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Abstract ThelanestsdatersutsframheNavmetotypeO;ﬁcalrtHfa'orre
ter (NPOI) are summerized. Mgor areas reviewed include 1) recent results on NPOI

imaging ad orbits of rad o star systars, with erphasis on the delineetion of the Algol

1 Introduction

The NPOI (Armetrong et a. 1998), located on Anderson Mesa Arizong, is a joirt
project of theU.S. Navd Observatory and the Naval Research Laboratory in coopea
tion with Lowd | Observatory. The NPOI includes arrays for both imeging and astrom:
dry. The arays share vacuum feed and delay line systems. The NPOI fegtures rapid
tip-tilt star tracking, active group-dday fringe tracking over a wide band (currently
550nm*850nmin 16 channels) and a high degree of operational autoreti on. Thewide
dchﬁmbaMdmaﬂmddomewrgd.tycydenH(erajdarveys(Hmad.
2004) and snapshot imeging (Zavaa e a. 2010) pradtical. This paper summeEnizes
rrmyofmerecatscierterajlsfromtheNPOI made possible by these capahilities.

2 RadioStars

Ongoing NPOI observations are being used to inprove the orbits of some half-dozen
rado star systers brighter then V = 6:5 for possible use in tying the forthcoming
NPOI bright star astrometric catalog (UNAC, Benson et a. (2010)) to the ICRF. In
the case of the Algol triple system (Zavala et a. 2010), the NPOI has produced for
the st time images resolving dl three components (eg., Figure 1), separating the
taj:ayconporutfromﬂ'e binery and simutaneously resolving the eclipsing binary
pair, the nearest and brightest eclipsing birery. The NPOI observations led to revised
orbitdl demants for the triple system and recti4ed the 180-degree ambiguity in the
position angeof Algol C (Figure 2). The megnitude d Perences and messes for this
mplesystemdrecﬁy determined by the NPOI are consistent with earlier light curve
modeling results.
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Figuel Animageof theAlgol triple system made fromthe NPOI data of 2006
Oa 29. Algol C is the component in the upper right hand comer. The insert shows
a dose-up image mede from the NPOI observation of 30 Oct 2006 and ermphasizes
the motion of Algol B between the two epochs. To quide the eye, the appraximete
positions of Algal B areind caed a each epoch by a #ed black cirde. All 4gures
aefromZavaaet a. (2010).

3 Binaries

The NPOI routinely observes a dozen binary systes to provide observati ons, espe:
ddlywrmﬁesystamaenapaiastrmmmem&emdeirtafm
dry program a USNO-DC (Figure 3; Mason, private communicaion). Observations
of various bright (eg., #0ri; Hummd (2011)) and fant (V ¢+ &7) binary systenrs,
induding Pop || systerms, are dso being mede for various members of the NPOI col-
|aboration. Observations of triple systerrs, observations for the detemination of O-ster
resses (eg., Patience et a. (2008)), and a B-star multiplicity suvey (De Rosa et dl.
2011) cortinue.

4. BeStar Disks and Binaries

In artidpation of the possible cdllision between the circurrstellar disk of the Be star
componert and the secondary star in the highly eccentric binary system ¢ Sco, NPOI
obsenvations ware usad to revise the orbital parameters. The NPOI spatially resolved
the binary components in 2000 and over a period between 2005 and 2010, leadingto a
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Figwe 2. The lage 4nre illustrates the AB-C orhit of Algol. A vedor from
the origin indi cates the periastron point. The inset 4gure shows the A-B orbit. The
astrorretric results of (Zavalaet d. 2010) are plotted with the astrometry of Panetd.
(1993) rotated by 180 degrees. A mows show the direction of the orbital motion on
the sky. All egures arefromZavadaeta. (2010).

revised orbit (Figure 4) and a redned prediction of the time of periastron (6 uly 2011
UT ¢ 2 days; Figure 5; Tyaner et d. (2011)).

5 Stdlar Diameters

The NPOI continues its long-standing observing program to obtain high-precision an
gular diameters of stars. Thegoal of one program (Baines 2011a), combining observa:
tions fromthe NPOI and CHARA arays, is to obtan limb-darkened angul ar diameters
of sus dent predgision (+ 2%) to eventually combine with astroseismological dda to
obtain stellar messes. Angular diameter measurerments of exoplanet host stars aredso
ongoing (Banes 2011b). The andysis of the data fromall these observatiors uilizes
advanced coherent averaging (J orgensen 2011) and inmproved eror estimation using
+bootstrap® Monte Carlo techniques (Tycner et d. 2010).
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Figue 3.  Plot of data for 73 Leo. The <4gure shows the rd aive visual orbit of
the system (Mason, private communication); the X and y scales ae in acseconds.
NPO| messurements are shown as 4Hed circles, while previous speckle interferom
etry messurements are shown as open circles. The dashed curve represents the best
orbital 4 based on the speckle measurements (Hartkopf & Mason 2011), while the
solid aurve is a revised orbit including the NPOI measurements. The dot-dash line
indicates the line of nodes of the revised orbit. All measurements are connected to
their predicted positions on the revised orbit by O-C lines. The direction of motion
is i ndicated on the north-east orientation in the lower right of the plot. The grey area
represents that region where the pair is too dose to be resolved by speckleinterfer-
omery with a dmtelescope
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Figue4. Top: Plot of datafor + Sco. The 4gure shows the reldive visud orbit
of the systermy the x and y scales are in milliarcseconds. NPOI measuraents are
shown a5 #led drdes, with the comespond ng best- € orbit shown as a sdid curve
The dashed curve represents the best orbit from Tango et a. (2009). The uncertainty
dlipses of the NPOI cita are generdly smeller than the size of the plotted symrbols.
The location of the primery is merked with a aross. Bottonmt The east-west (squares)
&argmm-sumwoss) components of the O-C vectors as a function of thePA., of
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Figue5.  Predicted positions of the secondary during the 2011 peri astron passage
a 10 days (triangles), 30 days (diamonds), and 60 days (squares) before and after
the periastron passage (cross). Locations of the secondary along the neMy revised
orbit basad on paiastmﬁningsfmrxe:ioxsstuisaredsosrmn(ﬂmes). All
positions are messured with respect to the primery, whichis located & the origin of
thepot All 4gures are fromTycner et d. (2011).
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