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1. Introduction Magneti Cprona o 2
= e field line l E 3
] _ _ Spicule % ;;
In the Solar chromosphere, “Spicules” (jet-like structures) : o
are observed everywhere. - I_
**We do not know how spicules are formed and how % 20 10 0 10  20:005 000 005E°
they affect the corona. ** - X [arcsec] Wavelength [nm] 5 ™ £
Background spicules height mlz 5
Chromosphere Slit edge 9 U 1l o
Magnetic field measurement is critical for understanding the Photosphere Summing area 4—>Q / |~
formation mechanism of spicule and its influence on the corona. Core: * U o|f
Final Goal: Derive spicule magnetic field Convection Wavelength: 7 pix range (Lya center £0.14 A) 5 o §
Wing: T os| £
There are few studies deriving spicule magnetic field. Spicule’s schematic view Wavelength: 10 pix range (Lya red & blue wing) | k|
All of these measurements performed by ground-based telescope. I N I O
Trujillo Bueno et al. 2005 (He | 1083.0 nm): Spicule magnetic field is ~10G. Core o | Wi
L épez Ariste and Casini 2005 (He | D3 587.6 nm): Spicules are aligned with the Both Q/I & U/l are high in upper spicule part. Ing
magnetic field line. (Higher than the background spicule height.) Upper part: -
Orozco Suarez et al. 2015 (He | 1083.0 nm): Magnetic field strength decrease with Upper part: Q/I is positive.
spicule height from 80 G to 30 G Q/l'is positive. N | U/l'is negative. -
Spicule magnetic field is not studied well U/l changes in time from positive to negative. In the lower part, CLV of Q/I still exists.
Magnetic field line _ . . U t of th icul
- TN C| ASP/SJ 277.2 [sec] pper part or the Spicuie
- | % o => The polarization degree is large.
§ ) = { """ ey Due to the low denseness of the
f E : : structures, the spicule’s plasmas mainly
‘ =2 - 9 T illuminated from vertical direction.
.. N g E
Slifenimage L - —Lower part of the spicule
N i ) 2 => The polarization degree is small.
I_I = el Due to the high denseness of the
_ _ g -20 -10 0 10 26-0.05 0.00 0.05 |structures, the spicule’s plasmas
o I e e wperoien £ Holght (M A |aresec) Wavelength fnm] illuminated from vertical and horizontal
Lopez Ariste and Casini 2005 Orozco Sudarez et al. 2015 Background spicules height directions.
_ Slllt eldlgle llllllllllllll N Error bar: photon noise & CCD readout noise
+ TJo measure magnetic field of spicule, we use “Lya line (1 21.56 nm)” 1'55 8ore Iupper partt Q/l 5 8ore Iupper partt U/l
polarization observed by “CLASP.” tof | Ore ower Pl | - ore OWEr Pt 5
oA S il S h, ok |
+ Lya line is an optically thick and it is sensitive to high temperature. Y | it P, A | f 2 "'A W T ‘
Lya line is well suited to investigate how spicules affect corona. G ; | > . " (¥
. . . -0.5F | 05E |
+ Hanle effective field strength of Lya line: B4 ~10-100G : | :
It is comparable with spicule’s typical field strength about 10-80G; Trujillo Bueno 1.0F 1.0 T
et al. 2005; Orozco Suarez et al. 2015. PR core Wi —— ASEd . bl “t
" PRD with & = AL -C'1 0 50 100 150 200 250 0 50 100 150 200 250
. _ _ [ J—state interf. (RIS - FAI—F | Time [sec] (Start from 17:03:41.18) Time [sec] (Start from 17:03:41.18)
+ Strategy to derive magnetic field [ n=03 5 ~== RAL=P'] 15n SSeTAAE AT I o E
1. Investigate polarization in Lya spicule < { ] onl o Q/ || el :
(temporal & spatial variation). < ) 5 : “" i ‘E : l
2. Compare polarization degree of Lya core 3 o5l e i LT M““" ""llm | ° MWW ”;
( & Hanle effect) with S Il | S o il A il
= 0.0 1 e M A il
Lya wing ( ) 6 5 i Upper part of the spicule ‘M 1 | “
3. Constrain magnetic field parameters using h os5m Q/l (core) ~ Q/I (wing) ~ +0.5% Hi d" LR i
Hanle diagram. -8 L 1ol U/l (core): +0.5 - -0.5%, U/l (wing): 0.0 — -0.5%
121 1 121 1217 R . .
Be”uzZ; ot al 12(2) 1‘2 X Af ° : 4sfll  ->Indication of the Hanle effect??. .~}
2 O b - I It FAL-C: qUiet’ FAL-F: network, FAL-P: plage >0 Time [s1e(2:(]) (Start fr:J?r(l)17:03:4?(.)10 8) 250 ° >0 Time [s1e(<):(]) (Start ferSrr(l)17:03:4?91o 8) 250
+ CLASP O EBZOG eB — 500 25OI 15 :
Rocket experiment (launched in Sep. 2015.) - 5. 10G  |J%/J%=0.020 | |
Only 5 mins. observation time Hr / ] o5 G ~200¢ 1.07 I
High cadence observation! i ! Lig 1Y : § 150 :
(SP: 0.3 sec, SJ: 0.6 sec) = 05f \ 1 / 4 50 G+ g — 0.5 *H}%’f
+ CLASP/SP succeeded in observing N 3 4/ 100G = 100} © | .
o s \Z77 S "o o4 150G ¥ R,
Lya spectra along a spicule. = g s 00 K= 0°330°30 7 2407 50 0-0: : |
: 60° . __180° - | ! -
_ SP (Spectro- _osl.. .., .90%20450° | 0 050y e '
CLASP/SJ (Slit-Jaw) Polarimeter) ~1.0 -05 0.0 0.5 1.0 -10 -05 00 05 1.0
115-09-03T17:08:19 58 CLASP/SP g U/ %]
: L 277.2 [sec] When 6s = 50° (or 130°) and J20/J% =0.020, B ~ 50G. E
- Spicule i Changes of U/l (+0.5% to -0.5%) B
7 can be explained by xs (azimuth) changes.
S, ) — Magnitude and Inclination are consistent with previous studies. OB
> N — 10-80 G and 30-50° (or 130-150°)
[ ition ) .
IS ! pagiio . Trujillo Bueno et al. 2005; Orozco Sudrez et al. 2015 .. \ >Y
| X o
-150 -100 -50 0 50 100 150 -0.1 0.0 0.1 As a final conclusion, we will assume non-axisymmetric b
) ; ) U/IX[arcIs-ec] - . Wavelength [nm] radiation field.
. | y:a :Q : ya . : va Intensity Spicule Summary u=0
= ] Q U + CLASP succeeded in observing Lya linear polarization of spicules for
N . s n gt the first time.
_ o 20 i U + We have found following things.
v E . . . .
= 2 15 Q/I of the off-limb spicule is positive.
SR Scattering polarization Scattering polarization
— % 10- ] . . . .
o g : Q>0 Polarization degree is different between the upper part and lower part of
05 T s Observed Atom U=0 the Spl(?u'e_' o _
=] Polarized N = > Polarization degree is higher in the upper part than the lower part.
0 tomponent \_: / ~ Due to the denseness of the structures depend on the spicule height, the
_10 —wv;o%jfagtho.[z]w —1 'Uv;o%jfﬁgtho‘[i]q'o —1.01’;0%3;36;"10.[1]1.0 : spicule’s plasmas in the upper part of the spicule mainly illuminated from vertical
o : direction.
Tempora!ly averaged (277sec) spicule. U/l is different between Lya core and wing,.
Lya core: 4'®" - U/I (wing) is mainly negative. U/I (core) changed from positive to negative.
Q/I: +0.5%, U/I: 0.0% 5 ' o Rodiat =1 layer - Indication of the Hanle effect??
. . . . . N-poiarize adiation o o) o) o) -
-> Scattenng po|ar|zat|on IS dominant. ‘:rom solar disk - B~ 50G, 08 ~ 50° (or 130°), J20/J% ~ 0.020, xg ~ 0°-180° (Assumption of

axisymmetric radiation field)

Hinode13 meeting @Tokyo, Japan, 2019/09/02-06


mailto:masaki.yoshida@nao.ac.jp?subject=

