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Table 1 Parameters of each active regions used in this article

NOAA Instrument Longitude(°) Latitude(®) Velocity/Magnetic frames Obs. time length(s)

11084 HMI 0 -19.15 2048/128 2048 x45
11092 HMI 0 12.5 2048/128 2048 x45
11093 HMI 0 10.5 2048,/128 2048 x45
11113 HMI 0 16.1 2048/128 2048 x45
9056 MDI 0.08 -13.09 1024/11 1024 x60
9057 MDI 4.72 13.88 1024/11 1024 x60
9129 MDI 0 -5.2 1024/11 1024 x60
4 #XR

4.1 XEBX 11092 §I5347

TE{EBIIX 11092 HIBSTEBEPY, A 2 048 RE SRR 128 iR TG, p M
AR AE L 2 th B T SR AE 1.5~5.4 mHz WHYRIE SARINMIAS, Wil At it X2
R EISR S T 5.4 mHz BREAS ST, PR EE S 128 [\ %R
TERT[E]_EAP WA, V-4 S8 B e i SRR A 1 /3 B e S 4 5 15 2 Y S R S B T
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Fig.1 Power maps (left) and line-of-sight magnetic field (right) of the four active regions from HMI. From
top to bottom are NOAA: 11084, 11092, 11093, 11113.
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Fig.2 Power maps (left) and line-of-sight magnetic field (right) of the three active regions from MDI.
From top to bottom are NOAA: 9056, 9057, 9129.
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Fig.3 The high-frequency power map (left) and the average total magnetic field (right) of NOAA 11092
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Bl 4 (a) H—Lfy p HRMAER SRS S HLRE;  (b) H—4b#y p SRR ER S SRR RX S
FARE; (o) THEX p HARBREEE; () MERHMAKIRE; (o) UG p BB BRI HIER;
(f) p A REE X HAER.

Fig.4 (a) Point-to-point comparison between the normalized p-mode power and the absolute value of the

line-of-sight magnetic field intensity; (b) Point-to-point comparison between the normalized p-mode power
and the total magnetic field intensity; (c¢) Histogram of p-mode power in the quiet region; (d) Fitted line

and error; (e) Logarithmic plot for the p-mode acoustic power of the fitted line; (f) Logarithmic plot for

the p-mode power and the total magnetic field intensity.
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BEXTSE R A, 7ESCH R R L& 3 HE Rk R e LR RFIAE—E MW
JEE NIRE. G HRATHTZE WA 4(d), IRZ VX BRERI T 2. A 4(e) ATLAE
WA kR p BRI RE AR RS DGR E AR Bar TAMC R, WADHTRT p #E
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Horrarii p RAGRIKRE R P SHEs M WthIrZ, /2 P M §iRHEE, alic
Hop flon. C 1 FRPIARBEXEEMSR, CF -1 RAWERRTZ2LEMENH
%, C 0 FmRMZRTARMEMMR. 4RRY p AR AER S S RELE 500
Gs PAF. 1000 Gs AT, 2000 Gs AT LM RE AR -77.68% . -78.76% .
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T EPAUR R S BN S)E, RBUE RS B AL SR B AR AR
BT (B 5). TERT AL T LA I B B = I RE Ay B 58 IR (B 5(a)).
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5 (a) H3X 11092 HFRKERS FH SR AR ER;  (b) SBIE ALk,
Fig.5 (a) Point-to-point comparison between the high-frequency accoustic power and the total magnetic
field intensity of NOAA 11092; (b) The corresponding fitted line.
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Fig.7 (a) The fitted lines of the HMI and MDI active regions; (b) Logarithmic plot for the p-mode

acoustic power of the fitted lines.
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Fig.8 (a) Point-to-point comparison between the HMI and MDI line-of-sight magnetic field intensity. The
abscissa and ordinate represent the HMI and MDI data, respectively. The solid line represents y=x;

(b) The fitted lines of the p-mode power observed from the two instruments.
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Relation of the Solar Surface Acoustic Power and
Magnetic Field Intensity

WEN Xiao'? LIU Yu!
(1 Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011)

(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABSTRACT A series of researches have shown that with the increase of the line-of-sight
(LOS) magnetic field intensity, the solar surface acoustic power decreases. We use the
observed HMI (Helioseismic and Magnetic Imager) LOS magnetic field intensity and the
method of the potential field extrapolation to calculate the total magnetic field intensity,
and relate it to the acoustic p-mode power. Using our fitting method, we could get the rela-
tionship between the surface acoustic p-mode power and the total magnetic field intensity.
It is found from our research that the acoustic p-mode power is strongly related to the total
magnetic field intensity. The results of different active regions have shown that the relation-
ship of the normalized p-mode power and the total magnetic field intensity is the same under
500 Gs, and is quite close within the range from 500 Gs to 1000 Gs. Also the logarithm of
the p-mode power and the total magnetic field intensity has a very strong linear correlation.
We compared the results between the HMI and MDI (Michelson Doppler Imager) instru-
ments. It is found that although the magnetic field measurement of MDI is much higher
than that of HMI, the comparison of the relationship between the normalized p-mode power
and magnetic field intensity shows a little difference between the HMI and MDI instruments.
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