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Meteorological conditions

I Observation matches specific convection cell.
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I Also in Africa.
I Now with water

measurement.
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So:

I Larger than background aerosol
I Therefore probably solid
I Size [0.5-10]µm - otherwise spheric
I Sphericity would require special explanation
I Number density approximately 0.3− 3× 106/kg (

0.04− 0.4/cm3)
I Solid phase water content < 1 ppmv
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Possible explanations

Timescales.
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Interpretation

Possible explanations

Several possibilities

I Dust?
I Smoke?
I NAT/NAT-Coating?
I Or...
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New theory

Charge

Chemical potential

µgas(r) = − qr · p
4πε0r3 + µ0(T ) + kBT log(e(r)) (1)

q = ze: electric charge
p: water dipole moment
ε0: the vacuum permitivity
In equilibrium dµgas

dr = 0.
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New theory

Charge

Increase in partial pressure of water:

e(r) = e∞ exp(
q|p|

4πε0kBTr2 ) (2)

e∞: ambient partial pressure
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Charge
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Conclusions/Perspectives
I The repeated observations of particles above the TTL

close to tropical thunderstorms calls for an explanation.
I Solid particles, radius 0.5 -10 µm. They occur in

connection to tropical thunderstorms, and they remain
stable for longer time than expected in sub-saturated
environment.

I “Stabilization by charge” should be considered along with
the other possible explanations (NAT, dust, smoke ...).

I Presence of charged particles could change the
microphysics of ice clouds in the TTL (deposition,
sedimentation, aggregation).

I Particles and enhanged water vapor above TTL are
indicating hydration through convective overshooting

I Quantification of hydration potential still missing.
I Can someone measure this?
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Next Niamey 2008

1̃0 flights
New Backscatter-sondes (COBALT)
Old Backscatter-sondes+Ozone
FLASH Lyman α hygrometer.
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I ASIM - Ground-based support, Danske følge
forskningsmidler.

I ETH samarbejde.
I FP7 - Indtil nu kun nationale penge til feltarbejde.
I FNU ansøgning i samarbejde med Rumforskningsinst.
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I calculation of tropo-
spheric/stratospheric air
mixing ratio α

I

χtroα+χstr (1−α) = χmix

θtroα+θstr (1−α) = θmix ,

I water mixing ratio at
time when air was
crossing the
tropopause: 160 ppmv
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I Particles and enhanged water vapor above TTL are
indicating hydration through convective overshooting

I Quantification of hydration potential still missing.
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