10.13. Selfcontained glow discharge in gases

| , Precondition: Vacuum
- | T definition used in vacuum physics

gas discharge

I(iter)

pumping speed Sy = 2 [Sy] = =5
through put  S; = p4r;[S;] = 2ot .
creation: mechanical pumps

vacuum pump

rotary vane pump - 107! =10 mbar

turbo molecular pump: 20000 up to 60000 turns/min

— 103mbar  reachible
cryopumps: cooled areas — (Qgases condense

lon getter pumps: 10 8mbar



Measurement devices:

Heat conductivity manometer:

heat conductivity ~

vacuum

1#,

—

*

pressure

heated

_—% tungsten wire

R{T)

bridge connection

D ~ 1073 —10"3mb

Fluid manometer( mercury)

If free path length = container

—  e.g.p-—- 1mb

P = 107! —10°mbar

lonisation manometer:

hot cathode

—> [onisation current

density
residual gas
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Acceleration: b= L = ¢£

additional velocity u in direction of the field

u=bet= FE-7( ' time between 2 collisions)
or in a fall by a potential gets
a particle with charge e: eV=e+E L= S-mu*> - u

for a electron /18804 larger than a ion with
atomic weight A

lons knock out from the cathode e, those get
accelerated! --! knock out from molecules electrons

— multiplication :collision ionisation
cathode fall:

- —

i Accumulation of positive
_ " ... cathode fall
el. field strength | Charg esS




Positive column : lons + e move with relatively
small velocity

Momentum: Ass.: particles have a kin. energy of 40 eV
electron:

p= J2Eun +m = J80+5.10° = 2000/10 = 6324. 6eVic

lon( *N) J40.13.10° = 7.2111 x 10%el/c

Deflection in a magnetic field: e.g.:

a 0.3 GeV/c electron extends its radius in a 1 T- B-field to

tolm: Lorentz-force

lons have almost no deflection



channel rays

Application: Fluorescent tube
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