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Summary

Brazilian solar initiative
The Virtual Solar Observatory (USA)
Obsarvatories and databases: ROI, SST

Proposed applications:

— Magnetic field extrapolation
— Flare spectra modeling

— Solar atmosphere model



The Virtual Solar Observatory
(USA)

 Browser query
Interface offers
multiple search
methods, including
combinations

GUI allows sorting by
columns, viewing of
thumbnails (where
available)

Gurman €t al.



\ASO,

e Since 12/2002
e http://sdac.virtualsolar.org
e Search by:

— Time

— Observable

— |nstrument/Source/Provider

— Spectral range
— Nickname
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Search and Selection

e Search by data
source and
observatory or
|Nstrument

WSO T | Lanstram

Yersion 1.1

Start Date, Time:
End Datef Timee:

"seaech ) Clear b

Fmowider : Souoree | Instroment £Prlldown

Salect 4 nanse o axpand e ksl
| HAMET [H-alpha Mebwork, Big Baar LlH:i}'?

7 HAD [High ARitude Observatory, NCAR) "

_ LELP [ Labaratary for Space and Salar Phyeics,
NAS A/ Goddard)”
| RHESST ( Reuven Ramaty High Encrgy Salar
Spertroscap Tmeger )’

| M5U {Meontana State University]”

NGDC [ Mational Geophysical Data Coankor, !'ll::i.l.!.]P

| GOES-13 (Geosyncronous Operational Environmantal
Satellite - 1217

M50 [Matonsl Solmr l:lI:Iv:l:-tr'|'.'II:I:|-rl|l':|'-'|

| BSFM (Departement dAstromaom e Solalre de
I'Dbservatoirs de Paris)”

_ D | Dnaene Valiay Redls l.:ll|'|-!--!-I'l.-'-Hl.'IEI-l'!||:lFl

~ SDAC [ Soldar Data Analysis Comtr, HﬂEﬁ._.'Etll:Il:I:li'd:l'-"

_ R0 (Salar and Haliosph e Uﬁl‘:rultr.'rrr}’

—| TRSACE [Transitdon Region And Coronal F.'II:IIII'..'-I"EF:Ii|l

| BHA (8 tanferd Helissismology Archive, Stanford U.) "



B VSO Time [ Ooservable Search Form
B ' fik | |? | & || + | A htp:/ Avsoonascomuenasa.gl | 2 G Coogle @

F Apaplo. Mewsw cciencey SOHOw» MASAaw SDACY  cohice savew w

* Or by physical g .
Ob%rvabl e : Version 1.0

Start Date/Time 2005 5 Ape B9 13 989 /721 B9 T oo )
End Date/Time: | 2005 58 [ acr 38 [ 14580/ 00 189 : [ 50 1)

Fhysical Observable
LS _welocity
—vpear yelsciny
T LAYE_ma EI'J.':iI._r.!.'.Ii
—vector_magned c_Geld
_intensity

eequavalent_wicdth

el [poitier

wave_phase

ol latti on_miocle_parameters

_ | polansnfion_vedior

: nuambor_denriby

= |.'u:||;|iJ.'_f||.1:.

| particle_velooty

| thermal_velocigy

_ | comgprosition

5
:
3
O
g
3

"Sparrh Y Cloar ®




s ARlE W50 Time [ S2
ERa 'Iﬁ'l|.-l""|| & ![-I | 3 hitp: /| sdac2. nascom nasa.gov)'c)

T Appds H-l-u-.n:l_';-al_l iRy SOHO s MALAW girmiew S

e Or by wavelength & VSO Time ] 55
or frequency Versio

Start Date,/Time: | 2003 58 [ apr 8 (22 08 7| 22 9 : | o0 )

End Date/Thme: | 2005 58 | Ape P00 23 980 4 (o1 B9 1 | 5= )

“search | Clear

Spuctral Range
| eoft Nerays |1 - 100 A]
Jextreme UV (100 = 1000 K]
"l pltraviclet [500 - 3®I0 A]
“Jvisible (3500 - 10000 B)
I radio [0.F - 30 GHE]

OR seket spectral rarge:

5
:
3
O
g
3

) 1)
=
umit | AngEmam _’:!




Search and Selection

e Or by
“nicknames’,
commonly used
names for specific
data types
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Search and Selection
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e Search by:

 Timeinterval (default)

* Nickname = EUV image
(wavelength range)

e Physical Observable =
Intensity




Search results
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The Brazilian Virtual Solar
Observatory

Multi-frequency data from different Observatories:
12, 22, 48, 212 & 405 GHz;

Probe different heights in the atmosphere: emission
at higher radio frequencies originate deeper than that
al lower fregs. — determine temperature and density
of various layers of the solar atmosphere;

Time profiles of flux density for flares,

Fare spectra: emission mechanism, energetic particle
population, magnetic field, etc;

Maps/images. active regions, limb brightening,
coronal holes etc.






Database — 12 GHz

Radio Observatory of Itapetinga
(ROI), in Atibaia, SP;

Patrol telescope;

Flux density of solar flares and
position in heliographic
coordinates daily from 11 - 19 UT;
Temporal resolution of 100 ms,
spatial resolution of 30 arcsec, and
sengitivity of 1 sfu;

Real time international alert for
microwave burst occurrence.




Burst location — 12 GHzZ

 Measured flux density
IN the three antenna
allows for location of
the burst.

e |[nformation used for
pointing of other

X, /!
b FEIXESUL -

e telescopes for burst
observation.
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e Solar Patrol Un-phased Array
e Monitoring and alert of solar bursts at 12 GHz

e \AAAMA Oraam Mackaeanzia hr/~roh/12abh7 1 m himl



Database — 22 & 48 GHz

* ROI (Atibaia, SP)

e Observing campaigns

o Hux density of solar flares with 0.01 sfu
sensitivity and temporal resolution of 1 ms.




Maps/Images — 22 & 48 GHz

 Maps at both frequencies composed of raster scans

* |mages of the solar chromosphere: observe bright
active regions and dark coronal holes.
T —— S -




Database — 212 & 405 GHz

Submm Solar Telescope
(SST), at CASLEO Obs.
— Argentina at 2500 m

Since 1999

Flare observations and
daily maps of the Sun

4 recaeivers at 212 GHz

and 2 receivers at 405
GHz

5 ms temporal resolution




Solar maps— 212 & 405 GHz

(Silvaet a. 2006)

» 4500 Solar maps
at each frequency;

o Study:
— Quiet Sun’s :

atmospher e -1000 -5gc_)w (grcsefég)o 1000 -1000 -52(_)W (grcseg?o 1000

— Activeregions

e Improve models
of the atmosphere;

» Infer magnetic
fields of AR.

212 GHz 405 GHz
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Flare—212 & 405 GHz ~ aimamed. 2009
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e Time profile —evolution
e Spectra— emission mechanism
e Position (centroid)
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Solar Analysis Graphical
User Interface

Software developed for
data visualisation,
extraction, and
calibration.

» Datafrom ROI and SST.
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1) Magnetic field topology

« Extrapolation of
cromospheric/coro
nal magnetic field

Ines

e From photospheric

Ine-of-sight

magnetograms

from MDI/SOHO.




2) Flare spectra

e Spectral analysis of microwave (SimBes and Costa 2006,
cm-mm solar bursts with gyro-
synchrotron emission from
general energy/pitch angle
distributions.

e Thermal relativistic and non-
thermal (simple or multi-power
law) energy distribution is
Included.

« Radiation transfer isincluded in

3D topology of the magnetic
field.




3) Model of the solar atmosphere

o Temperature and density distributions

e Based on 17 GHz maps from NoRH (Japan):
measurement of the radius and limb brightening.

e Extend and improve the model including maps at 22,
48, 212 and 405 GHz.
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The Brazilian Virtual Solar
Observatory

e Database:

— Multi-frequency data from different observatories. 12, 22,
48, 212 & 405 GHz;

— Time profiles of flux density for flares;
— Maps/images of the Sun.
o Application:
— Magnetic field reconstruction;
— Flare spectra;
— Solar atmosphere mode.



