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CLASP Series

Measure magnetic field in upper solar atmosphere with UV spectropolarimetry
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* CLASP (2015):/,Q UinLya (121.6 nm) ¢ scattering & Hanle effect

* CLASP2(2019):1,Q,U,Vin Mg Il h & k (280 nm) + scattering, Hanle & Zeeman
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CLASP2 Observation (Plage Target)
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Derivation of Chromospheric Magnetic Field:
WFA (weak-field approximation)

V(A) = —4.67 x 10~ pgpﬁ)\()B] (()I> B.: longitudinal (LOS) component
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Black circle: CLASP2 measurement & red/black/blue lines: WFA fit
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BL in photosphere from Hinode/SOT

CLASPZ2/SJ e SOT/SP scan with fast mode (0.32"/pix)
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e B =Bcos®

e Bisthe field strength and © the
inclination from Level-2 data (Milne-
Eddington inversion)

» Spatially smeared to match with the
CLASP2 spatial resolution
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longitudinal magnetic field strength [G]

-200

Spatial Variation of B.: Plage
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Magnetic fields expand
rapidly in the chromosphere
where CLASP2 observed



longitudinal magnetic field strength [G]

Heating of plage chromosphere: magnetic origin
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longitudinal magnetic field strength [G]
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Spatial Variation of B.: Enhanced Network

Mg Ih

d

| ™
e top chromosphere
¢ middle chromosphere

e lower chromosphere
photosphere

T

Distance from slit center [arcsec]

1.00

O
—_
-

0.01

Intensity

'|||||||||||||||||||||||.0,0

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
[nm]

No V/l at Mg Il h & k internal lobes

— B~ 0 at the top chromosphere

. Magnetic field does not reach the top chromosphere

and returns to the photosphere

. Magnetic fields suddenly becomes too weak at the

top chromosphere to be detected

. The direction becomes parallel to the LOS at the top

chromosphere.

A simple model of magnetic
canopy cannot be applied



Conclusions

e« CLASP2 combined with Hinode provided the longitudinal magnetic fields at
multiple heights from the photosphere to the top layers of the chromosphere

e This measurement shows how the magnetic field couples the different

atmospheric layers and reveals that the heating of the plage chromosphere is of
magnetic origin



