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Why this question ?
What happened !

€ Unpredicted abnormally long minimum after cycle 23

€ Strange disruptions of mutual relations between
indices:
€ for example Fiy, (" 25% > R)
€ butalso NOAA vs. Ri
€ and others.

€ Lots of solar indices reached unprecedented low levels

(TEC, TSI, foF2, EUV flux...)
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Why this question ?
What happened !

€ Strange disruptions of mutual relations between
indices:
€ for example F,,, (725% > R)
€ butalso NOAA vs. Ri
€ and others.



Unprecedented disagreement
between R, and Fy; -
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Indices disagreements : R, vs. NOAA
Boulder
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Indices disagreements: outside the R-networ
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Ri compared to the AAVSO

sunspot number Ra
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Why this question ?
What happened !

€ Lots of solar indices reached unprecedented low levels

(TEC, TSI, foF2, EUV flux...)
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Fig. 1.— Measurements of the total magnetic field strength at the darkest location in umbrae and
pores as a function of time. The crosses show the individual measurements, the asterisks show
annual bins. Three linear fits are shown: the bottom fit line fits data from 1998-2006 as done in
our 2006 paper. The top line fits all the data from Cycle 23, and the middle line fits all of the data.




Ifitis ; not a technical problem, then
o what is it.? A physical change in the
. . ° | ' AR

: To @nswer this question we use the information about individual
.=« sanspots that we have in our merged catalog.




Our merged catalog

O  Merged Catalog based on DPD and SOON-USAF
USAF > end of 2010 (January 5% 2011) : Still waiting

for answers on the rest of this dataset.

DR ~>12012
Merged catalog is till beg. of January 2011 at this point

O Details down to individual sunspots

0O Added information about Mclntosh types



Groups of each McIntosh type at maximum
development (Merged catalog)
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(1989-1991) and max23 (2000-2002).



Groups of Mclntosh A to F at max. dev.
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Number of small spots in each type
of group
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Small spots: U+P < 17 msh AND (U+P)/U <7
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Conclusions

4 .The'aforementic_)ned.symptoms seem to be caused by a global small sunspot
; . deficit. .
¢

€ The @mall sunspot def‘icit' naturally explains the discrepancies between R,
and other indices that put less weight on the smallest magnetic features.

e 0 It feveals an anomaly in cycle 23, begun long before the new cycle, that

suggests the Sun switched to a new regime. Also note that the mentioned
disagfeements started to disappear recently.

e’ 0
e 2 In-the.context of this workshop, what we should keep in mind is that what

appears as a deviation in a sunspot index dataset, or a discrepancy between

indices, is not necessarily caused by a technical problem in the data.
(Jifferent indices = different processes)
€ And also, that keeping the drawings is important (details of sunspots),

hecquse the sunspot series cannot give us the whole story.



: "The End



New issues

O  The scale dependence of the observed change implies
the existence of two different dynamos: deep and

superficial (Schatten, 2005).



New issues

O  Cycle 23 shares properties with cycles of the 19® and
early 20t century. Did such a small spot deficit occur
for those cycles ? Can it explain some enduring
discrepancies between historical index series (R, vs. R,
Sunspot area, aa) !

O NB: the transition to large solar cycles seems to
coincide with the Waldmeier transition... (1945)



Complementary Material

O Our merged catalog

O Why did we chose these criteria in size !



DPD

Lists of dates (davs)

staktion name

Lists of groups
~positions (Lak, Long, LCM)
—areas (U, U+? projected,
O,U+? correc!:ec:r)

Lists of spots
-Posilziohs
—areas

+informations about the sun

Merged Catalog
Lists of days
-nb of groups
Lists of groups :
—Pos’d:i.ous
—areas
-nb of sFoEs
-morrkoLogi.caL E\JPes
~longitudinal extent (2
comp)
-dirole extent and Eilk
~magnetic class
Lists of spots
-Posiiions
—areas
+informalions aboul the sun

USAF - Mt Wilson

Lists of groups
~dates

~positions (lat, LCM)
~areas
=nb of spots
-morPkoLogico.l E\_,Pes
~longitudinal extent
~magnelic class
~Skakion name
+informations about the sun




Matching groups

Total : 54857 groups

78.8% of the groups can be matched without problems
13.5% are "penumbrae without umbrae” (pores)

4.3% are transitory objects (short lived sunspots or pores)

3.4% of cases are still to be studied (mainly different group
splitting)

=296.5% of “real” groups are matched

16/06/11



Number

Distributions of Umbrae (U) and
Penumbrae (P)

Merged / DPD catalogs
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90% of A and B groups have U+P < 17 msh, U < 5 msh and (U+P)/U < 7
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(U+P)/U criterion

10 \/ W > (U"‘P)/U = 3
» U+P =3U
10 > P=2U

1_‘ Penumbra twice the size
of umbra though spot is
classified AXX by USAF-

ISOON catalog

Gyula 1271371934 8:32:46 UT NORA 7815a




Number of small spots vs. large spots

Small spots vs. large spots
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Small spots: U+P < 17 msh AND (U+P)/U < 7
Larger spots: U+P > 17 msh OR (U+P)/U > 7



