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Using Optically Modulated Scatterer to Measure Radiation Near-Field

YANG Shun-ping ZHONG Zhe-fu LI Hao
(School of Physical Electronics, Univ. of Electron. Sci. & Tech. of China Chengdu 610054)

Abstract This paper gives the deduction of optically modulated scatterer to measure radiation near-field
through reciprocity principle and the structure of the optically modulated scatterer system. An applied optically
modulated scatterer system is designed and photodiodes are used as modulation module. Good agreements for the
results between the experiment and simulation are obtained.

Key words optically modulated scatterer; reciprocity principle; near-field measuring; open guide

(1]
(2]
(3] [4]
(5]
1
S P S
P
2005 - 09 - 22
863

(1976 -)



781

P,

ﬂz P1:O

B P,=0

a=a,=a
&(t)
“4) (2
£=5=0
1-£(0)p,)

&(7)
®)

(6)

r=r B = B e r=ry

2 2 E,

E,=a,F + B,5,

r2
E =a,F, + BF,
r1
(1) @ a0 a
P, =¢(t)E,
t 1 G
P, =as()R /L Be(0)]
E, = (E,) e(0)[RA-e()B,)]+ SR
PP
B Ey
Eq
E AE;
AE, =[(E,)* I Rl[As (1~ ¢f3,)°]
AE = AE, = Ag(Elrz)z IR = AK(E{z)2
E, =E,I[1-¢B,]
AK = A&l P
( ) (6) E E
@) 7 e B
B [5]
12
8 12 GHz 10 mm 1
1.4 mm 0.5mm

GaAs

10 kHz 2

(1)

2

o RF, =a,hR

P,

GaAs

E,

£(9)

©)

(4)

()

(6)
()
(®)



782 35

le 10 mm =|
’4——1.4 mm><1.4 mm—p‘
—— _l_
0.5mm
. _T_
1 2
4
[6] 3 BJ100
/ /
BJ100
1 mm
3 0 200mm
4 ( E,)) HFSS
5 30 mm 360° 4
[5]
1.0 : T T T 400
“<—?7HFSS e =z
0.8 i
300 | i
06 | i
5 %200 L i
04 | 4 &
02| | 100 | i
0 L 1 1 1 50 L L 1 1
0 50 100 150 200 0 50 100 150 200 250
ZImm ZImm
4 5

8 12GHz 40 dB

[1] Cullen AL, Parr J C. A new perturbation method for measuring microwave fields in free space[J]. Proc.IEE, 1955, B102: 836-844.



5 783

[2] Richmond J H. A modulated scattering technique for the measurement of field distribution[J].Inst. Radio Eng.Trans., 1955, MTT-3:
13-15.

[3] Lizuka K. How to measure field patterns with photosensitive probes[J]. Electron, 1963, 36: 39-43.

[4] Hanjnal J V. Compound modulated scatter measuring system[J]. IEEE Proc., 1987, 134:3 50-356.

[5] Liang W, Hygate G, Nye J F, et al. A probe for making near-field measurements with minimal disturbance: The optically modulated
scatterer [J]. IEEE Transactions on Antennas and Propagation, 1997, 45(5): 772-779.

[6] , , . [cw , , 2004,
( 779 )
8 34 GHz TMog
TMoa 5° 30°
1.0 — 1.07= —
i \ ; i \ i
L —=— Simulated result { —=—Simulated result
0.87' +.\ 4‘ Imulated results ': 08 (l \ -* l Imulated results ':
L% 1][=
0.6 !I vj \_- > 06 !I 7 L-
0.4+ u-"_“ 04117 ‘1"
02 b 02 i
0.0 = 0.0 s
0 20 40 60 80 90 0 20 40 60 80 90
1°) 1°)
a b.
8
5
TMoa 8.1 9.4KkA 560 670 kV
300 MW 34 38 GHz 10 ns 5.5%

[1] Bugaev S P, Cherepenin V A, Kanavets V I, et al. Relativistic multiwave cerenkov generators[J]. IEEE Trans. on Plasma Sci., 1990,
18(3): 525-536.

[2] , , . [J]. , 1999, 11(5): 619-622.

[3] Earley L M, Ballard W P, Wharton C B. New directional couplers for multimode circular waveguides applied to intense pulsed
microwave systems[J]. IEEE Trans. on Nucl. Sci., 1985, 32(5): 1985-1999.

[4] Haworth M D, Englert T J, Lemke R W. Comprehensive diagnostic suite for a magnetically insulated transmission line
oscill-ator[J]. Rev. Sci. Instrum, 2000, 71(3): 1539-1547.

[5] , , . [J1. , 1997, 9(4): 563-567.

[6] , , , .8 [cy
2005: 200-203.

[7] . [M]. : , 1988.



