Integrating Amplifiers and

Possible Reconnection Events in WIRX
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We have developed a set of magnetic field probes to track structural changes in For Chist and His Kingdor Bt CBLASMA yr
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the magnetic field in the Wheaton Impulsive Reconnection Experiment (WIRX) N2 )
and to look for candidate magnetic reconnection sites. These probes complement

several existing fast imaging diagnostics. It is found that the light emitted by the
plasma correlates well with the spatial position of the current as deduced from
the magnetic field measurements. Both emission and magnetic profiles vary with

5 Plasmas last 200-
500 microseconds
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* We study Magnetic Reconnection, a process that converts magnetic energy to thermal
energy in a plasma.

Inflowing plasma carries
magnetic field with 1t

plasma current and vacuum coil field. In some plasmas, we observe bursty, fast | Energetic * Primary Goal: To learn about 3D magnetic reconnection.
time scale events in both photodiode camera data and magnetic data. The S — S\
propagation of these magnetic disturbances throughout the plasma has been - 1 AN  We use an inverted arcade geometry formed by long parallel electrodes and a figure-eight

studied using correlation techniques. Work is ongoing to assess whether these
fast events may involve magnetic reconnection.

magnetic coil.
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e \We have measurements of emission

Red adjacent to blue indicates the
field is reversing direction, so a
current is flowing between those
two probes.

structure from PPD and ICCD cameras (left).
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We can find current from the magnetic data

(below).
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CAD diagram of PPD Comparing the two (right) tells us that the

camera mounted inside ; . : Fint | | A
the vacuum vessel current appears in regions of intense
viewing top down). . . . so0 |
( 5P ) EEE emission, allowing us to use the PPD and
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Locations where the upwards component of the °
field reverses sign from one probe to an adjacent

probe indicate a current flowing between them. Probes 1-4 (position along electrodes)

Photo (false color) taken by ICCD camera.

ICCD high speed camera. labE / y Ik
- ) Color gives intensity of emission.
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These plots show that the emission structure is correlated
with the spatial location of the current (for longer timescale
changes) since the main color differences on the right
(caused by current) happen at the same time and in the
same location as bright spots in the emission structure on
the left.

Left to Right looking.

Probes 1-4 (position
along electrodes)
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Probes 1-4 (position
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Magnetic Probe Positions

Correlation and Size of Bursts

Correlation with the uppermost Y

Bz data for different Y positions. N
position Bz data.
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Correlation with the uppermost
Y position Bz data.

average size for 170-220 5

Bz data for different Y positions.

it
(]
T
|

x 107

] i i i i . 1
12 -
sy 08 +  Sizevs | normalized
ERs . 1k + Sizevs. /B _
06}
A5 Lo
| ; . N
e . i ][ L I * I I 1 I I
2hh i Lo | TN 0.4 10
BNl AR a-"”', m;wmﬂmmmm | g 10 15 20 25 30 3 40
il | | ]
25l Il' A . 02}
[ | 41 ] Ml | I | g "
4 il | h 1" IM Jl*I"IMIJ'I'M'JI"-Fj- I 'J I:Al'.?l A ||Wﬂmﬁ 1 0
ash Illlll-'il ] ' |
al i 02t
“+5 200 1000 1500 2000 2600 3000 04 ' ' ' : : ' '
20 5 o 5 0 5 10 15 20

2011 Matthew McMillan, Cole Adams, Mindy Cartolano, Dr. Darren Craig

We would like to thank the United States Department of Energy, Dr. John Sarff and the University of Wisconsin-Madison, Wheaton College, the Wheaton Alumni Association, Dean Dir.

Dorothy Chappell




