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Flare & CME forecasting in 3D solar ARs
From theory to SAMNet facility
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Weighted horizontal magnetic gradient —
WG, — method

Gradient of LoS magnetic field
at Polarity Inversion Line

From 61 ARs with above M5 flare:
* estimate the expected largest
flare intensity
» flare onset time estimation
One or more flares?
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Query Plot Console Download ',_SFI‘P Help Homeig:

Search

€.g. sunspots, ssc, etc...
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B @ DataTable

Date_oss TimME_oBS OBs_TYPE Fea_tvpPE NOAA D X_arc Y_arc R_ARC THETA_DEG B_DEG L_DEG LCM_DEG A_pec2 A_MSH
2010-07-26  19:08:11 continuum umbra 11089 1 191.34 -503.69 538.81 -69.2 -26.86 195.87 13.07 0.06 2.78 84
2010-07-26  19:08:11 continuum  umbra 11089 2 240.91 -494 549.61 -64 -26.26 19925  16.45 1.14 55.3 16
2010-07-26  19:08:11 continuum  umbra 11089 3 295.03 -480.49  563.84 -58.45 -25.42 20295  20.14 0.03 1.25 38
2010-07-26  19:08:11 continuum  umbra 11089 4 228.67 -458.63  512.47 -63.5 -23.75 198.07  15.27 0.15 7.06 21
2010-07-26  19:08:11 continuum umbra 11089 5 293.23 -458.55 544.29 -57.4 -23.88 202.56 19.76 0.03 1.4 42
2010-07-26  19:08:11 continuum umbra 11089 6 215.35 -456.67 504.9 -64.75 -23.59 197.14 14.34 0.02 0.83 28
2010-07-26  19:08:11 continuum  umbra 11089 7 201.01 -455.5 497.88 -66.19 -23.49 196.16  13.36 0.03 1.22 37
2010-07-26  19:08:11 continuum  umbra 11089 8 235.19 -454.31 51158  -62.63 -23.46 198.48  15.68 0.07 3.7 96
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http://sp2rc.group.shef.ac.uk
http://ssc.shef.ac.uk

Shetfield Solar Catalogue (SSC)
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- Photospheric discovery
AR 11166 for the X-class case

WG, [Wb/m]

4

T T T T T Il )
Mar08 Mar09 Mar10 Mar 11

T T T T T T T T
Mar08 Mar09 Mar10 Mar 11

AR Flare WGy
GOES-class  Date  Time| % Tp, [h] WGH™ (Wb/m] %
11166 | X135 3 3L0° [ 64% 17

o |

T T T T T T T
Mar08 Mar09 Mar10 Mar 11




WG, method in the lower solar

X2.2 flare at 01:56 on 15/02/2011

NOAAAR 11158

NOAA: AR11158
Date: 2011/02/14 20:48:00
Field Extrapolation: NLFFF

Bz (G)
500

Automatic PIL recognition program . : 80
Horizontal gradient of the longitudinal magnetic field o N AR

is larger than |50|G/Mm Y(oresed) = eoied

MONAMI tool: httr
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Synoptic solar telescope based on Magneto

Optical Filter (MOF) technology: SAMM

[ MOF technology ]‘

|

[ Synoptic

4 N
Dopplergrams
L Magnetograms .
4 N
Fixed wavelength but high
stability and sensitivity

2 observation lines at 2 altitudes in
the solar atmosphere:
Na D2 (600-700 km)
K 1(300-400 km)
Future: Cal (1000 km), He 1083

Full-disk or near-full-disk
monitoring of solar activity

: ’J




Synoptic solar telescope based on Magneto

Optical Filter (MOF) technology: SAMM

CHEMICAL ELEMENT i . . =
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MAGNET
HEATER
‘E’ﬁf;ﬁﬁﬁf = gggg‘ggﬁf HEMENT Polarization Parallel Opposite Orthogonal
State Linear Circular Linear
B,ys < (R*—B*)/(R*+B*)-(R~ - B")/(R"+B") Cacciani et al. 1990

Stangalini et al. 2018

Vips * (R*=BH/(R*+B*)+(R- — B-)/(R-+B")
Heritage: Jeffries et al, MOTH I, MOTH I




SAMM: Putting the thechnology into
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Worst case: 1 m/s
sensitivity

perspective...

Magnetograms
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HMI on SDO
satellite

8-15 G official
sensitivity

[ Dopplegrams
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Scientific
requirements

10 m/s sensitivity




SAMM: Realisation

Hungarian Solar Physics Foundation
www.hspf.eu







SAMM: Realisation - Gyula SO

Hungarian Solar Physics Foundation
www.hspf.eu




SAMM: Realisation - Gyula SO

Hungarian Solar Physics Foundation
www.hspf.eu




Near Future

4x observation lines at 4 altitudes in the solar atmosphere:
Na D2 (589 nm, 600-700 km)

. SAMM+:| {770 mm, 300400 km)

Cal (422 nm, 1000 km)
He 1083 nm (1900 km
. ( ) )
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