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ABSTRACT. Three large spots observed by the X-ray Polychromator on Solar
Maximum Mission satelite are'analysed. The X-ray spectroheliograms were used
to derive the two-dimensional electron temperature distribution. For each of
the spots, a significant depression in temperature obove the spot umbra is
present. For one of these spots, observed simultaneously by Westerbork Synthe-
sis Radioteleskope at 6 cm, this temperature minimum correspond to the centre
of a microwave ring structure. This confirms the existence of the temperature
depression above the spot umbra.

HABJINJATEJNRHHE NOATBEPEJEHMSA CYNMECTBOBAHMA AENPECCHUM SJEKTPOHHOA TEMIEPA-
TYPH HAX TEHED IIITHA: B paGoTe mpoBeAeH aHAIM3 DEHTrEHOBCKMX HabavzeHuil Tpex
Goxpmux OATEH, NOAYHYEHHHX C MOMONBD CHEKTDOMETPA C NAOCKAM KDHUCTAMAOM MOMEmEeH-
HOro Ha cmyTHuke CMM. [lo cnexTporeiurpaumas B MATKOM DEHTIeHe DACCUMUTAHO ABYX-
MepHOe pacnpeieleHue IAEKTPOHHOR TeumnepaTypu. [A8 BCeX Tpex NATeH NOAydYeHa
8HaUUTeNbHAs JAeNpecus TeMnepaTypH H8J TeHbD NATHA. IS ONHOIO M3 ITUX OATEH
Habapzageuoro B BecTepGopke Ha BoAHe 6 CM MMHMMYM TEMNEDATYDH COOTBETCTHYEeT leH-

TPY MHMKPOBOJHOBOJ KOXBUEOGPA3HOX CTPYKTypH. OTO TOXe MOATBEPANAET CymMeCTBOBA-
HMe Jenpeccuu HaL TeHbD NATHA.

POZOROVACIE DaKLZY 0 POKLESE KORONAINEJ TEPLOTY NAD UMBROU SLNESNfCH
EKVAN: V préci je uvedend analyza rontgenovych pozorovani troch velkych slne&-
nych §kvfn, napozorovanych pomocou spektrometra s rovinnym kry3télom (X-ray
polychromator ), umiestneného na druZici Solar Maximum Mission. Spektrohelio-
gramy miékkého rontgenového Ziarenia boli pouZité na vy¥polet dvojrozmerného
rozdelenia elektrdnovej teploty. Pre ksZdd zo skumanych Ekvin bol zisteny vy-
znamny pokles teploty nad umbrou Zkvrny. Pre jednu z tychto skimanych 3kvrn,
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ktord bola simulténne pozorovand Westerborskym syntézovym rddioteleskopom na
vline 6 cm bolo zistené, Ze toto teplotné minimum koinciduje s centrom mikrovl-
nnej prstencovej Struktiry. Toto potvrdzuje existenciu teplotného poklesu nad
umbrou 3kvrny.

The Flat Crystal Spectrometer observations consist of 2’ x 2’ spectrohe-
liograms with 15" pixel spacing, made simultaneously in six soft X-ray lines,
from O VIII to Fe XXV. Here the spectroheliograms of three large spots are
investigated. These spots are: main spot in HL 16864 active region (May 25,
1980), preceding and following spots in HL 17255 active region (November 9,
1980). Because of low count statistics, all possessed images (obtained during
several orbits) were summed. It was possible to do because time variations of
the observed regions were small. Only three softest channels showed signifi-
cant emigsion above the spots, and as the temperature diagnostics the Ne IX
to Mg XI line intensity ratio was used.

The results of calculated temperature distribution are presented in Figu-
res 1 and 3, for HL 16864 and HL 17255 following spot. In Figure 2 the brigh-
tness temperature distribution at 6 cm as obtained by Westerbork Synthesis Ra-
dio Telescope for HL 16864 on May 25, 1980 is presented for comparison. The
center of the observed ring structure in radio map correspond to the minimum
temperature obtained from X-ray images. Because of low X-ray intensities, for
the preceding HL 17255 spot only averaged temperature for umbra and penumbra
were calculated. Zhe results for the latter spot are as follows:

+0.3,,,6

for umbra Te = 1.8 575107 K

for penumbra T, = 2.3 *0:3x10f

For each of analysed spots a significant depression in the coronal elec-
tron temperature above the spot umbra is present. This result is important
for modelling of the sunspot-associated microwave emission. The microwave
brightness temperature ring structures above sunspot are well kown from both
theory (Zlotnik, 1968a,b; Gelfreikh and Lubyshev, 1979) snd observations (A-
lissandrakis and Kundu, 1982; Strong et al., 1984; McConnel snd Kundu, 1984).
This is mainly due to an effect connected with strong rise of cyclotron sbsor-
ption with the increase of the angle between magnetic field and the line of
sight direction. Nevertheless a comparison of individual observations with mo-
del calculations (e.g. Strong et al., 1984) indicates that the coronal elec-
tron temperature above the umbra is lower than in the undisturbed corona. Our
results are independent and direct evidence for depression of the coronal e-
lectron temperature above sunspot umbrae.
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Fig. 3: Electron temperature distribution above the following spot of HL

17255 (November 9, 1980). The center of the spot umbra is denoted
by asterisk.
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