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Research on Polarize Direction of Ultra-wide Band TEM Antennas
aperture

Zou Qianying,Wang Xuben, Wang liuyan
.The key Lab of Geological Exploration & information, Chengdu University of Technology 610059

Abstract: this paper, using Fresnel-Kirchhoff formula, calculate the electric strength and polarize
direction from any point of space away different TEM antennas aperture radiation. The conclusions
are that, in radiation field, electric strength polarization loading on long border is bigger than short
one at the same point. The more ratio of long border and short border, the bigger electric strength. In
the condition of the same short border, the longer the long border of aperture, the bigger electric
strength. At last, this paper presents the 2D simulation on XOZ flat and the results testify the
conclusions’ accuracy and authenticity.
Key words: ultra-wide band (UWB) TEM antenna  Ground Penetrating Radar
1. Introduction
It is significance to study the TEM antennas aperture for radiating UWB electromagnetic pulse
it Impalse Ground Penetrating Radar. This paper, using Fresnel-Kirchhoff formula, calculate the
electric strength and polarize direction from any point of space away different TEM antennas
aperture radiation.
2. Research the polarize direction of UWB antennas aperture transient radiation
The method of calculating electric strength of point in space is to use Fresnel-Kirchhoff
formula:

jkr — jkr
j[E E—)-& a—E]ds ‘ (1)
r an

Where, E =incident electric strength

E, = the electric strength of point in space, and

n =normal direction of surface S.
After a series of transform, equation (1) changes as follows:

= iE;
E,=212% —-(1+ cos8)ds (2)
24 %
Where,
- - = = 0] 2 A bz
eon=le en=—cosOk=—,0=—,v=—_.
v T T ) Plxy.2)
First, we solve the problem about the space -~ " 7
electric strength p(x,y,z) away rectangle aperture.(Fig.1). 8 /{f €
- 4
We assume the radiation E is transient radiated. We /7 &/ 7’
— — N / oL / .y
can write £ =—J from Maxwell’s equation. , Y/ f,lé‘ff-{';ai ) /
o i ST 7
= _ . - T —/
We assume E, = £, loading on the rectangle :
»
aperture which the size is 2aX2b . Through the *
.. . : . FIG.1 Rectangle Aperture Radiation Filed
Calculatl(m, we Obtaln the electnc Strcngth p. Medel of infinite metallic plate
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Jlab _wx _sin(kasin@cos@) _ sin(kbsinGsing)

E,= 1+cosf (3)
i e kasin@cos@ kbsin@sin @
when @ = (° the electric strength of rectangle aperture radiation filed as follows:
= j2abE _ar Sin(kasin®)
Epip=0y =——L(l+cosB)e ™ - ————= (4)
re= AR ( kasin@
when @ = 90 ,the electric strength of rectangle aperture radiation filed as follows:
j2abE, e Sin(kbsin®)
Epip=907y = L(1+cos@)e ™ ————— {(5)
ro =R ) kbsin 6 |
We compare the equation (4) with equation (5) to obtain:
Epo=0"y _b sin(kasin®) (6)
Epp-s) 6 sin(kbsin®)
sin(kasin@
Where, k >0, 8<[0,90), sinfe[0,), { . ( ) ) €[{0,). It shows thath >a means
sin(kbsin @)

E pip=0®y > E pip=s0). It means that, in radiation field, electric strength polarization loading on long

border is bigger than short one at the same point.
3. Simulation and discussion
As the relationship between model and our work, we consider radiation filed on XOZ (E) flat,

and the angle of depression X and Z respectively are @ =0"and@ = 30°. The sizes of rectangle

aperture respectively are 1.0m ( X axial ) ot

x0.4m (Y axial ), 0.4mx1.0m, 0.8mx0.5m, ot ]

1.2mx0.4m, 0.8mx0.4m(Fig.2, Fig.3, Fig.4). oo ‘|"H'* L“ o 1
Fig.2 shows the electric strength m: ) 4 (7"”"7"’“‘*"“’“ AT

polarization loading on long border is bigger ool Y

than short one at the same point under the ass) | hoaxo. e l

same area radiation aperture. oz} | 1

_ Fig.3 shows that the more ratio of long o} |

border and short border, the bigger electric a3t

strength under the same circumstance. 2% 3 0 z;:i) x = E!
Fig.4 shows that, in the condition of the FIG.2 compare of the rectangle aperture

same short border, the longer the long border radiation filed

of aperture, the bigger electric strength.

018 03
0.1 02
Y
oS V1 Imx0.4m
oF
005k j’\lfv\/mwﬂ.
w O1f o l
015 0.8m=0 4m
02 J
025} |
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{"350 5 10 15 b} E 0 0 5 10 15 i) P53 30
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FIG 3compare of the rectangle aperture radiation filed FIG.4compare of the rectnngie aperture radiation filed
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4.

Conclusion
In radiation field, electric field polarization loading on long border is bigger than short one at

the same point, The more ratio of long border to short border, the bigger electric strength. It is
accuracy and authenticity that the 2D simulation on XOZ flat results.
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