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Hanle effect Sensitivity

Max sensitivity when
Line-transition’s rate (A1) = Larmor’s frequency.
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Hanle effect Minimum Detectable B Strength vs.

Coronal Field Estimates above Active Regions
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What is COMPASS?

COronal Magnetism, Plasma and Activity Studies
from Space (COMPASS)

m understanding the origin and evolution of
the Sun’s magnetic field and its interaction
with the heliospheric plasma

m COMPASS observables: polarization in UV
spectral lines (+IR + vis.)




Who 1s COMPASS?
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COMPASS Formation Flying Spacecraft

“Sunward” Spacecraft (SW—S/Q)\‘

“Sunshaded” Spacecraft (SS-S/C)
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COMPASS - Lite

Telescope — occulter distance: 100 m = 1.5 m

That is, with a “small” coronagraph on one S/C

(COMPASS Lite):

B Occulter to tel. mirror distance ~ 1.5 m

m Telescope mirror’s width ~ 15 cm




Which lines are useful?

B Occulter to tel. mirror

distance ~ 1.5 m

m Telescope mirror’s width ~ 15 cm

Time to accumulate 10* counts' (SNR = 100)

-
m H I Ly-a, AN 12106, in 1 sec.

B O VL AA 1032, in 1 min.

m H I Ly-p, AN 1025, in

|0 min.
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Sensitivity to Coronal fiel

ds’ strength:




COMPASS-Lite FOV

Solar Magnetic Fields

I Wang et al. (2007)
@ Takakura (1972)
W Nakariakov & Ofman (2001)
& Lin et al. (2000)
V. Verwichte et al. (2004)
O Raouafi et al. (2002)
® Brosius & White (2006)
@ Aschwanden et al. (2002)
—— Mancuso et al. (2003)
— — yDulk & MclLean (1978)

Aschwanden et al. (1999)
OIFineschi et al. (1999)

‘L",/"I'_‘_‘Illllé ®

T -TTTTT
-

T
I

T TTTIT
I |

T

IIIIIII

1 | B

T

1.1-15Ro °

0.1 |

1.0 1)1 1.2 1.3 14 15 16 1.7
Distance from theiSun (solar radii)

COMPASS-Lite COMPASS




Max-PIanck Instltutrfur

Sonnensystemforschung

VUS A VUV- |
‘SPECTROMETER
FOR SOLAR-C

-

L. Terlaca U. Schuhle W. Curdt S K. Solankl
' Max Planck Institut fiir Sonnensysfemforschung

. - .
_ .




MPS
| Why look in the VUV?

]t contains lines and continuum emission formed at
temperatures from 0.01 to 1 MK.

*As such, 1t allows the sampling of the solar atmosphere
from the chromosphere up to the 1 MK corona.

*The good coverage of the chromosphere and Transition
Region (TR) is particularly suited for combined studies
with mstruments providing the photospheric and
chromospheric magnetic vector.

*Working at relatively long wavelengths allows motions of
less than 1 km/s to be measured with a relatively compact
instrument.



The spectrograph assembly

To the spedirograph

*High-efficiency, one-optical element design.

*Entrance slit assembly: 0.2”, 0.3", 0.6", 0.9", 3" wide slits
*Toroidal variable line space (TVLS) grating.

*Three 2kx2k detectors with 0.2" pixels matching the
narrower slit. APS sensors mated with opportunely coated
MCP-intensifiers.

*Spectral element of 3.3 pm at 155 nm.
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Solution 1: Uses the 50 cm

optical telescope ( M1, M2 and M4
Al/MgF,). M3 is of quartz coated
with 10 nm S1C. M4 1s used for

scanning.

~ The telescope: two possible solutions
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Solution 2: Independent 30 cm quartz
mirror coated with 10 nm SiC (or
B,C). Due to the lower number of
optical surfaces, it yields similar
count-rates as Solution 1.




MES)

Solution 1:

Pro:

*Minimal mass and volume.
*Strictly simultaneous and cospatial
VUV and visible observations.
Contra:

*The impact of M3 on
spectropolarimetric measurements
needs to be evaluated.

*Large FUV fluxes on M2, M3 and
M4 require stricter cleanliness to
minimise degradation.

*Only lines above 120 nm are
accessible. Hottest bright line is N V
123.88 nm (0.15 MK).

~ The telescope: two possible solutions

Solution 2:

Pro:

*Spectral range from 55 nm (45 nm
with B,C), including upper TR and
coronal lines (e.g., He I, O IV-V, Ne
VII-VIII, Mg IX-X, S1 XII).

*No interference with polarisation
measurements.

*Simpler overall design.

Contra:

*Extra mass and volume of the
independent VUV telescope.




Temperature coverage
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