I’@vdaegglsre ~ LESIA

RPW

RPW Consortium Meeting #19

Effect on the thermal bending on
Direction finding capabilities

M. Maksimovic on behalf od V. Krupar

19-21 June 2017,
KTH, Stockholm




I’@vdagoire - LESIA “i‘A‘éz
e Paris /ﬂ’“‘\\‘ RPW

Basics of the Goniopolarimetry

(direction-finding)
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- Short antenna hypothesis (h << \)

Radio source

V, = h.E (i.e. : Eh.cosb)
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First Goniopolarimetry with STEREO/waves

Auto(Ch1)
Auto(Ch2)
Re(Cross)
Im(Cross)

(cross phase is calibrated)

colatitude &

/ azimuth
—)S V el(pt/ln S/C frame

\ \ circular polar. degree

[VZ/Hz] (not [W/m?/Hz])

Background level picked by hand

(will be automatic in routine data analysis)

Antenna parameters (effective length/directions)
from austrian team, computed through simulations

(Oswald et al.,submitted to ASR)

RPW
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MEthOdS Recall from consortium meeting #7

Modeled spectral matrix:
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Ar = —sinby. cosfcos(¢ — o) + cos O sin b

B, = —sinf.sin(o — o)

C'r. = sinfsinfcos(¢p — ¢p.) + cos Oy cos 0

10,000 simulations for different sources of errors
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Results
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Antenna Length Error
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: Ak= 3.39°+ 1.76°
: Ak= 1.64°+ 0.88°
: Ak= 1.09°+ 0.57°
: Ak= 9.87°+ 5.11°
: Ak= 4.99°+ 2.63°
: Ak= 3.27°+ 1.74°

5%
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: Ak=15.94°+ 7.91°
: Ak= 8.20°+ 4.30°
- Ak= 5.44°+ 2.88°

Simulated antenna lengths: Normal distributions of lengths centered on the nominal

lengths h;, with sigma(h;)/ h;=0.01,0.03,0.05



vatoire — LESIA

SN RPW

e

Results

Antenna Direction Error
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Simulated antenna directions: Normal distributions of absolute deviations centered on
the nominal directions, with sigma=1°,3°,5°; Uniform distributions of azimuth
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Results

Receiver Gain Error

100.0 ¢ 0.3dB = 85°: Ak= 7.18°+ 5.79°

0.3dB &= 80°: Ak= 3.40°+ 2.61°
0.3dB = 75% Ak=2.27°+ 1.73°

2 100]
e 05dB = 85" Ak=11.70"+ 9.64
g 0.5dB = 80° Ak= 5.80°+ 4.39°
=
% 49 — 07dBEmor 1 05dB = 75" Ak=3.80°+ 2.87°
0.5 dB Error 07dB &= 85% Ak=16.04"+12.75°
——— 0.3 dB Error o o o
0.7dB &= 80°: Ak= 8.06°+ 6.11
e 0.7dB = 75% Ak= 5.30°+ 3.99°
90 85 80 75 70 65

¢ (deg)

Simulated uncertainty of receiver gain: Normal distributions of the uncertainties in dB
centered at o dB 7



'S vat0|re
@ e aYIS H PZ

Y |t 1

Monopole

ANT 2 \ PY

-- ANT2 ANT2 ANT3 ANT3
Heff (m) v (deg) Heff (m) v (deg)
Plettemeier -_ 3.385  90-79.81 = 10.19  3.277 90-79.87=10.13
Panchenko -- 3.91 13.6 3.923.91 13.6

ratio -- 1.15 1.19
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DIPOLE

ANT 2 \ PY

ANT2-3 ANT2-3 ANT3-1 ANT3-1
Heff (m) v (deg) Heff (m) v (deg)

0.0 7.53 5.6
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Graz simulations (M. Panchenko).
Question : Why are the effective lengths different to those with the

Dresden group ?
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Antenna fip offset, A [m]
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Antenna tip offset, A [m]

The effective antenna vectors for different thermal bends (A) of the antennas.

Tip Effective antenna vectors
offset PZ PY MY
A, m | h, m|6,deg| o, deg| v, deg | h,, m| 6, deg | ¢, deg | v, deg | he, m| 6, deg | ¢, deg | vV, deg
0 4.38 9.1 -0.6 9.1 391 | 1324 | 753 | 136 | 392 | 1323 | -753 | 136
0.2 4.38 8.4 -0.6 8.4 39 | 1325 | 763 | 13.1 | 391 | 1324 | -76.3 | 13.0
0.4 438 7.7 -0.7 7.7 389 | 1327 | 773 | 125 | 389 | 1326 | -773 | 125
0.6 437 7.0 -0.8 7.0 387 | 1328 | 783 | 120 | 387 | 1327 | -783 | 119
0.8 436 6.3 -0.5 6.3 386 | 1329 | 793 | 115 | 386 | 1329 | -794 | 114
1.0 435 5.7 -0.9 5.7 384 | 1331 | 804 | 110 | 385 | 1330 | -804 | 109
1.2 433 49 -1.1 49 384 | 1332 | 815 | 106 | 384 | 1331 | -815 | 105
14 433 4.2 -1.3 4.2 383 | 1333 | 826 | 101 | 383 | 1332 | -82.6 | 10.0

-0
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de Paris

sqrt( Chi*2/ N ) in cm
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Direction Finding simulations by V. Krupar

Tip offset (m): 0.0 0.2 0.4 1.4
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Figure 3. The simulated difference between input and out-
put wave vector direction as a function of an uncertainty on
the recetver gain for 8 values of the tip offset (in color).
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Figure 4. The simulated difference between input and out-
put wave vector direction as a function of the tip offset gain
for 10 values of an uncertainty on the receiver (in color).

14



	RPW Consortium Meeting #19��Effect on the thermal bending on Direction finding capabilities ��M. Maksimovic on behalf od V. Krupar��19-21 June 2017,�KTH, Stockholm
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14

