Minigroupwork 2, solutions, 2014
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CHMNI 18U IP Data) IMF, Ploarna, Indicea, Energatic Proten Flux  HROZDefinftive Sminuts

LJ
(1]
]
itz
o
3
=
L 4
o 3
.e.‘?.E 2
[ 1
o 0
E
Ll
[T7]
(%]
di
o
o |
=

=l -

Z

8 7E E
%HE'S_
o SE

Lo E
1.0x70°

a.0x=10t

temperature
K

g.o=1c*

ERIES [y ; : ; : ; -]

;0000 000 100000 11:0C:00 12:0000 15:00:00 140000
09 Jun 14 09 Jun 14 09 Jun 14 9 Jun 19 09 Jun 14 09 Jun 14 09 Jun 14

TIME RANGE=2009,/6/10 (161) to 2009,6,/10 {161}

Ple=ass acknowlsdge data provider, J.H. King, M. Papatashsdlli
at Perot Sya, MASa GZFD ond CO&Web when uaing these data,
Generated by CDAWeb on Thu Sep 10 14:43:40 2009

-
2.3~
e
By
= arctan m_u@_"'
Magnetic
field line
.
P =—y



B @y, " g, "
w = arctan . I:I} Ug, = —"—

sw B tan v

ogyn = 21/T = 2.9-10-6 -1 (T = 25 days at equator)

r=1AU. =1496-1011 m.

tan y = |By/BX| ~ 3.6/2.6 (from figure) (v =54°)
With these figures | get ugy = 313 km/s

b)

The magnetic Reynolds number is calculated by using typical plasma flow velocities v and
typical length scales of magnetic field variations I,

Use solar wind velocity obtained in a) for typical flow velocity. To obtain I, multiply the time
t it takes the magnetic field structure (indicated in the figure), to pass over the satellite and use
le, = vt. 1 getl,=2.8-10%m.

Using a temperature of 5-10* K, we can evaluate the conductivity, remembering that the
temperature should be given in eV. We get the conversion from

WzngT

which gives the result that 1 eV corresponds to a temperature of 7729 K. We then get T = 6.5
eV, and

o=3.1-10*S/m

Putting in the numbers | get

Rm = o o'Ve e~ 3.5:10%2 >> 1

So the solar wind magnetic field is frozen into the plasma to a very good approximation.
c)

p=nm =6.1.10°167-10%" =1.02:10%

Then the kinetic energy density is (v = 313 km/s):

A2 =5.10"1 Jm



The magnetic energy density is (using values of figure)

B? _B;+B+B’

= (2.6° +3.6% + 1.7%)-(10%)?/ 2440 = 9.0-10? Jm’®
24, 214y

The ratio between the kinetic and magnetic energy densities is approximately 50, thus the
plasma motion determines the magnetic field configuration, and not the other way around.



	Minigroupwork 2, solutions, 2014

