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Friis transmission formula

GEL R FERIEDICET B REAET CEN T REL B TDREAMBE)

SRR B ZNE N Grr(@)=10l0g o(gne1 (@) ez (0)=10log o(gnez (@) D2RD T T FE ALY
12358 D|S,1(w)|=20log;o([s21(w))) BIEFERIEX. 7o T REEM=2z. £ 7T TDIAIYFARE
=1-[ 2 Mp=1-,PDEL T RAXTERITZENTED,

PIRS
|521(a)92)|2 =M M, gNFl(a)aZ)'gNFz(a)»Z)
4=z

T UoTHREAFNFNAF (0)=20log,o(af;(®)). AF(®)=20log,(af;(®)) D2ADT T+ EH =
BEDSBIERRIE. 7T HERM=2LT. RATRIZENTES,

Mok, 1 1 l
o) @ o)
| SZI( )|— —AF, (a)) ( )_ 20log,, z + 20log,, {(770 -k, )/Zo}

( )"'AF( ) |S21( )|—2010g102+2010g10{(770-ko)/ZO}

T OTTREBMAF,, AF,, AFD3ARKDToTFTZAVWTLERICERTHZEICKYRToTTDT
UTTRBEEHTHAIENTEETHD.

IEEE r=2D2/A
NTEULDNEERANE

H. T. Friis, “A note on a simple transmission formula,” Proc. IRE., vol. 34, pp. 254 — 256, May, 1946.
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ToTTOIREFDIEEZEEL - FrisD{niE A pntemadistance
‘j:~ 7>7__+§|Eﬁ#ﬁFHﬁEE%ﬁZ:D [m]s %§1§7>7_'7_0) =z +d,+d,
ToTTRIEMOIRBERLDETDENETNDESE

di, ELT, BARTUTTRIFenm(0), gnm(0)&
Fﬁb\é&s ﬁ1%ﬁ7\/7_'j_$”{f§ngF1(®,Z), gNFz((D,Z)é
AWT, RATERTIENTES. [1]

Antenna tip to tip distance:
z=D

L L
Lz L2 I

S
LPDA element LPDA element

Bowtielelement
Y
Bowtielelement

& nr1 ((09 Z)gNF2 (a)’ Z)

z %Cll2 —2a, o 2
==L _ glNFl(a)) e (a)){z + d1 (CU) + dz (0)) |:1 i {k(Z - dl (0)) + dz (0)))}2 " 0{(k ) }:|}

Gr1(0,2) =101og;0gnr1(0,2), Gapa(@,2)= 10log ognpa(0,2) : TERT T FHFF
Gine1(@,2) =1010g 081 (0,2), Givea(@,2)= 10l0g 0gine2(0,2) : BA R T T FHFIF
, A :wave length, M; =(1-Ty(0,2)]?), i=1,2) : 7o TFIAIYFOR

TUoTTHIERAHIEEEADESE. UTOXZEATTEE., [2] (3]

gNFl(a),Z)gNFZ(a),Z):gINFl(CU,Z)-gnsz(a),Z){Z_l_dl(a))_l_dz(a))}

[11E# #E, ea s Fxf&, RIE, “MEPOLZRAVNEEERAGLEARFGEOBEFROERMRN,” EFRREEFSRMNARR

£ ,AMT2012-02, June, 2012.

[2] T. W. Hertel, “Phase Center Measurements Based on the Three-Antenna,” Proc. 2003 IEEE AP-S Symp., vol.3, pp.816-819, Colunbus, USA,
June 2003.

[3]K. Harima, “Accurate gain determination of LPDA by considering the phase center,” IEICE Electronics Express, vol.7, no.23, 1760-1765,
Oct. 2010.
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Phase center and Amplitude center SAIST

de 4 Constant phase plane
[ e 2 Z
\““‘« - a
dH \\ — l"

Phase center of E-plane=dy and H-plane=d}; of pyramidal horn antenna

Amplitude center =d defined a following equation

E(r+d) _ £, 1+ O( 1 )
a, (r+d) (r—l—d)2

Amplitude center=d estimate the mean value of dy+dy
d, +d,.
2

J. D. Dyson, “Determination of the Phase Center and Phase Patterns of Antennas,” in Radio Antennas for Aircraft and
Aerospace Vehicles, W. T. Blackband (ed.), AGARD Conference Proceedings, No. 15, Slough, England Techni vision
Services, 1967.

Y. Y. Hu, “A Method of Determining Phase Centers and Its Applications to Electromagnetic Horns,” Journal of the Franklin
Institute, Vol. 271, pp. 31-39, January 1961.

d =
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S AIST
IRIE (BLH) PIDZERAWIESDEART7OTHREEHK

FUTFORBROMIBEEELLTUTFRRELRE, RRETLTFOTUTS A
HADEETFLECOEINENDRSEA, dF, BARTUTHREA o(0), afi ()&
AT, (ORERTENTES.

7, 1 1 1
ZO ) ﬂ“ af[_far(a)) d r_far(a)) zZ+ dt (C())‘F dr (CO)

7\/7__7_FEﬁEE-%E%w£~i—CZ:Zl, Z:ZQtL/—C, %EE%E—GSzl(Zl), Szl(Zz)%iﬂllirEL, J:Et?f)\l:_)
d+d, ZHIBRL, XKXZ155.

. _ T I — 1 1
df, (@) of, (@) Z, .,1(|S21(a),21)| |S21(60>Zz)|j21 ~ 2

5, (@,2) =
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Difference of antenna factor [dB]
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e Biconical antenna:

D=3m&4mDiZE <0.45dB, D=3m & 10 mDiZE <0.2dB
« LPDA

D=3m&4dmDizE <0.015dB, D=3m & 10 mMD 154 < 0.006 dB
* Bi-log antenna

D=3m&4dmDizE < 0.27dB,D=3m & 10 mDi5ZE <0.13dB
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