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1. SCOPE
1.1 This ARP outlines a standard method and tech-
nique for the checkout and calibration of broadband elec-
tromagnetic i .

1.2 Thig ARP covers conical logarithmic spiral an-
tennas identiffed by the following USAF drawing numbers:

J4040
6@2J4041

200 to 1000 MHz
1to 10 GHz

2. REFERENCED DOCUMENTS

2.1 MILFSTD-826
ed MIL-STD-461
ed MIL-STD-462

REQUIREMENTS

3.1 For an antenna to be useful in measuring eleet
tromagnetic ipterference, an antenna correction fagtor
(ACF) must be specified which permits converting volt-
age at the input of a receiver (v) to field infensity in
volts per met¢r v/m or into units suitable for' comparison
with so-called radiated interference limits (dBuv) of

Reference 2, 1,
Thus: v/m = ACF1v

where: ACF,[is the antenna.correction based upon power
gain of the aftenna, and:

dBuv<= 20 logy g (ACFgv)

where: ACFg|is-the antenna correction factor based upon

The average radiation inten:

sity is the average radi-

ated power density over the surface of a sphere of unit

radius.

3.2 Conical logarithmic spiral antenna gain may be

y antelna pattern Megsurements which satisfy

the following expression of &ntefina gain in integral form:

@(0, ¢)

T 27
41Wf [f JCX:

where: 0,{¢ are spherical coord
radiated\per unit solid angle in

3.8/ However, an adequate
method is to use two identical ¢
antennas, The relationship for

PG )3

P, = —

R4 r2 4
where: Gp and Gp are the numjg
transmitting and receiving anteq

Pt is power transmitted,
R is distance between antg

A is wave lengths in metess.

If: G = Gg, then: G2 =

)d¢>] sin 646 (2)
inates, & is the power

t given direction.

gain determination
pnical logarithmic spiral
power received is:.

Gr 3)

s

eric power gain of the
nas, respectively.

nnas in meters, and

4

4 7R 2 PR
A Py

If both receiving and transmitting systems are
matched (50 Q), voltage measujements may be made in
lieu of power measurements to that:

an antenna calibration similar to gain, henceforth re-
ferred to as apparent gain, but performed under condi-
tions characteristic of the actual use of the antenna for
component-level EMC specification compliance testing.
Numeric antenna gain (G) and wavelength (A) in a 50-
ohm system express the correction factor as follows:

4.88 1 _4.88
VG MG
Antenna gain in a matched (50-ohm) system is the
ratio of the radiation intensity in a certain direction to
the average radiation intensity. For the conical log-
arithmic spiral antenna the direction of maximum radia-
tion intensity should be that of a line coincident with the
longitudinal axis extending from the apex into space.

ACF = 1)

It should be noted that G is
even though it is determined by
ments, because these are used t
dimensionless.
G so obtained is for circularly p

&)

the numeric power gain
two voltage measure-
o form a ratio which is

It should also be noted that the numeric

olarized waves which

must be halved to obtain G for linearly polarized waves.

3.4 Because the conical logarithmic spiral antenna
will be used to make field intensity measurements and
specification compliance measurements, both gain and

apparent gain must be determin

ed for each antenna.

3.4.1 Measure gain using the two-identical-antenna °
technique, taking care to ensure that both antennas are in.
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their respective far fields, A minimum distance between
the apex of each antenna is four meters.

3.4.2 Measure apparent gain using the two-identical-
antenna technique at a distance of one meter between the
apex of each antenna, as the antenna will be placed one
meter from the test sample for EMC specification com-
pliance testing of components and subsystems.

3.4,3 Measurements should be made at a sufficient
numnber of frequencies to describe their gain and apparent
gain within the specified operating bandwidth of the coni-
cal logarithmic spiral antenna. Gain and apparent gain
should be measured at a minimum of ten frequenmes per
decade equally spaced fropp—the—tow-end hiph-e
of the antenna’s specified assband Such addmonal
measuremnent frequencies should be chosen to precisely
identify and define any anpmalies in the antenna gain
and apparent gain charactgristics, .

3.5 Two antenna gaip factors, ACFy and ACFg, for
field intensity measurements and component-level speci-
fication compliance testing, respectively, should be
determined,

3.5.1 Antenna gain optained as a numeric utilizing
two identical antennas at least four meters apart is sub-
stituted in equation (1) to ¢btain ACFj.

3.5.2 Apparent antenha gain for lineraly polarized
waves obtained as a numerfic utilizing two identical an-
tennas one meter apart is spbstituted in equation (1) to
obtain ACFg.

4,88
3.5.3 Fig. 1 is a plotfof 20 logy as a function

of frequency. When gain, |G, and apparent gain, G,. I
a numeric, ACFy and ACFp, respectively, in dB may be
found by the following expfession:

4.
20 logy 0 —)\ﬁ— - 10 log19 G.

When gain, G, and appareht gain, G,,%is-in decibels,
ACFjq and ACFg may be foind by:

20 log1 g —8§ =G,

in accordance with Reference 2.1, should not exceed 20
dB between 100 and 1000 MHz; above 1 GHz the antenna
correction factor, ACF9, should increase from 20 dB at 1
GHz to 45 dB at 10 GHz or at a rate no greater than 30
dB per decade. See Fig, 2,

4., PROCEDURE FOR TWO IDENTICAL ANTENNA
GAIN MEASUREMENTS

4.1 Apparatus

- Signal generators with 50-ohm impedance capable
of generatmg test funcuons over the frequency

arithmic spiral
antennas,

- Pad, ten dB, 50-ohm attenuaton,

- Calibrated receiver (or tunable vacupm tube volt-
meter) tuning over the fredilency ranges specified
for the conical logarithmic spiral anfennas. The
receiver input impedance shall be 5§ ohms VSWR
within 1,25, An‘isolating pad can be used at the
receiver input to achieve 1. 25 VSWR,

- Coaxial cables of 50-ohm characteriftic imped-
ance and;appropriate connectors for ating with
antennas, 10 dB pad, signal generatdrs, and
receivers,

\Adaprer for connecting two coaxial dables,

4,2 Set-up - The basic set-up is shown|in Fig, 3,
The area in which the set-up is situated shogild be clear
of obstructions to achieve a free-space envigonment. A
chamber permitting the four meter spacing between an-
tennas is acceptable if the chamber is anecHoic at all
measurement frequencies.

4,3 Measurement - At each measuremgnt frequency,
using the receiver as a transfer device, the following
operations should be performed:

a, - Adjust signal generator output to obtain a re-

ceiver indication. Be sure the recgiver is tuned
for maximum response to the signal,

A b. Make fine adjustment of the alignment of the
3.6 The appropriate al‘men_mwnLaMmk—amww@_Tnd record

added to the voltage at the receiver input which is indi-

- cated in decibels above one microvolt, along with cable-
less factors to obtain field intensity in decibels above one
microvolt per meter,

3.6.1 Section 4 outlines procedure for obtaining gain
of the conical logarithmic spiral antenna utilizing the
two-identical-antenna technique. The gain so determined
is that for circularly polarized wave (see paragraph 3. 3).
When making field intensity measurements and when the
received wave is linearly polarized, the gain used to
calculate antenna correction factor, ACFy, must be
decreased by three dB. Antenna gain for linearily polar-
ized signals should be used to calculate ACFg.

3.6.2 Antenna correction factors, ACFg, based upon
apparent gain, for use in specification compliance testing

the signal generator setting,

c. Disconnect the receiver and signal generator
cables from their respective antennas and con-
nect the signal generator and the réceiver to
each other using the same cables with the addi-
tion of a 50-ohm coupling adapter.

d. Reduce the signal generator output to obtain the
same receiver output meter indication as ob-
tained in step (b). Record the signal generator
setting,

e. Solve for gain with four meter spacing and ap-
parent gain with one meter spacing between
antennas utilizing equarion (5) in which VR and
VT are equivalent to the signal generator read-
ings recorded in steps (d) and (b), respectively,
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