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Abstract
regions, all SOHO Michelson Doppler Interferometer (MDI) magnetograms from 1996 to 2011 have been

In order to resolve the quantitative technique of photospheric magnetic field in solar active

used, and all solar active regions located within 45° solar surface angle have been segmented. The
projection distortion of magnetogram area have been studied, then the consine factors for area correction
have been established, and solar active regions area have been corrected. Based on the photospheric
parameters quantified by Ref. [18-20], the index system has been built and improved, and it has been
used to quantity characterization of magnetic field. The quantitative result has been analyzed by the
Principal Component Analysis (PCA), and magnetic field of active region10486 erupted X17.2 flare has
been analyzed. The results show that R, Lps, Ls and ¢pgy can explain the change of magnetic field
structure in active region, and ¢uns, @ , Piot, ANA Gpean can explain the change of magnetic flux in active
region. ¢pgr, is the new characteristic parameters in this paper. The above parameters can monitor the
changes of magnetic field structure and magnetic flux in the active region effectively before and after the
flare eruption; the quantitative results could be used as the input of flare, proton event monitoring and

flare prediction model, and provided technical support for the monitoring and early warning of solar flare
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activity.
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Fig. 1  Schematic diagram of solar spherical area
correction. (a) Shows that the magnetic image is
1024 pixelx1024 pixel (red line), the diameter of the
solar disk is 994 pixel (yellow line), the radius of the
solar disk is 497 pixel (green line), and the purple point
is the center of the Sun. (b) Ry, denotes the solar
radius, z represents the edge length of a pixel, [;
represents the arc length corresponding to the pixel
edge length z in the plane view, 6; represents the
heliocentric angle corresponding to the arc length [, a;

and ¢; represent the variables in the calculation process
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2
Magnetic field (a)(b), sunspot (c) and X-ray flux (d) of active region 10486

Fig. 2
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Table 2 Results of principal component analysis of quantitative results of magnetic field characteristics
PR SRBUF-Jy FE A
FHIFEB R
Gt Ji% /(%) FH /(%) &t T /(%) FH /(%)

W PR ARG A R 8.049 38.327 38.327 8.049 38.327 38.327
388 A T (B R s 3.404 16.208 54.535 3.404 16.208 54.535
WePERLR A FE Lpg 1.782 8.488 63.023 1.782 8.488 63.023
Wi fuE T B e 1.360 6.479 69.501 1.360 6.479 69.501
RESHE BN b 1.113 5.302 74.803 1.113 5.302 74.803
Wit/ ME b in 0.985 4.693 79.496 0.985 4.693 79.496
SRR IR K L, 0.889 4.234 83.729 0.889 4.234 83.729
SRR M IR A B Z M ppgy, 0.800 3.812 87.541 0.800 3.812 87.541
B ASHEZ TP b mean 0.562 2.678 90.219 0.562 2.678 90.219
WP FR L R R BES B E V o 0.501 2.387 92.606 - - -
R E5 2N (38 /55 ) 0.454 2.164 94.770 — — —
PEIER Wi, (W) 0.370 1.763 96.533 — — -
Tl g 2R de /dt 0.271 1.289 97.822 - - -
SRR M R LR A W, 0.180 0.857 98.679 - - -
WA TR b, 0.135 0.641 99.320 - - -
WESAWESN (AR / 224 0.088 0.421 99.741 - — —
W1 B¢, 0.034 0.163 99.903 — — —
BESRR A frmax 0.020 0.096 100.000 — - -
filh g AR (B8 / R R 0.000 0.000 100.000 — — —
Btk o3 B WESA I E Y ¢ acan 0.000 0.000 100.000 - - -
TR Ay 0.000 0.000 100.000 - - —
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&3 2003 £ 10 A 28 HIEFNX 10486 HIAIFIES HENULER
Table 3 Quantitative results of characteristic parameters of magnetic field in
10486 active area on 28 October 2003
FHIES 4L 08:00 UT  09:36 UT  11:12 UT  12:48 UT  14:24 UT  08:00—11:12 UT (34 J=)
TEIX T A, / pixel 1576.05  1588.32  1596.42  1597.98  1621.87 1.29%
WA frae / (x10°)T 314.97 368.60 468.80 542.06 385.04 48.84%
Wi Ml e / (x10°)T -247.11  -206.13  -301.62  -491.54  -545.70 22.06%
BRI N por / (x10 )T 4283.35 7262.43 828417  6309.44  4197.62 93.40%
RIS brpean / (10 )T 5.58 7.25 11.63 6.94 9.54 108.42%
HHIEE R SRS, / (x101)T 6542.03 9385.23  13428.10  8700.38 9836.09 105.26%
WGBS / (x10")T ~2258.68  2122.80  5143.94  -2390.94  5638.47 127.74%
WA B R ps / (x10HT 8800.72  11508.03  18572.04  11091.32  15474.56 111.03%
T3 AN A28 i, 0.49 0.63 0.45 0.57 0.27 ~8.16%. ~164.69%
s BN R de /dt 14.66 ~25.52 16.51 1.32 -25.11 09:36—11:12 UT
SRR REA M S PRZ A B L, / pixel 0.00 0.00 7.00 0.00 0.00 =
Wt Bk KB Lpg / pixel 6.00 12.00 52.00 14.00 15.00 766.67%
BB REIEY ¢y / (x10 )T 0.00 0.00 319.35 0.00 0.00 -
etk SRR A RSB E Y mean / (x10 )T 0.00 0.00 28.85 0.00 0.00 -
SRR IR BB BEAE W,/ pixel 0.00 0.00 319.35 0.00 0.00 —
EIER) Wi, WS,/ pixel 0.00 0.00 663.44 0.00 0.00 —
WA REAERAEZ AR / (x10 )T 1317.16  3163.26  13262.56  3569.14  4297.99 906.91%
SRBRRERL M  RRLRELaXT /) (x10 )T 0.00 0.00 855.14 0.00 0.00 —
{HZ Allgpsr, / (x107)T
WA (Bl / 2248 2% 2 2 g2 £ —
TSRS (5 /55) 55 EE) EE) 55 55 —
i RAR S (B / TR Hm TR Hm | TR —

W RUK OISR B K TS BB AR R IE S L

SR AR R B AR 2 I3 B RN 37 25 R AR A i I A
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