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Outline of this Presentation

This display follows a slightly different structure compared to a normal talk or
presentation: It starts with the summary of the main points and then presents the
argumentation. The instrument description and the references are at the end.

Thanks to Hare et al. (D1866, EGU2020-7957) for the idea to this format!
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Summary

Optical observations associated with TGFs are always connected to
emissions in the 337 nm band

F/MUV (180-230 nm) detections are correlated to higher production
altitudes and stronger 337 nm emissions

777 nm emissions are detected in all but 1 case, show absorption and
are generally ~3 times weaker than the emissions in 337 nm.

Source altitudes of optical emissions associated with TGF are in the range of 8-14 km

— Consistent with previous estimates of TGF altitudes from radio measurements
(Stanley et al., 2006, Cummer et al., 2015)
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Optical Detections Associated to TGFs -
A typical Example
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More instrument details can be found on slide 9.
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Characteristics of the Main Optical Peak
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Models and Assumed Cloud Composition

Absorption-diffusion model for propagation of optical
emissions through the cloud |
— Instantaneous, point-like source
- planar cloud

Soler et al., 2020

Cloud composed of water ice droplets:

- cloud droplet radius: 15-20 um | Dye et al., 2007;

— cloud droplet density: 108 m—3 Ursi et al., 2019

- asymmetry factor: 0.88 | Light et al., 2001; Koshak et al., 1994;
- single scattering albedo: ~1 Thomason & Krider, 1982

Cloud top altitudes are approximated by a model of latitude } Offroy et al. 2015

dependent tropopause heights
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Altitude Estimation of Optical Emissions |

Processing Steps:

1.) Fit results from absorption-diffusion 12
model to optical pulses associated with
TGFs

————————

r=20um

Variable tropopause
10 - altitudes

_______ Fixed cloud top
-----* heights of 15km

2.) Calculate depth inside the cloud from
337 nm signal based on cloud
composition (slide 6)

Number of Cases [#]
(@)

3.) Subtract depth from tropopause
altitude and a fixed value of 15 km oo

4.) Compare results for the different / 4 6 8 10 12 14

TGFs cases Estimated Source Altitude [km]
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Altitude Estimation of Optical Emissions i
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The Atmosphere-Space Interactions Monitor

Modular X- and Gamma-ray Sensor (MXGS)
- low-energy detector 50 to 400 keV

- high-energy detector 0.3 to >30 MeV

- detects TGFs

Modular Multi-Imaging Assembly (MMIA)
- 3 photometers

100 kHz sampling

337/4 nm, 180 - 230 nm and 777.4/5 nm

-2 cameras @ 12 fps:
1024 x 1024 pixel
400 x 400 m resolution
337/5 nmand 777.4/3 nm

References: Neubert et al., 2019;
Chanrion et al., 2019; @stgaard et al., 2019;
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Related Presentations

Kohn et al. (D1865, EGU2020-4645): Modelling the production of terrestrial gamma-ray flashes
during the final leader step

Luque et al. (D1898, EGU2020-19506): Scattering of lightning optical radiation by complex,
inhomogeneous clouds

Mezentsev et al. (D1887, EGU2020-8157): Lightning optical context associated with ASIM TGFs

Bjgrge-Engeland et al. (D1888, EGU2020-7113): Time sequence of TGFs and optical pulses
detected by ASIM

Skeie et al. (D1886, EGU2020-6967): Assessing the relationship between the TGF durations and
the onset times of the TGFs and the main optical pulses as
detected by ASIM

Chanrion et al. (D1855, EGU2020-17913): Analysis of Elves observations from about 2 years
of ASIM operation.
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Thank you for reading through this presentation!

Please use the provided feature for questions and comments or
contact me via heumat@space.dtu.dk
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