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THR Status

A. Vecchio, M. Maksimovic and the THR team



• TNR and HFR are both operating well

• NO significant ISSUES to be reported
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Current THR configuration

• NO magnetic measurements
• Mesurements at one dipole (V1-V2) only
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TNR-HFR intercalibration issue

The Figure 2 below displays a comparison between the TNR & the TDS PSDs.  

 

Figure 2: Antonio to write the caption 
Since we can see that the agreement between TNR & TDS is quite good, we will assume that 
TNR is well calibrated.  

There the HFR PSDs have to be divided by the factors given in Table 1 below. This correction 
has to be performed in the L2 to L3 software until it is implemented in the L1 to L2 one. 

 
 

HFR/TNR 

V1V2 (CONF 9) 1.𝟑𝟑𝟑𝟑𝟑𝟑± 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 

V2V3 (CONF 10) 𝟏𝟏.𝟏𝟏𝟏𝟏𝟑𝟑± 𝟎𝟎.𝟏𝟏𝟑𝟑𝟑𝟑 

V3V1 (CONF 11) 𝟏𝟏.𝟑𝟑𝟎𝟎𝟎𝟎± 𝟎𝟎.𝟏𝟏𝟎𝟎𝟏𝟏 

Table 1: The HFR calibration correction 

2.2 Antenna gains  
The TNR effectives lengths have been obtained after a detailed comparison between the Stereo 
and the RPW simultaneous observations of a dataset of 12 radio Type III bursts. This statistical 
analysis is based on the following 12 time intervals. 
 
Month   Day Year  time interval 
__________________________________________________________ 

11    22    2022    16:00   to  18:00 
11    23    2022    00:00   to  04:00 
11    23    2022    16:00   to  18:00 
11    26    2022    11:00   to  12:00 
11    28    2022    14:00   to  16:00 
11    30    2022    12:00   to  14:00 
11    30    2022    16:00   to  18:00 
12        1    2022     07:00   to  09:00 
12        2    2022      03:00   to  04:00 
12        2    2022    19:00   to  21:00 
12       3    2022      01:00   to  03:00 
12        3    2022    17:00   to  19:00 

Figure 3 displays one example among the 12 Type III which have been analyzed. Table 2 and 
Figure 4 summarize the antenna gains obtained from the comparison with the STEREO data. 

 

• Difference in the 
Intercalibration between HFR 
and TNR of the order of 14-35 
%. Probably due to the effect of 
a cable used for HFR for 
calibration on ground

• The agreement between TNR 
and  TDS is quite good, we 
assumed that TNR is well 
calibrated. 

Soon implemented in the CALBAR software
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The THR effectives lengths have been obtained after a detailed 
comparison between the Stereo/Wind and the RPW simultaneous 
observations of a dataset of 12 radio Type III bursts. 

Documentation will be released soon

, 
Figure 3: Example of Type III light curve comparison between the Stereo data (upper 

panel) and RPW TNR data in V2/Hz (middle panel) and SFU (lower panel). The orange 
data points in the middle panel are the data for which the antenna gain has been obtained, 

after averaging. 

  
𝜞𝜞𝑳𝑳𝒆𝒆𝒆𝒆𝒆𝒆 (m) for 
𝒆𝒆 ≤ 𝟑𝟑𝟎𝟎𝟎𝟎𝟎𝟎 𝒌𝒌𝒌𝒌𝒌𝒌  

𝜞𝜞𝑳𝑳𝒆𝒆𝒆𝒆𝒆𝒆 (m) 𝒆𝒆 > 𝟑𝟑𝟎𝟎𝟎𝟎𝟎𝟎 𝒌𝒌𝒌𝒌𝒌𝒌 

V1V2 (CONF 9) 𝟑𝟑.𝟎𝟎𝟎𝟎𝟑𝟑 ± 𝟎𝟎.𝟏𝟏𝟎𝟎𝟏𝟏 𝟑𝟑.𝟎𝟎𝟎𝟎𝟑𝟑× 𝐞𝐞𝐞𝐞𝐞𝐞 [𝟏𝟏.𝟓𝟓𝟏𝟏𝟏𝟏 ∙ 𝟏𝟏𝟎𝟎−𝟏𝟏(𝒆𝒆 − 𝟑𝟑𝟎𝟎𝟎𝟎𝟎𝟎)] 

V2V3 (CONF 10) 𝟑𝟑.𝟏𝟏𝟏𝟏𝟎𝟎 ± 𝟎𝟎.𝟏𝟏𝟎𝟎𝟏𝟏 𝟑𝟑.𝟏𝟏𝟏𝟏𝟎𝟎× 𝐞𝐞𝐞𝐞𝐞𝐞 [𝟏𝟏.𝟑𝟑𝟏𝟏𝟎𝟎 ∙ 𝟏𝟏𝟎𝟎−𝟏𝟏(𝒆𝒆 − 𝟑𝟑𝟎𝟎𝟎𝟎𝟎𝟎)] 

V3V1 (CONF 11) 𝟑𝟑.𝟎𝟎𝟑𝟑𝟓𝟓 ± 𝟎𝟎.𝟏𝟏𝟏𝟏𝟓𝟓 𝟑𝟑.𝟎𝟎𝟑𝟑𝟓𝟓× 𝐞𝐞𝐞𝐞𝐞𝐞 [𝟏𝟏.𝟏𝟏𝟏𝟏𝟑𝟑 ∙ 𝟏𝟏𝟎𝟎−𝟏𝟏(𝒆𝒆 − 𝟑𝟑𝟎𝟎𝟎𝟎𝟎𝟎)] 

Table 2: Antenna gains for the 3 RPW dipoles. 

  

2.3  Frequency and time coverage 

2.3.1 Frequency coverage for TNR 

The table 3 provides the list of 98 TNR clean frequencies for which the actually measured signal 
has to be considered. For the other frequencies the signal has to be interpolated in frequency. 

Antenna gains (together with Vratislav Krupar) 
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Frequency coverage (together with Vratislav Krupar) 
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98 clean frequencies for TNR  and 50 for HFR have been identified

 
Figure 4: TNR clean frequencies in red 

2.3.2 Frequency coverage for HFR 

 
Table 4 provides the 50 HFR clean frequencies 
 

Table 4 : HFR 50 clean Frequencies 
 
Frequencies in kHz 

   425.0   525.0   625.0   675.0   775.0   875.0   975.0 
   1025.0   1225.0   1375.0   1475.0   1725.0   1825.0   2075.0 
   2425.0   2675.0   3225.0   3325.0   3525.0   3825.0   3925.0 
   4125.0   4525.0   4875.0   5225.0   5475.0   5825.0   6175.0 
   6525.0   6875.0   7375.0   7625.0   7975.0   8225.0   8575.0 
   9175.0   10025.0   10125.0   11025.0   11375.0   12225.0   12475.0 
   13375.0   13725.0   14375.0   14925.0   15275.0   15625.0   16075.0 
   16325.0 

HFR indexis 1  3  5  6  8   10   12   13   17   20   22   27   29   34   41  46   57   59   63   69   71   75   83   
90   97  102  109  116  123  130  140  145  152  157  164  176  193  195  213  220  237  
242  260  267  280  291  298  305  314  319 

 
 

2.3.1 Time coverage coverage  

Figure  

HFR can be configured to only 
measure the selected 50 
frequencies.

This is not possible for TNR



Production of L3 data

• Plasma frequency from THR peak tracking

• After definition of antenna parameters the 
L3 data, providing 2D arrays of the dynamic 
spectra, will be delivered very soon

• Direction finding data 
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Issue with the full HFR quicklook plot 

• This is probably due to the new configuration of 
HFR (high time cadence)
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Quasi-Thermal Noise measurements from TNR

Collaboration with Mihailo Martinovic (University of 
Arizona)

• Quasi-Thermal Noise (QTN) spectroscopy 
à electron density and T and comparison with SWA 
measurements

• Removing interference and technical issues
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3. Send a radio signal from the ground during 
the last EGAM via HAARP (November 2021)

Analysis and interpretation of the signals sent by 
HAARP observatory

• Refine antenna calibration


