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« Joint project between NRL, Lowell Observatory, and USNO
Observes in visible wavelengths (550 to 860 nm)
« Consists of two nested arrays:
— 4 astrometric stations
— 10 imaging array stations distributed among 30 piers
« Combines up to 6 beams
* Apertures are 12-cm
* Current magnitude limit: 6.0
* Baselines span 9 t0 98 m
* Soon will have 432 m baseline
« Beam combiners:
— Classic
— New Classic
— VISION
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Hutter et al. 2016, ApJSS, 227, 4

* Project born from past and current speckle programs

« Goal: test the contention that speckle and RV surveys
have closed the gap in orbital period coverage

* Interferometry offers a single technique for multiplicity
detection over separations/periods spanning classic
visual doubles to interacting binaries.
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Observations

AC, AE, AW: Max Zenith Distance = 60 deg

« Used AC, AE, AW stations :
— Best sky coverage ) :@* .
— Good UV coverage S i

» Sample derived from TPF list:  ~ L
— Stars within 30 pc e e e S I W
— my £ 4.30 (limit c. 2004) arpevraatsied
~ 0.3 < B-V < 1.2 (FO to mid K) SR\
— Dec > -20° = _g‘?
— Captured 90%/28% of Ill/V stars S I\

relative to Hipparcos completeness T

— 59 sources .

* 1389 multi-baseline observations of 41 of 59 stars on 46 nights
e 705 observations of 15 non-program binaries
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Inner angular separation limit set by resolution of modest baselines
Outer limit set by bandwidth smearing, up to 90% reduction in V2 at 860 nm
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' NPOI | " NPOI + speckle | 16 nights of data
— 0; | \‘ - — OR | \. ) . .
[ E | New orbit fit
g o 1 § o | 1 NPOI error ellipses < 0.5 mas
§ E \
Q¥ @
100 - 4 -00f |
s o0 s =
Right Ascension offset [mas] Right Ascension offset [mas]
. . Table 10
Other blna ries. 7 Her—Orbital Elements
— Position measurements of secondary for Parameter Value
19 Systems a (mas) T6.21 £ 0.27°
. . ¢ 0.5135 + 0.0028
— First accurate measurements for B Scuti i (deg) 105.25 + 0.5]
. - . W (deg 184,97 = (.40
— Limiting magnitude went from 4.3 (2004) ”L.L:g]} 12000.0) 1458 & 0,47
: : I il';l}':\i 270619 £ 480
to 6.0 (now), which would increase sample T 4D ~24400000) ecsd s
to 51 stars within 17 pc @ 1.34
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Disks of 48 Per and  Per

Grzenia et al. 2016, ASPC, 119

 Be disk stars §
377 observations in the Ha band |

« Used the non-LTE code BEDISK, BERAY = 1)
and 2dDFT 1o =

100 50 0 -850 -100

1.2 ‘
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B Lyrae’s Accretion Disk

Nemravova et al. 2017, A&A, in press
B Lyr A: rapid mass transfer via an accretion disk

Observed using 3 beam combiners on 2 instruments:
— NPOI Classic, 562 — 861 nm, two 3-station triangles
— CHARA MIRC, H-band, 6 telescopes
— CHARA VEGA, R=5,000, 2 or 3 telescopes

Used 4 calibrators

Photometry was monitored for 3 years.
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Example CHARA Data
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slab/sd

« Models were fitted for:

alrad)
ofrad)

— Shape, size, radial density, T profile

—4 -2 0 2 4

— A possible hot spot N
— Orientation on the sky

=) 5
. g g
— Distance » ;
-4 -4
-4 -2 0 2 4 -4 -2 0 2 4
Disk shape / Radial temperature profile alrad) olrad)

Param. Unit  Min Max slab/sd wedge/pl wedpe/sd S
i (deg) 91 95 045308 94,5308
Q ideg) 251 255 . 2534005 253,40+ 7%
To (K) 23000 32000 | 31 35[]1;?;__.: 24 720£1 150 24 ?Eﬂtﬁs';: ) =
o (gem™) S.00°%F 51070 7.38£172 T.26£58 « 1077 £
ar 1.1 0.75 _5
@n -3.5 -0.80
Rout (Rz) 26 13 -4
H (Rzy 7.5 12 e
d (pc) 305 335 a(rad) -
1"‘=|.L: ]"T_l Fig. 3. Images of Lyr for the different models of the accretion disk
Youye 4.08 surrounding the gainer for wavelength 1000 mn and orbital phase 0.25.
Yhop 188 § goes along north-south direction, and « along east-west direction.
1"‘. 1.58 Above each panel shape of the accretion disk (see Fig. 2 for nota-

= — — tion), and radial temperature profile. “pl” stands for power-law given
Mg 1434 by Eq. (8), “sd” for steady disk given by Eq. (7), and “hg” for isother-
Nyz 15936 mal profile.
Ngp 6 E69
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Baines et al. 2016, SPIE, 9907, 3T

« Sample comes from the Penn State-Torun Planet Search
(PTPS) survey

* Full sample is 744 giant stars; 455 with spectroscopic
analysis completed

* Goal: provide more precise, model-independent radius
 Stellar parameters: T 4, L, Fgo, Mass, age

» Planetary parameters: P, mass, T tace
* NPOI can observe 25 of the stars — have data on 6 so far
« CHARA will get more. (Hopefully.)
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Results

SPATIAL FREQUENCY (108 cycles/radian)
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2.618+0.044
3.321+0.023
1.952+0.012
2.172+0.005
2.166+0.009
2.481+0.011
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Fundamental Properties for 90 Stars
Baines et al. in prep

« Data from the NPOI archive - 2004 to 2016

« Spectral classes span B to M

« Luminosity classes: | (7), Il (3), Il (71), IV (3), V (6)

« Mostly a paper of long tables

« Determined the regular stuff: 6, R, T« Fgo, L, M, age
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Example Data

it HD 1013 ]
1 = HD 8512
= N ]
m JF ]
5 1F HD 17709
= 1t 1
e 1r ]
E L. o]
= 1 ]
T jor alln ]
2 HD 18925 JF HD 20644 ]
O b 1k ]
~— 1r ]

0.0 i — -
0 j——--x,i HD 28305 4 F— HD 31964 4
F . 1F \ b
0.5F ‘\ 1F \‘ ]

B0 80

100

\ N
Gﬂ)rgm@[hnvcgmty @ :

120 140 0O 20 40 B0

SPATIAL FREQUENCY (10° cycles/radian)

e

VISIBILITY

CALIBRATED

. I’.@vatou‘e' LESIA
de Paris 1

o

CHARA 2017: Year 13 Science Review — Adaptive Optics and Open Access

3 StTarE UNY

B T \_ o
HD 169414 1 T HD 170633 ]

HE HD 172167 1F T HD 176524
N S M o— 3 B S
b ™~ HD 176678 {F T HD 180610

100
SPATIAL FREQUENCY (1

= A

NASA Exoplanet Science Institute

150

\

(©,

0 20 40
0° cycles/radian)

80

60

Observatoire

de la COTE e'AZUR

100 120 140




