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Radar Cross Section Reduction of a Flat Square Plate
Using Plasma Coating Caused By Alpha Particles

M. Dehghan, R. Razavi*, M. Ramezani
Imam Hossein Comprehensive University
(Received: 14/07/2018; Accepted: 08/10/2018)

Abstract

The investigation on the reduction of radar cross section (RCS) has been an interesting research subject in recent
years. Plasma-based stealth is a RCS reduction technique associated with the reflection and absorption of incident
EM wave by the plasma layer surrounding the structure. In this paper, an overview of the plasma stealth has been
presented. The MCNPX codes are employed to calculate the density electron of air in STP conditions by the alpha decay. Then,
the RCS of the flat conductive plate, in the presence and absence of plasma coatings created by alpha decay of
nuclei, is simulated by FEM solving method in CST-studio. The most important aspect of the research is the
attempt to optimize the RCS reduction by changing the plasma parameters created by the radioactive nuclei. The
obtained results show a reduction of 7 to 11dB at RCS in the typical radar frequency range (2 to 12 GHz).

Keywords: Plasma Stealth, RCS, Electron Density, Collision Frequency, Non-Magnetized Cold Plasma.

*Corresponding Author E-mail: rrazavin@ihu.ac.ir Advanced Defence Sci.& Technol. 2019, 03, 123-129



AN Ll oY oylods o Jluw € pa 95 didlay sl 59Ld g poler code &y piid

\YY

i iy ¥
b gl ol V-Y

L Loy ] oy5 ot dall @ld 65,30 831 Lol 155500
Dide 4 yzie B LiiSas s oyl el O3l e sl g S
Ja_w}wo )9_1944 Lﬂ.ﬂ o)».b u_i’ O}wk_;o s.h)l.’> LSLQ:YQJ‘ U”))"ib" 9
3 asme 03009 @3 o g Sl 4 YPIAA eV Jolas (5355
)L_M.; Ll 0)5 h_i) Oﬁs u..ay DS (o Cewd )| ‘B)A USL\ L: ‘s.b
ol eslg 5l e Bl 52 50 g2 29 )15 e 4 ye 51 VL
Ao o8 Lo o 5 YUl (S0 2SUL Judoas oy
5 i) 395 6V s (65,5 WT @3 aS ol & a5 L
opdgs Ay ol W5 l8 o gl Sl alols o 1, (OMeV
sla¥ 5o Ge Sl (Vb JB adg 5 el Slen o9
A jsbar Wb cslie Ggignl a5 il axg Wl adl
sl el Wiy o o0 Gl il 0939 a5 15wl W1
s9bie (e 4y 098 (i Sl glaailolus 5 & (255 o]
3,50 2%Pu %P0 HAM ol A Al Cggnl aw
Gl s 550 il 5 (GBlly 0oy L85 J1E )
olad (1) Ui 50 s9ge Sledlbl Lulul 5 PHAM 55
A 50 Do didon b Wl 0,8 (6550 4 azgi b .l 0o ools

Sl gloans sl O/FO MeV Lausie g5, YL ogiss!

wl o
—— alphas 0.0 keV
— gammas 2£Am (432.2y)
4%)
v ("
588"
158.5 keV /
o6
54
103.0 keV .
goke¥ @’
s "
oV 0%
59.5 keV 12f
izs.a keV (24%)
33.2 keV 03%)

v
59.5 keV 33.2 keV

@20 | | o1 554

=
=
Y

0.0 keV

¥INp (2.14x10°y)

[V] *“Am ez o sl old g5l ads ) Sl

doddlo .Y

Gl plod o5 ol aeS 4 (o, (ol sloan T 5o
sl (el se ol 0y e )], abaie plaw
Ok bl b w5l oS pud (e s B0l
Ay slabols )3 ey o5 WS oo N aSh S e
Obsy & ded ol 08 B 0oy 5 ile ST 5 )5a o),
S8 oolaiwloyge 050 dizs y0 (5l dlewgds &S ol L]
o Suo sy dy SIS ojlailay 5l s a8 S8g U 0,5 o
gl oy 2ge Qlilin 1) lagl g sl
Py 005 oS |y claiie i o Sl o S ple
abaly V] 0gd oo eslad cladlore Boo (g5l K0T 5 Slulis

IV] oS oo Ol 1) 9590 cnl zggs (lal, ) (V)

PtGAe (¢) )
R =4X ,7
max (4'77:)25min

G (Il ol Py ‘6)“)&5’1 Sy A Rpax(V) alal) jo
O oS Jlul 5 oaiSedl s il i colus g o Ae g
3t 5T BB JUSns 408 Simin 5 Ba (5,01, e el
Lo bolks bbbl ple Sl Laslss pad Glegy ool
cg Ledly ol pwaige olge (SlisaY iy e Ko
Eroye o abloadly 6,50kt ol jba wlge Casa,
5 pm a3 (S ol el e Uik
I¥] wlos S (s 5lwosly Ladlgn iu o 1) ablawdl slasl
web oo alil Wb 0ky Sl leear Lawdl
odlitul 8 slewdl Sl loglen sloo )8 sln Lo,
atles ;o Lewdl Wgo (6 0Kl b Yol nge ol g 0 o
S Ve 350 e ge (pl el oad Jol> L lse
ool (o26 glsel 9 sl Lalon SLLI o 1) 05 2l S
3yl5 car Ladl ol sll slp (5,008 ol a8 0 i
o> o |, YedB sga> RCS  als «sileols
chis ghw (Lals 4y g odges Jol> SU-27 S8lrey

IV] el ool rals uly oo b axly g0 jlade a4y 1) (gl
ks (V05 sbml (egiie Glahy, @ Glgiee 1) Lawdly
» gn gleats (F g gy 8 Sas (V)5 (VS Sl
2 ol o)l 1y o ohy SoySl S miy o)
L Ll pzge 50 goaxte ooy S 3l slale
Al ol o [F-F] wilos 5 asllas 1) glaie JE> slor e
e 2als W lates bug sadolbul slewdl L5

Ll 00 @ r Gu).cmma& ‘5)|¢|)élaia

! Radar Cross Section (RCS)
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! Scattering Pattern
2 Rayleigh Region
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! Standard Conditions for Temperature and Pressure
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