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Y-P2P EFFECT ACCORDING TO SDO DATA AND AN-
TI-CORRELATION OF OSCILLATIONS OF SUNSPOTS MAGNETIC
FIELD AND UMBRA AREA
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A special class of artifacts that appears in the useful signal when the source moves on a
discrete receiver matrix is considered. The formation of the parasitic component is associated
with the displacement of the extreme value of the distributed field of a physical quantity from
pixel to pixel (p2p effect). It is shown that the necessary condition for step-wise discretization
At <T (p2p), under which a p2p-artifact is formed, is not sufficient. For small field gradients
(in particular, when the spatial resolution is good), the parasitic signal in the time series of
the variable under study is either weakened or not formed at all. This assumption has been
qualitatively verified by a comparative analysis of data on sunspots performed for SOHO/mdi
and SDO/hmi data. Also, based on the SDO/hmi data, the Y-p2p effect associated with the
displacement of the sunspot along the meridian and having an influence on the process of iso-
lating long-period oscillations of sunspots is considered in detail.

It was found that there is an inverse relationship between changes in the area of the
spots umbra and variations in the magnetic field strength. This property of long-period oscil-
lations of sunspots as a untegral magnetic structure indicates the preservation of magnetic
flux in the sunspots umbra and plays an extremely important role for understanding the phys-
ical nature of these oscillations.

DOI: 10.31725/0552-5829-2018-235-238

1. BBenenue

PaccmarpuBaercs ocoObIii kiacc apTedakToB, TOSIBIISIONTUNACS B TTOJIE3HOM
CUTHaJIe TpU MPOCUUPOBAHUH JIBIKEHUS HAONI01aeMOT0 HEMPEPBHIBHO pacrpe-
JICJIEHHOTO CBETSAIIETocs] 00BbEKTa Ha TUCKPETHYIO MaTpuily npueMHuka. dop-
MUpPOBaHWE MAPA3UTHON KOMIIOHEHTHI CBS3aHO C TMEPEMEIICHHEM JKCTpeMallb-
HOTO OTCYETa paclpeAesieHHOro MoJisi (U3NYECKOW BEIMYMHBI C THKCENs Ha
nukcenb (p2p-3ddexr). B odmem cinyyae mMacmtad sBJICHHUS MO KOOPAUHATAM
MaTPUIIbI MPUEMHUKA MOXKET CYIIICCTBCHHO Pa3IndaThCsl.

Heo6xonumeiM ycimoBueMm ¢dopmupoBanus p2p 3ddexra sBISETCS BBHIOOD
nrara JUCKpEeTH3aIH UCCIIeyeMOoro psiaa (At) MEHBIIMM, YeM BpeMs Imepexoja
¢ nukcens Ha mukcenb (Tpop):

At < szp (1)
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OnHaKo BBINOJIHEHUE ATOTO YCIOBUS HE SABIIETCSA JOCTATOUYHBIM. [Ipu am-
TEJIbHBIX BPEMEHAX IMEepexoa p2p CYIIECTBEHHBIM CTaHOBUTCS OTHOIIEHUE Ipa-
JMEHTA TOJIA PaclpeAesICeHHOIO0 O0ObEKTa K YPOBHIO IIyMa PErHMCTPUPYIOIIETO
IIPUEMHUKA.

2. X-p2p 3¢p¢exr B 1anubix SOHO u SDO
CpaBaum mposiBnenne X-p2p apredakra B ganHbix SOHO/mdi u
SDO/hmi. Kak u3BecTHO, MPOCTPAHCTBEHHOE pa3pelieHrue 00cepBaTOpril OTIIH-
yaetcsa B 4 pa3a. Bpems nepexona T(X-p2p) BOIM3U LEHTPATILHOTO MEpUaHaHa
(IIM) s SOHO Oynet coctaBnsath ~12 MunyT, a ajist SDO ~3 MUHYTHL.
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Puc. 1. Cuenapuii nepexojia SKCTPEMaJIbHOTO OTCYETa HANPSHKEHHOCTH MArHUTHOTO TTOJIS
1o x-koopaunare. Crneea nis ctanuun SOHO, cnpasa — niia SDO. NOAA 11092 2 aBrycra
2010.

Ha puc. 1 BuznHo, uro cuenapuit nepexozaa pasuslii 11 SOHO u SDO. [Ins
SOHO MoXxHO OTCleauTh mporecc (GOopMHPOBAHUS «IIOJIOK», KOTOPHIA OyAer
IPUBOJUTH K BO3ZHMKHOBEHHUIO Mapa3uTHOro curhaiga. B SDO wu3-3a BBICOKOTO
IPOCTPAHCTBEHHOTO pa3pelIeHHsI CYIIECTBYET 30Ha HEONPEACICHHOCTH, BHYTPU
KOTOPOI TIOSABIIEHUE SKCTPEMAIBHOTO OTCUETa HEMpeACcKa3yemMo, U TaKuM oOpa-
30M, TOBTOPSIIOIIMICS CIICHApWU Mepexona He (GOopMHUpPYETCs, a 3HAYUT, He
dbopmupyeTcs u napasuTHasi KOMIIOHEHTa (CM. puc. 2).

3. Y-p2p 3¢pdexr B 1annbix SDO

Hnsa Y-p2p sddexra OynyT AeiicTBOBATH TE e MpaBuia, 4To U At X-p2p.
Baxxnocts yuera Y-p2p apredakra oOycioBlI€Ha CPABHUMOCTBIO €r0 MEPUOIOB
C TepuoJaMu COOCTBEHHBIX HM3KOUACTOTHBIX KOJEOAHUN COJHEYHBIX MmsATeH. B
pabote [2], HanpuMep, ObUIO MOKAa3aHO YETKOE MosiBiieHue Y-p2p apredakra B
JaHHBIX, MoJiydyeHHbIX co craHuuu SOHO. Ha puc. 3 npencraBieHsl pe3ynbTa-
Thl 00paboTtku conHeyHoro msitHa NOAA 11371 mo MarHurorpamMmmam
12-munyTtHOU cepurt SDO. CoOcTBEHHBIN TTepro] KoJaeOaHul IJisg TaHHOTO TIST-
Ha TIOJTy4MJICS paBHBIM ~ 32 yaca (cM. puc. 3¢, OoJbllast yepHasi TOUKa).

UccnenoBanne Heckoiapkux msaTeH no aanHeiM SDO (NOAA 11092,
11131, 11133) nmoka3siBaet, uTo 3G heKT Y-p2p CYIECTBEHHO OCIAa0JIeH HaJH-
YUEM 30HbI HEONIPEJEICHHOCTH MOSBJICHHS YKCTPEMAJIBHOTO OTCUETA MOJIS.
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Puc. 2. Crnesa: peanbHbIil ClIeHapUid MepeXo/ia IKCTPEMAIBLHOTO OTCUYETA TOJISI U CMOJIEIHU-
poBaHHas ctyneHuyaTas QyHkuus nepexozaa. Llentp: Pasmep nonok nepexona. Crnpasa: Ile-
puogorpamma. Bepxuuii psa nonyuen s cranuun SOHO, Huxamil — ais SDO.

HamHoro cymiecTBeHHee OKa3bIBaeTCs BIUsIHUE 12-TH 9acoBoro apredakTa
[1]. Ecnmu okmmaemplii mepuo;l COOCTBEHHBIX KOJICOAHWH IATHA IOTY4YaeTCs
OMu3kuM K 3HayeHusiMm 11-13
napasuTHOro nepuonaa 12-tu

MOJIHUMOM 3aJaueH.

4acoB, 22—26 4acoB, TO TOYHO OTJACIUTH €ro OT
4aCOBOM KOMIIOHEHTBI OKa3bIBAETCSI TPYIHOBBI-
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Puc. 3. a) u3MeHeHne BEJTMYMHBI MAarHUTHOTO TIOJISI AKCTPEMAJILHOTO OTCYETa; b) rmepruoao-
I'paMMma C) AuarpaMmma 3aBUCUMOCTH IICPUOIa KOHGGaHI/Iﬁ COJIHCYHBIX IATCH OT HAIIPSKCH-
HOCTH MarHuTHOro mojsi. bonbmmas Touka — NOAA 11371. 5 nexabps 22:00 UT — 10 me-

kabps 02:12 UT 2011 r.

4. AHTHKOppesilius MATHUTHOTO MOJIAl ¥ MJIOLIAAH TEeHU NMITHA
KoHnenmus moaronepuoandeckKux KojaeOaHuld CONMHEYHBIX ISATCH Kak IIe-
JIOCTHBIX CTPYKTYp MOJIpa3yMeBaeT COXPAHEHHWE MAarHUTHOTO IOTOKa B TEHU
IATHA B Tpolecce koyiebanuii. B TakoM mporiecce Mexay M3MEHECHUEM Hamps-
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YKEHHOCTHM MArHUTHOIO MOJISI MSITHA M U3MEHEHUEM IUIOIIAN €r0 TEHU JOJDKHA
CyIIeCTBOBaTh 0OpaTHas 3aBucuMocTh [3]. Ha puc. 4 xopouio BUAHBI OYEBU/I-
HbIC€ MOMEHTBI AHTUKOPPEISALIMU W3MEHEHUSI MAarHUTHOTO TOJII BHYTPU MacKHu
BOKPYI JKCTPEMAJbHOTO OTCYETA W IUIOWAAM BHYTPU KOHTYpa «TEHb-
MIOJIyTEHbY.
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5. Pe3yabTarsl

st dopMupoBaHus mapa3suTHOW KOMIIOHEHTHI, 00yCIOBIEHHON 3 pexTom
p2p, HEOOXOMMO, YTOOBI (PYHKIMSI MEPEX0Ja IKCTPEMAJIBLHOTO OTCYETa BEJU-
YUHBI MOJISI 110 KOOpJIMHATAM MMeJia MOoBTopstomuiics Bua. B ob6mactu caadbix
I'paueHTOB MOJIs (B YACTHOCTH, BOJIM3U DKCTPEMAIBHOTO 3HAYECHHS) KOHEUHBIE
pa3Mepbl 30HBI HEONPEJEICHHOCTH MOsABIEHUS 3Pdekra p2p NPUBOLAT K €ro
pasmbITuio (Kak X-p2p, Tak u Y-p2p). bnaronaps atomy, nanusie SDO B 6071b-
IIMHCTBE CBOEM HE IO/IBEPKEHBI CUIIBHOMY BIIUSHUIO p2p-apTedakra.

AHTHUKOppPEISIIUS U3MEHEHU MAarHUTHOTO IOJIS M IJIOIIAaJX TEHU MSATHA
NOJATBEPKIAAET KOHUEHUHUIO JOJTONEPHOJNYECKUX KOJeOaHWi MsITHA B BEpPTH-
KaJbHOM HaIpPaBJICHUU KaK €IUHOTO, [IEJIOCTHOTO 0OBEKTA.

Pa6ora nogaepxana PODU (Nel8-02-00168) u PHDO(Nel15-12-20001).
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