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= Find the total energy released in a
solar flare

= Energy composition associated in
the impulsive and gradual phases

= Find the contribution of the VUV to
the total solar flare energy output
in.the TSI

- Usmg wavelengths outside of the
VIV flnd Its contributions to the
TSI




Solar Cycle

%22 yedr magnetic cycle

%11 min/max sun spot
cycle

solar irradiance {coronal continuum— 0—7 nm)
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Daily variations

= Center-limb variations




Dynamics of Solar Flares

< A magnetic flux tube emerges above solar
surface in active regions

< Magnetic flux tube is more buo
surrounding plasma

< Eventually a filament of plasma is released after
the stretching of the magnetic field lines
reached their eruptive limit

< This gives rise to the two phases of the solar
flare . L
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Dynamics of Solar Flares 2

< Energy is forced back into the atmosphere by magnetic
reconnection, this is the energy inputifimpulsive phase)
< It is not visible until the Transitio
not dense enough

< This influx of energy creates thermal |
atmosphere, seen in all regions

< This is the slow phase (Gradual phase) of the solar flare

elmpulsive phase lasts
around 5-10 minutes

eGradual phase lasts for

several hours
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Impulsive and Gradual phases
Neupert effect (1968)

Oct. 28  Impulsive phase
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Why are Solar Flares important
to the Earth

e CMES

~~Geomagnetic storms
— Airlines (rerouting)

— Disrupts: GPS,
Satellites and
communications
(radio blackouts)

— Power grids

e NOAA SEC
e Release energy up to

% 40 billion Hiroshima
sized atomic bombs

e Proton-events

— AUrora:







= Coronal emission
(36.5 nm) EUV

Coronal Continuum
(0-7 nm) XUV
iransition Region
21.5 nm) FUV

Proxies used

Corona

(in EUV)

Chromosphere
-~

(in Ho)

= Credit: TRACE web-site



Instruments used for these
¥ On board RUONIES

SORCE satellité e ONn TIMED SEE

— Solstice II
e EUV.and FUV = EUV Grating

(115-180 nm)
— X=-Ray
Photometer

System (XPS)

o \Wavelength
varies.by filter e
photodiode e
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hamberlin P.C. 2005)

e Model that estimates e Phil’s diS-
the solar irradiance In so he co
the VUV (0.1-190 nm) of grad sC

e 1 nm resolution and a
time cadence of 60

- seconds - allows for

| l modeling of solar flares

e Includes solar cycle
and rotation variations




Solar Cycle and Rotation

= When modeling the 11 year solar cycle, it
was helpful to remove the variations due
to the solar rotation

= Subtract the smoothed solar cycle data
from the unsmoothed data to get the solar
rotation variations

ERMakes plot easier to interpret and cleaner




Variations

+ Solar rotations

> : + Transition region
= Transition region _ _
+ Max/Min ratio
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Halloween Flares

= Largest flares recorded
In recent history

= On October 28, 2003
X17 flare

Caused radio blackouts




Halloween Imp and Grad
phases

* Impulsive % Gradual Phase
phase % Transition region

< Transition *k Max/min ratio

region
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.
Scaling

e For Transition region (121.5 nm)

— Impulsive phase scaling factor
123

— Gradual phase scaling factor
156

Oct. 28 Transition Regicn— 121 nm




Energy associated with flare

o

—mpulsive pha e (O=‘J @ nm) > % of total energy
VIU)V/ from flare
~ 8.9 x 10230 ( ergs) contributed to the
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SVSIS Oof one proxy
SUIEIGEY/Cle, rotation
and flare

nuum
+One of tf Jjhest
magnitud Increase

+ Transparent

4+ Temperature

4+ Bremsstrahlung continuum
+ Free-Free emissions




“uture plans

= Search for additional spectral contributions to the
Impulsive and gradual phase to the TSI

= EX. Hard x-rays (<0.1 nm) from RHESSI

Microwaves
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