28 centemspu 2019r.

7. Antennae GMRT. A table with coordinates of the GMRT antennae as relative positions from the
central antenna Al4 is given below. The latitude and longitude of Al4 are ¢ = 19°05' 36",
AL =74°03'01".

7.1. Prepare the map of the GMRT antennae system. You need to mark the central square on the map
(the 1 km x 1 km area, which you saw during your GMRT visit), mark antenna at the origin and
plot all the antennae outside the central square. Write down the antenna number near its location
on the graph paper.

Parallel beams of radio-waves come from distant objects and falls on the GMRT antenna. The signals
will reach different antennas at slightly different times depending on the inclination of the source
with respect to the Antenna. Let us assume that the four antennas listed below are observing Sun
at noon 23" September: A(, 410 , A 14  ASO.

7.2. Calculate the delay in signal arrival between Al and the Antenna farthest from Al, assuming a

flat Earth.
7.3. Assuming now the Earth is not flat, calculate the additional term in time lag due to curvature of
the Earth,

X y z

Number | (to the East) to the North)| (to zenith)

of Antenna {m) (m) (m)
Homep | (#a moctox) | (nacemep) | (m3ewnT)
AHTCHHE! (M) (n) ()

A0l -11245.60 940597  -802.858
AR 810309 824144 711116
A03 -7039.01 534029  -411.950
AD4 120732  479L -389.911
A0S 10199.8] 352975  -324311
AD6 778052 307149  -266.059
A07 519993 305446  -242.446
A8 457599 2047700 -203.543
A9 309940 1496.91]  -90.1932
Al0 2814.54 101249 -73.9663
All -1591.91 625,657 -15.1934
Al2 -565.940 122944  .9.99081
Al3 3727200 142908 -7.13641
Ald 0.00000 0.00000  0.00000
AlS 67.82000 257968  22.0312

Al6 3144000 -230.489  24.467
Al7 326430  -39.7862  32.7314
AlS 687.870  -18.0767  37.1877
Al9 280.670( 419343  38.2252
A20 4194000  -156320(  40.3858
A2 164860 61565)  51.1638
| AR 174.8500  666.922]  53.1313
A23 603940 -333.732]  56.0502
A24 474670 658490  70.3163
A2S 639,500 -1171.08  119.326
A26 633.9 204873 258251
A27 3670800 450371 370.735
A28 333120 6742060 S81.014
A29 947.470] 945839  782.898
A30 -369.050]  -14097.4] 120239

3 P_olar day and night. Find the boundaries of the region of the polar day and the region of polar
night at the dates when the Sun may be in Zenith in Mumbai, HBCSE. The latitude and longitude
of HBCSE are are A¢c = 72° 56', ¢ = 19° 03'. Take as many effects as possible into account.



