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Examples of Plasmas
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Plasma Machine Schematic
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Laptag RF pulsed Plasma
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Plasma production
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The plasma is
pulsed

RF current in antenna
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Probe Drive

* The probe is 0.08 cm?Ta
disk on a 26.4 cm arm
attached to the end of the
probe shaft. The probe
drive allows rotational and
axial motion of the probe
through the plasma.
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langmuir probe
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| | L Vi=-52Y .Pl | | 5 |
5.2V/div. Figure II-1, p T

Sample Langmuir Probe Characteristic (Radial disc probe placed near center of single plasma): Region Cl -
Ton saturation (electrons repelled); Region C2 - Ion saturation plus small primary electron current; Region B -
Secondary electrons added to current of primaries and ions; X - Probe at space potential (zero electric probe
field); Region Al - Electron saturation with cooler ions being repelled; Region A2 - Electron saturation, no ion
current. ) o ) Té (1.0 eV for this data).
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aptaq I-V data

!
/

4

/

7

/

|

—

electron sat curr A

JE— TR

/
/
/

{
f

—

Saturday, April 25, 2009




N Plasma Density (cm)

RPNOPPAL t =80us
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Electron Temperature (e.V.)

| eV.= 11,600 K

ZpOS == —‘1::A1 N r*rv X pos
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Plasma Potential (e.V.)
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Summary and Conclusions
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Summary and Conclusions

|) A magnetized plasma device was constructed

2) A 2D probe drive was constructed and interfaced
with a data acquisition system

3) A Langmuir probe was constructed and interfaced
with the probe drive

4) Langmuir probe data was acquired at
| 760 spatial locations in a plane

5) Computer analysis was used to determine (n,Te,Vp)
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Plasma Potential (e.V.)

Saturday, April 25, 2009



Electric Field (V/cm)
= g E=-grad(Vpor)
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PLASMA Drift
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"Mach” probe (2 faces)
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Mach number €= 80 us
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Mach number ( t. = 80 s)
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From Mach probes

~

From E/B measurement
v=5.3x103m/s

-
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N
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Summary and Conclusions
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Summary and Conclusions

|) Radial electric field, Er, at the plasma edge was
derived ( from Vp)

2) Er was used to calculate plasma rotation

3) A flow or Mach probe was constructed

4) The drift velocity was measured as a function
of plasma radius and time

5) The measured drift agreed with the E/B velocity
to within a factor of three
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Everybody is invited to join LAPTAG

google LAPTAG




Plasma density

n=1.5X10"Y¢cm?

Electron Temperaure Note 1 e.V.=11,600 K T.=0.8¢e.V.
(e.V)
Magnetic Field (center) By, =30 G

electron plasma
frequency

dme’n 5
fro = ¢ =8.98x10°/n,
me

f. =1.1X10° Hz

electron cyclotron
frequency

B
Jee = 2 —28x 10° B(Gauss)
cm

e

f.. =8.4 X10" Hz

Ion plasma frequency

4me’ n,
Lo / = 210\/7 u—

f=4.06X10° Hz

Ion cyclotron frequency

=——=1.52x%10° Gauss
P J; )

f,=1.14x10° Hz

electron thermal speed

= e _419x107 T,
me

Vie =3.8x107 cm/s

electron Gyroradius

Iee = 7X107 cm

o~ \/7B

UATREP
rCC - e]3 B (7 mm)
m VJ_ \/7
Ion Gyroradius R =102 R;=15.2 cm

Argon Plasma 80us after the RF producing the plasma is shut off
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