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Motivation

O Ground-based and space-mission instruments feed large archives of synoptic
observations of the Sun. The synergy between spectral and image information,
available in the case of the Sun, facilitates a global and comprehensive picture of
solar activity variations.

O The Ca Il H&K is one of the most well studies spectral lines. It is a well known
empirical relation to the magnetic flux density is utilized to restore long-term
magnetic variance. Due to morphological similarities, the Ca Il K plage indices are
used as proxies for the UV irradiance variations.

QO Bringing together different types of activity indices has the potential to join disparate
chromospheric datasets, yielding a comprehensive description of chromospheric
activity across many solar cycles.

L Compute the PEPSI S-index — part of the ongoing effort to characterize solar activity
via its PEPSI spectra.
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Full-disk Synoptic Observation

SDO/AIA UV 1600 A

O Call K filtergrams (0.3 A FWHM)
best image for each day correcte
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term integration image, an
average of 300 individual UV
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Area and Excess Brightness Indices
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L R; is the intensity excess of a pixel

SDO/AIA UV 1600 A

ChroTel CanK 3933 A

7, is the intensity threshold given as a fraction
of the normalized quiet-Sun intensity / (=1 at

u=1

QL= ) L,;total brightness of the “featureless”
Sun

U Area indices A%, (or AY,) is the fraction of the
solar disk covered by the features exceeding
the brightness threshold
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Area and Excess Brightness Indices

12 |- | | 1| L 11 | [ 1 1 | L1 1 | L1 1 ‘ [ 1 1 L1 1 | 111 | 111 20 L1 1 | L1 1 | L1 1 | L1 ‘ L1 1 | L1 1 ‘ 1| | L1 1 ‘ |

1 2012 2014 2016 2018 [ 18—5 2010 2012 2014 2016 2018 E_
] ' C,s — index [ ] U... —ind C
10 . o 28t =d 5k — ] [ 1NOCX
- 1 i i mas Csgp = index | - 16 e |
S 1 R kg LE, Cogg=index | 214 ] . F
2 8 Mien gt et Th i Cmm index [ & ] Usso — index |
R B TR 2 2 o R - R Y [ 2 124 N o O
b= ] it 008 l, :, i r = ] U,g —index [
O T g1} ) LN ’ﬁ . S =10 3 E
8 ] %' F .&:‘;;IJ ':é.!;i i r B ] ' -
2 ] : ‘.‘ﬁw : . ¥, :} . L z 84 o
é 4] M ESE ¥ f' g w,. e!'\ﬁ-d-. o ol . e é ] [ r
LE ] 3= . T‘o i_ 2 .. ,"l' i i Lﬁ 6 _: :_
_ o4 . L n r
5] v A d ik A AL e o 4 -
il i 2 -
01 Y . YR 3 s i 0 3 ol -

- — T T T | T T | T T T | T T ‘ T T T | T T ‘ T T T | T T | ‘ I | 1 |

14 1 | | | 1 | | | 1 1 | 11 1 | 11 1 | 11 1 ‘ 1 | 1 ‘ 1 | 1 | 1 11 | 1 11 20 L | | | | L1 | | | | | | L1 ‘ | | | | | [ 1 ‘ | | | | | [ 1 ‘ | | | |
E H 5o . :‘ A5, — index E 18 3 Al —index [
12+ it 2 o8t ok A%, —index [ . AU, —index [
R .:.g‘,.i.'l= A% o 0 16 soo ~ 0CeX £
— 10 ‘.%".=‘§-;H§"' "i-"-‘}.! S : A%, —index [ — 147 Al —index [
S ] vgEEty [ A O Afgmindex | = Al —index
S 8 N * e . - . - ) B E
2 %7 T e kL - 2 ] i
9 1 od o 2 w 00y "a * . ki M . r 2 10—_ -
£ 6] i&.'":‘.:'t.:":-é.*. b AEE JLAL. PRV g ] :
S ] RIS, REfv Gpr o g °3 3
= { I s t > ] s
< 4 n i }' 3 .'.‘ ;' lo; ‘1: 6 _: :_
e M z—
i = r
. ¥ i E
0 1 At ldeay’s Sl B 0 I

T | | T | T 1T | T T | 1T | UL ‘ 1T | L ‘ LI | 1 T ‘ LI |
900 1200 1500 1800 2100 2400 2700 3000 3300 0 400 800 1200 1600 2000 2400 2800 3200 3600

Days since 2010 January 1 Days since 2010 January 1

2021 September 6 — 10 / 16th European Solar Physics Meeting (ESPM-16)



Area and Excess Brightness Indices: AIA 1600 UV
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The PEPSI/SDI S-index
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Spectroscopic vs Disk-resolved Indices
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O Time-series of the PEPSI/SDI Ca |l
H&K S—-index (top), ChroTel Ca Il K
index D,, —index (middle), and
SDO/AIA UV 1600 A index U,q,
—-index (bottom).

O All display rotational modulation

d The S- and the U,c,-index have a
significant basal component even
during activity minimum

O While plages dominate the Ca Il H&K
and UV 1600 A continuum emissions
during high solar activity, the
magnetic network sustains the basal
emission during low activity periods
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Spectroscopic vs. Disk-resolved Indices
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 Scatter plots of the S-, C,-, and U,c,-indices. The diagonal straight lines represent linear fits. In
addition, a geometric regression model was applied to the U,.-index (thick curve).

* The number of common data values differs in each plot, and their chronological order is color-coded.
* The relation between the S-index and the two excess brightness indices is clearly linear.

 The quadratic fit between the two excess brightness indices, is indicative to the morphological
differences between bright regions seen in the K-line and 1600 A C IV and continuum.
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