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Interferometer in radio (1D):
Each antenna obtains “E-field” information

when the delay is adjusted
to the zenith ...

r rrelation for irection

|E(5¢)]° exp (—I—iZW%(Sgb)

Integrating all the directions

V(D) = / T(66) exp <+7Z27T§5q5> d(50)

V(D) is a Fourier component of 7(0¢) Output

—|mage can be reconstructed by data from many baselines
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Visibility and Brightness in 2D

Definition of ‘‘uv vector” for a projected baseline

—

D = (D,,D,) = \u,v)
(w, )l THUIAL, (x, ) ITRER, w1 xIlEHPH, o1 yldFEIL

Fourier Transform between Visibility and Sky Brightness

Viu,v) = // T(x,y)et2mwetoy) grdy

INERNE // V(u,v)e” 2™+ dudy



In reality, (1) antenna power pattern and
1(2) uv-sampling also affect the obtained data ...

(1) V(u,v) & Pz, y)T(z,y)

(B5hs (N7 —IkF—>) (EDEED )
=SR] X7 —78 5 — L R ISE AR

CE » Y lerty L y)

(E#EH % ¥ v 7= Dirty Map)

// (u, v)] e~ 2™ WTTvY) gy dy
E‘JI:Bﬁ;& or zasa%z)

— B T(r
fffy ....... P y)T (@ Y)] - e

where S(u,v) < B(z,y)

KEBBRED 7 — ) T2 = BB D 7 — ) LD B AIAA



Visibility vs. Image
(from NAASC Memo #104)
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Visibility — Dirty Image—Deconvolved Image
(from NAASC Memo #104)

visibilities dirty image sky brightness
%

Deconvolution Method
CLEAN
MEM




Data Cube| 7@ y,v), or T(a,0,vi0s)

Vlos 18 measured in “Local Standard of Rest” (LSR)
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. Diagram

Declination

A

/

>

Right Ascension



PV Diagram
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PV Diagram
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Moment Maps

x LT IZ IR TEBA(q, 8) & TEHE

Oth: [ = / T(v)do Ry
1St: @los — f’U . CZ;(U)CZU Szy;]glg
U —Ties)? - T(v)dv — EEITH
2nd: Av = \/f( 3. ) BRI S D
ELIT © R

[v?-T(v)dv _ | + |
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Examples: HD142527 in 13CO (J=3-2)
| Briggs Wt (upper) and Uniform Wt (lower)

- Oth 11s 2nd




Continuum Subtraction

ForT, Line Free Channels

Simple
Spectroscopy

Continuu




Continuum Subtraction

Real part Line Free Channels Complex Visibility
or 4. s s ;
Imag. part | : 3 % |
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Peak T, map of 13CO (J=3-2) around
HD142527: Line only and Cont. added

... In different color code

J
v
S
I
=
—_—
-
(g |
J
o)
~
—
.

2 I 0. <1 2
AR.A. (J2000) [arcsec] Continuum in grey lines




Advanced Materials



CLEAN Algorithm

— Operation Flow

Dirty Map
I,(xy)
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Data Input/Output
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Data Reduction in the case of
Fukagawa et al. (2013)

CLEAN (Uniform Wht)
~ _

Continuum Continuum
Visibility Image

SELF-CAL

. X 6 Phase only
Data R Data l

x 1 Amp & Phase

Gain Final Gain
Solution Solution

Flux Scale Line
(Titan & Neptune) Visibili ty

Final
Line
Bandpass Images

(3C279 & J1924-242) (cont.
Gain Table subtracted) (cont-
CLEAN (Uniform Wt) subtracted)

(J1427-4206)
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Self-Calibration: “Before-After”
HD142527 Continuum @ 330 GHz

Final Image
after 6 iterations
1 iteration solving phase +
1 iteration

Before Self-Cal. solving phase only

solving amp. & phase
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Data Reduction in the case of
Fukagawa et al. (2013)

CLEAN (Uniform Wht)
~ _

Continuum Continuum
Visibility Image

SELF-CAL

. X 6 Phase only
Data R Data l

x 1 Amp & Phase

Gain Final Gain
Solution Solution

Flux Scale Line
(Titan & Neptune) Visibili ty

Final
Line
Bandpass Images

(3C279 & J1924-242) (cont.
Gain Table subtracted) (cont-
CLEAN (Uniform Wt) subtracted)

(J1427-4206)
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Self-Calibration: “Before-After”
HD142527 Continuum @ 330 GHz

Final Image
after 6 iterations
1 iteration solving phase +
1 iteration

Before Self-Cal. solving phase only

solving amp. & phase

- _ .
"
- ‘\_
> r @ ' .
P & 6 @
’
. 4 ’
- b - , -
L - \

*EanzEe—nTsce)
rms = 2.24 mdy/beam 0.68 mdy/beam 0.13 mdy/beam
x DU DEEIC (PHBEZ E1ERICHEZEDHDIEEHD)

% JHAZ U T fRIRBN D 2 BUS 9 % 2 {E R = Tconsistent’@ @z R LTS H

24




