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We thank both reviewers for their careful reading of the manuscript and valuable com-
ments for improvements. We have made point-by-point responses to the detailed com-
ments by both reviewers indicated in the blue color, and included a new version of the
manuscript with highlighted changes.

Responses to Reviewer #2:

The results described on this manuscript are of relevance to the community and inter-
esting. It provides evidence, coming from one event, where local amplification of hiss
waves is likely as opposed to other sources such as chorus waves. The reasoning and
the analysis done are sound and complete for the most part. The manuscript is also
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mostly well-written and clear. I have a few suggestions to help make the paper more
clear and a few minor points that should be addressed.

Reply: The authors would like to thank Reviewer #2 for the positive evaluation and
helpful comments to improve the paper quality. We have made the following responses
to the reviewer’s specific comments.

Minor points: l. 149 – In the beginning of the paragraph, four parameters are men-
tioned (background, magnetic field, plasma density, electron flux and electron pitch-
angle anisotropy) and after discarding one of them, you continue to talk about “these
two effects” meaning the plasma density and the electron flux in figure 2, but not the
anisotropy. Why is the anisotropy being dropped from the subsequent analysis? Maybe
the analysis should be done and briefly described, even if the results are not interesting
or a justification for not doing the analysis should be given.

We thank the reviewer for this comment. We have added a panel (e) to Figure 2
which shows the comparison between the filtered hiss wave intensity and the filtered
electron pitch angle anisotropy. It demonstrates some correlations but not as high as
that between electron flux and wave intensity. Thus, we suggest that the variation of
pitch angle anisotropy plays a minor role. We have added this point in the manuscript
(see Lines 173-178 of the revised manuscript with highlighted changes).

l. 195 – It is possible to estimate (using a dipole) the drift frequency of the electrons at
this energy of 466keV, does it match with the ULF frequency measured by the azimuthal
component of the electric field? In other words, are the electrons at these energies
in drift resonance with these waves? Doing a calculation (which should be double-
checked) of the drift period found on Roederer’s book, I found the period for this energy
to be 21 minutes. If this is not a drift resonance effect, why is the flux being modulated?
Perhaps, it is more related to the plasmasheet population that was freshly injected, but
some sort of reasoning should be given for the correlation between ULF waves and
oscillations of low-energy electron fluxes.
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We thank the reviewer for this comment. We suggest that the electrons at energy of
690keV could be in drift resonance with the ULF waves, since they have a similar fre-
quency and the flux at 690keV is 180◦ out-of-phase with the Ey component of the ULF
waves. But at lower energies, which is the energy range of electrons that can generate
the observed hiss intensity, the electrons are not in resonance with ULF waves. These
electrons may be accelerated through non-resonant acceleration. For example, these
electrons may be accelerated by the ULF waves during the first half cycle and then de-
celerated so that there is no total energy gain. This mechanism was also illustrated in
the drift-resonance theory in which the peak electron fluxes should have a 180◦ energy
shift. Following the reviewer’s comment, we made the corresponding changes in the
manuscript (see Lines 209-212).

Clarifications: In the sentence starting in line 73, it is not clear if you are saying that
low frequency hiss causes more changes to the electron pitch angle distribution than
normal hiss or if it just causes some changes in the electron pitch angle distribution.

We thank the reviewer for this comment. We meant to state that the low frequency
hiss tends to increase the loss rate of energetic electrons (from ∼50 keV to a few MeV)
due to its stronger pitch angle scattering rates compared to the normal hiss. We have
changed this sentence (see Lines 73-76):

“The low frequency hiss was demonstrated to cause more efficient loss of high energy
electrons (from ∼50 keV to a few MeV) due to its stronger pitch angle scattering rates
compared to normal hiss [Ni et al., 2014; Li et al., 2015a].”

l.87 – “...energetic electrons can be modulated by ULF wave”. Here and in other parts
of the introduction, I assume you mean flux modulation, but it should be clarified.

We thank the reviewer for this suggestion. The reviewer is correct that we mean “flux
modulation”. We have made the corresponding changes throughout the manuscript.

l. 98 – Here and throughout the text you mention electron anisotropy. Again, I assume
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you mean the pitch angle anisotropy, but it should be clarified, because others unfa-
miliar with this specific topic may think you are referring to temperature anisotropy or
pressure anisotropy.

We thank the reviewer for this suggestion. The reviewer is correct that we mean “pitch
angle anisotropy”. We have revised the manuscript accordingly.

l.131 – It should be noted that the modulation is not very clear, specially without the
guiding vertical lines, in the electron pitch angle anisotropy (Figure 1h). I can see some
oscillations, but not with the period of 6 minutes as claimed here. I think the panel
should be kept for reference but the description of the modulation should be different
from the description of the electron flux (Figure 1g).

We thank the reviewer for this suggestion. We have modified the sentence to clarify
this point (see Lines 132-134):

Please also note the supplement to this comment:
https://www.ann-geophys-discuss.net/angeo-2018-2/angeo-2018-2-AC2-
supplement.pdf

Interactive comment on Ann. Geophys. Discuss., https://doi.org/10.5194/angeo-2018-2, 2018.

C4

https://www.ann-geophys-discuss.net/
https://www.ann-geophys-discuss.net/angeo-2018-2/angeo-2018-2-AC2-print.pdf
https://www.ann-geophys-discuss.net/angeo-2018-2
http://creativecommons.org/licenses/by/3.0/
https://www.ann-geophys-discuss.net/angeo-2018-2/angeo-2018-2-AC2-supplement.pdf
https://www.ann-geophys-discuss.net/angeo-2018-2/angeo-2018-2-AC2-supplement.pdf


ANGEOD

Interactive
comment

Printer-friendly version

Discussion paper

Van Allen Probe B
     

0

20

40

60

80

H
is

s 
Bw

[p
T]

    
0

1.0

1.5

2.0

2.5

In
te

gr
at

ed
 e

le
ct

ro
n

   
   

nu
m

be
r f

lu
x

[1
0 

  c
m

  s
r

-2
s-1

]

-3
-2
-1
0
1
2
3

Fi
lte

re
d 

e 
flu

x

0.5

6

(a)

(b)

(c)
Hiss Bw

Density

e flux

     

 

 

-15
-10
-5
0
5

10
15
-15
-10
-5
0
5

10
15

[p
T]

[p
T]

-1

Correlation:0.841

Correlation:0.105

-1.3
5.8
13.0
2000

-1.6
5.9
13.4
2030

-1.8
5.9
13.7
2100

-1.9
5.8
14.0
2130

-2.0
5.5
14.4
2200

MLAT
L
MLT
hhmm
2014 Jan 12 

[1
0 

  c
m

  s
r

-2
s-1

]
5

-1

  

-40

-20

0

20

40

Fi
lte

re
d 

de
ns

ity
 

[c
m

-3
]

Hiss Bw
(d)     

     

  

 

-0.6
-0.4

-0.2

0.0

0.2

0.4
0.6

  F
ilt

er
ed

 
An

is
ot

ro
py

-15
-10
-5
0
5

10
15

[p
T]

Correlation:0.378
Hiss Bw

Anisotropy (54keV)

(e)

Fig. 1.

C5

https://www.ann-geophys-discuss.net/
https://www.ann-geophys-discuss.net/angeo-2018-2/angeo-2018-2-AC2-print.pdf
https://www.ann-geophys-discuss.net/angeo-2018-2
http://creativecommons.org/licenses/by/3.0/

