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Laptag RF pulsed Plasma
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Antenna - 1 kW 
(714 kHz)

The plasma is
pulsed

Saturday, April 25, 2009



 The probe is 0.08 cm2 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.

Probe Drive
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langmuir probe

swept in 10 µs
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Laptag I-V data
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1 e.V. = 11,600 K
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Summary and Conclusions
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Summary and Conclusions

1) A magnetized plasma device was constructed

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

5) Computer analysis was used to determine (n,Te,Vp)

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

4)  Langmuir probe data was acquired at 
1760  spatial locations in a plane
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Probe Measurements to 
Detect Plasma Rotation
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E=-grad(Vpot)

Saturday, April 25, 2009



 

v=

E ×

B

B2       v =
E
B

PLASMA Drift
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veth = 400 km/s
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1 mm

“Mach” probe  (2 faces)

Flow, v

M =
v
cs

=
Ibottom − Itop
Ibottom , Itop

cs =
KTe
Mar

= 4.3×105   cm/s

ion sound speed
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Mach number  

radial 
position (cm)

t (ms)

M

plasma off

t = 80 µs
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Mach number  ( ta = 80 µs) 

radial position (cm)

M=v/cs
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v = Mcs =
.04
.11

cs = 0.38cs = 0.38i4.3×105   cm/s

v=1.63×105  cm/s = 1.63×103   m/s

From Mach probes

From E/B measurement

v = 5.3 x103 m/s

0.1

Ip
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Summary and Conclusions

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

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

2) Er was used to calculate plasma rotation
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Everybody is invited to join LAPTAG

google LAPTAG
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Plasma density  n = 1.5X1010 cm-3 

Electron Temperaure 

(e.V.) 

Note 1 e.V. = 11,600 K Te =0.8 e.V. 

Magnetic Field (center)  B0z =30 G 
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Rci = 15.2  cm 

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