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Test Procedure for 

ANTENNA S 

1. INTRODUCTIO N 

1.1 Forewor d 

Thi s Tes t Procedure , whic h supersede s th e pre -

viou s issue , "Standard s o n Antennas—Method s o f 

Testing " 4 8 IR E 2S2 , i s concerne d wit h measure -

ment s o f th e propertie s whic h characteriz e antennas . 

In Sectio n 1.2 , symbol s an d unit s t o b e use d i n thi s 

Tes t Procedur e ar e defined . Th e effec t o f th e en -

vironmen t o n th e antenn a an d it s characteristic s i s 

discusse d i n Sectio n 1.3 , an d certai n precaution s t o 

be take n durin g th e measurement s ar e suggested . I n 

Sectio n 1.4 , th e usefulnes s o f th e reciprocit y theore m 

in antenn a measurement s i s cited , alon g wit h ex -

ample s o f situation s i n whic h thi s theore m doe s no t 

apply . Th e characteristic s o f electromagneti c wav e 

polarizatio n ar e outline d i n Sectio n 1.5 , wit h empha -

sis o n thos e aspect s whic h ar e importan t i n th e 

measuremen t o f antennas . Sectio n 1. 6 treat s thos e 

electromagneti c field  region s whic h ar e o f particula r 

interes t i n antenn a measurements . I n Sectio n 1.7 , 

th e feature s an d limitation s o f scal e model s fo r an -

tenn a measurement s ar e discussed . 

In Section s 2  throug h 10 , thos e antenn a charac -

teristic s whic h ma y requir e measuremen t ar e con -

sidered . Th e technique s associate d wit h th e measure -

men t o f eac h ar e discussed , bu t n o attemp t i s mad e 

to furnis h step-by-ste p procedura l descriptions . Ref -

erence s whic h ar e illustrativ e o f measuremen t tech -

nique s ar e provide d i n whic h detail s ma y b e found . 

Sinc e measuremen t technique s underg o continuin g 

refinement , th e reade r shoul d b e aler t t o reference s 

on th e subjec t o f antenn a measuremen t whic h ap -

pea r afte r thi s Tes t Procedur e wa s prepared . 

Throughou t thi s document , certai n term s ar e italicized wher e 

they firs t appea r i n each section . Definition s o f thes e term s are 

given i n IEE E St d 145-1969 , IEE E Standar d Definition s o f 

Terms fo r Antennas , an d supersed e thos e whic h appeare d a s 

Section 1 1 of the 1965 edition of IEE E St d 149-1965. 

1.2 Symbol s an d Unit s 

Th e basi c symbol s use d i n thi s Tes t Procedur e ar e 

give n i n th e followin g list . Rationalize d MK S unit s 

ar e employed , an d ar e liste d fo r eac h symbol . 

B W =  half-powe r beamwidth , degree s 

D =  diamete r o r maximu m dimensio n o f a n an -

tenn a aperture , meter s 

E =  electri c field  strength , volt s pe r mete r 

/ =  frequency , cycle s pe r secon d 

Gmu =  maximu m powe r gai n o f a n antenn a 

Gdmu =  directivit y o f a n antenn a 

/ =  current , ampere s 

L =  los s facto r (rati o o f powe r inpu t t o output ) 

n =  rati o o f full-scal e dimension s t o scale-mode l 

dimension s 

P z=  power , watt s 

R =  distanc e fro m antenn a t o observatio n point , 

meter s 

S =  standin g wav e rati o (voltag e o r current ) 

T =  nois e temperature , degree s Kelvi n 

V =  voltage , volt s 

Z =  impedance , ohm s 

0 =  co-latitud e angl e (se e Figur e 3 ) 

X =  free-spac e wavelength , meter s 

p —  voltag e reflectio n coefficien t 

* =  azimutha l angl e (se e Figur e 3 ) 

»r =  antenn a rotatio n angl e 

1.3 Environmenta l Factor s 

An antenna  ca n b e considere d adequatel y teste d onl y 

when th e test s hav e recognize d th e environmenta l condi -

tion s o f operatio n affectin g antenn a performance . Man y 

of thes e environmenta l factor s ar e of a  specialize d nature , 

and i t i s impractica l t o includ e th e appropriat e test s i n 

thi s Tes t Procedure . Instead , a  fe w case s wil l b e briefl y 

mentione d a s example s o f interes t t o th e reader . 

One categor y o f environmenta l factor s ma y b e define d 

as directl y affectin g th e materia l propertie s o r structur e of 

an antenna , an d thu s indirectl y affectin g th e electrica l 

characteristics . Mechanica l loadin g o f th e antenn a struc -

tur e b y win d an d ic e i s a  common , bu t nevertheles s im -

portant , effec t t o b e considere d i n th e testin g o f man y 

antennas . Vibratio n an d shoc k test s ar e ofte n mad e t o 

assur e tha t a n antenn a subjec t t o sever e acceleration s wil l 

maintai n it s structura l integrity , a s wel l a s t o determin e 

whethe r dynami c deformation s ar e withi n allowabl e elec -

trica l limits . Antenna s i n expose d location s ar e ofte n pro -

vided wit h lightnin g protectio n an d anti-icin g devices ; th e 

effect o f suc h device s o n th e electrica l characteristi c mus t 

be evaluated . 

Variou s natura l o r man-mad e environment s ma y impos e 

specia l requirements : fo r example , shipborn e antenna s 

may hav e t o withstan d water-wav e impac t an d salt-wate r 

corrosion . Antenna s o n hypersoni c vehicle s mus t with -

stan d ver y hig h temperature s an d pressures , an d antenna s 

designe d fo r satellit e o r space-prob e applicatio n mus t 

withstan d intens e ionizin g radiation , har d vacuum , an d ex -

trem e temperatures . Thos e ground-base d antenna s whic h 

ar e intende d t o operat e i n th e vicinit y o f a  nuclea r blas t 

shoul d maintai n thei r essentia l propertie s i n th e wak e o f 

seismi c waves , atmospheri c shoc k waves , therma l radia -

tion , ionizin g radiation , blast-produc t erosion , an d radio -

activ e debris . 

Certai n antenn a application s necessitat e unusua l atten -

tion t o test s involvin g quit e ordinar y aspect s of th e physica l 
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