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Farfield Measurement of the Band 3 Feed+Lens at
the Green Bank Indoor Antenna Hange

T. K. Hunter & 5. Srikanth

0. Abstract
1. Introduction

[n arder to test the wvalidity of the results of the North America FEIC bearn scanner,
we conducted farfield measurements of the Band 3 lesdhorn plus lens combination at the
CGreen Bank indoor antenna range. The tests were undertaken on December 325, 2008,

2. Eguipment

The leed under test was 8/ 007 and consisted of the horn + lens only [no filkers or
window). We believe this i= the same unit that was scanned with the 2-10 NSI scanner
HIA [(see section 4 of Claude (2007)). The equipment at the antenna range includes:

e A scanning tower with one axis of rotation (azimuth)

Agilent 85304 Microwave Receiver

T3 110 GHz VINA extenders

HP3T204 HPIE Extender

ORBIT-FR 959 Spectrum contral and analyvsis software

For further details, see Anderson (2005). Figure 1 shows photos of the rectangular

source horn and its pedestal.
Figure 2 shows photos of the rectangular souree horn and 1t=s pedestal.

The equipment that we gathered included a pair of 45% and 90° waveguide twists, the
lengths of which are given in Table 1. These were installed on the source horn to obtain the
desired plane of polarization lluminating the Band 3 horn, None of the waveguide twiste
were exactly perfect in their angle of rotation. Therefore, m order to obtain the most
accurate cross-polarization scans, we constructed a mechanizm for rotating the waveguide
plumbing leading to the source horn by an arbitrary angle using a pair of crcular to

rectangular waveguide transitions and C-clamps (s=e Figure 3).



Fig. 1.— The rectangular source horn and its pedestal in the Green Bank indoor antenna

Tange




Fig. 2.— The Band 3 feedhorn under test attached to the VNA extencer in the indoor

antenna range




Fig. 3.— The mechanism [or rotating the waveguide plumbing by an arbitrary angle using

a pair of circular to rectangular waveguide transitions and C-clamps

Table 1:; Waveguide twists used in the experiments

T'wist angle | Unit | Length (inch)
Gl I 1260
G 2 263
L5 | l.24a
L5 2 1.255




3. Measurements
3.1. Preliminary measurements

We first measured the repeatability of the motion of the fesd positioner. We found
that the azmmuth angle undershoots by 0,04 inch, the x-axis undershoots by 0009 inch,
and the v-axiz undershoots by 0010 inch, These offsets were taken into account wihen

i=suing all future pos=itioning commands.

'=ing a tape measure, we measured the distance [rom the transmitter horm to the
feed under test to be 70 and 3/4 inch (Le. approximately 600 wavelengths). The distance

to the VNA extender waveguide flange was 71 and 3/16 inch.

[n order to measure H-plane, E-plane, and 45 -plane cute, our measurements regquired
three different configurations of the horn and wavegumde combination. We determined the
center of rotation for each configuration and these are given in Lable 2.

The definition of the E-plane and H-plane are showed in the pictures in Figure 4.

Photos of two of the three conhgurations are shown in Figure 5.

3.2. Beam scans

The frequencies measured were B3, 90, 95, 100, 105 and 110 GHe, Measurements
at 115 GHz were not possible because it was beyond the range of the LO. During each
azimuth scan, the system repeatedly eycled the tuning through all six frequencies. We
decided to adjust the geometry of the horn mounting to minimize the observed phase
slope n the middle of the band (at 100 GHz). A log of the scans is given in Table 3. The

scan resulte for the are shown in Figures 6 through 11,

4. Conclusions

Table 2: Center of rotation for each measurement configuration

Scanner setup | Distance behind horn aperture (inch)
H-plane 3.212
l-plane L.OGE25
45" plane 2,138




Fig. 5— Left panel) The onientation of the horn for the H-plane measurement. Righi

panel) The orientation for the 457 plane measurement.




"Table 3 Log of the scans recorded on December 4, 2008,

Scan type | Configuration 100GHz peak Offsets
Flane, pol | Configuration (dE) (inch)
H. cross #2907 twist on Tx -0 Y =-1.00]
H. oo -11
E, oo #1907 twist on Rx, #2007 on Tx -13 =000, ¥Y=-11.15
E, cross #1507 pwist on Kx -5
45%, m 1 457 twist on Rx, #2 45° on Tx -11 =000, Y=-10.75
45", cross #1457 twist on Rx, #2457 4481 90" on Tx =41
Mote: Assembled and inserted ad hoe waveguide rotary joint
457, croes #1455 twist on R, ##2 45° 4481 90° an Tx | -41 (min = -G67)
457, oo #1457 twist on Rx, #2 45 on Tx -11
H. cross #1907 pwist on Tx -4G (min = -T1)
E, cross #1907 twist on Rx
Fig. 6.— Scan results for 85 GHe.
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Fig, 7.— Scan results for 90 GHe,
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Sean results for 100 G He,
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Sean result=s for 105 GHs.

Fig. 10,

I-l-l-l-l-l-l-l.___l.l___l I-I-l—l-l-l-l-l__l____l_ I-“--l-ll-l-l-l-l-___l.___l.l

—— 1" —_—

e —— g = 1%
R

—— —
kﬁlhlﬁH%m,WIm\\mllﬁMM\l

108 GHZ co-pobar

4/
|

= © B : T E

(Bap) ssoyg sunsd-H {Bep) esoyy aunpl—3 {Be) smoud UK QF

ik

il
40
40

20
i ]
0

-2l
- 20
- 20

3 GHZ co-poled & orogs- par

§ §° 8 ¢ § §° R 2 8 %

8]
m
—40 F

(Ep) sprupury susid—y  (EP) apnppsay sus-]  (gR) Spnpday sunid— sy

12

fngie {2egl



-—dn
-i0

110 GHZ co-pobar

— 40
=40

{Bep) esoyy aunpl—3

il
40

20
i ]

-2l

1710 GHZ co-poled & oo par
- 20

Sean result=s for 110 GHs.

.‘_u

=4

11.

Fig.

(EP) spouptury susid—p  (ER) apnjpsuy susp—3

° R % 8 &

(BE) pnppday susid— sy

— 46

13

- 20




REFERENCES

Anderson, (£ Gh Electronice Technical Note 200,
httpe/ faww. ghonrac.edu/electronics/edin fedtn 200, pdf

Claude, 5., Niranja, P., Jiang, F., 2007, FEND-40.02.03.01-011-B-REP, CART-006 Beam

pattern

This preprint was prepared with the AAS IETEYN macros vH.2,

14



