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LET"S GO TO TWO STEPS BEFORE: STANGALINT ET AL. 200 Bis

IBIS (2016) ‘
Fel 617.3 nm

and Ca Il 854.2 | THEE
nm full stokes

e The magnetic oscillations
could be enhanced for
opacity effects

e look for specific

between different
diagnostics

Three components:
e 0 and 180 degree — opacity effects
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ONE STEP FURTHER: BAKER ET AL. 2021

20 May 07:24 UT" 120 May 07:24 UT‘

Multi-instruments

Hinode
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Starting from....

- the or with the outside diffuse

fields could play a role in the wave excitation and propagation (Stangalini et al. 2020 & Baker et al.
2021).

=> apossible role between the mode conversion and the detected magnetic disturbances could exist

if one takes into account the of the distribution of the magnetic fluctuations (Baker et
al. 2021)

-> the wave activity found could be due to the magnetic field geometry, through the mode conversion
mechanism which converts MHD waves in different modes with an efficiency depending on the
magnetic field inclination with respect the wavevector (Houston et al. 2020)

T + ICl — 1 T s e—zrkh_,sinz(a)
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DATA USED IN MURABTTO £T AL. 2021

BLUE DOTS
e Multi-height, multi-line NLTE inversion of IBIS photospheric (STANGALLY FT AL 2020)
Fe | at 617.3 nm and chromospheric Ca Il at 854.2 nm \
observations \
s || 2 FETOLINM - CATEE5E.2 NM
e SDO/AIA filtergrams _ . - (ORE

SDO/AIA 304

e SDO/HMI Dopplergrams
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Analysis of the NLTE inversions

Il Box A
Blue dots

Blue dots (3)
Box A
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-> The magnetic field inclination is not significantly different on the two opposite sides of the sunspot.

=> Waves travelling in all directions (e.g. p-modes) would experience the
same conditions (i.e. attack angle) and therefore their conversion can not
justify the asymmetric wave power observed on the left side of the

sunspot (i.e. blue dots) .
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-> the study of the power spectrum at high frequencies ,.
suggests an asymmetric photospheric driver. . & o 20
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—— CP Blue Dots

Frequency (mHz)

HINODE-15 / TRIS-12 PRAGUE 22 SEPTEMBER 20)



N
ag
1S
&
=
o
s
c
iel
p=]
©
O
=
o
g
<

300
(arcsec)

-> LOS velocity power flux detected in the left side of the whole AR. A
broadening of the power spectrum, referred as acoustic halo (Brown et al. 1992,
Hindman & Brown 1998, Khomenko & Collados 2009), with respect to that of a quiet sun
area (where the contribution comes from the p-modes only).

- the halo is asymmetric and cospatial with the locations of the BD inside the umbra.
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AlA 304 @ 5 mHz AlIA171 @ 5 mHz AlA 335 @ 5 mHz . .
R : g *  Acoustic flux imbalance

120 Chrotl)R- Lo'g(T)-=4.7 Upper TR - Log(T) =5.8 Corona - Log(T) =6.4
’\\ \ ' " % The coronal channels (171 A and 335 A) exhibit
a 5 mHz power , towards the opposite

side of the BD locations

[ee]

o)}

%  The lower 304 A map displays an almost
homogeneous ring of oscillatory power.
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AlA 304 5 mHz / 3 mHz AIA171 5 mHz /3 mHz AlA 335 5 mHz / 3 mHz

-  Apower deficit at coronal heights cospatial
with the locations displaying the enhanced FIP
effect

-  high-frequency acoustic flux is unable to
penetrate the upper layers
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The wave energy is blocked/lost at some
point in the lower atmosphere, suggesting that
the umbral magneto-acoustic waves (BD) are
40 60 20 40 20 40 unable to reach coronal heights.
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Our scenario:

=2 An

two polarities, due to

in between the

, could result in Magnetic-like waves

on the left side of the sunspot.
-  an excess of MMFs in between the two polarities is seen in HMI
image covering the same observing window

Efficient

Mode Conver5|on '
wm)))
=> This provides further evidence of an high ‘\ﬂ) |
level of small scale p|asma dynamiCS and Strong plasma fluctuations
perturbations that may result in a variation of ’
the acoustic field and power | | 17—

/——-—\ " p-modes
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locations 3-4 times more inclined than the other side.
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WHAT'S NEXT
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Lare—scale solar eruptions
Hot and dynamic atmosphere Solar cycle

- RHESSI
‘

Spectroscopy

imaging
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107
Spatial scale

Solar-c will allow precise measurements of
velocity fluctuations

Solar-C will provide unmatched temperature
coverage

Combined with high-resolution of magnetic field
from ground
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HIGH-RESOLUTION IBIS DATA

16



