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Figure 1. (a) Cumulative TGF rate, (b) longitude, (c) local time, and (d) number of counts distributions for the TGF
samples in standard (blue) and enhanced (red hatches) configurations. Red-filled histograms are the corresponding
distributions for events with a simultaneous WWLLN match.
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Figure 2. Normalized duration (t5j) distribution for the enhanced (red
hatches) and standard (blue line) TGF samples. Red filled histogram: 5,
distribution of the enhanced TGFs with a simultaneous WWLLN match
normalized to the total number of the enhanced sample. Cyan
histogram: Fermi GBM t5, distribution calculated for counts above

300 keV, from Connaughton et al. [2013], Figure 3.
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Figure 3. Measured altitude sequence of lightning leader radio pulses overlaid on the radio waveform and the gamma ray counts. (left) For the 1 July 2014 TGF,
the lightning leader ascended from 9.2 to 13.9 km altitude in 5.2 ms, and the marked TGF was produced 3.0 ms after lightning initiation. (middle) For the 10
August 2014 TGF, the lightning leader ascended from 7.3 to 11.3 km altitude in 4.0 ms, and the marked TGF was produced 2.1 ms after lightning initiation.

(right) For the 24 September 2014 TGF, the lightning leader ascended from 8.0 to 10.7 km altitude in 3.3 ms, and the marked TGF was produced 2.2 ms after
lightning initiation.
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Figure 1. The geolocation, low-frequency (LF) radio signal, and TGF photons of the three +EIP-TGF. (a) Geolocation of three
+EIPs (EIP1, EIP2, and EIP3, marked as crosses) and the Fermi footprints (Fermil, Fermi2, and Fermi3, marked as circles) at
the +EIP time and three LF sensors (DUKE, FIT, and MS marked as pluses); the three different colors of +EIPs and Fermi
footprints illustrate each pair of them. (b-d) LF radio signals of +EIPs (peak current of 205 kA, 228 kA, and 161 kA, respec-
tively) recorded by FIT sensor and the time of Fermi-GBM photons (GPS time converted to coordinated universal time
(UTQ)); all times were shifted to the +EIPs source positions, and TGFs are marked by the boxes on the photons time in each
figure. (e-g) Energy distribution of the three Fermi-GBM TGFs with GBM names of TGF140921450, TGF141001240, and
TGF150914602, respectively. Note that Fermi-GBM gamma ray data from two bismuth germanate (BGO) scintillator
detectors were used in the plot.
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Figure 5. Two double TGFs with simultaneous WWLLN detections (red dashed vertical lines), VLF, and ULF waveforms
recorded at Duke: (a, b) 31 May 2011 and (c, d) 4 November 2011. (Figures 5a and 5¢) VLF (left axes) and ULF (slowly
varying curves, right axes) radio recordings. (Figures 5b and 5d) RHESSI photon counts and energies versus time.
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Figure 9. Top panel: Fermi counts versus time for the 5
September 2010 TGF (black) as presented in Cummer
et al. [2011]. The smooth curves show different fits of equa-
tion (33). Bottom panel: The magnetic field measured by the
Duke sensor at Florida Tech (black) for the same event. The
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the sources shown in the top panel. The models include the
effects of propagation and the antenna response discussed
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Phase D :

e Technical Qualification (System)

e Delivery of CMS-T

* Operational Qualification (System)
* AIT Payload

* AIT Satellite

* Ready to Launch: June 2019.
e Launch: September 2019.

Now: Assembly Integration Test Payload and
Satellite
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The TARANIS data Center will provide the scientific
community with the following services:

1) Data selection and downloading
2) QuickView/QuickLook access

3) Online data processing
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