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Tabliei §t of Target Stars Observed

WDS DISC DATE1| DATE2 | NOBS| PAl | PA2 | SEP1 | SEP2 M1 M2 DM SP

13122+1608 A2225 | 1910 | 1997 7 [ 69 [ 74 | 30 | 25 [752 |13 548 | F3V

14046+3425 HU 646 1903 2010 4 26 24 2.0 2.2 8.05 |145 6.45 A3V

14122+4225 HO 57 | 1883 | 2014 8 | 207 | 204 | 18 | 27 |82 [132 |50 K5

1417145433 BU 1271 1892 1996 13 355 355 2.8 1.8 7.1 12.3 5.2 G1Iv

14525+2348 COU 305 | 1968 | 1998 3 | 66 | 66 | 32 | 36 737 |125 |513 KO

1519042541 LDS6304 | 1960 2007 2 185 191 4.0 3.6 796 | 13.7 5.74 G8Vv

15483+1400 A1637 | 1907 | 1975 4 | 256 | 257 | 22 | 28 |969 |149 521 K2

15536+1604 A 2079 1909 1991 6 61 59 3.5 34 6.26 | 125 6.24 F3Vv

16315+3331 BU816 | 1881 | 1998 | 18 | 224 | 222 | 50 | 46 |7.12 |122 |508 | A2V

16335+3030 BUSB18 | 1881 | 2009 9 | 34| 38 | 33 | 40 |69 135 6.6 A9V

16529+4608 A1869 | 1908 | 1945 4 214 | 226 | 23 | 23 [9.02 [151 |6.08 GO
selected stars, t he spetLrSg| nieybggesaddod if n ¢3h@e h lrceosint ai nm aogt
not |l isted in the WDS, prhebalkclqui e d da wNe stelgauye nlcaeve T
been spectroscopically dI5s eursviBhigl estohfen wd he @V eam £i oonf
nearby primary star Losse (Losse, 2017).

The selection was based Tuapodnne t2h es hmoawgsn i tttuadte , f srepaa
rati on, spectr al types ®BFSAthecbtomgamentgsi vieasvepuwbld
in theanmndDSt)he visibilitystkrom: bohbd mbaerrawaatostasdar
As announced in the intriadduPdAt ianm=0 StRiBeOan?eSsA asnaddi e nt
ture exhibited by gMhesade sp@lr mas sf A LIS 4 (hé gdmads
(ranging from 5.0 to 6. 6) 2dndmatshef oarel RW. vBbyeaVersge
rationstofrdom hritsec).i bAashcabske vexpecftoaed each me
because of tdoweitlhersgee prae psosrstheedtmé : nathe mean and stand
been measured often (Ieescehhor1I®At#m&/§EE7PQMrawéBac
since their discovery): nTahr eanddf ftohe AGCa At 78Bansede
giants (spectral class I1=V)2Odicntaoa®di f@rt dStAhe eWpP®8ct iV
pri maries are much bright®abltdhad @i wWemartfhe fmetahseu rsea
type. Therefore, thetycpogmamanidgwmdemy mobt abeaed Ibat ebo
dwarf, but could be a nofrrnroamh tdhvearteicsoghescatnryiucrh ¢ pde i mag e

the second #dw @afndPladtseos I
6. Resul ts the Iuck stacked i mages (L

Al targb!ser\weedebetweedw %;ﬂy)?téé
and Jun 1, 2017 (mean aErf%e @ 1Y bt s nwﬁ@é;féha&@e g h
l'isted in Tables 2 and 3345rithm PR eodyui cav & @ ¢ oper ates

Table 2 gives, for eacﬁ?attrﬁérﬂaetﬁ atlheﬁd%eftﬁirsla“ereeoanrﬁld
for the position angle PBPAja&d t e ar at n SEP
tained by the two observefpe(RB¥Waa 9IJ§% we#egoﬁwg.ﬂ
duction methoesrrel assioggl( AL tEﬂIna§SS|call us e for
bispectrum analysis (BSgh. cghl géeﬂlﬁgééwmé&@su.
wer e obtalnedsoufstlv\nagreth(e\/tenﬁ%r'l'se%eonCIq,CJUZ}ar apertures to
and 1.13) . fude of the fwo stars simul

The -peduction images, HEoMaWhi gh a4t he{@emMeys- the s
urements were obt ai nleld, b'ﬁnﬁﬁgrgdl)’r?d‘. "r‘r?epllﬁ‘é@ﬁ rlound
these plates, the first Fﬁa@lkrsfeeac,onadwa o lsU MmNy SpNeCt Wy tsp‘tea|
correlogram (t-opyroasdrib t%l@‘g‘etm%g‘esubtracted from ev
(bottom), both computed ghye STB.eghy the two bserver
(col 1: RW, col 2 JS) . h a'g% te qqlbqrgrtlsorhombs ayslw
of the pair obtailmnedyuspgpg t@@btcﬁé‘étsﬂ&@ but no f I
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TablimMedasurements (PA and SEP)

PA () SEP (arcsec)

Target AC BSA AC BSA

Js RW JS RW JS RW JS RW
A 2225 72.1 725 725 72.5 3.00 2.98 2.99 2.95
HU 646 22.7 25.0 23.5 25.8 2.10 2.06 2.06 2.08
HO 57 204.8 204.6 205.0 204.5 2.56 2.57 257 2.56
BU 1271 353.9 354.0 354.3 354.0 1.68 1.67 1.64 1.67
COU 305 64.8 65.2 64.8 64.6 3.70 3.72 3.70 3.67
LDS6304 157.5 157.6 157.6 157.6 3.24 3.32 3.34 3.33
A 1637 n/a 258.3 257.4 257.7 n/a 2.66 2.78 2.68
A 2079 61.2 60.7 61.3 60.6 4.00 3.97 4.03 4.00
BU 816 220.4 221.0 220.5 221.0 5.05 5.05 5.07 5.03
BU 818 36.1 36.2 36.4 36.3 4.17 411 4.02 414
A 1869 219.4 220.1 219.8 220.6 2.18 2.10 222 2.09

TablidMedsur egment s (

agm
Target JS (center WL 530nm) RW (center WL 885nm)
BSA LS BSA

A 2225 4.7 4.6 3.9
HU 646 4.2 3.7 2.6
HO 57 4.1 4.0 4.0
BU 1271 3.9 31 3.1
COU 305 5.2 5.3 4.7
LDS6304 5.2 5.2 3.3
A 1637 3.7 3.2 3.3
A 2079 6.3 6.2 4.7
BU 816 4.8 5.2 35
BU 818 6.2 7.2 5.3
A 1869 5.0 4.4 3.5

bration was made

to the sSRW umemmtgasli. t u die 5 a rbdpahra o met r i
For JDB, vaehees ob
a

tainedsY¥shenmhre coinspasti odm drawn
reconstructed i mages onMmushte loen emandaen dwiatnhd ctahree .| uRcoku
stacked images on the obPRemadandhawevemasahmaefiyglto
sistent, with a diffed.elktYe Bhtolwi agsarmeasn wagli 0@ drhe
and a standard deviati ona®&i s tgef.ilter center wavel
The values obtained byabétRrebtbBevappr axii Myt & hfel
same BSA method differ oOnbosreer Veirgni flitc amitghyt, bwi thipot &
mean value of 0.95 and én&Rdasd adewayatisem! 6eroasol
the difference. This i si mMdoitc astuirnpdr itsh antg tsh en csee cemmnctha
er used a diiiflfteerend o maimedadi oon. JS used a
broadiflbfainldicdr 5%@mod 3wm), The spectral type of each
while RwW -plaRed filter anavid hc ®&merlay wiytphe sr ealt- t op of
atively higher QE in the 800-1050 nmrange. SNC€N0  A\sych a transformation would be di
attempt was mad e tcfrawaiaﬁ-fc|chrrg1e tdaheferr@pcperst@dn bot h er
|

from any standard photometric f
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abl-Eif4ters UBandf @b sMu lveDteil-Mamgniof udé ghoubl e2 B@Qasrssegmiaihn t he
d ZWO ASI290MM CMOS Camer a
Filter Code Manufacturer Name Type Center WL (nm) 50% Tra(rr];r]\;ission
G Baader G (LRGB Series0 Interference 534 495 to 575
R Baader R (LRGB Series) Interference 636 582 to 690
IR742 Astronomik ProPlanet 742 Interference 844* 736 to0 *
IR807 Astronomik ProPlanet 807 Interference 885* 800 to *

* Indicates long - pass filter. Wavelength cutoff is determined by camera Quantum Efficiency.

AfiCentero wavelength is weighted average of filter transmission tim
bott om. I't should be noitethwbivel enge-papécttihiel ¢ tRgpaa
l'y dominated by the primarlpe st@5s0 arndm n(et, h eb eacpapursoex i imt
much brighter; it is verbyaddhi If d micndtted osigleitcimre sdpME®© & r
faint star without contvaamn evlag n gotnh firsom hseucwei gahbedg
nearby compani on. |l ndeed,onnd i aneesc tdred exppar Qiet. | y e x
for the faint secondary sTtheer si.deaT hvarse tios crhe c & o rwdie
trend in the delta magncandbesbtbpesvdd . &t ,sltcortoer o
ence) with spectralithegpaeaddac- TOhegnetruwaerdiee sk wittalr swavel e
dest pralmar hasgef e bt av enlagymdi were used for this ini
tudes, indicating that theénpdi-tnep gne @antdio ossne c(ohTdBa rly. Os
are both reddish. But oanrheelry ssitsar(sSToB 1s.iInf)l aar e pgicu
are not SO consistent compani ons, down to V = 13.
6. 1. -bMwIdt iObservations served in all filters, even

As an extension of t h%hﬁ/grPIA gr”éjs ehe Pedy’ ahtéroen diayf A
stars listed in Table 102Qk eslto E%rv%ﬁa%%%g Ci)%/h'R’aW
multiple fiIte—irscWV|teIeé‘1a5F‘\,o\gT[1De@.h ophéters n t an
filters employed are shiowl itdeTak| and Bigyp é HHe

astrometric reslts nd per

Tabl-ReSul t sBaorfd Madgear veDteil-amgniof udé ghoubl e2 B@Qaasrsse gmiaihn tahned OCA

ZWO ASI 290MM CMOS Camera, on date 13 July 2017 (2017.531)

Double Star Uo (deg) 10("

WDS Discovery \éle/Sng\é) WDS DMay Filter AC BS AC BS DMag
15190+2541 LDS6304 7.96/13.7 5.74 G 157.76 157.65 3339 | 3.357 5.31
R 157.76 158.51 3341 | 3.292 450
IR742 157.63 157.46 3323 | 3321 3.21
IR807 157.56 157.43 3326 | 3.327 3.08

Average 157.72 3.328

Standard Deviation 0.34 0.019
16315+3331 BU816 7.12/12.2 5.08 G 221.01 221.05 5.067 | 5.076 4.22
R 220.94 221.03 5.062 | 5.071 3.75
IR742 | 221.00 221.08 5.054 | 5.043 3.41
IR807 | 221.05 221.11 5.048 | 5.034 2.90

Average 221.03 5.057

Standard Deviation 0.05 0.015
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this paper were observed oryme@ai a, and DR2 parameter
are summarized in Table 6A nuUomnbereaacfth ddiogrbil fei, c arhte cf
line is for the primary framdrtehé esvveobdbndabl aeb6for t
ondary The epoch of DR2Basedioenvasy 28l i bar Fiho
number of significant diganhd bpeetbeenPardliltanmr(diyst
ed to moder at e -ardeecqgiusaitoen f(orrn Toautrll ¥ ®ne case), the tw
purposes, but still mu ¢ h theing haerre avcecruyr anceya rt heaanc hh eont d
fore avail abl e. clude that all 11 doubl e
The columns of Tabl e 6 codmtaaiinest.he foll owing dat a
WDS numeri cal designati ®nlnfDdrstcwrnveaetre/l yd e shieggrmautsieo m,o
Proper Mot i o-ar ¢ :1e cROAn d(smiyleldiy ) t hdirropeeparati on i s se\
Motion i nambegsecqomdd/iyear ) shBamalvlieaxy (Imitltllie movemen
arcseconds) , Di stance {caheathyed4f rdemapgasal | axheyl
yearmGs ggG aprdma@ni tdedd sv,e d Rladmagsor bits.
(solar radii), derived T3emplelrabunel @6K) ¢ madsour eadb Ra
Vel ocity (km/ sec), derivedoluumiesys iotfy Brsiuann=1Na s cSre pa
tion (arcseconds), and Potshdase ndolunbgll ee s(tdaergsr eweesr)e, db
calculated from absolute @i tibount. al I have very fe
The G magnitudes are derwivted Gaioan arhcke temd i cer wénmt
l i ght redpémlOs eam) 30 t he a@ptiiccsc hamdyeastimo-separati ol
metric CCD ah(r2§B0 mwim)kd andotG on were seen.
(64050 nm) magnitudes - adr.eCotmpear psoduof ©Ddadblleosw 2 an
resol ution spectrophot omes er va(tpiroinssm)a girreet rmerhd n twai ttil
(Pancino, 2010) . A numbePrA;oft het le@eocparametenbky ab
i ncluded in Tabl e 6, ar e .cQ@anitaa iweerdi abni IDR2y. daBtuat weorr
given star, some parametetrbe magmmpone mtes ;i nactl utdreids Pt
haps because sufficient almlaé y smay hracst nhoatv ey eébte elme e w a
Tabl-&uémary of Preliminary Properties from Gaia Sat e

] PM RA PM Dec Parallax Distancd Radius Teff RV Lum |G Sef G PA
WDS  Dicovery|masiyr) (masfyr) (mas)  (I-y) GmagBPmagRPmatl (sol) (K) (km/s) (sol) | () (deg)
13122+1608 A2225 -22.45 69.32 8.43 383 7.360 7.592 7.031| 2.56 6673 -17.3 11.66|2.957 72.38
-21.01 64.66 9.10 355 [12.18¢ - - - - - -
14046+3425 HU646 -18.54 10.01 6.59 490 8.045 8.137 7.900 - 8157 - - 2.087 23.80
-16.99 10.59 6.63 487 111.882 - - - - - -
14122+422%5 HO57 -38.54 -3.57 3.83 844 7.887 8.530 7.160| 9.85 4697 -53.0 42.53|2.552 204.41
-38.45 -2.69 3.58 903 |11.971 - 10.303 - - - -
14171+5433 BU1271| -169.90 -57.35 19.18 168 6.836 7.219 6.332| 2.09 5573 -45.6 3.79 | 1.697 353.24
-168.55 -67.18 18.75 172 [10.763 - - - - - -
14525+2348 COU305| -21.15 23.05 3.95 818 6.948 7.518 6.278 | 13.82 4806 -52.3 91.84]3.692 65.32

-21.01  23.65 3.92 823 [11.982 11.718 10.783 - 5096 -55.6 -

15190+2541 LDS6304 -564.57 -125.14 29.42 110 | 7.798 8.198 7.272| 0.94 5402 -30.9 0.676| 3.330 158.41
-544.13 -113.37 29.33 110 |12.091 12.451 10.727 - 4947 - -

15483+1400 A1637 -1.52 -64.31  4.73 683 [9.280 9.801 8.638| 3.67 4941 -7.6 7.22 |2.670 257.74
-3.22 -64.74 553 584 [12.73€ 13.164 11.804| 0.69 4797 = 0.228

15536+1604 A2079 20.20 -22.55 11.83 273 |[6.095 6.332 5.757| 3.42 6513 -0.6 19.02|3.973 60.73
20.19  -24.38 1241 260 [11.83C 11.383 10.519 = 5096 = =

16315+3331 BU816 | -25.28 -11.23 7.03 459 |17.082 7.148 7.011| 2.50 7982 = 22.945.044 221.08
-20.47  -10.15 7.10 455 11.477 11.897 10.869| 0.79 5173 -17.1 0.405

16335+3030 BU818 | -38.12 -2.79 5.79 558 |[6.818 6.959 6.624| 3.71 7624 = 41.88| 4.120 36.35
-35.97 -3.83 5.93 545 [12.681 12.566 11.749 = 5096 = =

16529+4608 A1869 1.95 -45.45 8.83 366 |8.802 9.111 8.364| 1.60 5924 3.8 2.85 | 2.139 221.34
1.27 -43.97 8.75 369 [12.995 - - - - - -
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6. For those secondary sttarast tuhsatnghawe alpeefrft ulries tdeed,i

range is ~4800K to ~52090Kght 8atsedompohéaprt Gadioa Hne a

R diagr am, gpuGrh n o otl oe (l@dax ,t ot hciosnt ami nati on by th

temperature range cor rtetse olnidgh tr ooufg htlhye tpa i snae gt r al

types G8 through K2; t heAsefaorree s utlhte s ewea rceh oaspep atroe ns

l'y common dwar f s. N o nteu roef utshiensge tsheec oinndaagrei eosf atrhee

red dwarfs (cooler thamri~BBtOOK)t hduit mdaed euntriell etals

may include more red dwhefsto identify the region

7. The | arge Radius and LUuwmmionoisti.t yAondf seveursael toHe t be
primary stars indicatebrtihgahtt etshte ysway ewea i @lheiss wdrihgsr

gi ants. altlhe 1 ight for Iatme 9ptraompo,rt

8. I n most binary systemsf,ort eemcshecommedary star i s coc
er than the primary, bAih eher secompllairgyatstoanr aofi

COU305 is hotter. Thepacnoioolne rs iptrsi noanr y( oarp ppeaarrtsl ys oo

mu c h b ([iGg h-t €b5r) because pirit masyl i kel yhasredse it wi

gi ant , al most 14 ti mesbebausezefoft htalhe csounnt.ami nat i

. . magni tude smaller than it S

7. D'SCUSSlon . obl em, e mlg t, —sitnePthsee—1
Whil e conducting the {]ghggletrlqr EaASYHEME MisS ¢ unr

on the briescpoencsttrruunc t e d i tgaers,a|soenveer@§1u|’qouebsé obtain
tions arose regarding tiﬂ%récql&hrracbyotchf st e iarhderbraecgk
ues. This section summargzesnd hesg€afdg8ShHhindNShe same
As statéd iestbBeati on of, itpet ”éatga”r'tcuoduel ©fpe measur

each component is carriggg fownsd Ndlp efr t uP&! |j nClal QW
aperture c~en_t\er'ed aroung.lert]lth c %‘@ﬁ’intetﬁ‘&e sA‘epﬂaUreastteiloyr
naturally mmm@dthng apehbwjsg, s oyf oB€ained b just
| fic | a sossiicnagll e st ar phoyg0 [ & @dathTiréugP cedur

size is generally simplye\gﬁﬁ)is&@etobdtncitudiest i€f fSject
di sk and exclude any Otf?%ralmgaril?r%)r%tv%r-th':eoracccluqsaec
ble stars the situation ;igjgemore omplicated becaus
involved plate scales generally make the instrumen
di f fractiiAin ypadtitsekiranppdr effng&dncl usi on and Perspec
evidencedlln Pl ates 1 he results reported in 1
At first sight, and sibicepeber gmabanafyphodtomet syp

capture all/l the star's loifglRttheeckl es@baw8perur moti tond
t hat t he bigger t he apemdturriec irsestulhe smmrme aa @a@ur awiet
measur ement i s But |l arger apleatiuomesbagedtmetthwod spr C
| e ms. First, for faint sqtuaardsr,anas atmbe gaiperyt pme bil manr. €
background soon starts adRleshwgl tmrsoifsoer fpahsotteormet mam e
tured starlight. Second,off olrarvgeer ydicfl foesree nsttiaarls , mat ghrei
tion rings of both compamémtgs arld howerl arpepg unigr,i nsgo f
measuring the magnitude coefr nda noggo mphaen inemn swirtemeat @p er
ture tmay |liamglude some Iltihghtvafrn omst m®i bei glhohtur ces a
prirma star's rings of the reconstructed PSFs a
This suggests wusing anofaptelrd urienalo rme gggemre thamaitn

Airy di sk. Using the Aithedbpki mal taepemptrimar i rsttae
sizing the aperture appeéiask) reasdntlwée .imediswed nagll | 1
theory says that the andghlamsdi amebestahdathd sp hda tski
depends on the telescop€oapiems uoe 8Ehdan)hemaoyb selrsre
wavel ength and hence ismbobhe samsi §{phytel Galdlt yarstne @n i
same | mage I n practicesulitts.appears smaller for f
star s because, in this c aAsuet,o marn li y-btalmd oumrttdale, i bhrti
area emerges from the noisy background.,, Thi$:y0e2045
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