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How to select a  quiet region ? 

(i) A quiet region at the sameheliographic longitude and latitude within the same

Carringtonrotationperiod (commonlyusedin literature)

(ii) A commonquietregionfor all theevents(neglectstemporalvariation)

(iii) An ensembleaverageof quietregions(fixed at diskcenterin thisanalysis)

Aim: Illustrate the variationsin propertiesof oscillation modesbetweenquiet regions

andanalyzetheeffectof differentquietregionson themodepropertiesof theactiveregion

Technique: Standardring-diagramtechniqueinvolving Dopplergramsof about15ęx

15ęin heliographiclongitudeandlatitude. Eachregionis trackedfor 1664minutes. The

oscillationmodeparametersareobtainedby fitting a symmetricLorentzianmodel to the

powerspectrum.

Data: GONG+DopplergramsandMDI magnetogramsfor theperiodSeptember2001to

December2003. MDI magnetogramsareusedto calculateMagneticActivity Index(MAI )

which is a measureof the strengthof the strong field componentof the associated

magneticfield. Wehaveidentified43activeregionsfor thisstudy.

(a) Relative frequency differences, (b) ratio of amplitude, and (c) ratio of line widths between

AR NOAA 10244 and the quiet regions Q1 and Q2. The MAI of AR is 16.22G. While the

differences in frequency are similar, there are significant differences between the mode

amplitudes and line widths.

(a) Relative frequency differ-

ences, (b) ratio of amplitude,

and (c) ratio of line width

between the quiet region

located at disk center

corresponding to CR 1979

(DCQ) and the average of 22

quiet region, Q. The error bars

show one standard deviation

from mean Q values.

Changes in (a) mode frequency (ɜ) , (b) amplitude (A) , and (c) line width (ũ) of oscillation

modes between two quiet regions Q1 and Q2 within CR 1998. Both the regions are located at

S22E25 corresponding to AR NOAA 10244 on 2003 January 07 and have MAI value of 2.06

G and 2.08 G, respectively. The variations between the two regions are larger than expected.

(a) Ratio of amplitude and (b) ratio of line width between the AR

NOAA 10224 and two different quiet regions; quiet region, Q

(open symbols) and average of Q1 and Q2 at the same

heliographic latitude as the active region (filled symbols).

Frequency averaged line widths as a function of the MAI of active

regions. The f-modes have been averaged over modes in the

frequency range of 2500-2750 ɛHz, p1 and p2 over modes in the

range of 3000-3500 ɛHz and p3 over modes in the range of 3250-

3750 ɛHz. The left panel denotes the ratio w.r.t. the disk center

quiet region (QDC) of 2002 May 19 while the right panel shows

the ratio w.r.t. the ensemble average, Q. The active regions are

restricted to 30ę from the central meridian to minimize the fore-

shortening effect. The changes in line widths are distinctly visible

between the two panels.

Variation of oscillation mode parameters between two quiet regions

Variation of mode parameters between AR NOAA 10244 and

quiet regions, Q1 and Q2 
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Summary:

We have investigatedthe intrinsic fluctuations associatedwith mode parametersin quiet

regionsandtheir effecton theactiveregions

We find a largevariation in modeamplitudeand line width while the differencesin mode

frequenciesarewithin theestimatederrors

Weconcludethatthechoiceof asinglequietregioncanmisledtheresultandinterpretation.
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Variations among  22 quiet regions (CR1979-2010)

Comparison of  A and �+between NOAO 10224  and 

average quiet regions 

Comparison of  binned line widths of 43 ARs between  

two different quiet regions


