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Antenna Position Calibration

Use two or more near-field emitters.
Distance between a near-field emitter at (z,y, z) and an antenna i at

(Zi,yirzi) is i = /(w—2)2 + (y —vi)? + (z — 2)?
Phase of measured visibility V;; is

D5 = ko(ri —r;) + ¢i — &5

Taylor series expansion around some initial values,

or; or; or; or; or; or;

P — DY = ko | (210 — —L|0)A 2o — —L0)A Ty — 2 A
ij — Piy = ko ((%\o . 0) x+(6y|o ayIO) y+(82|0 6Z|0) z
ar; ar; ar; ar; or; ar;

: Ai : Ai : Aifij A'**J A'**J Az;
+ &Cilo z +8yi\o Yy +8Zi|0 % loAx; oy, loAy; 8zj|0 zj
+ Agi — Ag;

This is an Least Square problem
AP =JAS

can solve for A3 as
AB =TT A



Amplitude and Phase Calibration — The Simple Way

Measurement equation:

u v, w —27rz[ul+vm+w(\/1 12—m2-1)] dldm
// V1-— l2 - m2

Using the Cas A as the calibrator,
I(l,m) = S:0(1 — lp,m —my)

V(u,v,w) = M o~ 2milulo+vmotw(y/1-1F—mF—1

The measured (un—callbrated) visibility
Vﬁ-"cal(u, v,w) = G Vij(u, v, w)

So the gain
Gij = Vunca'(u v,w)/Vij(u,v,w)



Test Case

local time: 2015/9/4 01:00:00
start observation

Transit time:
The UTC time is: 2015/9/3 18:26:58
And local time is: 2015/9/4 02:26:58
== Cassiopeia_A ==
az = 359.99, alt = 75.29

Actual direction error < 0.01 degree

Use antenna: 1, 3, 7, 10, 11, 12, 15

observer: Jixia Li

local time: 2015/9/4 03:40:00
stop observation

Using data at local time between 02:21:58 — 02:31:58.
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Variation
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AGij = Gij — Median(Gij)
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Variation of Amplitude and Phase
AA=A—Median(4A) A¢ = ¢ — Median(¢)
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Amplitude and Phase Calibration — A More Complex Way

Using calibrator Cas A at (ly, mg), the real visibility of baseline ij is

yireal — _SeA(lo, M) arifuty tvmotuw(y/ T mE-1)

wl—l%—m%

The measured (un-calibrated) visibility

uncal __ * 1 rreal
‘/’Lj = 9i9 ]‘/z]

Parameterize g; = e T% and expand around some initial values,
VAN -V = exp(nf+ig?) exp(n) —io)) Vi (Ani+Anj+iAgi—iAp;)

Then solve

AV =JAB



