On the origin of solar radio bursts
Prof Du Toit Strauss

Centre for Space Research (CSR), NWU

-

\
LOFAR | ORBITER \

\
E S e
""— "\‘ PARKER‘SF'IRAL

%%%\

RANGE |

; TYPE Il RAD]D EMISSION

250 MHz 10 MHz 1 MHz ; 0.15 MHz > 0.02 MHz
0.16 Rgyy 1.5 Rgyn 7.5 Rgyn 0.18 AU 1.2AU
1.2x108 m 10 m -5.7x10° m 2.7x101° m - 1.8x10" m
MID HIGH INTER- ORBIT OF PARKER SPIRAL
CORONA CORONA - PLANETARY MERCURY - LENGTH AT EARTH
SPACE

Fig: Schematic representation of solar radio emission.

Project statement:

During transient solar phenomena, electrons are accelerated to form anisotropic electron beams. The
acceleration can occur either through magnetic re-connection in solar flares or diffusive shock acceleration at
outward propagating coronal mass ejections. These electron beams can trigger plasma instabilities which can,
in turn, decay into electromagnetic waves. These electromagnetic waves can be observed on ground level by
radio telescopes.

In this project the student will:
1. Study the formation of electron beams.

2. Study the so-called ‘bump-on-tail’ instability where electron beams can trigger plasma oscillations
(Langmuir waves).

3. Study how stationary plasma oscillations can be transformed into propagating electromagnetic waves.

4. Set-up a small scale dedicated solar radio burst observatory at the NWU Nooitgedacht research farm.

5. Apply the above theory to an observed Type | and Il radio burst, using data obtained at Nooitgedacht.
Student development and recommended skills:

During this project, the student will become familiar with the theory of particle acceleration, particle transport,
and plasma physics. Much of this work will be theoretical and an aptitude for theoretical plasma physics and
mathematics is a requirement.



