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Interferometer in radio (1D)
Each antenna obtains O E-beldO information

when the delay is adjusted
to the zenith ...

Cross correlation for!" direction

IE(!I" )| exp +i2#%!"

Integrating all the directions

V(D) = | T(" )exp +i2#%!" “ d(' )

V(D) is a Fourier component ofT(!" )
a*NBHF DBO CF SFDPOTUSVDUFE CZ EBUB (

2



Visibility and Brightness in 2D

Definition of Ouv vectorO for a projected baseline

D =(Dy,Dy)! "(u,v)
uv xe@d| X,y x1le{ ulxxfb| v!yxAz

Fourier Transform between Visibility and Sky Brightness

V (u,V) = T(x,y)e"'? (X*+W) dxdy
I

T(X,y) = V (u,v)e % (X+W) qudy




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

(1) V(u,v)! PXYy)T(XY)
(7 (fe”i»"i ) (wKSul )
["TeeAY )

PIé”"I»"ix DG6s”

(2) P(;g, Y) Tdiy (X,Y)

(U€Z"U¢ O = Dirty Map)
= [S(u, V)V (u,v)] € "% (*W) qudy
(aS : or O" : )

= B(x,y) ' [P(X,y)T(X,y)]

(Dirty Beam) s ({ShMKSul )

where S(u,v) ! B(X,Y)

N N
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Visibility vs. Image
(from NAASC Memo #104)

DEC offset (arcse

0 0
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Visibility ! Dirty Image ! Deconvolved Image
(from NAASC Memo #104)

visibilities dirty image sky brightness
%

Deconvolution Method
CLEAN
MEM




Data CUbe T(ZIZ’,y,V), or T(G,B, Ulos)

Vios IS measured in OLocal Standard of RestO (LSI

Vios, OF
Frequency
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Channel Maps
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PV Diagram
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PV Diagram
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PV Diagram
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PV Diagram
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Moment Maps
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Examples: HD142527 in 13CO (J=3-2)
Briggs Wt (upper) and Uniform Wt (lower)

ol 1 2nd




Continuum Subtraction

Line Free Channels
For T, Simple

Spectroscopy

Continuu




Continuum Subtraction

Real part
or
Imag. part

Line Free Channels Complex Visibility
A
L v
Cont. Line
i | Visibility Visibility
S |
Continuu Line

Y




Peak Tp map of 13CO (J=3-2) around
HD142527: Line only and Cont. added

E in different color code

J
v
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J
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2 | 0 - -2
AR.A. (J2000) [arcsec) Continuum in grey lines
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Advanced Materials



CLEAN Algorithm

%JSUZ .BQ
| 5(X,y)

( Start / Resume )4

Y
LUD "« 1.a(XY)

> Zb
y
I(X,y)*B(X,y) >% X

— Operation Flow

Data Input/Output

lc(xy) >Ga

" MIT U BG)

$SMFBO $PNQPOF

SFTJEVBM .B Residual t0 O
R(X,y) ,VDH «Kn. NO

[ 1 oxy)*B o (xY)]
+ R(X,y)

peatl LR "JOBM *NBHI

BCL(X’y) | EIN (X,y)




Data Reduction In the case of
Fukagawa et al. (2013)

CLEAN (Uniform Wt)
Final
Continuum Continuum
Visibility Image

SELF-CAL

X 6 Phase only
|

x 1 Amp & Phase

Gain Final Gain

Data R Data , _
Solution Solution

Final
Line
Bandpass Images

(3C279 & J1924-242) (cont:
Gain Table subtracted) (cont-
CLEAN (Uniform Wt) subtracted)
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Flux Scale Line
(Titan & Neptune) Visibility

(J1427-4206)




Self-Calibration: OBefore-AfterO
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 (gYXxav;w'p
%o Me"cq°eb”\q

rms = 2.24 mJy/beam 0.68 mJy/beam 0.13 mJy/beam
I —'cm0OOt¢e“aW’q 1UttLU>BS”"OUK*“E

Il g h pRU> "b”10;% cep consistentsr>O oM”T
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Data Reduction In the case of
Fukagawa et al. (2013)

CLEAN (Uniform Wt)
Final
Continuum Continuum
Visibility Image

SELF-CAL

X 6 Phase only
|

x 1 Amp & Phase

Gain Final Gain

Data R Data , _
Solution Solution

Final
Line
Bandpass Images

(3C279 & J1924-242) (cont:
Gain Table subtracted) (cont-
CLEAN (Uniform Wt) subtracted)
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Flux Scale Line
(Titan & Neptune) Visibility

(J1427-4206)




Self-Calibration: OBefore-AfterO
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 (gYXxav;w'p
%o Me"cq°eb”\q

rms = 2.24 mJy/beam 0.68 mJy/beam 0.13 mJy/beam
I —'cm0OOt¢e“aW’q 1UttLU>BS”"OUK*“E

Il g h pRU> "b”10;% cep consistentsr>O oM”T
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