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The Atmosphere-Space Interactions Monitor

(ASIM) has been installed on board of the

International Space Station in April 2018,

successfully providing science data for 3

years. The Modular X- and Gamma-ray

Sensor (MXGS) of ASIM is designed to detect

Terrestrial Gamma-ray Flashes (TGFs) (short

intense bursts of gamma-ray photons),

produced during the initial breakdown phase

of the +IC lightning discharges. Modular

Multispectral Imaging Array (MMIA),

comprised of 3 high speed photometers (337,

777.4, and 180-230 nm) and two high

sensitivity cameras (337 and 777.4 nm)

detects optical and UV emissions from

lightning and TLE activity below the ISS.

MMIA can operate only on within the night-side

of the ISS orbit, thus, from the total amount of

941 TGFs detected by ASIM so far, only 361

of them had MMIA operational, and only for

~120 of them the source was within the MMIA

FOV (250-300 km).

GLD360 system is used to find the associated

parent discharges along with their peak

current (PC) values.

It was noticed that the brightest TGFs do not

necessarily have high PC associated

discharges, and even do not necessarily have

any associated discharge at all, detected by

WWLLN or GLD.
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Results

.One of the most intriguing questions about TGFs is about

the nature of the radio pulse associated with TGF, which

may be so strong that it hits the ionosphere and

generates an Elve (Ingrid’s poster). It is debated, if this

radio pulse is the result of the TGF source current, or

that is the current inside the associated +IC leader

channel, or a combination of both.

ASIM results have clearly demonstrated that the leader

current surge is always accompanying the TGF (777 nm

emission). On the other hand, clear dependence of the

PC on the TGF duration shows that TGF could also be

responsible at least for the part of the emitted sferic.

However, there is no straight mutual dependence, say, a

short duration TGF may also have an associated GLD

detection with moderate or even small PC value.

Although, it does look like longer TGFs tend to produce

sferics with weaker and weaker PC values.

Curiously, when a TGF comes from within the MMIA FOV,

it always shows the associated optical signature, which

has a very specific pattern, but at the same time, having

the optical signature (i.e., the current in the cloud

leader) does not always mean having the associated

GLD or WWLLN detection. Partially we attribute this fact

to the coverage of different regions by the networks,

partially to the efficiency of the detection algorithms.

We also have to notice, that GLD is not a scientific

network, its efficiency is not perfect, its algorithms often

mix a direct wave sferic with its first sky hop wave,

leading to wrong polarity and values of the PC. Also PC

estimation is likely based on the CG return stroke

model, which a priori gives a wrong result. So, the

usage of the scientific instruments for the EM recordings

is highly necessary on the current stage of the TGF

science.

.

ASIM has an absolute time uncertainty of the

order of ~30 ms, which is also of a random

nature. This circumstance does not allow a

straight-forward blind search through GLD or

WWLLN detections for matches with ASIM

TGFs. For confident associations with a

parent sferic a TGF needs to be within the

MMIA FOV, when the underlying lightning

activity is visible and can be correlated with

GLD detections.

It was noticed that short bright TGFs with high

hardness ratio (meaning the source is close

to the ISS foot-point) usually are

accompanied with a GLD detection with high

PC value.

Here we show that it is rather the short duration

of the TGF, which makes it likely to be

associated with the high PC detection, than

the brightness (number of counts).

It can be seen that GLD detections with

PC>100 kA are associated with TGFs that are

shorter than 100 µs. Increase in duration of

the TGF leads to a fast decrease of the PC of

the associated GLD detection (upper panel).

At the same time, the PC value does not

demonstrate any dependance on the number

of TGF counts (lower panel).

For the Figures below we used 184 TGFs with

MMIA optical signatures, that served to

validate the match of the associated GLD

sferic.


