V(u) =0 as a probe of stellar atmospheres
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Premise:

The spatial frequency u where Re(V) = 0 can vary with A.
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When the target isn’t fully
resolved, we fit a model.

‘ U.S.NAVAL \
ESEARC

LABORATORY

---------------------

k CrB exoplanet host diameter:
1.543 + 0.009 mas™*

Interference fringe contrast

Baseline (10° waves)

CHARA NPOI March 19, 2019



=
O

0.8 1 -
i n _ Baines et al. 2007 ~
506[ 1
a1 [ 1
Do.4L N\ I 1
> - WAL 1
0.2L Boyajian et al. 2014 %& 1 L h
[ HD 189733 * 1 | HD 148293 Baines et al. 2011
0.0\- ......... e v e v s v Lev v s v anss Lo svsv ey Lo v s s 0 s sy N = L . L L L ] L
0) 1 2 3 4 ) 6 0 40 80 120
Spatial frequency (108 rad—1) Baseline (10° waves)
When the target isn’t fully -« CrB exoplanet host diameter: |

1.543 £ 0.009 mas™

resolved, we fit a model.

The closer we getto V = 0, the
more precisely we estimate —

Interference fringe contrast

Baseline (10° waves)

CHARA NPOI March 19, 2019

‘ U.S.NAVAL \
ESEARC

LABORATORY




1.0 S e I R I ]
0.8 1 -
i i ~® Bainesetal. 2007 ’
] 0.6;'_ RN | 1 -
@ : -
Do4L N ] 1 -
> - Ny .
02F Boyajian et al. 2014 %& 4 =
[ HD 189733 * 1 | HD 148293 Baines et al. 2011
0.0\- ......... Lo s s v e sy I T Ly s s v v sy Lt ve oo ‘ . L ol e ] L
0 1 2 3 4 5 6 0 40 80 120

Spatial frequency (108 rad-1)

When the target isn’t fully
resolved, we fit a model.

The closer we getto V = 0, the
more precisely we estimate —

Interference fringe contrast

‘ U.S.NAVAL \
ESEARC

LABORATORY

Baseline (10° waves)

--------------------

k CrB exoplanet host diameter:
1.543 + 0.009 mas™*

Baseline (10° waves)

CHARA NPOI March 19, 2019



1.0 S e I R I ]
0.8 1 -
i i ~® Bainesetal. 2007 ’
] 0.6;'_ RN | 1 -
@ : -
Do4L N ] 1 -
> - Ny .
02F Boyajian et al. 2014 %& 4 =
[ HD 189733 * 1 | HD 148293 Baines et al. 2011
0.0\- ......... Lo s s v e sy I T Ly s s v v sy Lt ve oo ‘ . L ol e ] L
0 1 2 3 4 5 6 0 40 80 120

Spatial frequency (108 rad-1)

When the target isn’t fully
resolved, we fit a model.

The closer we getto V = 0, the
more precisely we estimate —

HU D g 0|_ D

" coeffs ”

Interference fringe contrast

‘ U.S.NAVAL \
ESEARC

LABORATORY

Baseline (10° waves)

--------------------

k CrB exoplanet host diameter:
1.543 + 0.009 mas™*

Baseline (10° waves)

CHARA NPOI March 19, 2019



VISIBILITY

1.0- T T T T T T ] e
0.8[ ] -
[ ~® Bainesetal. 2007 N
0.6 __ RN . __ I
0.4F AN 1 -
i R4 i
02k Boyajian et al. 2014 %& 4 =
[ HD 189733 * 1  HD 148293 Baines et al. 2011
0.0\- ......... Lo v s v a1y Lo va v s sy P Lo vs s 1aaay beveevoain ‘ . L L L L
0 1 2 3 4 5 6 0 40 80 120
Spatial frequency (108 rad—1) Baseline (10° waves)
. - 1< lCr'B Tex'c:op'lar;e’rt hlc>s;t d'iarméte'r:. |
B est: | 1.543 + 0.009 mas™

measure 6, where

calibration free!
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We know that g, = 6,5(A); for example:
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We know that g, = 6,5(A); for example:
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6,p (800 nm) / 6,5(550 nm) = 2%
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Three questions:
1) How can you measure 6, precisely?
2) How can you measure 6 5(A) across A?

3) Is this interesting?
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Three questions:
1) How can you measure |u|, precisely?
2) How can you measure |u|,(A) across A?

3) Is this interesting?
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Visibility amplitude (arbitrary units)
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1) Measure |u|, precisely by

watching Re(V) cross zero:
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Three questions:
¢/ 1) How can you measure |uf, precisely?
¢/ 2) How canyou measure [u|y(A) across A?

3) Is this interesting?
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Compare with NPOI zero-crossing measurements
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V(u) =0 as a probe of stellar atmospheres
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