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Ton counters and conductivity meters é
°

Origin of atmospheric conducitivity
alpha, beta, gamma radiation from radioactive materials in the ground
alpha particles from Radon gas that diffuses from the soil
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Cosmic radiation
dominant over the oceans at all altitudes
dominant over land above 1 km altitude

Formation of small ions
ionization of air molecules (Nz* and O")
¢ attaches to O but not to N
water vapor molecules (and other gases) cluster around O, N;* , and 0"
posiive small ons hve slighlylower mobiliy than negatve small fons

Ton balance equations clw = z —axn®
steady state solutions
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Structure of cold clouds G\Vl = g -an
Riming and graupel dr Y

Typical distribution of electric charge in a thunderstorm
Convective theory of cloud electrification

Inductive process of electrification - depends on an existing electric field
Non-inductive process (Reynolds, Gourley, Brook mechanism)

Inverted polarity charge distribution in thunderstorms

E field sign conventions
E field mill records from small and large storms

Chi-squared function used to determine location (x,y,2) and magnitude of the
charge (AQ) neutralized by lightning flashes.
Typical AQ, charge heights and temperatures

single spherical charge model vs 2 charge model at arbitrary locations model
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Typical fair weather conductivity, , and electri field, Ez, values at the ground
Typical fair weather current density, Jz, values.
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Start review of electrostatics % o> 4-Té&
Coulomb's law e ER R
Electric Field — & £ = a2

Electrostatic potential ~ 4o &>
Gauss' Law (integral form) ————— —

Gauss' Law (differential form) ——————
Poisson's Eqn.
LoplacesEgn. M 7 ’p = i
o
E field inside a conductor = 0
E field at the surface of a conductor =
- g, =0

Flat plate E field antennas €o
Passive and active integrators

"Fast" and "slow” E field antennas

Electric field mills

Method of images (point charge above a conducting plane)
Balloon bone field mill
Estimates of volume space charge density from Ez profiles
Conducting sphere in a uniform E field
Feynman - electric field enhancement near a sharp point
Atlas/Centaur incident
» = e
Electrical mobility, Be ——————————b~ ’Lf.ir. T+ Be £
Current density I =N % ‘/U
Eadidycqulion; e e e S8 v.J =0

Ohm's law 3 ,)\ E )t )
Conductiviy ——_ 4} o (%,/lf By ¥ % - 6>

Resistivity
Discharge time or relaxation time  }* = =3

Screening layers created by a conductivity discontinuity at the edge of a cloud




