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Fig.1 (a) SDO/AIA 171 A image, which shows the shape and direction of a jet; (b) SDO/AIA 4500 A
image. P1, and P2 indicate two pores; (c) SDO/HMI line-of-sight magnetogram. Black box indicates

emerging flux area. A, and B indicate two emerging magnetic polarities.
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Fig.2 (a) SDO/HMI line-of-sight magnetogram. The dashed black box is emerging flux area. The
arrows’ length (direction) indicate the magnitude of transverse speed (direction) ; (b) The time sequences
of magnetic flux of dashed box in panel (a). Solid line indicates the negative magnetic flux, dotted line
indicates positive magnetic flux, dashed line indicates the absolute value of total magnetic flux, and the
time intervals between vertical solid lines and vertical dashed lines indicate the jet’s duration,
respectively. The numbers 3, 8, 9, and 12 indicate the third, eighth, ninth, and twelfth jets, the Roman
numeral I indicates the first and second jets, the Roman numeral II indicates the forth, fifth, sixth, and

seventh jets, the Roman numeral III indicates the tenth and eleventh jets, respectively.
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Fig.3 (a) The SDO/AIA 171 A image shows the third jet at 00:48 UT. The dashed line Q indicates the
slit position along which the jet ejects; (b) Time sequence of the jet along the slit Q. The dashed line
gives the fitting to the observation according to Eq. (1).
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Fig.4 Time sequence of the forth jet observed by SDO/AIA 171 A image
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Fig.5 (a) The SDO/AIA 171 A image shows the forth jet at 02:52 UT. The dashed line Q indicates the

slit position along which the jet ejects. The solid line Q1 indicates the position perpendicular to Q; (b)

Time sequence of the jet along the slit Q. The dashed line gives the fitting to the observation according
to Eq. (2) ; (c¢) Time sequence of the jet along solid line Q1.
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Fig.6 Time sequence of the fifth jet observed by SDO/AIA 171 A. The angles between the lines in panels
(a)-(e) represent the movement of the bright point on the base arcade. The number of lines in panels
(f)-(p) represent the number of threads in panels (f)-(p). The regions in the black boxes in panels (k), (1),
and (o) will be enlarged for more details (see panels 7(a), 7(b), and 7(c), respectively).
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Fig.7 Panels (a), (b), and (c) show the enlarged regions surrounded by black boxes in panels 6(k), 6(1),
and 6(0), respectively.
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Fig.8 (a) The SDO/AIA 171 A image shows the fifth jet at 03:07 UT. The dashed line Q indicates the
direction of the jet. The solid line Q1 indicates the position perpendicular to Q; (b) Time sequence of the
jet along the dashed line Q; (¢) Time sequence of the jet along the solid line Q1.
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Fig.9 Time sequence of the 12th jet observed by SDO/AIA 171 A
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Fig.10 (a), (c), and (e) The SDO/AIA 171 A images show the evolution of the twelfth jet at different
times; (b), (d), and (f) Time sequence of the jet along dashed lines in panels (a), (c), and (e), respectively
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Table 1 The parameters of twelve EUV jets

Start time Duration Projection height ~Width Projection speed Rotation angle

o (UT) /min /km /km /(km/s) Jm
1 23:44 13 110282 7195 174 1.5
2 23:56 14 126829 11489 150 1.0
3 00:43 11 92472 4994 141 0

4 02:41 16 168921 6985 157 3.5
5 03:01 13 110958 7920 203 2.5
6 03:17 26 96036 11141 163 1.0
7 03:19 8 76010 13615 134 1.5
8 03:58 10 132644 4531 241 1.0
9 05:21 9 108955 11225 236 1.0
10 06:30 9 109980 7783 130 0.5
11 06:42 6 110217 11264 289 1.5
12 07:16 14 122062 18246 241 1.0
Avg 12 113780 9699 188 15

4.1 F 1 RBER

FEIZX G A AR B WEA B R b, DRI IR _LIF A 0. B 11(a) 45
HTES 1 RIEHALAE 23:50 UT I 171 A EME, B 11(b)-(d) Bon 75 1 IXWEAHTE 1 h
W R A, & 11 (a) F1 11(b) HH ¥ R 7R T R A AR I S 0 0 . %k
B 11(b). 11(c) A1 11(d) WTLAF Y, FEREHE BT 5 W W IR R AR A A A 0 ©
D PRSI KPR B, 5] IR R HE IR 22 AT IEREAR FFD SRR AR ELOHE. 43 0 v 50X
P D3 (LI 11(c) A 11(d) AR RERE) o fR A ] BN 220 F) il B B T P A8 4k, AT
1FENE 11(e). el Rk 2k 2 R ) B IR) B AR SR 17 W A 26 R T I) R 208 i Rk oy
JRE A PR 11 () A 1L(d) Ao S ARE e e A7 fa e e R I 3 e B I R s AL, T RUE
R I o A A DX R T A7 B e A B, SRS DI R AR TR
. JIAN, XA DRI ) I SR8 e LR, Ul B L IR T SRR R BOR A T S R
SR TR I A ) A DX S5k S7 R 0 R L 0 0 I T PR A, AR O B I
AT T, YOHHRIX I L S e AR I ikt &0 2, H Ak BT



592 KR X ¥ #H 56 &

=

=

e |

9 4 1
~

~ 3 1
X

2 1
: '
:g 2B~ — ~ ™ 7 — : ]
c — = E
o e ~ - -
o

= L 1

Ob =z = = - =y = 5 - - - - r -k - -~
0 20 40 60

Time / min (starting from 22:58 UT)
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Fig.11 (a) The SDO/AIA 171 A image shows the first jet at 23:50 UT. White circle indicates the
position of base arcade; (b) - (d) time sequence of SDO/HMI line-of-sight magnetogram. White circle is
the same with panel (a)’s. The left black box is the area where E and F magnetic polarities change. The
right black box is the area where C and D magnetic polarities change; (e) Time sequence of magnetic flux
of two box areas. Dashed and dot-dashed lines respectively indicate negative and positive magnetic flux
of left box area, solid and dotted lines respectively indicate negative and positive magnetic flux of right

box area. The time interval between vertical solid line and vertical dashed line indicates the jet duration.
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Fig.12 (a) The SDO/AIA 171 A image shows the second jet at 23:59 UT. White circle indicates the
position of base arcade; (b) - (d) time sequence of SDO/HMI line-of-sight magnetogram. White circle is
the same with panel (a)’s. Black box is the area where C and D magnetic polarities change; (e) Time

sequence of magnetic flux of black box area. The lines’ meaning is the same with panel 2(b)’s.
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Fig. 13 (a) The SDO/AIA 171A image shows the eighth jet at 03:59 UT. White circle indicates the
position of base arcade; (b) - (d) time sequence of SDO/HMI line-of-sight magnetogram. White circle is
the same with panel (a)’s. Black box is the area where H, I, J, and K magnetic polarities change; (e)

Time sequence of magnetic flux of black box area. The lines’ meaning is the same with panel 2(b)’s.
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Recurrent Jets Occurred in Nearby Active Region
NOAA 11931

HU Yu-kun®? XU Zhi! XUE Zhi-ke! YAN Xiao-li'! SHEN Yuan-deng'
WU Ning® LIN Jun'

(1 Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 School of Tourism and Geographical Sciences, Yunnan Normal University, Kunming 650031)

AsstracTt According to SDO/ATA (Solar Dynamics Observatory/Atmospheric Imag-
ing Assembly) 171 A observation, a series of homologous jets are found in the southwest
area of active region NOAA 11931 from 2013 December 25 to 26, from which 12 typi-
cal jets are selected to analyze and study. During the eruption process, the magnetic
field structure of most jets have obvious untwisting movement, though a few of them
don’t. The movement of some jets can be divided into two phases: slow no untwisting
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movement, and rapid twisting movement. Before some jets start, a bright point grows
along the base arcade, from the distant end of jet to the close end, and two kinds of
magnetic field structures untwist near the base simultaneously during the ejection pro-
cess. During the process of the last jet, two magnetic arcades appear to the southeast
of the base arcade, and a magnetic loop emerges to the northwest of the base arcade.
Compared with the SDO/HMI (Helioseismic and Magnetic Imager) line-of-sight magne-
togram, about 4 h before the first jet appears, a magnetic bipolar emerges from the jet
ejection region, and the bipolar continuously emerges during the recurrent jets. Even
though the magnetic field emerges on the whole, for every single jet, the change pattern
is different from one another: for some jets, there is not only magnetic emerging, but
also magnetic cancellation occurs near the base arcade; however, for some jets, there is
only obvious emerging or cancellation.

Key words sun: atmosphere, sun: activity, sun: magnetic topology



