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eSummary. We investigate a behavior of a post-AGB obje
t - V886 Her. The starundergoes night-to-night brightness variations whi
h we argue are of two kinds. Oneof them is probably dominated by temperature 
hanges, while the other 
an bemostly attributed to a variable stellar surfa
e. Furthermore, our long-term photo-metri
 observations 
arried out in the period of 1998-2004 indi
ate that V886 Herhas possibly in
reased both star's temperature and the nebula 
ontribution in thespe
trum.Key words: stars: AGB and post-AGB - stars: individual (V886 Her)1 Introdu
tionV886 Her (≡IRAS 18062+2410) is a low-mass (M ≈ 0.70M⊙) post-AGB obje
twhi
h fast transition from F to B spe
trum was observed during the last 100 years[2℄. It was a

ompanied by a gradual de
rease in V brightness and irregular night-to-night light variations with the amplitude up to 0.4 mag [1℄. Spe
tros
opi
 obser-vations revealed a strong Hα emission [8℄ and very low ex
itation nebular lines (e.g.[OII℄,[NII℄,[SII℄) [4℄. The underabundan
e of metals was evin
ed both in opti
al andUV spe
tra whi
h together with the high gala
ti
 latitude (b = +20◦) led to the
on
lusion that V886 Her belongs to the old disk population II stars [7℄.2 UBV (RI)C monitoringMulti
olor observations of V886 Her were se
ured in 1998-2004 in the Astronomi
alObservatory of Ni
olaus Coperni
us University in Piwni
e near Torun, Poland, using0.6 m Cassegrain teles
ope equipped with a single 
hannel photometer (1998-2003)
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amera (2003-2004). Our UBV (RI)C measurements are presented inFigure 1. We dete
ted no reliable period of 
hanges in the whole set of our data.
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HJD +2400000Fig. 1. Long-term UBV (RI)C moni-toring of V886 Her obtained in 1998-2004. No reliable periods were de-te
ted in our analysis of the wholesample.
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ted 
olor indi
es. We 
om-pare our observations (squares) withmeasurements published in [1℄,[2℄ and[3℄ - 
ir
les.In order to 
ompare our observations with previous measurements [1, 2, 3℄, we
al
ulated mean values of V brightness and 
olor indi
es from ea
h observing season(Figure 2). Hen
e we note further gradual de
rease in V brightness, a signi�
antbluing of U − B index and a reddening of B − V index, whi
h are a�e
ted by asubstantial hydrogen 
ontinuum emission (see also Figure 5). On the other hand,
(R − I)C and V − IC indi
es be
ome bluer due to a rising temperature of the starfrom B2 photosphere in 1995 to B1 spe
trum in 2004, assuming E(B − V ) = 0.3mag (see Se
tion 4).3 Night-to-night 
hangesTime-resolved UBV (RI)C photometry of V886 Her obtained during 3 nights (June15, 16 and 20) in 2002 at the Kryoneri Astronomi
al Station of the National Ob-servatory, Athens, Gree
e, with the 1.2 m teles
ope and the SI-502 CCD 
amera ispresented in Figure 3. The observed magnitudes show linear trends responsible fornight-to-night variations and no �i
kering in times
ales of minutes [6℄. In addition,we noti
e interesting 
orrelation between 
hanges in brightness and 
olor indi
esduring the 3 nights of our observations. The brightness on June 15 was the lowest
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hanging post-AGB star 375in all bands. On June 20 the IC brightness was almost equal to that of June 15,whereas the U magnitude was virtually the same as at the maximum on June 16. Inother words, the UBV (RI)C brightness on June 16 in
reased in all bandpasses withrespe
t to the values from June 15. However, the 
hange in brightness on June 20 wasdependent on the wavelength, with the values in
reasing more toward the shorterwavelengths. Su
h a di
hotomy may originate from di�erent physi
al instabilitiesthat 
ause su
h variations. We 
onne
t the simultaneous 
hanges of all 
olor indi
es(as on June 16) with possible stellar surfa
e (radius) variations and the 
hangesin
reasing toward the bluer part of the spe
trum (June 20) with its temperature
hanges.
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 Fig. 3. Time-resolved observations of V886 Her se
ured in June 15, 16 and 20, 2002.Dots represent the magnitude di�eren
es between V886 Her and our 
omparisonstar. Open 
ir
les show the di�eren
es between the 
omparison star and a 
he
kstar. Dashed lines visualize linear trends. We note two di�erent patterns of brightness
hanges with respe
t to 
olor index 
hanges.Subsequently, we made an attempt to divide our long-term photometri
 data(Figure 1) into two subgroups where ea
h me
hanism dominates the brightness varia-tions (Figure 4). Firstly, we sele
ted measurements whi
h have brighter I 
 and redder
(R − I)C index as dominated by surfa
e variations (19 dots in Figure 4). Se
ondly,we 
hose observations with weaker IC and bluer (R − I)C as dominated by tem-perature 
hanges (20 open 
ir
les in Figure 4). The remaining measurements wereex
luded from further analysis (11 triangles in Figure 4). Afterwards, we sear
hedfor periodi
ities with using S
argle-Lomb algorithm. We found reasonable periodof P1 = 51.22 and P2 = 4.03 days for 
hanges dominated by stellar surfa
e varia-tions and temperature instabilities, respe
tively. We show the phased light 
urvesin Figure 4.
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P2=4.03d Fig. 4. First panel presents theHertzprung-Russel diagram for all ICversus (R − I)C data relative to 
or-responding mean values whi
h sepa-rated 
hanges dominated by surfa
e
hanges (dots) and temperature varia-tions (
ir
les). Remaining points 
loseto the mean value have un
lear sta-tus (triangles). Two bottom panelsshow periodi
 variations of the datasele
ted in the top panel.
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olor-
olor diagram withour (open 
ir
les) and Arkhipova`sdata during 1995-99 (�lled squares)annual means of U−B and B−V 
olorindi
es of V886 Her. We draw the se-quen
es of normal 
olors for dwarfs(V) and supergiants (I, II) with solidlines, the reddening lines with longdashed lines and the dire
tion to-wards hydrogen 
ontinuum emissionwith short dashed lines. In addition,�lled 
ir
les represent mean values of
U −B and B−V 
olor indi
es for ourobservations in 1990s and 2000s.4 Color-
olor diagramThe annual means of U−B and B−V 
olor indi
es on a 
olor-
olor diagram (Figure5) show that V886 Her has most probably B1-2 II spe
trum with E(B−V ) = 0.3 magin 1990s. As pointed out by Arkhipova et al. [2℄, that value of reddening in
ludes

E(B − V ) = 0.2 mag produ
ed by 
ir
umstellar matter. A 
onsiderable shift isapparent in the diagram toward the top right 
orner between 1998 and 2004, almostpre
isely in the dire
tion of hydrogen 
ontinuum emission [5℄.Moreover, our prismati
 spe
tra obtained with 60/90 S
hmidt teles
ope 
on�rman in
rease in hydrogen �ux with respe
t to older observations. Dereddened (E(B−
V ) = 0.3 mag) �ux in Hα in May 2 and May 16, 2007, was 5.64 and 6.64×10−12erg ·
cm−2s−1, respe
tively. In 
omparison to the former value of 2.57×10−12erg·cm−2s−1in 1997 [2℄ it 
on�rms a rapid growth of the ionized volume of hydrogen. Togetherwith in
reasing photospheri
 temperature it suggests the beginning of a transitionbetween a protoplanetary and a planetary phase.
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