\

- x - : PIE= RS~ —
—= = /(qa/wdhcec{

méwd/ﬁe

| ARMLL‘ SLKVILES TECHNICAL INFORMATIUN AGENCY

~ ARLINGTON-HALL STATION
ARLINGTON 12, VIRGINIA a0

UNC]LA\.SSII]F]I]ED

e,

- A \ s - 4 "'

e e TR e e
e R



C_E en govenment or otl;er drawings, spec:l.-_
ons-or other data are used for any purpose— - -

‘othe , than in connection withre~derinitely related—— )
’Wcum‘t operation, the U. S;
: “Th&Teby incurs no responsibilitv—-nm"—" FEe= oy

-

et

obligat.on whatsoever; and the fact that the.mcm.:———-—-—
ment may have formnulated, furnished, or in any wey
supplied the said drawings, specifications, or other

_data is not to be regarded by implication or other-

“wise es.in any manner licensing the holder or any

other person or corporation, or conveyingz any righte

or permission to manufacture; use-or sell any -

patented invention that may in any way be related

thereto. e
’
- —— e —————— = -
Ry \\ -
AR
N
| ——— e ————— < #
—— g ——— - -



VOLUME |

Abstracts of the

P

Twelfth .Annuo[ |

B

= SHIPOSII - S

- = J—

// . CRER S RN ————, pob.

| USAF/ ANTENNA-RESEARGMm== - _ -

AELOPMENT PROGRANT 70
t - (‘: —

/

— — ——

AERONAUTICAL SYSTEMS DIV <~
WRIGHT PATTERSON AIR FORCE BASE, OHIO

Vith The

UNIVERSITY f ILLINOIS

October 16., 17., 18, 19., 1962 -

Robert Allsstop.—Pask — Mon tice?

UNCLASSHFIEC -



— S -
- —
—
- -~ 2 -~ v ——
= - o gum—
- . s
-
~
R Ty S o
— g - o
-y = — e
== s - e £
A —
- A R e

BIBLICGRAPHY

i, L., The Antenna, John Wiley and Sons, 1960.

B-C. C., “Radiation Patteras AP ‘e_Antennas with Non-Linear
Rl stributions, " IRE ConvextisRergrd, Part I, 1953.

— 2 & - g g
D., "Phase Centers of M rowsre-Antasnas," IRE Transacticns,
- L1956 - ™

S 2 -
r, S. and Cheng, B. K., “Pie¥e Center of Helicar Beam Antennes, "
8 e

Tational Conventio® Record.. 185

§ = : .
: Teare 'Microwaigé.n.téan&IheMDes%McGraw—Hill Book
e mpa y,,New York, 1949. el

— Stratton, J. A., Electrdmigmettc-Fheory; McGraw-Hill Book Company,

== ~ New York, 194%, =
= ] Ls R
e
e e o L BT Sy o .
S e e —
i — - el o ~— e ———
o Py +

ST
=

—

==

— =
- -— -

) — ~y

- ~
2

—3

23
























GER-10825

material., Tn: materialiremoved from the mold, oven cured to remove moi-
sture and reli«ve stresses, and precision cut to the specified module size.
This complex marufacturing process has been developed to economically pro=-
duce large quantities of material with a high degree of homogeneity and

isotropy.

In genéral, the slivers lcad the electric field in a capacitive manner,
thereby, increasing the index of refraction. They present little obstruc-
tion to the magnetic field so that their effect on the magnetic constant
is negligzible, For wavelengths long compared to sliver length, the
dielectric comstant ic a fixed ratic dependent mainiy on the length of the
slivers aad or thelr quantivy. Teste of 1/8 inch and 3/16 inch long
siivers, over the range of LOO me to 6000 me, show a rise of 0008 index
points per 10C mce A typical sliver length selected for the UHF band is

3/8 inch cempared to 3/16 in length selected for C band.

High sliver efficiency is obtained by careful selection of the cross sec=
tion dimension and insulating material. Specifically the importance of

the shape factor is shown in the equation

E =/ 15) (m \
\d /
where E r efficiency

# = quantity of slivers per unit volume

mn * shape factor

A general solution for m can be cbtained from the relation

2
m = a
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Figure 19. Broadband Monopulse Antenna Model with Log-Periodic Dipole Feeds
and Two-Foot Diameter Reflectors
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LOGARITHMIC PERIODIC ANTENNA
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Fig. 4. Rectangular cavity

slot antenna (no flange).

Fig. 5. Rectangular cavity slot
antenna (with flange).

Fig. 6. Dimensions of rectangular cavity slot antenna.















11

Ridged sl

t

antenna

withe

it flang

Fig. 12

Ridged slot antenna

. | 1

‘ j < “ 2150
! 1
| L
} 1
oz s
fo— 1.935" —=f

fo—————— 4 30X ——

ridged sl

antenna

with flange).



















































10


























































































































































































OMNIDIRECTIONAL

FIG. 19 CONSTRUCTION OF 8x8 ELEMENT

ANTENNA
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determine the wave impedance match and, hence may be predicted by

guide wave theory.

An indication of the reflection from the finite walls of the wave-
guide elements was obtained by comparing the pattern results from the
array of Figure 4 with that of an array similar to Figure 7. Although
the elements of the array in Figure 7 are shown to be staggered, for the
purposes of this test, the elements were arranged in a non-staggered

fashion. The thicker walls of this array represented 35 percent of the

Figure 7. Experimental Reflectarray Model, 22 x 4 Array,
0.75X element spacing

total aperture as compared to 6 percent for the array of Figure 4. Fig-

ure 8 illustrates the patterns and by comparing these results with that

of Figure 5, it is noted that the side lobe level increased an appreciable

amount.

The staggered element arrangement mentioned earlier also pro-
vides a means of reducing the side lobe level. Comparison of pattern
measurements for the staggered and non-staggered conditions of Figure
8 indicates an additional improvement for staggered arrangement. The

above measurements were made with the model shown in Figure 7.
















































Re]

M, - ameradway

Frequency - KMc

ATMOSPHERIC NOISE TEMPERATURE VERSUS FREQUENCY?2 ‘

1-2 -

FIG.






1, 000-pre
90
8004
70
600t
vl 300
. 5004 l' : =
g 3 3} 8
E 40 B} 3
g : : 3
g g
S5 30047 3
=] =
S Z
2 200 g
= 5
s <
100-S8ente
400 Mc ©
1430 Mc 0 |-
1700 Mc 0
2300 Mc 0
8500 Mc 0

Refraction Error - (Milliradians)

FIG. I-3 - IONOSPHERIC REFRACTION ERROR - DECAYING DISTRIBUTION
OF ELECTRON DENSITY ABOVE F-LAYER MAXIMUM?®



L
g —— pp—— A ei
et =5 L ey e P
12200 A e SR I T *tH ©
n Soetiigeriiin I as 3 od
Pt = 13 T ot ~ T 3
- v g p
rraties sois 3 ey S
- 3 I :
: i : < Fed
x5 : IS8sasanas F oo peea o :
b 1 : :
33 seett S325: 103 tound ymaks o8 G
= T 1 T . 3 (5]
=3 T H : ;
feossem e sons Ses Sadas 5 1351 S235e 20300 spatt o
S3SsTo, taate e =
it et R e R o
o
Hoo
.
-

1.6

Refraction Error - (Milliradians)

had b
1t

i

i3

(1934 JO spuesnCTL) PNV

I-4 - TROPOSPHERIC REFRACTION ERRORS
FOR A STANDARD ATMOSPHERE?

FIG.












13

¢HLVd AVM OML - ATHIA DILANDVIN HLIVH OL
HVINDIANAJYAd HAVM OIAVH 404 NOILVLOY AVAVHVA - L-1 "DId

(sUm PRIy ITN) - Felisy) «w¥yd

218uy uoneaary oraydsouor =Ip
uonNqIIsY AWIL-1Y3IN =
uonnqrusicl awiy-Leq —
ssneo 9 °0 ~ pIavd onauSe ()
wy 0007 1€ 1981 L (1)

-uonededold as1aAsuUBI]

PPIETTEReT B SR U\

- vorssTwIsuel [, yaed Kem-om 1
- siuauodwon otuor-019udeiN oM [, uaamiag afueyD aseyd

L

HTH

it

‘o1

- kowsmbes]

(d98/5%)



14

AONVYH SASUHA SSOT HOVdS HHHA - 8-1 "DIA

N - 8uey

L

0

0001 006 008 0
| i T

]

FRLEE il i il §
..‘.II.AXI»L

IZERESESTE.

IHEEEESRER
RS SEE S
L

bo ot gy

et e e

== =d

B e R

¥ e 500 i A 1)

i

»-11
{EEiLBEEN B As A i
s

g
qp - 507 aords



























23

SOILVYH JSION-OL-TVNDIS SNOIdVA HO4
VNNILNV ATONIS V A0 NOLLNEGIM.LSIAd ALISNIA ISVHd - 2-11

‘O1d

T T , TTTTT] TTLILT T 7
my = T : 1 MR e
1 T
- T
1 ™ U R I W

1 ]
T

b+

I} |-
T t

S

T
-+
1

-1
| I
+
4

,l.-.'r.p

P

FH
FH
man

41
I
+++14

T
|

i

EaREEs
1+

.
el

-
-

i1
¥

T
1

“+t+r 1t

-4

11
11
T

!
1

411

X
v

INRBEE

4
T
:

1
!

T
-

-

111

b4 {
SEEERRRRE
b4t 44—+







25

OILVY JSION -OL-TVNDIS SNSHTA VNNILNY
FTONIS V ¥04 HSVHd dHL A0 NOILVIAZA QUVANVLS - ¢-11 "Old

s = L ALLL b=
I

T

P
1
!
|
I

e e

S LD Be

- ..
1
i
+
H

~hoaidl .__ ||.,.|j |

et

f A 1 T g
] : SR -
! ]
It ! L] !
] ' 1o ! :
I |
! i
T i
I |
I Ll T
; N e |2 R IS EEE }

-
S

i [ D

+
S

T
1
i
-
Bt
1

4413

T
I

EEEEE

T
1
B

EEEE

BB b

LR

e







27

SOLLVY FSION-OL-TVNDIS SNOI¥V A H0d HNIOVJS
HILINOUTAYALNI SNSYAA LNINAUNSYIN HYVTNONV 40 NOILVIAIA AUVANV.LS - $-11 ‘D1d
SHLON3T13AVM — (Q) ONIOVES N3ILIWONIINILNI
000'0!

SNVIQVY

Y,

















































































COUPLING FACTOR (db)
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te")")(‘rxltu!‘f‘ curve lie ground ‘) € Wwaitlor nrie nNo1se was
very close to the nredicted values, but tlie noise #t low elevntion
angles was lower than anticipated. This tends to indicate that the
firet side lobe level is lower then thot for o typierl paraboliec

reflector.

rift patterns of the moon were taken by positioning the nntenna
visually and letting the moon drift through the beam Drift patterns
of Casseopeia A were also taken. Both the moon and Casseopeia A were
easily detected with their peck levels very near the expected value.8
The moon was very new when it was observed and probably near 1ts
coldest phase. Figures 7 and 8 show typical smoothed drift patterns.

The noise level on the actunl recordings wos approximately 2° K

Conclusions

This project has shown that a very sensitive power meter 1s an import-
ant piece of test equipment for wovk on low noise receiving systems
The ridiometer tchnique deseribed sppears to be the simplest and
most economicul way to construct an instrument with the desired
sensitivity. The instrument 1s useful for mauny types of antenna
studies, e-librrtion, snd maintenance It 18 also useful for
measurement of loss in microwave components and effective noise

temperature of low noise ~mplifiers.
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APPENDIX I

- /4 3 ’
Up ﬁe " (1+ cosf)a ff” (1= )P elur cos($=8) rdrdg
4nR -
Since,
dnrsante =) . S () 1, (ur) emin(@ =)
Be~iRa*(1+ cos 0) pi n/4 e .
Up, = ! f (1- r’)Pf i (jm 1, Cur) emin(@ =) | dérdr
4 4zR o -n/4 | &
Now,

7/4 o o . m/4 » p
{ Z L™ !n(ur)e’l"(¢‘¢)d¢: z (j)» ]n(ur)[ [cos n(é — ¢) - jsinnld - &)] do
J=n/4% — S Jemw/4

/

> w
E (™ 1,Cur)
-0 -”/

) i Gy J o (ur)

"

4 P ’
[(cos n¢ cos ne + sin n¢ sin ng)
4

~j(sin m,‘; cos n¢ — cos n(,‘; sin n¢) ] dg‘;

‘(sin m,‘; cos n¢ — cos n¢’ sin n¢)

= n ’ 5 m/4
+ jlcos n¢ cos né + sin n¢ sin ng) ]
-7/4
N > I, Cur)
= z (i - I(sinﬂros no — cos 22 sin ng
L n L R 4

. nm nm .
+ sin — cos n¢ + cos — sin n¢)
nm

) nm g
+ ](cosT cos no + s”‘Tsin ng

nm , . nm :
— cos =— cos ¢ + sin = sin n¢)
4 1
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>

m=0

— A(u)

12

Be-/BR (1+ cos f)a® [ =
4zR

2 1

(=1)™ -—= + pintims+2
1 Z S z 8n+@m+d  4n+2me6  dns2ms 8

2(2n+1) ko 240 2m 2 1T (4n + m+ 3)

® (<1)"? cos (2n+1) & sin (2n+1) #/4

2n + 1

1 2 1
(=1)™ = + u2n‘2m‘l
2n+2m+ 3 2n+ 2m+ 5 2n+2m+ 7

22m*2n+1l T (2n 4+ m+ 2)

NOTE: In using these equations, it must be remembered that the three aperture

22

distributions considered have been normalized to 1. As a result, direct
comparison of the cross-over levels, as shown in Figures 1 and 2, would
lead to erroneous results. For practical antenna systems, equal power
would be supplied to each antenna (p = 0, 1, 2) and hence the aperture

distribution function would in fact be unnormalized. In compiling the
data for Figure 6 this has been done.
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