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CLASP/CLASP?2 Scientific Objectives
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FiG. 1.—The average quiet-Sun temperature distribution derived from the EUV continuum, the Le line, and other ohservations. The

approximate depths where the various continua and lines originate are indicated.

Vemazza 1.E., Avrett EH., and Loeser R. The Solar Chromosphere. III. Models of the EUV Brightness
Components of the Quiet Sun. The Astrophysical Journal Supplement Series, 45:635-725, 1981 April.
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CLASP/CLASP?2 Scientific Objectives

Understanding scattering experiments Physical mechanisms affecting
in the absence and in the presence of lari . . i .
a magnetic field = the Hanle effect po arization in SpECtra Ines.
,I" B=0 gauss 1) The Zeeman effect
/ 2) The scattering of anisotropic radiation
> <«
B B

3) The Hanle effect

4) Magneto-Optical (MO) effects in the wings

Critical Hanle field?

_ 8.79 x 10° gL B(gauss) ~ 1/Lifetime Of Strong resonance Iines
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CLASP/CLASP2 Functional Principles

e “Cold mirror” coating selects the range of wavelengths to be fed into the spectrograph.
e Arotating waveplate varies the polarization angle of light seen by the spectro-polarimeter (SP).

e Polarization analyzers in front of the SP cameras determine the intensity of light that falls upon
the detectors.

e Slitjaw imager (SJ) provides context imaging and pointing feedback.

Spherical
Telescope Slitaw Off-axis parabolic Constant-Line-Space Spectrograph
Sf.r'tjaw Camera camera mirror Grating Camera

Secondary Mirror Primary Mirror

Yoshida et al. (2018, SPIE)
Song et al. (2018, SPIE)

Tsuzuki et al., in prep.

Optics ..

{ Attenuation /
. : filter
SS——— '

1 D <A ; -:'I._.\.: Light trap for Oth order
- diffracted beam
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CLASP-1 Findings

CLASP Science Highlights (Polarimetry)
First Detection of Scattering Pol. in VUV Kanos (2017)

Clear center-to-limb variation up to 6% in Q/I
Fluctuating at a few% at ~10” both in Q/I and U/I
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CLASP-1 Findings

CLASP Science Highlights (Polarimetry)
First Detection of Scattering Pol. in VUV Kanos (2017)

HI Lya core No clear center-to-limb variation (CLV) in Q/I
(e jad=lglp[eFelo] BRCE S E|[S)N Fluctuating at a few of 0.1% both in Q/I and U/I
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CLASP-1 Findings

Explanation of an interesting surprise revealed by CLASP

CLASP revealed an interesting surprise: there is no CLV at the center of Q/I

EXPLANATION: the TR surface is extremely corrugated ?.
The amplitude of the Q/I and U/I fluctuations (see figure) is sensitive to B in the TR ! Q
For a model with very corrugated TR: *_5‘
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CLASP?2 Vital Statistics

“JUST OFF THE PAD”

DATE LAUNCHED April 11, 2019

TIME: 10:51:00 MT

TYPE OF ROCKET: Black Brant IX Mk 4

FLIGHT NO: 36.332

LAUNCH SITE: White Sands Missile Range, NM

ALTITUDE PREDICTED: 269.0 km

ACTUAL ALTITUDE: 274.1 km

PAYLOAD WEIGHT: 1244 Ibs (564 kg)

ACS SYSTEM: SPARCS

RECOVERY SYSTEM: 1250# NFORSe

EXPERIMENT: Good target, good data, good science.
REMARKS: All payload systems appeared to function nominally
MISSION MANAGER: Rick Weaver/NSROC/Northrop Grumman
SRPO MANAGER: Nathan Empson
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CLASP2 Launch!

12/12/2019 2019 AGU Fall Meeting

Mo,
§.

CLASP2: Exploring the
magnetic chromo; sphere







e Disk center for
calibration (13s)

e Active region plage
(157s)

e Quiet Sun near the
limb (142s)

12/12/2019
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CLASP?2 Targets
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CLASP2 Co-observations

Plage target was
simultaneously observed by
IRIS, Hinode, and IBIS at
NSO/Sac Peak. The result is a
combination of imaging,
spectroscopy, and polarimetry
in NIR, visible, UV, EUV, and
soft X-rays.

Green: CLASP2 slit
Red: IRIS raster area &
slit-jaw FOV

Blue: XRT FOV

Limb target observed
before/after by Hinode/EIS
and IRIS.
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e Both the slitjaw (SJ) and spectro-polarimeter
(SP) systems performed nominally.

* Acquired more than 500 SJ images in Ly-alpha,
more than 3000 spectra near 280 nm.

e Both SP channels reduceable to |, Q, U, V
profiles: >40 sets of Stokes in each channel at
plage, and in QS near limb.

e Calibrations are in progress.

2019-04-11T16:57:535.418

— TGRS 425
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CLASP2 Preliminary Results: Quiet Sun

SP1 & SP2 coaligned and co-added, then temporally averaged
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Model prediction (Belluzzi & Trujillo Bueno 2012, ApJL, vol. 750, L11), for quiet
Sun, B=0, close to solar limb (1 = cos 8 = 0.1). Positive Stokes Q is parallel to
the nearest limb. Strong scattering polarization in k line, zero polarization in

center of h line.
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CLASP2 Preliminary Results: Plage

SO HMI Magnetogram 11—-Apr—2019 18:34:

SP1 & SP2 coaligned and co-added, then temporally averaged

B i S oo b i e T TPV RE L

........................................................

12/12/2019 2019 AGU Fall Meeting 17

CLASP2: Exploring the
magnetic ehromosphere



CLASP2 Preliminary Results: Plage

SDO HMI Magnetogram 11—-Apr—2019 18:34:

Strong Stokes V/I in plage, presumed due to Zeeman effect. First
observation in chromospheric UV. And so many lines!

10/15/2019 Space Science Seminar 18




CLASP2 Preliminary Results: Plage

SDO HMI Magnetogram 11—-Apr—2019 18:34:

} Fe and Ni

Strong Stokes V/I in plage, presumed due to Zeeman effect. First
observation in chromospheric UV. And so many lines!

10/15/2019 Space Science Seminar 19




Time averaged Intensity map
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We succeeded to obtain both Stokes-Q/I and U/I broad-band images. g kS]
A preliminary analysis suggests the followings: = =
* In quiet regions, the total linear polarization can be up to a few %. ¥ Q9

* Anti-correlation between the intensity and the total linear polarization.
* Almost no polarization in the active region.
€ These CLASP2/S] results are consistent with those obtained with CLASP/S!.
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Moving ahead

 Some remaining calibrations, we’re in good shape.
e Data will be published on VSO. Anticipate releasing:
e Demodulated Stokes |, Q, U, V
e Full-cadence intensity spectra
 |Instructions/procedures for aligning with co-observations
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