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Unnemty
Observables in Optical Interferometry
e Squared visibility amplitudes
- Contrast of fringes
* Closure phases
- Sensitive to asymmetries Monnler et al. 2003

- 0° or 180° for point symmetric sources

* Differential visibilities and phases %(‘5@/
- Obtained for spectrally dispersed data - line vs. continuum

- Kinemaﬁcs Obser\.'ed Intr|n5|c Atmosphere
B(2.0) = (2.3 0(3)-012)
dinat B(3-1) = Do(3-1) + [0(1)-0(3)]

o
uv coordinates Cngﬁglgg = @, (1-2)+D,(2-3)

- Position of telescopes projected on to the sky (1-2-3)  +®(3-1)
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Sparse uv coverage

Baldwin et al. (1996)

Kluska et al. (2020)

Eisenhauer et al. 2024

v (MA)

v(M]))

1

a COAST 3T 1996

| Capella

-5

00 T T T l T

HD 101584

100 75 50 25 0 -25-50 -75-100
u (MA)

North (m)

North (m)

300
200

100

[=]

-100

-200
-300

300

200
100

-100

-200
-300

b CHARA 4T 2007

300 200 100 0 -100-200-300
East (m)

d VLTI 3x4T + CHARA 6T 2022

T T T f T T T
e + MIRC-X

LR S . VW PIONIER

HD 190073

300 200 100 0 -100-200-300
East (m)

Monnier et al. (2007)

Ibrahim et al. (2023)




$»

Gcor aState
Umversﬂy

Step 1: Inspect Data

OIFitsExplorer [c1]

File Edit Interop Help

|_°||2| | + |VIEW 0 x
2 | plot | data
Granules | Files 8

r - = : CHARA - H [1.4889 um - 1.7307 um] - 51-52-E1-W1-W2-E2 / E1-W1-W2-E2
Target [ ins. mode|  Night | O Files : Day: 2011-09-14 - Source: HD_222107(2)
) Tables |
| 1E0
= 0_222107(2) : " ey,
¢ L3 H_PRISM |
[ 2011/09/14 3 1B
| a
12
. =)
& e
I X S1e3 0
o u
L
164
1 granules, 1 oifits
= / 1ES
CHARA <1148 Um - 117307 m) - S1-52-EL W1 Wa-E2 [ E1-W1-Wa-22 [ Targets : I Made by OIFitsEx plorer|MMC
. 1 30T1-00-15 - Sourcar 0222107031 o [ HD_222107(2) : 200
- | = -
ot : 150 ol e -H' "fﬂ"t'--i'"i" :
= 100
- T s0
130 L1
120: e
Lo ‘é‘ 4] S
. z
- L @ 50 .
o N “Filters = = -100 .
o = . = EFF_ WAVE [ = |[vide]| - : ‘
i - 150 sty A
b = = - P T R 8 ] » P
é 10 200 Made by OIFitsEx plorerMMC

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
SPATIAL_FREQ (MA - 10~6/rad)

NE1-E2 BE1-W2 § E2-W2 S1-E1 WS1-E2 | S1-W2 §S2-E1 §52-E2 ) 52-51 B S2-W2 BW1-E1 @ W1-E2 pW1-51 @W1-52 B'W1-W2 BE1-E2-W2 B S1-E1-E2
S1-E1-W2 S1-E2°W2 §SZ-E1-E2 | S2-E1-W2 §S2-E2-W2 )1 S251-E1 WS2-51-E2 §S2-51-W2 BWL-E1-E2 | W1-E1-WZ pW1-E2-'W2 RWL1-S1-E1 @WLS1-E2
JMW1-51-W2 mW1-52-E1 W W1-52E2 W1-52-51 B W1-52-W2

| Infos: 1104 / 1104 points  |Data: X[186.543, 221.@35] Y[-179.992, 179.99] |Data+Err: X[106.549, 221.835] Y[-301.25, 308.226] [[28.245

143 295]

- = Show: |VIS2DATA, T3PHI vs SPATIAL_FREQ |v\ Color by:|baseline or... |'| Skip Flagged [ | Draw lines E|
e CLI args: -target id HD_222107(2) = il X axis |SPATIAL_FREQ |v‘ [Jinv. [1log [v]inc. 0 [¥] def. range () auto ® default O fixed
:
. i |VISQDATA |v‘ [linw. log/ []inc. 0 [v] def. range ) auto ® default ) fixed
230 || Y axes
20 = = = = - = == = i ] |T3PHI |v‘ [Jinv. [Jlog [Jinc. 0 def. range () auto @ default O fixed IE‘
U (M) - 10~6/rad) f
e [ log_VIS2DATA_T3PHI_vs_SPATIAL_FREQ_HD_222107_2 CHARA_H_S1-52-E1-W1.W2-E2 E1-W1-W2-E2 2011-09-14.png created. T | rrovided by JAARAC

https://www.jmmc.fr/english/tools/data-analysis/oifits-explorer
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Step 1: Inspect Data

OIFitsExplorer [c1]

File Edit Interop Help

|_°||2| | + |VIEW 0 x
2 | plot | data
Granules | Files 8

r = N ] CHARA - H [1.4889 pm - 1,7307 pm] - S1-52-E1-W1-W2-E2  E1-W1-W2-E2
Target [ ins. mode|  Night | O Files | Day: 2011-09-14 - Source: HD_222107(2)
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" : 2011:09.14 - Source: HD_222107(2) o [ HD_222107(2) 200
- | . -
- | 1s0 nlye 0 -H- "’ﬂ""ﬂ'r' .
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- T s0
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. z
- L @ 50 .
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SPATIAL_FREQ (MA - 10~6/rad)

NE1-E2 BE1-W2 § E2-W2 S1-E1 WS1-E2 | S1-W2 §S2-E1 §52-E2 ) 52-51 B S2-W2 BW1-E1 @ W1-E2 pW1-51 @W1-52 B'W1-W2 BE1-E2-W2 B S1-E1-E2
S1-E1-W2 S1-E2°W2 §SZ-E1-E2 | S2-E1-W2 §S2-E2-W2 )1 S251-E1 WS2-51-E2 §S2-51-W2 BWL-E1-E2 | W1-E1-WZ pW1-E2-'W2 RWL1-S1-E1 @WLS1-E2
JMW1-51-W2 mW1-52-E1 W W1-52E2 W1-52-51 B W1-52-W2

| Infos: 1104 / 1104 points  |Data: X[186.543, 221.@35] Y[-179.992, 179.99] |Data+Err: X[106.549, 221.835] Y[-301.25, 308.226] [[28.245

143 295]

- = Show: |VIS2DATA, T3PHI vs SPATIAL_FREQ |v\ Color by:|baseline or... |'| Skip Flagged [ | Draw lines E|
e CLI args: -target id HD_222107(2) = il X axis |SPATIAL_FREQ |v‘ [Jinv. [1log [v]inc. 0 [¥] def. range () auto ® default O fixed
:
. i |VISQDATA |v‘ [linw. log/ []inc. 0 [v] def. range ) auto ® default ) fixed
230 || Y axes
20 = = = = - = == = i ] |T3PHI |v‘ [Jinv. [Jlog [Jinc. 0 def. range () auto @ default O fixed IE‘
U (M) - 10~6/rad) f
e [ log_VIS2DATA_T3PHI_vs_SPATIAL_FREQ_HD_222107_2 CHARA_H_S1-52-E1-W1.W2-E2 E1-W1-W2-E2 2011-09-14.png created. T | rrovided by JAARAC

https://www.jmmc.fr/english/tools/data-analysis/oifits-explorer
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Step 1: Inspect Data

OIFitsExplorer [c1]

File Edit Interop Help
A | + |vIEW 0 x
2 | plot | data
Granules | Files 8
| = | = N g CHARA - H [1.4889 pm - 1.7307 pm] - 51-52-E1-W1-W2-E2 / E1-W1-W2-E2
Target |Ins. mode| Night | Files Day: 2011-09-14 - Source: HD_222107(2)
) Tables
1E0 -
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a
E ‘ LT L]
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o u
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1 granules, 1 oifits IZe b
L
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E Ta rgEtS g Made by OlFitsEx plore|MMC
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I
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fad p— T T L] LT, o
200 Made by OIFitsEx plorerMMC
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| SPATIAL FREQ (MA - 10~ 6/rad)
WE1-E2 BE1-W2 pE2-W2 S1-E1 WS1-E2 | S1-W2 BS2-E1 §S2-E2 §S2-51 BS2-W2 gWIL-E1 § W1-E2 B W1-51 BW1-52 B W1-W2 BE1-E2-W2 B S1-E1-E2
S1ELW2 S1-E2-W2 WSZEL1EZ S2-E1-W2 §S2-E2-WZ ) S2-51-E1 WS2-51-E2 @S2-51-W2 RWI1-E1-E2 | W1-E1-W2 g WI1-E2-W2 B W1-51-E1 WW1-51-E2
/| WwW1-s1-Ww2 mW1l-S2-E1 1 W1-52-E2  'W1-52-51 B W1-52-W2
|| 1nfos: 1184 / 1104 points | Data: X[106.543, 221.835] Y[-179.992, 179.99] | Data+Err: X[106.549, 221.035] Y[-361.25, 368.226] | [48.246, -143.295]
=l Show: [VIS2DATA, T3PHI vs SPATIAL_FREQ || color by:|baseline or ... |+ | skip Flagged [] Draw lines E|
CLT args: -target_1d HD_222107(2) ~| i X axis |SPATIAL_FREQ |v‘ [Jinv. [1log [v]inc. 0 [¥] def. range () auto ® default O fixed
g |VISQDATA |v‘ [Jinv. [¥]log [Jinc. 0 [¥] def. range () auto ® default O fixed
]| Y axes
~| |T3PHI |v‘ [Jinv. [Jlog [Jinc. 0 [¥] def. range () auto ® default O fixed IE‘

[F log_VIS2DATA_T3PHI_vs_SPATIAL_FREQ_HD_222107 2_ CHARA_H_S1-S2-E1-W1-W2-E2 E1-W1-W2-E2 2011-09-14.png created.

I rovsessy JUAHAC

https://www.jmmc.fr/english/tools/data-analysis/oifits-explorer
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Step 1: Inspect Data

OIFitsExplorer [c1]

File Edit Interop Help

+ [VIEW 0 x

| plot | data
Granules s g

F - N CHARA - H [1.4889 pm - 1,7307 pm] - S1-52-E1-W1-W2-E2  E1-W1-W2-E2
Target | Ins. mode| Night | Files ; Day: 2011-09-14 - Source: HD_222107(2)
) Tables | :
: 1E0
=7 HD_222107(2) - -, . .
e s | ~ Limb-darkening and spots

[ z011/09/14 : 1E-L

1E-3

log VIS2DATA

OlFits Explorer

1E-4 1
1 granules, 1 oifits S I Z e

— e ol 165

=3 Targets : Ll
B e e o (I HD_222107(2) ]

20 = 1 200

150 ag. .-q-.l "?#t'-'-ﬂ'r'-'.
z T Non-zero closure phases g 1"

100

Made by OfFitsEx plorer|MMC

- -
e : % Asyl nmetries '
i, 2 50
130° ;
T
120 ! A
o0 — [}
& [ % S z
%0 o
- - ¢ s0
. , e T 5 100
B > ’ oty EFF_WAVE |v||Hide : 150 ! 1
H - ] h
I — = = el lll---‘ﬁ--—l‘llg ’ CI. - ‘lq"; .
é ;Z = : 200 Made by OlFitsEx ploreMMC
> — 0 10 20 30 40 50 80 70 80 g0 100 110 120 130 140 150 160 170 180 180 200 210 220 230

: SPATIAL_FREQ (MA - 10~6/rad)

|[WELTE2 WEL-W2 E2W2  SIEL WSIE2 | S1-W2 §S2E1 5522 15251 §52-W2 WWL-EL § WIE2 §WI-51 RWL-52 EWL-W2 §ELE2-W2 | SLEL£2
S1-ElW2 S1-E2‘W2 §S2-ELEZ2 | S2-E1-W2 §S2-E2-W2 § S2-51E1 §52-51-E2 § 52-51-W2 RW1-E1-E2 n WL-EL-W2 g W1-E2-W2 g W1-S1-El gWl1S1E2
flwwi-s1wz mW1-S2EL §W1-52E2 W1-52-51 §WL-52:W2

| Infos: 1104 / 1104 points  |Data: X[186.543, 221.@35] Y[-179.992, 179.99] |Data+Err: X[106.549, 221.835] Y[-301.25, 308.226] [[28.245

143 295]

- = nm Show: |VIS2DATA, T3PHI vs SPATIAL_FREQ |v\ Color by:|baseline or... |'| Skip Flagged [ | Draw lines E|
" CLT args: -target_1d HD_222107(2) =] | X axis |SPATIAL_FREQ |v‘ [Jinv. [1log [v]inc. 0 [¥] def. range () auto ® default O fixed
:
ne g VIS2DATA - inv. [¥]lo inc. 0 [v] def. range ) auto ® default () fixed
o g9 q
2%0 I Y axes
20 — — — - - - — — o =] |T3PHI |v‘ [Jinv. [Jlog [Jinc. 0 [v] def. range  auto ® default O fixed IE‘
N :
e log_VIS2DATA_T3PHI_vs_SPATIAL_FREQ_HD_222107_2 CHARA_H_S1-52-E1-W1-W2-E2 E1-W1-W2-E2_2011-09-14.png created. 1 pravided by JRARAC
B 10g_ _ _VS_ ! | HD_. T, . A - png

https://www.jmmc.fr/english/tools/data-analysis/oifits-explorer
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Step 1: Inspect Data

OIFitsExplorer [c1]
File Edit Interop Help

|_g||2| | + |vIEW 0 x

Granules | Files l PISET] data
r = N ] CHARA - H [1.4889 pm - 1,7307 pm] - S1-52-E1-W1-W2-E2  E1-W1-W2-E2
Target | Ins. mode| Night | Files ; Day: 2011-09-14 - Source: HD_222107(2)
) Tables |
| 1E0
=7 HD_222107(2) - -, . .
+ CIHprash - Limb-darkening and spots
[ 2011/09/14 : 1B
|«
12
. a
@ Sy
IS EXPIOorer
o
N L
i 164 1
1 granules, 1 oifits I Z e

1E5

=3 Targets : u
CHARA + 11,4889 um - 1.7307 ] - S1:S2-E1-W1-W2-E2 | EL-W1W2-£2 :
o 1

2y 2011-09-14 - Source: HD_222107(2) o [ HD_222107(2)

Made by OfFitsEx plorer|MMC

200

150 o SRS BT ARr
Uuv Coverage BEETTIR T Non-zero closure phases R - Kl

100

.|| Asymmetries

150

130

T3PHI (deg)

50

" KN Filters : -100

..... [EFF_wave |+ |[ride 150
=

[ %
el e TSR E g
| -200 Made by OIFisEx plorer|MMC

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
SPATIAL_FREQ (MA - 10~6/rad)

NE1-E2 BE1-W2 § E2-W2 S1-E1 WS1-E2 | S1-W2 §S2-E1 §52-E2 ) 52-51 B S2-W2 BW1-E1 @ W1-E2 pW1-51 @W1-52 B'W1-W2 BE1-E2-W2 B S1-E1-E2
S1-E1-W2 S1-E2°W2 §SZ-E1-E2 | S2-E1-W2 §S2-E2-W2 )1 S251-E1 WS2-51-E2 §S2-51-W2 BWL-E1-E2 | W1-E1-WZ pW1-E2-'W2 RWL1-S1-E1 @WLS1-E2
JMW1-51-W2 mW1-52-E1 W W1-52E2 W1-52-51 B W1-52-W2

|| 1nfos: 1184 / 1104 points | Data: X[106.543, 221.835] Y[-179.992, 179.99] | Data+Err: X[106.549, 221.035] Y[-361.25, 368.226] | [48.246, -143.295]

o <1 |[2[a[o|F show:[vis2paTa, T3PHIvs SPATIAL FREQ |~| color by:[baseline or ... |~| ¥l skip Flagged [] Draw lines ...| [Expr
e CLI args: -target id HD_222107(2) = il X axis |SPATIAL_FREQ |v‘ [Jinv. [1log [v]inc. 0 [¥] def. range () auto ® default O fixed
:
. i |VISQDATA |v‘ [linw. log/ []inc. 0 [v] def. range ) auto ® default ) fixed
2%0 I Y axes
0 e = o = - = — — e ~| |T3PHI |v‘ [Jinv. [Jlog [Jinc. 0 [¥] def. range () auto ® default O fixed IE‘
U (M) - 10~6/rad) f
e log_VIS2DATA_T3PHI_vs_SPATIAL_FREQ_HD_222107_2_ CHARA H_S1-52-E1-W1-W2-E2 E1-W1-W2-E2_2011-09-14.png created. 7 rrovided by JRARAC
109 _ _Vs_ | ) HD_. 2| H_! . | . png

https://www.jmmc.fr/english/tools/data-analysis/oifits-explorer




Step 2: Model Fitting

* PMOIRED

- Parametrc Modeling of Optical InteRferomEtric Data
- https://github.com/amerand/PMOIRED

* OITOOLS

- All-in-One Tool Package for Optical Interferometry
- https://github.com/fabienbaron/OITOOLS.jl

* RadPy

- Robust Angular Diameters in Python
- https://pypi.org/project/rsadpy/

* JMMC Litpro
- https://www.jmmc.fr/english/tools/data-analysis/litpro/
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https://github.com/amerand/PMOIRED

y = N (mas)

Limb-darkened disk
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Speriod
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Parks et al. (2021)

o Leo Model
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Che et al. (2011)
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y = N (mas)

Bl X2 =113
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Ring Model

Xred,cp = 2.46

Ibrahim et al. (2023)




Step 2: Model Fitting

Squared Visibility Amplitudes - Model vs data plot

1073 4
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Step 2: Model Fitting

Squared Visibility Amplitudes - Model vs data plot Closure phases - Model vs data plot
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Reconstruction
Routines

Name
BSMEM
Building Block Method
IRBIS
MACIM
MIRA
WISARD
SQUEEZE
SPARCO
PAINTER
MiRA-3D
OIMAGING
OITOOLS
ROTIR
SURFING
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Thiebaut

Meimon, Mugnier, Le Besnerais
Baron, Monnier, Kloppenborg
Kluska et al.

Schutz et al.

Soulez et al.

JMMC

Baron

Baron

Monnier
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Imaging Reconstruction

* Interferometry measures Fourier transform of the sky
brightness at a discrete, incomplete set of spatial frequencies.

* Image reconstruction is ill-posed inverse problem of recovering
the image from this incomplete sampling.

* Minimize cost function:

J(x) = X?(x) + UR(x)

Likelihood y(): / / \ Regularization R(x):

of image matches data Controls trade-off between g g

(V2, T3phi, T3amp) fitting data and enforcing
prior OITOOLS Tutorial: Norris, 2026 New Visions Workshop
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Regularizations One of the following:
- Quadratic smoothness
forior(x) = ||D - ||
- Soft support fprior(m) — Z m?/:ﬂ?rinr
- Edge preserving smoothness Forior(®) = ( D. 2, .2 _ )
rior — M , X)L+ € €
(total variation) pior() ZJ:‘* \/( i@
- Entropy Fents (T3 Tprior) = Zj [m;.'ri‘” —z; +; log (mj /m?rior)]

Soulez: An Image Reconstruction Workflow @JMMC; 2023 Data Workshop




Regularizers

Regularizer Effect

centering Penalizes centroid offset from image center
tv Edge-preserving smoothness (¥ || Vx|l;)
tvsq Smooth edges (¥, || Vx[3)

entropy Concentrates flux, suppresses emply regions

compactness Penalizes flux = distance? from center
1112 Intermediate between sparse and smooth
support Hard/soft pixel mask

OITOOLS: Norris & Baron; 2026 New Visions Workshop
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Reconstructed Image of Spotted Star
Lambda Andromeda

e Starting Image

- Limb-darkened disk model

e Select reconstruction software
- OITOOLS

* Select pixel size + FOV
* Choice of regularizers

- Centering penalize centroid offset
- Total Variation - minimize gradients

Data from:
Parks et al. (2021)
Martinez et al. (2021)




Squared Visibility Amplitudes

Residuals (number of sigma)
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Reconstructed Image of Spotted Star
Examine Residuals

Squared Visibility Amplitudes - Model vs data plot Closure phases - Model vs data plot
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Selection of Regularizer weight

Minimize X?(x) + UR(x)

M=10 M=103

Overfitting Over smoothed

L-Curve

noise - lose structure
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10°

104 10° 10°
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Look for Artifacts

Sep 6th Sep 10th Sep 14th Sep 15th Sep 24th

0090 0

' . o . . Squeeze image reconstruction
. . . . . Simulated artifact check

North {(mas)
N =N RN=O—=N N—=O =N

2101-2 21012 210-1-2 210-1-2 210-1-2 210-1-2
East {(mas)

Reconstruct image of model data without spots Parks et al. (2021)
Use same uv sampling as data
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Imaging on a Sphere

Morth (mas]

Epach 5 55823, 3061 Epoch B S5828.3566

. @ 5 &# 1 - Mollweide Projection
Reconstruct image on surface of spheroid Martinez et al. (2021)

using ROTIR
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Imaging on a Sphere using SURFING

Zet And
0 = 2.5 mas

Sig Gem
0 =2.4 mas

Roettenbacher et al. (2016) Roettenbacher et al. (2017)
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Look for Artifacts

Sep 6th Sep 10th Sep 14th Sep 15th Sep 24th

0090 0

' . o . . Squeeze image reconstruction
. . . . . Simulated artifact check

North {(mas)
N =N RN=O—=N N—=O =N

2101-2 21012 210-1-2 210-1-2 210-1-2 210-1-2
East {(mas)

Reconstruct image of model data without spots Parks et al. (2021)
Use same uv sampling as data




Different Reconstruction Routines

LkHo 101: Thiebaut et al. 2017

Original

1.0 107

0.5 107
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MiIiRA - Compactness

BSMEM

I 5x 10~

4x 107
3x 107

2% 107

I [ x 10~
0
I 5% 10

4x 107

10 5 0 -5 —10
Ad (mas)

3x 107

2% 10
I I =10~
0
10 5 0 -5 -10
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MiRA — Edge Preserving

MiRA - MEM

10

I Sx 1074

4x 107

3x 107

A (mas)

2x 107

I 1% 104
0
I 1.0

0.8
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-0
10 5 0 -5 —10
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10
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0.4

—10
10 5 0 -5 —10
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Squeeze
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Science Highlights

on Imaging in

Optical Interferometry




Rapidly Rotating Stars

A7V A7V-IV F21V

Regulus Rasalhague Altair Alderamin B Cas
Che et al. 2011 Zhao et al. 2009 Monnier et al. 2007 Zhao et al. 2009 Che et al. 2011

* Oblateness
Courtesy of Ming Zhao * Limb-darkening T
* Gravity Darkening 2R,
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Convection in Giant and

Supergiant Stars

on

DEC (mas)

|
on

Declination (mas)
o

L
o

-10 -5 0 5 10
Right ascension (mas)

Image Reconstruction of * Gru Image Reconstruction of AZ Cyg
Paladini et al. (2018) Norris et al. (2021)

Model Simulation
Chiavassa et al. (2021)




Dave McC arty
Coca-Cola Space Science Center
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Beta Lyrae
P =129 days
a=0.87 mas

Zhao et al. (2008)
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Predicted eclipse photometry frem the symmetric disk models

1.4
UT2010Feb18 I I
IR 1 3 LT
us;r.- SR 5\'; S R il
1.8 .
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¥
3
=
2.2
- 2010 Aug
N 2.4
(N E E1IHCBII | i : il
1M
2.6 i P'lL'I

4800 5000 5200 3400 5600 SB00 6000
Date (|0 - 2450000.0)

Observed Silhouatte

718
T

M 1.0
& 0.5
@ 1.0
T 15

-8 -f -4 d 0 2 - b B

Radius [mas)

Kloppenborg et al. (2010, 2015)




$»

GeoraaState
- - Untf\'enTtv
Perpendicular Ooutflows in '
Nova V1674 Her
Nova Herculis 2021 (V1674 Her) 6 t% ::*:LT ) 1.2
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Artistic Impression

E <-- x (mas) E <-- x (mas)

Day since t,

Aydi et al. (2025)
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Protoplanetary Disks and e
Planet Formation
V1925 Adg|l

1.5

y -> N (mas)
-
o

-1.5

-3.0

X <-E (mas) X <-E (mas)

Ibrahim et al. (2023)
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Optical Interferometry Tutorial

Wednesday June 3

2:00-2:30 R. Norris (NMT) -- Quick overview of Imaging and Imaging Tools in Optical Interferometry
2:30-3:00 C. Kane (GSU) -- Imaging the Coolest Rapid Rotators with the CHARA Array
3:00-3:30 N. Ibrahim (Univ. Michigan) -- The CHARA Array YSO Imaging Survey

3:30-4:00 D. Frothingham (NMT) -- Designing an OIR Observation: Investigations of Mass Loss and
Atmospheres in RSGs

4:00- 4:30 N. Anugu (CHARA/GSU) -- Imaging the Dynamic Surfaces of Evolved Massive Stars with
Optical Interferometry

4:30 on -- Discussions/questions
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