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● understand how prominences formform and evolveevolve
● discriminate among different models of prominences (e.g., “dipdip” vs “flux-ropeflux-rope” 

prominences)

● understand the differences between quiet-Sunquiet-Sun and active-regionactive-region prominences and 
filaments

● understand the release mechanismrelease mechanism of Coronal Mass EjectionsCoronal Mass Ejections, and forecastforecast such 
events

Prominence Magnetic FieldsProminence Magnetic Fields

are needed to...are needed to...
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Magnetic map of a quiescent prominenceMagnetic map of a quiescent prominence

observed May 25, 2002

He I He I λλ587.6 nm (D587.6 nm (D33))
at

NSO Dunn Solar TelescopeNSO Dunn Solar Telescope
with

HAO Advanced Stokes PolarimeterHAO Advanced Stokes Polarimeter 
(Casini et al. 2003)
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Magnetic map of an A-R filamentMagnetic map of an A-R filament
observed July 5, 2005

He I He I λ1083λ1083.0 nm.0 nm
at

Vacuum Tower TelescopeVacuum Tower Telescope
with

IAC Tenerife Infrared Polarimeter IIIAC Tenerife Infrared Polarimeter II
(Martínez Pillet et al., in preparation)
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Multi-Line InversionMulti-Line Inversion
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● NSO/DSTNSO/DST with HAO/SPINORHAO/SPINOR
   (e.g., He I DHe I D33, λ1083 nmλ1083 nm, Ca II λ854.2 nmCa II λ854.2 nm)

● NSO/DSTNSO/DST with Arcetri/IBISArcetri/IBIS
   (e.g., Na I DNa I D11, Ca II λ854.2 nmCa II λ854.2 nm)

● THEMISTHEMIS
   (e.g., He I DHe I D33, λ1083 nmλ1083 nm, HHαα)

Some Instruments with Multi-Line CapabilitySome Instruments with Multi-Line Capability

● large aperturelarge aperture, but not optimized for low instrumental scattered lightinstrumental scattered light

→good for on-diskon-disk observations (e.g., filaments), and for the brightestbrightest,  
low-lying prominenceslow-lying prominences, but not for fainterfainter, higher prominences higher prominences

● highly subscribedhighly subscribed

→ inadequate for monitoring studiesmonitoring studies of prominences and filaments
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NSO / Evans Solar FacilityNSO / Evans Solar Facility
● 40-cm40-cm, f/20 f/20 coronagraphcoronagraph

MagnetometerMagnetometer
● dual-beam dual-beam achromatic achromatic 

polarimeter  2 Pancharatnam polarimeter  2 Pancharatnam 
plates (6 FeLCs)plates (6 FeLCs)

● λ-λ-operation range:operation range: 550 nm-1200 550 nm-1200 
nmnm

● dual-cameradual-camera spectrographspectrograph  
(placed on the E-benchE-bench)

HAO Prominence MagnetometerHAO Prominence Magnetometer

First funding: First funding: October 2004October 2004

Deployed: Deployed: March 2008March 2008

First light:First light: ????? ?????
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HAO Prominence MagnetometerHAO Prominence Magnetometer

Instrument specificationsInstrument specifications
(Elmore et al., SPIE Proc. 2008)
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HAO Prominence MagnetometerHAO Prominence Magnetometer

Optical LayoutOptical Layout
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HAO Prominence MagnetometerHAO Prominence Magnetometer
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HAO Prominence MagnetometerHAO Prominence Magnetometer

SpectrographSpectrograph
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HAO Prominence MagnetometerHAO Prominence Magnetometer

Demodulation scheme  Demodulation scheme  !!
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HAO Prominence MagnetometerHAO Prominence Magnetometer
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HAO Prominence MagnetometerHAO Prominence Magnetometer

clockwise from the top: 
A. LecinskyA. Lecinsky, G. CardG. Card, R. LullR. Lull, D. ElmoreD. Elmore
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Dec. 2008:Dec. 2008: re-characterization of the FeLC modulatorFeLC modulator
Sometimes 2009:Sometimes 2009: ProMag's first lightfirst light

● test polarimeter's thermal stabilitythermal stability
● test polarimeter's orientabilityorientability
● test telescope-image rotator synchronizationsynchronization
● test calibrationcalibration procedure on solar data
● acquire first science datascience data (hopefully!)(hopefully!)

After:After: 2 wks/quarter 2 wks/quarter ESF time to ProMag (as per MOU)

NSONSO and AFRLAFRL participation to support and observationsupport and observation:
ElmoreElmore (~30%), BalasubramanianBalasubramanian (~10%), others?

Eventually:Eventually: establish a monitoring programmonitoring program of magnetic 
fields in the chromosphere and coronachromosphere and corona

... looking forward to ... looking forward to ChroMag / COSMOChroMag / COSMO

What's Next?What's Next?
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ChroMagChroMag

Diam. = 200 mm
FOV = 2.5 R¯
2K x 2K cameras
Spatial res. = 2.3”

Tunable, narrow-band, Lyot filters
     (220mA at 588nm, 460mA at 1083nm)
12 sampling wavel. → 15 sec/scan
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ChroMagChroMag
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ConclusionsConclusions

Multi-line capabilityMulti-line capability (almost) a necessity:

He I 588 nmHe I 588 nm: highest diagnostic content; optically thin (only usable
    off limb); good handle on BB  && 10 G 10 G

He I 1083 nmHe I 1083 nm: only option on the disk; helps constraining field geometry;
      good handle on BB  .. 10 G 10 G

Large FOVLarge FOV instrument preferred (e.g., 20 cm achromat)

Filter-based polarimetry Filter-based polarimetry (need smart scan strategy)


