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Fig.1 LASCO C2 images of the helmet streamer (top panel), the streamer blowout CME (middle panel),
and the newly formed streamer (bottom panel). Left panel: Images processed by subtracting the
minimum background of the month. Right panel: Sharp images obtained by subtracting the spatially

smoothed version of each left-hand image. The “T” represents the observation time in the images.
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Fig.2 Left panel: The combination of LASCO C2 running-difference and EIT 195 A image of the
streamer current sheet (CS) on 2003 January 3. The green arrow indicates the CME, the white arrow
indicates the streamer blob, and the red arrow indicates the streamer CS. Right panel: Time-distance and

time-speed diagrams can be used to obtain the speed and acceleration of the blob.
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Fig.3 EUV spectral emission lines detected by UVCS on 2003 January 3
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the UVCS slit. Bottom panel: The intensity distribution of the Ly« line along the UVCS slit.

44-7



61 & X X %= K 4

LHEEMNT [Fexvin| IR UVCSHRAEMIA 15 L K, TEIZ I T Lyaih 2 i 5w & K,
P 2% 1 25 1 5 B O S LASCOXT N B 2 UVCSER I 21 1) 1 28 5 B 223816 min ) [8] 8] & ~F
SR, o, [Fe xv] il 2858 LR 2 7 UVCSTRIN Z ¥ 15 28 5 BBl (M PR B B Ly i 28
SRR T fE— RIA—m A FomEAE. BT E A R A1 Wi Ly ol B A BB
T TR IR, R ANER AN CME S & A AE ML TR T4, Bt DAFRAT 1A Be1S 2
HLL A BT 1 T H B Ly a5 5, R Bed A 5 — KA [F) & B 7 58 H & Ly odm 5o
5. M [Fe xvi] flLy o — 35 3k 28 55 5 B I P m] DUE H ) [Fe v B 26 78 HE L7 B A
AR T LR ) A B 3 5, 1 Ly ity 28 A0 T 8 B AR AL AN B ., 55— D5 T E B
PR S, G EE R I PR Ly o S A 55

R T — 0 e & R Ly ol [Fe xv] i 28 55 B 7E HIR v A7 B Ak 1 22 31, 2R T
CiaravellaS5 U 77 %, AR FH X s B of 200 Ly odilh 28 5 BE AT LA, B T
H% 1 =5 8 M Lyait 2858 5 ork.  KI5E B N [Fe xvin] i 28 58 5 iy UVCSHk 4% 73
A 1 il 2, B B v P 2% 4160 R 2R PA Y T323.8°-327. 1° 8] ) X 38 M 7E B4 F %
G I B R R AL AT R I [Fe xvin e 28 7 HEL IR F Ak 1 i B B I s T R
FE i B P58~ 7.0x10° photons-cm™2-s~ sy, £ 2 J& [l 50 FF {1265, EI5A
Pl R 0 e 40 A 1) — A i TR & ORI o 4 T R A RN I v W R B (R T A 2R
FoR) N HIR B DTk, 2005 B 5 B 226%, 12k T 45 A W A 55 v 1 i T e B (L U
KRN = H A TR, HFBER A S ERREN N TR EeT, ~ 6.5, H
TR A S H AN o 5 2 AR e 2R 3R, N IR 46 W 21 1 Ly o 28 56 58 (B A 26) 45
R FATIZ R H[Fe xvu] i £ 8 ST HE S H R 0 M iR VS Hllg T, ~ 6.47-6.61 (FL
TR B RL3.2.2.2°7 ) Sk W E IR A o AR TE, R B HI A TR I Ly ol 28 5 FE
29 B B 18%-32%.  Ciaravella®¥PUE B L TR Eg T, ~ 6.75/F T, i 514
B L A W Ly o 28 58 FBE 1) 5T ik N10%.  Lyodi 28 58 B 7E 3 Fr 9 356 2 B0 8 R 00 K
HRE N 3 A, Alg T, ~ 6.58F, H Il ) 58 B~ 6.05x10'° photons-cm™2-s~t.sr~!, H1
8] FP) 558 BE~ 4.97 x 10'° photons-cm™2-s~t.sr—t. [E, AT F A B Lya il 26 1 58
iEé[Fe X\’III]ijé[Zéj% 17.1-8.61%.
3.2.2.2  HLR A A - Ly oM [Fe xvuu] F%E 55 A1 IG5 #

[Fexvu] i 262 T HEEH 1 H HE T 58 & Fhk i, A5 EFh e FERRER
WORAS, TR TIRBUOR M R ST R ST 26, Rt [Fe xovin & 5 28 35 B2 i Tl i 5
I, FoR G2 N2,

Jeoll = %neniqun(Te) ; (1)
Hor, jeon RS Z (B A7 photons-cm™3-s~Lsr ™), bR L, n N FEUEE, nil
oo 5 FHCHIE, g (T) MR

1
2

E
Gcoll = 2.73 x 10_15T€_ (E12)_1f12§e7k1371T2e ; (2)

B, TN TR, By NHTERILRE, fio NERITLHR 798, g NIRRT, ks BUR
252 R (1) A PIn A n AR R EUOR &

n; ~ 0.83Aq R(T:)ne , (3)

44-8



61 & SETTRREE: BRIAUFRIAL T I DGR E SR T 4

Hrp Ag NI R FE, R(T,)NIGEREBEE R, HCEF L2 v a5, B8
fEn i MLASCO C2f F s EUE it HA R, EdRAXF M Ay R(TL) M geon (T2) 37T B R
A B A5 B TR 6 1 2 W B 1 B0 JE CHIANT DS AR G (v.9.0) 1 5 75 B (H Dere 2% (23]
FELQITHE T (N AN R AT ), 48 TR S 26 joon IR 477 1) (LOS) % B AR SR 4, BT 43
F|[Fe xviu] W 28 IR S 98 L. PRI, [Fe xvou] 128 1458 B2 A

Iobs = / Jeoll di. (4)
LOS
S 4x10" ]
= 7.5x10° < 3 ]
@ T 3 ]
A @ 3 ]
' 6.0x10° © 3x10"F 4
§ g i ]
Y . ]
§ asxi0? Y E E
o G 2x10"F 4
s S p : ]
S 3.0x10 S ]
= ° E ]
N L ' ' a 1x10"F 4
2 15x10°f : : ] > : ]
L L i @ £
< [ cs.pac a o 5] £
o[CsPA=323.8°-327.1° ) £ obs ) ) S
320 325 330 1214 1215 1216 1217
Polar Angle/® Wavelength/A

B 5 AE: [Fexviu] b UVCSHREENRE A, B BN AL B A Ly ol 22 00E ik B & i 2k, FI7 sk
R TR Ly ot 2058 B, EJ7 i8N H 1 SOtk Ly ol e 38 B

Fig.5 Left panel: Intensity distribution of the [Fe xvii] line along the UVCS slit. Right panel: Double

Gaussian function fitting curves of Ly« line at the position of the CS, the dotted line below is the Ly«

profile contributed by the CS, and the dotted line above is the Lya profile contributed by the coronal
background.
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Fig. 6 Ionized fraction (left panel) and collisional excitation rate (right panel) curves of Lya (solid line)

and [Fexvi] (dotted line) spectral lines
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function of electron temperature
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Fig.8 Left panel: Radiative emissivity of the Ly« line as a function of electron temperature when v; = 0;

Right panel: Radiative emissivity of the Ly« line as a function of plasma velocity when 1g T, = 6.5.
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Study of the Streamer Current Sheet with
White-light and UV Observations
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Asstract Current Sheets (CSs) are the main region where magnetic reconnections
can convert magnetic energy into plasma thermal and kinetic energies. We have studied
a CS in the streamer observed on 3 January 2003 by combining the White-Light (WL)
images observed by the Large Angle and Spectrometric Coronagraph (LASCO) and the
UV spectra detected by the Ultraviolet Coronagraph Spectrometer (UVCS). LASCO
C2 WL data showed that the velocity of a blob in the CS increased from 60 km-s—!
to 340 km-s~! with an acceleration of 60 m-s=2 in its field of view. Assuming the
light-of-sight (LOS) depth of 0.3-1.5 R, the average electron number density of the
CS was (1.52-7.60)x10” cm~3 at the height of the UVCS slit. We investigated the
intensity distributions of the [Fexvi] 974 A and Ly« lines along the UVCS slit. It is
shown that the intensity of [Fe xvii] line in the CS was significantly higher than those
of the surroundings, and the deduced electron temperature range of the CS was (2.94—
4.04)x10°% K during the studied period. However, the intensity of the Ly« line in the
CS did not change much when compared with those of the surroundings, and within
the CS the intensity on both sides were slightly higher than that in the center. It is
possible that the plasma moved faster in the center, and resulted in stronger Doppler
dimming effect. Using the observed intensity ratio of Ly« and [Fexvm] lines observed
by UVCS and the calculated electron temperature as constraints, we found that the
theoretically calculated emissivity ratio of Lya and [Fexvm| lines was close to their
observed intensity ratio when the plasma velocity range was 237-254 km-s~! at the
position of the CS. The collisional component of the Ly« line was about 42%—57% of
the radiative component in the CS within the speed range above. The streamer CS
we studied had a higher plasma temperature and a faster blob speed than the typical
values in normal situations. The possible reason is that the two CMEs at the southern
side enhanced the magnetic reconnection process in the CS, and more magnetic energy
was released to heat and accelerate plasma. Our results on the CS can be regarded

as pre-studies of the data analyses for the future mission of the Advanced Space-based
Solar Observatory (ASO-S).

Key words Sun: coronal mass ejections (CMEs), Sun: current sheet, Sun: UV radia-
tion
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