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Differential Astrometry
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> Fast tracking (10ms) determines a(t).

» Second detector stabilized, slowly scans the two stars.
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Phase-Referencing

Differential Astrometry: Theoretical Precision

0D = 9s-B — éd — da .
» Baseline B measured by
] wide-angle astrometry.
0} | » Internal delay d measured
e i by laser interferometer.
e Model Perl. w/o phase rel i
T 1 » da(t,s) nonzero due to two
terms:
1. Anisoplanatism: 65 > 30
arcsec.
, 2. Coherence Loss:
Phot. Noise .~ Anisoplanatism Tempora| turbulence
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Differential Astrometry
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Phase-Referencing
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& Equulei

0 Equulei

FIV+F7vV
P =5.7058 4 0.0003 years

d = 18.39 + 0.05 parsecs
V =499, K=3.27
Each 1.19 4+ 0.01M

Age 2.2+ 0.6 Gyr

_2
My > 11.5 (month) * Jupiter Masses
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Differential Declination (mas)

3 Equulei Previous Astrometry

8 Equulei PHASES Astrometry
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k Pegasi
A: F5 IV, 154 M@ k Pegasi Previous Astrometry

Ba: F5 IV, 1.67 Mg 0

Bb: 0.82 M,

A-B Period: 11.6 years £ 5

Ba-Bb Period: 5.97 days ? 0

Mutual Inclination: 43.8 degrees 250
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V819 Herculis

V819 Herculis
A-B Period: 5.5 years

Ba-Bb Period: 2.23 days

V819 Herculis Previous Astrometry

Ba-Bb shows eclipses

Mutual Inclination: 23.6 degrees

. Differential Declination (mas)
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Mutual Inclinations

Mutual Inclinations

Observed Angular Momentum Orientation Distribution
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Future Work

~ 50 systems observable with current setup.

» Within view of PTI (dec ~ +10 to +50)

» K <45

> Astrometry for AK < 1.5. Direct detections at AK <5
» Separation less than 1 arcsecond

> Average My min = 0.7Mj.(3 0 = 30pas)

> 36 systems: My min < 1M

» 17 systems: Maximum stable Pp,; < 2y.
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Conclusions

Conclusions

o Target systems in PHASES primary sample ——
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> Astrometry of sub-arcsecond binaries demonstrated at
precisions < 1074,

» Astrometry detects faint companions to binary systems.

» A survey of sub-arcsecond binaries will search for planets
around stars inaccessible to other methods.
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