JASMIN Capabilities for Solar-B Science

Creation & Destruction of

Magnetic Field
Coronal/Chrom. Heating

 & Fine-Scale Activity
Magnetic Modulation of

Sun’s Luminosity
·  Track formation, evolution, and dissolution of facular 

    elements on subgranular scales.


·  Follow vector magnetic field emergence & cancellation

    on subgranular scales.

Coronal Eruptions &

Flares
JASMIN

Science

Goals
·  Measure active-region magnetic energy well enough 

    to test whether CMEs & flares are releases of stored 

    magnetic energy.

·  Measure magnetic field clumping, polarilty mix, twist, &

    shear on subgranular scales.

·  Determine how this structure and its evolution drive

    coronal heating and fine-scale chrom./coronal activity

    (microflares, spicules, microjets).

·  Account for magnetic flux history & magnetic twist

    history of whole active regions.

·  Accurately measure vector magnetic field and brightness

    of these elements for quantitative modeling.

·  Track evolution of granular scale & larger structure of

    vector field throughout active regions to see how CMEs/

    flares are triggered.

Solar-B 

Science Topic

·  Transverse Field Sensitivity: 50 - 100 G
·  Spatial Resolution: <~ 0.3” ~ 1/5 granule diameter

·  Time Resolution: <~ 2 min ~ ¼ granule lifetime

·  Time Span: >~ 1 hr ~ 10 granule lifetimes

·  Field of View: AR: >~3’x3’ ~ whole active region

                           QR: >~ 2’x2’ ~ 10 supergranules

·  Measure vector field in low chrom. as well as in phot.


JASMIN

Capability

Requirements
·  Transverse Field Sensitivity: 50 - 100 G
·  Spatial Resolution: < ~ 1” < granule diameter
·  Time Resolution: <~ 3 min < ½ granule lifetime
·  Time Span: >~ 1 day ~ time for large-scale field evolution

·  Field of View: 3’x3’ ~ whole active region

·  Measure vector field in low chrom. as well as in phot.

·  Transverse Field Sensitivity: 50 - 100G
·  Spatial Resolution: 0.2” (diffraction limit)

·  Time Resolution: << 1 min ~ 0.1 arcsec/1 km/s

·  Time Span: >~ 1 hr ~ 10 granule lifetimes

·  Field of View: >~1’x1’ >~ 1 supergranule

·  Transverse Field Sensitivity: AR: 100 G; QR: 50 -100 G
·  Spatial Resolution: <~ 1” < granule diameter

·  Time Resolution: <~ 3 min < ½ granule lifetime

·  Time Span: AR: 3 - 10 days;  QR: >~ 1 day
·  Field of View: AR: >~ 3’x3’ ~ whole active region

                           QR: >~ 2’x2’ ~ 10 supergranules

JASMIN

Observing

Routines

JASMIN’s

Ground-

Based

Heritage

&

Support
·  Long-term Evolution (includes Core Program)
   - Full-FOV (200”x200”) filter VMGs:

       photospheric, full-res (0.1” pixel), 1/90min

       photospheric, half-res (0.2” pixel), 1/9min

       chromospheric, half-res, 1/9min

   - Full-FOV, full-res, H-alpha filtergram, 1/6min

   - Full-FOV, full-res, photospheric filtergram, 1/6min

   - Duration: unlimited (no downlink overload)
·  Short-term Evolution (runs with the above)

   - Full-FOV filter VMGs: photospheric, half-res, 4/9min

                                          chromospheric, half-res, 4/9min

   - Full-FOV, eighth-res (0.8” pixel), spectral VMG, 1/9min

   - Full-FOV, full-res, H-alpha filtergram, 1/min

   - Buffer capacity: 4 1-hr intervals

   - Buffer readout: 0.8 downlink/(hour of coverage)
·  Joint Observations

   - Coronal Imager: FOV >~ 400”x400”, center: JASMIN FOV

                       Resolution: <~ 1” pixel, Cadence >~1/min

   - XUV Spectrometer: Spectral line widths & shifts

                       Sample JASMIN FOV, Cadence >~ 1/min
·  Active Region (includes Core Program)

   - Full-FOV filter VMGs: photospheric, full-res, 1/2min

                                          chromospheric, half-res, 1/90min

   - Full-FOV, full-res, H-alpha filtergram, 1/15s

   - Full-FOV, full-res, photospheric filtergram, 1/20s

   - Duration: <~ 3 hr

   - Buffer readout: 6.5 downlinks/(hour of coverage)

·  Quiet Region (includes Core Program)

   - Quarter-FOV (100”x100”) filter VMGs:

        photospheric, full-res, 1/2min

        chromospheric, half-res, 1/18min

   - Quarter-FOV, full-res, H-alpha filtergram, 1/15s

   - Quarter-FOV, full-res, photospheric filtergram, 1/20s

   - Duration: <~ 15 hr

   - Buffer readout: 1.3 downlinks/(hour of coverage)

·  Joint Observations

   - Coronal Imager: FOV >~ 300”x300”, center: JASMIN FOV

                     Resolution: <~ 0.5” pixel, Cadence >~ 1/min

   - XUV Spectrometer: Spectral line widths & shifts and/or images

                       Sample JASMIN FOV, Cadence >~ 1/min
·  Active Region (includes Core Program)

   - Full-FOV filter VMGs: photospheric, quarter-res, 1/3min

                                          chromospheric, quarter-res, 1/9min

   - Full-FOV, half-res, H-alpha filtergram, 1/15s

   - Full-FOV, half-res, photospheric filtergram, 1/15

   - Duration: unlimited (no downlink overload)

·  Quiet Region (includes Core Program)

   - Quarter-FOV, half-res, photospheric filter VMG, 1/3min

   - Quarter-FOV, full-res, H-alpha filtergram, 1/15s

   - Quarter-FOV, full-res, photospheric filtergram, 1/15s

   - Duration: unlimited (no downlinik overload)

·  Joint Observations

     Same as for Coronal/Chrom. Heating & Fine-Scale Activity
·  Short-term Evolution of Facular Elements (runs with

     Core Program)

   - sixteenth-FOV (50”x50”), full-res, photospheric filter VMG, 1/20s

   - sixteenth-FOV, half-res, spectral VMG, 1/6min

   - sixteenth-FOV, full-res, photospheric filtergram, 1/20s

   - Duration: <~ 24 hr

   - Buffer readout: 0.8 downlink/(hour of coverage)

·  Joint Observations

      Same as for Coronal/Chrom. Heating & Fine-Scale Activity


·  Core Program (long-term context)
   - Full-FOV, full-res, photospheric filter VMG, 1/90min

   - Full-FOV, half-res, photospheric filter VMG, 1/18min

   - tenth-FOV (66”x66”), half-res, spectral VMG, 1/90min

   - Full-FOV, ful res, photospheric Dopplergram, 1/6min

   - Full-FOV, full-res, H-alpha filtergram, 1/6min

   - Full-FOV, full-res, G-band filtergram, 1/6min

   - Duration: unlimited (takes <~ half of each downlink for case of one

                                      downlink per orbit)

