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1. Context and aims
• Comet Lovejoy was observed transiting

in the solar corona in Dec 2011 by
SDO/AIA [1].

• The comet tail was structured in striae
due to the EUV emission of oxygen ions
O5+ released by the nucleus and injected
along the magnetic field 𝐵 [2].

• We carry out a preliminary study of the
striae evolution during the ingress phase
of the comet orbit using SDO/AIA
images at 171 Å.

2. Modeling of the striae
• Beam of oxygen ions along the local 𝐵,

whose length is determined by the beam
velocity, which decays because of
collisions, and the ion collisional
diffusion.

• Both the collision time for velocity decay
and the diffusion coefficient depend on
the ambient plasma density.

• Profiles of emission intensity along the magnetic field are computed
and compared with the profiles along the striae observed by AIA.

• Observed profiles are extracted from an artificial slit and normalised
to the peak intensity. We show the profiles from slit L5 (blue lines).

• Simulated profiles (red lines) are obtained by squaring the density
obtained from the numerical integration of Equation (1) with the
following values of the parameters:

3. Data processing and analysis

4. Discussion and conclusions

References

• Probabilistic description of the ion beam density n: the beam position is given by the
velocity decay and the spreading of diffusing ions is described by a Gaussian
probability distribution [3,4].
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1Dipartimento di Fisica, Università della Calabria
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(2) (Source term)
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(3) (Propagator)

(1) (Ion density)

�0 = 1.0 ⌘0 =1.0 vth = 150 km s
�1

u0 = 400 km s
�1 ⌧D = 25 s ⌧ = 150 s

t0 = 40 s �t0 = 10 s
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2 Discussion

3 Conclusion
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• The simulated profiles are qualitatively in agreement with the
observed ones.

• Better matching of the intensity peak position in space and time can
be achieved by systematically looking for the best values of the
parameters.

• Determination of and allows getting information on the ambient
coronal density [5].
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September 5, 2021

Abstract

Bla bla bla...

1 Analysis

n(x, t) =

Z t

0
dt0

Z +1

�1
dx0Q(x0, t0, t)P (x� x0, t� t0) (1)

Q(x0, t0, t) = ⌘(t)�(t0)�(x0 ��x(t0)) (2)

P (x� x0, t� t0) =
1p

4⇡Dxx(t� t0)
exp


(x� x0

)
2

4Dxx(t� t0)

�
(3)

n(x, t) = ⌘(t)

Z t

0
dt0�(t0)

1p
4⇡Dxx(t� t0)

exp

(
� [x� u0⌧(1� exp(�t0/⌧)]2

4Dxx(t� t0)

)
(4)

Q(x0, t0, t): source term

P (x� x0, t� t0): propagator

⌘(t) = ⌘0 exp(�t/⌧L): age of the beam from ionisation time

⌧L: characteristic lifetime of ions

�(t0) = �0 exp(�t/⌧)G(t0): flux of emitting ions

⌧ : decay time of the beam

G(t0) = 1p
2⇡�t0

exp

h
� (t0�t0)

2

2�t0

i
: Gaussian model for the ion injection

t0: injection time

�t0 : time interval for ion injection

�x(t0) = x� x0 = u0⌧ [1� exp(�t/⌧)]: motion of the beam

u0: beam speed along the magnetic field

Dxx =
1
3v

2
th⌧D: di↵usion coe�cient

vth: thermal speed

⌧D: di↵usion time

1

Magnetoseismology of the solar corona with Comet Lovejoy

G. Nisticò1
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September 5, 2021

Abstract

Bla bla bla...

1 Analysis

n(x, t) =

Z t

0
dt0

Z +1

�1
dx0Q(x0, t0, t)P (x� x0, t� t0) (1)

Q(x0, t0, t) = ⌘(t)�(t0)�(x0 ��x(t0)) (2)

P (x� x0, t� t0) =
1p

4⇡Dxx(t� t0)
exp


(x� x0

)
2

4Dxx(t� t0)

�
(3)

n(x, t) = ⌘(t)

Z t

0
dt0�(t0)

1p
4⇡Dxx(t� t0)

exp

(
� [x� u0⌧(1� exp(�t0/⌧)]2

4Dxx(t� t0)

)
(4)

Q(x0, t0, t): source term

P (x� x0, t� t0): propagator

⌘(t) = ⌘0 exp(�t/⌧L): age of the beam from ionisation time

⌧L: characteristic lifetime of ions

�(t0) = �0 exp(�t/⌧)G(t0): flux of emitting ions

⌧ : decay time of the beam

G(t0) = 1p
2⇡�t0

exp

h
� (t0�t0)

2

2�t0

i
: Gaussian model for the ion injection

t0: injection time

�t0 : time interval for ion injection

�x(t0) = x� x0 = u0⌧ [1� exp(�t/⌧)]: motion of the beam

u0: beam speed along the magnetic field

Dxx =
1
3v

2
th⌧D: di↵usion coe�cient

vth: thermal speed

⌧D: di↵usion time

1

Function or parameter Description

⌘(t) = ⌘0 exp(�t/⌧L) Ion beam age

⌧L Ion lifetime
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