 i
P SEBLT AT A LR I8 1 ] P15 ] 9 TG B SRR, DA
T R RS N S 55

X2 BT A A 5 A 5 s R Y AR AR, AR SC
FIFH ANSYS HFSS(V19. 2) 4T T R 45 k4 5 FLIIE 45
RUFITE AN 5 s o B 8 A v 1 SR N A 22 25 [R] A Jo
M (#l 5(a)) B EIEEIEA(E 5(b)) b, 5 BT
DAL A A0 A5 B (1 2 R 45 0 45 A o VRO I RS

K4 EIEATE A B

Fig.4 Semi-star cross section dielectric prism
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Fig.5 Simulation model for reflection coefficient comparison

(b) Semi-star prism
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Fig. 6 Analysis and comparison of equivalence
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Fig. 7 Broadband characteristics of magic T probe
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Fig. 8 Experimental verification of magic-T probe
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Fig. 9 Measured data of magic-T probe
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Fig. 10 Broadband verification of magic T probe
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