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ABSTRACT. Four vector magnetograms of 15 and 16 July are used to derive
the vertical components of magnetic field gradient and current density. The
two parsmeters attsined maxima of respective 0.30 G/km and 19.10’3 A/m2 within
the central delta area. They coincide with maxima of the longitudinal magnetic
field or are located in their neighbourhood. At the same side of the neutral
line current density maxima with opposite sign are observed close together. In
the case of some short compact filaments sgreement of their foot points with
a positive and a negative current density maximum was found, pointing on cur-

-rents flowing along the filament.

BEPTVMKAJNIBHHE COCTABJAXMME MPAIMEHTA MAHMTHOIO NONA ¥ NEOTHOCTH ENEKTPH-
YECKOI'O HCKA B AKTMBHOR OBJACTYM BEP 18474 B MDJE 1982 : UeTHP® BeXTOpP-METHNTO~
rpaMME, HoayueHHNe 15 m 16 upx2, MCOOZLBOBRANCH JAA BHUNCACHHS BEPTHXSALHHX
COCTABASIMMX IPAANEHTa MAPHNTHOIO NOAS M MNXOTHOCTX OAEXTPNUECKOrO TOXR. B neH-
TpaxbHO R Aexpra - o6xecTn GHAM NOXYWeHH BHaueExs MeHbme 4dem 0.30 ['/xu X umerbme
qeM 19.10’3’ A/uz. OTH MSKCHMYMH COBNSISIM C MAKCHMYMAMM NP OAOCABHOI'0 MArHMTHOrO
noXd NAX JEeXeXN Henaxexo or Hux. Ha Tok xe cropome Hefitpaxpsolt amawux rReGaApAS~
ANCH GANBXO APYr X APYry AeXGmMe M2 KCHMYMH N MNHNMYMH. B CAydae HeCKOXBKNX XO-
POTENX KOMNBKTEHX BOXOXKOH HallleHO COOTBETCTBNE MEXAY NMX HOrSMM N MAKCMMyMaMu
X MNHNMYMSMH DAOTHOCTN TOK&.

VERTIKAINE ZLOZKY GRADIENTU MAGNETICKEHO POLA A HUSTOTA ELEKTRICKEHO
PRODU V AKTIVNEJ OBLASTI BBR 18474 (JUL 1982): Styri vektorové magnetogramy z
15. a 16 Jdla 1982 boli pou%ité na vipolet vertikdlnych zloZiek gradientu mag-
netického pola a hustoty elektrického pridu. V centrdlnej oblasti, ktoréd obsa-
hovala delta konfigurdciu, boli zistené maximdélne hodnoty politanych velilin
a to 0.30 G/km a 19 x 10'5 1/1:2. Tieto maximd priestorove sihlasili s maximami
po:di!nc;] zloiky magnetického pola, alebo sa nachddzali v ich beszprostrednej
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blizkosti. Tesne vedIa seba, na tej iste] strane neutrélnej &iary, sa vyskyto-
vall maximédlne hodnoty hustoty elektrického prddu opa¥nych znamienok t.j. pri=-
dy opalnych smerov. Kladné a zéporné meximé hustoty elektrického pridu boli
pre pripad krdtkych filamentov stotoZnené s koncovymi bodmi filamentu, &o
sved®{ o existencii pridov te¥dcich pozdf% filamentu.

In order to understand the flare phenomenon, knowledge of the magnetic
field in chromosphere and the lower corona is necessary. Because of the dif-
ficulties in direct measurements in these layers the method of extrapolation
of the photospheric magnetic field is often used. A potential field or a for-
ce-free field with a uniform field line twisting (. = const) frequently is
assumed.

By means of vector magnetogrems it is now possible to check such methods.
This can be carried out by calculating the current density from the measured
vector components or the parameter oL . If it is unequal to zero the magnetic
field is no potential field.

Our vector nagnetograis from July 1982 we will use to give a contribution
to answer the questions yet open.

On the procedure of measurement and first results a short report was gi-
ven by Bachmann et al. (1983) at the XI. Consultation on Solar Fhysics in De=
brecen.

POTSOAM MAGNETOGRAM JULY 15,1982 9.52 - 10.58 UT
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Fig. 1: Isolines of the longitudinal magnetic field omn 15 July,
09:52 = 10:58 UT and neutral lines.
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POTSOA4 MAGNETOGRAM JULY 15,1982 9.52 - 10.58 UT
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Fig. 2: Azimuth of the transverse magnetic field, some contours of the main
sunspot and neutral line of the longitudinal field.

The calculation of the vertical magnetic field gradient was carried out
using spline functions for smoothing the tranverse field components and by de-
termining 9Bx/dx and @ By/ 3y. Presuming div B = 0 it is then possible to
derive the gradient 2 Bz/ ? , of the magnetic field. ‘That was carried out for
four measurements on 15 and 16 July. The results are presented by isoline
charts, where the neutral lines are also shown for better intercomparison of
different charts. In Figures 1 to 4 charts of the longitudinal field, the
transverse field azimuth, the vertical gradient and the vertical current den-
sity on 15 July are shown.

Intercomparing the longitudinal magnetogram in Figure 1 and the maxima
of the vertical gradient in Figure 3 one can see that maxima of the two para-
meters coincide. That was also the case on 16 July.

Only at some places the vertical gradient was stronger than 0.29 G/km;
frequently we observed 0.16 G/km with a mean error of 0.1 G/km. This is in
agreement to results by Hagyard et al. (1983) calculated from a potential
field. The relative small vertical gradients have shown that in the chromo-
sphere of large sunspots strong magnetic fields dominate.

From the same smoothed transverse field components like before 1-0?.,z B was
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ANALYSIS OF POTSDAM MAGNETOGRAM JULY 15,1982 8.52-10.58 UT
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Fig. 3: Isolinoa’of the vertical gradient of the msgnetic field and neutral
lines of the longitudinal field.

calcu],ited and from it the vertical component of the current density.
Also this pu?aneter was presented in form of isoline charts. Same maxima ex-
ceed 19 x 1073 A/nz, more often we observed 6.4 x 10°3 A/nz, where strong mag-
netic fields existed. That was the case near the large umbrae, in some cases
8180 within the umbrae. In the central delta area many of the highest maxima
‘are found on both sides of the neutral line. In some cases positive and nega-
tive maxima are located on the same side of the neutrsl line close together.
Becsuse of the strong shearing at the neutral line strong currents apparently
flow along threads through the neutral-line filament.

Intercomparison of Hy filtergrams and current density charts has shown
that the footpoints of some short and compact filaments sgree with positive
and negative maxima of the current density. At footpoints of long loop fila-
ments the transverse field was so weak that the current density was below the
noise level.

In relation to the maximum current density of 5 x 103 a/m? founa by
Krall et al. (1962) and of 20 x 10”3 A/m° found by Gopasyuk et al. (1983) our
result of about 19 x 10~3 A/n? is in good sgreement. The existence of many
current density maxima especially concentrated in the central delta region of
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ANALYSIS OF POTSOAM MAGNETOGRAM JULY 15,1982 9.52-10.58 UT
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Fig. 4: Izolines of the vertical current density and neutral lines of the
longitudinal field.

the active region demands in extrapolation calculations to take into account
the variation of the parameter within the active region.
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