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N2YO Circular Polarization |~

Very Large Array

Plane wave:

wt = Tm/4

€ = QEK cos(wt - Pz + ¢,) + ;E}, cosfwt - Pz + )

IF wt = 3n/2

and wt = 5x/4

A A
Atz=0, € = x E; cos(wt) + y E, sin wt

Right-hand Circularly Polarized Wave
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Circular Polarization

Expanded
Very Large Array

CONDITIONS FOR PURELY CIRCULARLY POLARIZED WAVE:

1. TWO SPATIAL ORTHOGONAL FIELD VECTORS: Ey, Ey

_ +j(m/2
3. E,=E, e
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Contours of Constant Axial Ratio vs.
Amplitude and Phase Error Expanded

Very Large Array
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Septum Polarizer

Expanded
Very Large Array

U.S. Patent 0Ot 24, 1978

Sheet 1 of 2 4,122,406
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Septum Polarizer

Expanded

Very Large Array

=

Fipure 2,

Field transicions.
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Septum Polarizer

Expanded
-— Z Very Large Array
°
Septum Pol. ; Broken-LHP; Full-RHFP
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Conventional Polarizer

/Eml.ul}

Very Large Array

(6. g. TEg")

(RHCP and LHCP
signals)

e.q TE
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OL™/2

(8. g. TEgq)

S. Srikanth

EVLA Feed/FE PDR
February 12-13, 2002



Expanded
Very Large Array

/Splitter

1NCr

(18-26.5 GHz)

Mode Comb
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(a) Standard OMT

(b) Full Waveguide Band OMT

OMT — 18-26.5 GHz

Amplitude [dB]

K-Band OMT #E01 (WR42: a b, =2.471:1)
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Phase Shifter

Expanded

Very Large Array

PROPAGATION CONSTANT:

27 2w

kmmle = l

cmode )

gmaode i )LU / \/1 - (lof}u

PHASE DIFFERENCE BETWEEN MODES:

A(b = ﬂ*(knwdcl B kmode?,)

3dB)_~

Waveguide
transformer

TETQ" (3dB)

_/
e \TE{,*‘ a
1% (3dB) A T I

TEqgs* (3dB)

A = 2n

l'J'/‘?“gTElG - Z &/ ;"gim:(n
i=1
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Phase Shifter

(a) Dispersion characteristics; (b) Differential phase shift vs. the frequency

o, _ 9B,
of of

at f = fimid




Corrugated/Dielectric Phase Shifter
(a) Dispersion characteristics; (b) Differential phase shift vs. the frequency

— Transverse
corrugations

g 0 6[53: _ 6[5}’
10 of of
"’ | at f = f4
o1z 3 4 s s 5 & 9 m ' Lier et. al., IEEE MTT,

(b} and f= f2 ) vol. 36, Nov. '88.



Corrugated Phase Shifter /al_\

Very Large Array

For the corrugated waveguide:

k, tanh(lgj —2—) = % B, tan (B1h> k, = {—k"' . B; . (E) ZJ 112
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NRAO Phase Shifter
(18-26.5GHz)  |%&=
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NRAO Phase Shifter
(18-26.5 GHz)

Expanded
Very Large Array

(Theory)

Pol. Corr. Blue{Up)-0.474,0.4520 080.0. 19 Recdt( Dn)-0. 452 0 4740.055,0. 10

Pal. Corr. Blue(Upr-0.474.0.452.0 030 EISRedi Tn 10452 0474,0,095 0. 10

h

N\

AN

'\

15
1A \
16 7.5
9%
- 14
i /"
g / 92.5
bl / 7
G 12 ] =
= ' " -
- / 2 20
i / i
o —_
@ = £a7.s
/ )
B /_h
aa##f*,;*””’f’ B35
& 16 22 74 28 r a0

Frequency (GHzZ)

18

a0 22
Fraquency {GHz)

24 26

S. Srikanth

EVLA Feed/FE PDR
February 12-13, 2002




NRAO Phase Shifter
(18-26.5 GHz)
Measured A¢p

/Emal.cl}

Very Large Array

Differential
Phase Shift

S. Srikanth
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NRAO Phase Shifter

(18-26.5 GHz)

Measured S,;, S,

Expanded
Very Large Array
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NRAO Phase Shifter

(26.5-40 GHz) oo Yo
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NRAO Phase Shifter
(26.5-40 GHz)
Measured A¢p

Expanded
Very Large Array

Differential
Phase Shift
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NRAO Phase Shifter
(26.5-40 GHz)

Expanded

Measured S,;, S, oo
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EVLA Phase Shifters

Expanded

Very Large Array
Freq. Waveguide Corrugation
(GHz) | Width Height Length Pitch Wi d, di/w,
8.260
8-12 1.018 0.971 (5.600) 0.236 0.032 0.204 6.4
5.495
12-18 0.678 0.647 (5.601) 0.157 0.021 0.136 6.5
18-26 0.474 0.452 4.180 0.110 0.011 0.095 8.6
. . (6.37) . . . .
2.4920
26-40 0.3072 0.2930 (5.600) 0.0712 0.0096 0.0615 6.4
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