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HabnoaeHnsa 2015-2018 ropos

Event Date uT Source T VvV Sp Bin Sub Mag DIT Kin Filter SNR Note
1 2015 Oct 29 23:32 o Tau R 0.9 K5+l 16 32 2.5 0.1 2.58 R 165.5 Res
2 2015 Oct 31 22:51 20 Gem R 6.2 F7lI 16 32 2.5 1.0 3.48 R 8.3 UR

2015 Oct 31 22:51 20Gem B R 7.0 F5IV 16 32 2.5 1.0 3.48 R 277 UR
3 2016 Feb 19 23:45 1Cnc D 5.8 K3-I 16 32 2.5 0.1 2.58 694/10 21.9 UR
4 2016 Jun 25 23:42 XL Aqr R 3.8 M25II 16 32 2.5 0.1 2.58 694/10 218.3 Bin
5 2016 Nov 19 21:52  SAO 98148 R 7.6 FO 8 64 25 0.3 3.80 800/100 31.1 UR
6 2016 Nov 19 21:53 SAO 98149 R 85 FO 8 64 25 0.3 3.80 800/100 14.2 UR
7 2016 Nov 20 03:16 SAO 98270 R 80 KO 16 32 25 0.1 2.58 694/10 9.0 Bin
8 2016 Nov 20 23:29 18 Leo R 5.6 K4lll 16 32 25 0.1 2.58 694/10 67.7 UR
9 2016 Nov 21 00:14 R Leo R 7.5 M7-9 16 32 2.5 0.5 2.98 694/10 39.9 Res
10 2017 Feb 09 00:04 74 Gem D 5.1 K55I 16 32 10 0.1 2.58 694/10 83.3 Res
11 2017 Oct 07 20:11  p Cet R 4.2 A9llp 16 32 25 0.1 2.58 694/10 453 Bin
12 2017 Nov 06 03:44 o Tau D 09 KS5+II 16 32 10 0.1 2.58 R 222 Res

2017 Nov 06 03:55 o« Tau R 09 K5+III 16 32 2.5 0.1 2.58 R 43 Res
13 2017 Nov 30 21:52  HD 12102 D 84 F3IV 16 32 10 0.1 2.58 800/100 10.8 UR
14 2017 Nov 30 22:49 DE Psc D 74 K5 16 32 10 0.1 2.58 800/100 89.5 Res
15 2017 Dec 01 15:50  p Cet D 42 AO9llp 16 16 2.5 0.1 1.97 850/10 354 Bin
16 2018 Jan 26 16:17  SAO 93648 D 79 G5 16 32 2.5 0.1 2.58 800/100 9.3 UR
17 2018 Jan 26 17:21 DO 10160 D 10.1 K2 16 32 10 0.5 2.98 700/50 18.0 UR
18 2018 Jan 26 19:01 DO 10183 D 10.0 K7 16 32 10 0.5 2.98 700/50 33.6 UR
19 2018 Jan 26 19:52  SAO 93697 D 84 GO 16¢ 32 10 0.2 2.68 700/50 35.0 UR
20 2018 Jan 26 21:40 SAO93735 D 87 GOV: 16 32 10 1.0 3.48 800/100 345 UR
21 2018 Jan 28 15:27 IRC 420125 D 84 K7 16 32 10 0.1 2.58 700/50 38.2 UR
22 2018 Apr 26 20:14  SAO 119107 D 84 KoOHI 16 32 2.5 0.1 2.58 800/100 6.0 UR
23 2018 Apr 26 2:34  IRC +00213 D 6.7 MO/ 16 32 10 0.2 2.68 694/10 82.5 Res
24 2018 Apr 27 17:46  SAO 138923 D 8.0 F6V 16 32 10 0.1 2.58 700/50 8.1 UR
25 2018 Apr 27 20:53 SAO 138961 D 83 GSIIIV 16 32 16 0.4 2.88 800/100 17.4 UR




HabnwopaeHna AnbaebapaHa 29 Oktabpsa 2015

C/I = 165
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Figure 1. Light curves (points) marked as a, b, ¢, from the SAO
6-m, the Devasthal 1.3-m and the TNT 2.4-m telescopes, respec-
tively. The data have been shifted in time, scaled and shifted in
intensity, to fit in a single figure. The solid lines are the best fit
by a uniform-disc (UD) model in each case, as discussed in the

text.



U3mepeHHbIe yrrnoBbie pa3mepbl AnbaebapaHa

Telescope SAO 6-m 1.3-m TNT 2.4-m
Aeff (nm) TH2 644 371
UD (mas) 19.124+0.02 18.404+0.04 17.784+0.38
SNR 165.5 65.3 11.4
Normalized x? 1.21 1,76 0.94
(LD/UD)cg (see text) 01y 1.09 1.15
LD (mas) 20.42+0.02 20.06+£0.04  20.4840.44




Intensity

Angle [mas]

Figure 4. Reconstructed brightness profiles, using differentiation
as explained in the text. The curves a, b, c, are for the data sets
from SAO 6-m, Devasthal 1.3-m and TNT 2.4-m, respectively,
with the effective wavelengths listed in Table 1. The profiles are
shifted by arbitrary amounts in intensity, for the sake of clarity.
The arrows display the direction of the scan by the lunar limb,
projected on the sky and in counter-clockwise direction from the
North they are for b, c, a respectively. The length of the arrows
is inversely proportional to the speed of the scan.
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Figure 5. Reconstructed brightness profiles, using the maximum-
likelihood CAL method as explained in the text. The curves are
shifted in intensity, labeled and with the same sky orientation as
in Fig. 4. The crosses on the right reflect the uncertainties for

each profile, as explained in the text.



U3mepeHne anameTtpa u oOHapyxeHue KoMmrnoHeHTa lam Aqr

B xopme HabnwogeHun Ha @ 6-m
Teneckone CAO PAH Hamn 6bin
namepeH guametp oOnuskoro (plx =
8.47 mcp) M-ruraHTta lambda Aquarii
B obnactu  nceBOOKOHTUHYyMa.
Yrnoson gmnametp coctasun 7.11 %
0.02 mca, nuHenHsin — 90 pagnycos
CornHua.

Dyachenko et al., 2017, ASPC, 510, 336
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Figure 1: Top panel: the occultation data of A Aqr (dots) and the best fit by a UD model with 7.11 mas. The residuals are
also shown, magnified by a factor of ~ 4 for clarity. Bottom panel: the brightness profile of A Aqr reconstructed from the
occultation data using the model-independent algorithm CAL [14]. It can be noted that the profile is approximately sym-
metric, as expected for our observation in a narrow continuum filter and without contamination by molecular absorption
features.



A dup TOUD PUD — PUDy (PUD — PUDy)/oPUD GLD 0¢rp method & reference

pwm  mas mas mas mas
0.55 7.40 040 0.29 0.73 8.20 040 LO[11]
K 890 1.00 1.79 1.79 9.10 1.00 LBI[2]
K 890 0.70 1.79 2.56 LBI [3]
0.8 7.58 0.10 0.47 4.7 8.19 0.11 LBI[10]
0.55 7.34 0.11 0.23 2.09 8.19 0.11 LBI[10]
0.694 7.11 0.02 - - LO this work

Table 1: \ Aqr diameter measurements

PaHee puametp lam Aqr Obin M3amepeH ApyrumMuM aBTopaMy MeTogamMu  NOKpbIiTMA  JlyHoM wn gnvHHoGasoBon
nHTepcdepomeTpun. onyyeHHbIn B HalMX HaGNOAEHUSX OMaMeTp HUXKe OCTallbHbIX 3HAYeHUN. BeposTHO 3TO MOXHO
CBA3aTb C MCMONb30BaHHOM B Hawwux HabnwogeHuax nonocon nponyckaHus. Obnacte 694 HM npegctaenser cobon
NCEBAOKOHTMHYYM, B TO BpeMs Kak wupokue V u | obnactu cogepxat nuHumn TiO. 3TO roBOpUT O TOM, YTO NOMy4YEeHHOE HaMmn
3HayeHne HaxoguTca Gnmnsko Kk paguycy dotocdepbl 3Be3abl, B TO BPEMS Kak OcTarnbHble HabnogeHns nokasbiBatoT bonee
BbICOKME CrNou 3Be34HON aTMocdepsbl.



Y lam Aqr BnepBble 6bin 0OHapyXeH crnabbin
KOMMOHEHT. Hamn ©Obinn npoBeaeHbl Chneks-
NHTepdepomeTpuyeckne HabngeHna a3Tomn
cuctembl.  HabnwogeHus  npoBoaunucb B
dunerpax 550/20 n 694/10 HM. N3mepeHHoe
YrnoBO€E paccTosiHMe coctaBuno 526 + 1 mca.
PasHocTb 6necka B V nonoce coctasuna 4.51
+ 0.03 3Be3gHOW BENMYUHBLI, YTO MNO3BOMNSAET

OTHECTM  OBHapyXeHHbI  KOMMOHEHT K
cnekTpasribHOMy T™Mny F5 [MmaBHOW
nocriefoBaTenbHOCTH.
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NpenoBaputenbHaa opobuta mu Cet

v/ P 25371930 0.307264
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Date ¢ Author A8 : Ap
1982.850000 |I1Tok1985 |-119.687650 | - 36.542275
1984.780000 |I1Tok1985 |-24.023498 |-31.979239
1988.860000 | I1Ismailov.. |69.658757 | -40.644382
1988.870000 | I1Ismailov.. | 28.096084 | -46.756192
1989.710000 |I1Ismailov.. |-25.502493 | 11.900396
2000.040000 |I1Richichi..|21.903954 | 7.801949
2002.780000 |I1Roberts2. |-1.416263 | -5.816858
2004.970000 |I1Horch2008 |-1.962488 | 1.634397
2004.970000 |I1Horch2008 |-0.462488 | -6.365603
2004.970000 |I1Horch2008 |-1.962488 | 0.634397
2005. 600000 |I1Horch2008 |0.659608 10.353261
2005.600000 |I1Horch2008 |0.959608 | 21.353261

2008.700000 |I1Horch2009 |0.426866 |- 19.493042
2008.770000 |I1Tok2010 |-0.955794 | -6.442253
2011.690000 |I1Dya '0.551314 -3.529906
2011.950000 |I1Dya |-0.007706 |-1.810289
2017.770000 |I1Dya |0.044589  |-0.019102
2017.770000 |I1Dya |.0.155411 |-0.319102
2017.920000 |I1Dya |0.195189  |-0.007348
2017.920000 |I1Dya '0.495189 | 0.292652

2017.920000 |I1Dya -0.004811 |-0.107348
2017.920000 |I1Dya |0.095189  |-0.607348

Dyachenko et al., 2019, ASPC, 518, 156




KpatHocTb 1 paauyc mu Cet

forthcoming dedicated paper. Here, we would like to comment on
the two additional companions detected in the near-IR by LO by
Richichi et al. (2000), much closer into the primary at least in terms
of projected separations (7 and 21 mas). In spite of our efforts to
observe at wavelengths as red as 850 nm, we were not able to detect
these additional components neither by LO nor by SI. Comparing
the magnitude differences to the primary reported by Richichi et al.
(2000) of AK = 2.1 and 2.6 mag, respectively, against our LO
limits of Amggy = 4.1 mag and Amgsy = 3.9 mag, we conclude that
these two components are necessarily much redder than the primary.

Such R — K colours would be consistent with main-sequence stars
of spectral type M5 or cooler.

Dyachenko et al., 2018, MNRAS, 478, 5683
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OvnameTtp 74 Gem
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Figure 2. Top panel: light curve (dots) for 74 Gem, and best fit by a model
with a UD of 3.12 mas. Bottom panel: the fit residuals, rescaled for clarity.

Our LO light curve for this star is shown in Fig. 2. The data are
best fitted by a resolved UD model with 3.12 + 0.06 mas diameter.
The normalized x? of this fit is 1.39, while for comparison a point-
like model leads to x? = 2.69. Correction of scintillation, which is
found to be at the 0.9 per cent level, is included in our fit by using
Legendre polynomials.

A number of previous diameter determinations by LO were ob-
tained in the 1970s, although none with the accuracy of our present
result (Beavers, Eitter & Cadmus 1981; White & Feierman 1987).
The values are spread over a large range from 2.7 to 3.8 mas with
correspondingly large errors, but they average to ~3.0 mas. We
also mention that Eitter & Beavers (1979) found 74 Gem to be
unresolved. Several estimates by indirect methods are also avail-
able, among them by Cohen et al. (1999) (3.18 £ 0.04 mas) and
by Alonso et al. (2000) (3.24 £ 0.13 mas). We note that our direct
determination is within 1 o of these estimates.

An early occultation led Povenmire to claim a close companion
to 74 Gem (Dunham 1975). None of the above mentioned LO pub-
lications could confirm the binarity, and similarly negative were ob-
servations by SI (Hartkopf & McAlister 1984). From inspecting our
data over a wider time range than we used for the diameter determi-
nation, we can put upper limits of Am < 4.7 mag within £0.1 arcsec
from the central star, and Am < 4.2 mag within +0.5 arcsec. These
numbers refer to projected separations along PA = 38° and without
correcting for scintillation. We did not obtain SI data for 74 Gem.

Dyachenko et al., 2018, MNRAS, 478, 5683




AwameTtp IRC+00213

IRC+00213 light curve ——
3000 |- / UDmodel - |

HabntogeHusa nposognnuce B Hodb 25-26 anpens 2018 B ,_quvvm;_/\/\/\/
obracTy nceBOOKOHTMHYYMA Ha AfvHE BOSHbl 694 HM. JToT 2500 | -

pervoH BUOMMOW 4YacTuM CrekTpa HauMeHee HaceneH
MOSEKYNAPHBIMU NoflocaMu OKCuaa TUTaHa, XapaKTepHbIMU
ONs TakMx 3Be3d, YTO FOBOPUT O OnmM3oCTU MonyyYeHHon
BeNMUMHbl aunametpa K oTtochepHomy. 3mepeHHoe
3Ha4yeHue YrroBOro guameTpa no MoAaenu ogHOPOOHO SIPKOro
aucka coctaBuno 2,23 + 0,06 munnucekyHa pgyru. 370
XOPOLLIO COrfacyeTcs ¢ AMNUPUYECKON OLeHKOW, OCHOBaHHOM 1000 |-
Ha 3Be3gHoON BenuumnHe u usete 2,14 + 0,13 MUNNMCEKYH ? E T T T Residuals L
ayrm (van Belle, 1999). g

2000

Counts

1500 | -

B
B

= -

e —_ S T—— T ]

Mo OTKNOHEHUSIM B COOCTBEHHbIX ABWXKEHUSIX MexXay %g L : : | i
namepeHusamu Tycho-2 n Hipparcos (Makarov & Kaplan 2005) 2450 2500 2550 2600 2650
3Ta 3Be3ga Obina 3anogo3peHa B ABOMCTBEHHOCTU. Hamu He Frame number

obHapyXeH CnyTHUK ¢ pa3HocTbio brniecka AR < 4.8 3Be3HbIX

Benu4YmH oT 5 o 50 munnucekyHg oT rmaBHon 3Be3gpl n ¢ AR

< 4,5 3Be3aHbIX BenuYuH Ao 1,5 yrmoBbIX CeKyHA. Kpusas nokpbitna IRC+00213 1 nogobpaHHasi Mogens OAHOPOSHO APKOro Aucka.

Dyachenko et al., 2018, MNRAS, 478, 5683




HabnrogeHnsa nokpbitun Ha BTA 2015-2018
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Pe3ynbraTbl U OrpaHnyeHus

B 2015-2018 roga no HabGnogeHUsiM IyHHbIX NOKPbITUKA Obinu paspelleHbl AUCKU 7-Mu 3Be3f, 4 3Be3abl
ObINnn paspelleHbl Ha KOMMNOHEHTLI, 16 3Be31 He ObiNn paspeLUeHbl.

HanmeHbWIMN M3MepeHHbIN aunameTp nokasan K5 ruraHt DE Psc. Mo mogenn ogHOPOAHO APKOro Agucka
anametp coctasun 1.65 * 0.07 mca.

Haunbonblasa pa3HocTb bnecka cpean paspeLleHHbIX 38e3 uamepeHa ans lam Agr u coctaenset 4.95 mag.

Hamu paccunTtaHbl BEpxHME Npenernbl YrioBOro paspeLlleHns MeTogom onncaHHbiM B Pukukn n gp. (1996). [ns
ceMun KpuBbIX bBnecka B AuMana3oHe OTHOLWIEeHWUM curHan-wym ot 18 oo 38 cpenHuii npeaen paspeLlueHust
coctasun 1.8 mca.

[ns kpuMBOM HepaspeleHHOro obbekTa ¢ HaMbonblwMM OTHoweHueM curHan-wym (SNR = 68) npegen
coctasun 0.8 mca.

[ns HabnoaeHW BbINOMMHEHHbIX B LUMPOKMUX OMUNbTpax NnoslydeHbl 3HaYeHns onga npeaenbHoOM Habnoagaemon
3Be3AHOMU BeJIM4YMHbI, KOTOpble cocTaBunn ot 9.2 o 12.7 mag co cpegHMm 3HadyeHnem okono 11 mag.
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