11/9/2016

0l

G0

_ _
00 S0- 0'}-
apnyduy

0.0 0.5 1.0 1.5

Angle on the sky

-0.5

-1.0

-1.5

-
-
“
.
.
e
.
:
“
-
..
-
.
N
-
.
a7

_ _ _
0l S0 00
opnyduwy

_
G0-

0.0 0.5 1.0 1.5

Angle on the sky

-0.5

-1.0

-1.5




11/9/2016

1.5

1.0

0.5

0.0

1.5

1.0

0.5

0.0
Angle on the sky

Angle on the sky

-1.0

b
]
\
)
)
b

-0.5

-1.0

00 S0- 0'}- 0l S0 00 G0- 0'l-
apnyduy opnyduwy




Amplitude

1.0

0.5

0.0

-0.5

-1.0

-1.5

-1.0

|
-0.5

|
0.0

Angle on the sky

|
0.5

1.0

1.5

Amplitude

0.0 0.5 1.0

-0.5

-1.0

-1.5

-1.0

|
-0.5

|
0.0

Angle on the sky

|
0.5

1.0

1.5

11/9/2016



Amplitude

1.0

0.5

0.0

-0.5

-1.0

| | | | | |
-1.0 -0.5 0.0 0.5 1.0 1.5

Angle on the sky

Amplitude

0.0 0.5 1.0

-0.5

-1.0

-1.5

| | | | | |
-1.0 -0.5 0.0 0.5 1.0 1.5

Angle on the sky

11/9/2016



11/9/2016

1.5

1.0

0.5

0.0
Angle on the sky

-1.0

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0

_ _ _ _ _ _ _ _
0l S0 00 S0- 0'}- 0l S0 00 G0- 0'l-
apnyduy opnyduwy




11/9/2016

00
apnyduy

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0

-
.r.r

-
!

S0 00
opnyduwy

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0




11/9/2016

G0

00
apnyduy

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5

T
_—

=
-

e

00
opnyduwy

G0-

0')-

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5




11/9/2016

1.5

1
I
T’
1
|
T’
1
I
I
1
i’
'
'
i’
i’
'
I
I
i’
I
I
1
'
|
1
|
i’
1
'
I
d
I

0.5

0.0
Angle on the sky

-1.0

T I L

|
b
1
I
)
1
I
b
L
)
I
)
b
b
i’
L
b
I
1

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0

00 S0- 0'}- 0l S0 00 G0-
apnyduy opnyduwy




11/9/2016

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5

e “HHHHHHHHHHHHH--
=
Lo
=
<
)
QD
=
o
QO
fe)
[
<C
Lo
<
| <
0'l G0 00 G'0- 0'L- 0l G0 00 G0 0'L-
apnyduy opnyduwy




11/9/2016

Ee)

B

00
apnyduy

!
G0-

_
0'}-

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5

e

00
opnyduwy

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5

10



11/9/2016

[

G0

00
apnyduy

G0-

0'}-

1.5

1.0

-0.5 0.0 0.5
Angle on the sky

-1.0

-1.5

Einin

-——.
<z
=ZTC

0l

S0 00
opnyduwy

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0

11



11/9/2016

E

apnyduy

-

1.5

1.0

0.0 0.5

Angle on the sky

-0.5

-1.0

10
Cycles

_
0l

.
.
,
.
o
:
:
,
.

_ _ _ _ _
80 90 ¥0 2O 00 TO
opnyduwy

12



Gkm
L

L] T T
«—2mi—>

Macdeshield

Quinlz, Swattenham a L 2[v]
(Lewell's home)

0.8
N [ CYGNUS A |
F o6} -
5 " 125 MHz = 2.4 m
@
® 0.4
z
0.2
o
0.0 T T - !h—l—ﬂ—ﬂ—q
o 1000 2000 3000 4000 5000
PROCJECTED EAST - WEST BASELINE (WAVELENGTHS)
49 2 3 5" — -(—-51;"—-
E ﬁ/ y ',--‘ % I,
=] o [=]
T sEgogan
_ be—o1'28"—l
Jennsion and Das Gupta 1952 (1/2300 radian)

The Synchrotron Emission from Cygnus A
Imaged with the VLA at 6 cm Wavelength

11/9/2016

13



Sometimes you want the power

spectrum of the structure in the

image more than you want the
image itself

Then the interferometer makes the
direct measurement

WMAP views the
Cosmic Microwave Background

e

http://map.gsfc.nasa.gov/m_mm.html
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DASI CMB 1mages of 32 fields
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Angular power spectrum from the DASI interferometer
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Spherical Harmonics
of degree { = 5:

Y," (6, )

(in plots £ is called n)

-2.5¢"
n=>5 m=-5
https://en.wikipedia.org/wiki/Spherical_harmonics#/media/File:Spherical_harmonics.png

Angular power spectrum from the DASI interferometer
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Fringe spacing changes with
aperture (antenna) separation

Rectangular and polar
representations
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The “primary beam” of individual
apertures limits the field of view

g2
D

Rectangular and polar

representations
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Amplitude
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Amplitude
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Phase Switching Interferometer (Ryle, 1952)

ﬁ/
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with square-
detector
Synchrenous 5 Switch
detector gerlerator
To tecorder

R=(a+b)2—(a- b)2=4ab

e
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‘beam’ for single dish observations

‘beam’ for two elements of

interferometer array

Carlstrom et al. 2001
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