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Sub-Millimeter imaging of 
protoplanetary midplanes show a 
diverse sample with distinct structures

Rings, gaps, asymmetries, vortices, 
and spiral arms 

Could be evidence of ongoing planet 
formation!

Young Stellar Objects (YSOs)

(Andrews et al. 2018)
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Massive star formation
Rapid Evolution of Massive Stars

● Massive stars evolve quickly, and their protoplanetary stage is short-lived.
● Disk lifetimes disperse up to 2× faster than those around less massive stars (Ribas et al. 2015).

Role of Photoeavaporation

● High-energy photons (X-ray or UV) heat the disk.
● Increased gas temperature allows material to escape the system.
● Rapid mass loss limits planet formation, especially for gas giants.

Importance of Studying Herbig Be Stars

● Massive star formation is not well understood.
● Herbig B stars help constrain disk evolution and star-disk interactions.
● Provide insights into planet formation in extreme high-mass environments.
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H+K band Herbig Survey
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H+K band Herbig Survey
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H+K band Herbig Survey
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H+K band Herbig Survey
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V1295 Aquila (HD 190073) – Really “cool” star :)

➔ Herbig Be star (spectral type B9)

➔ 847 pc away 

➔ 780 L☉
➔ 6 M☉

➔ Narrow emission line feature 

➔ Weak detected magnetic field

➔ Almost face on!
Simbad
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Recent Results
Setterholm et al 2018
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Recent Data
Ibrahim et al, 2023
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Imaging HD 190073 (V1295 Aql)
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Expect a 
rotation 
of 63o

Measure 
a rotation 
of 27o

Imaging HD 190073 (V1295 Aql)
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V1295 Aql in K-band
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The curious case of MWC340
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1. PMOIRED Model 2. Chi2 surface of 
secondary position

3. Likelihood surface 
with 2D fit error ellipse
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Orbit fit
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Orbit fit
High eccentricity is being driven by 2024-10-05

Could be due to :

A wobble of a third companion
Photo-center shifts from disk emission 

 
Those solutions are disproven by the unphysical system 
masses they produce

Prefer the shorter periods and masses <20 Msun
Need more epochs over the next few years to really 
constrain this orbit
CHARA and Gaia will help
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SED fit
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Isochrone fit
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SED + Isochrone fit reflection
Why the discrepancy in ages?

1. A could be differentially reddened making B appear more 
dominant in the observed flux. Imaging shows A is elongated and 
almost edge-on, but we cannot resolve B enough

2.  Inaccuracies in the luminosity ratio, 
3. B still evolving toward the main sequence while A has already 

reached it. Bigger radius
4. The presence of a third component further complicates the 

interpretation

Making the stars A and B coeval does not work:
1. The stellar light dominates in the IR
2. The visible light is flipped where B is brighter than A
3. Fixing the luminosity and making B cooler causes it to be brighter 

in visible light even though it’s redder due to a conservation of 
luminosity 
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SED + Isochrone fit reflection
We’re able to constrain masses and ages from the fits but there 
is more work to be done 

● Aperture masking visible speckle data to get
 luminosity ratio

● Luminosity ratio in other wavelengths such 
as J-band

● Monitoring the orbit with long baseline 
interferometry and Gaia 
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T Tauri star survey- a few comments
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What’s next?

Asymmetric multiwavelength modeling and imaging of V1295 Aql 
through time (+ PIONIER and GRAVITY please please)

More Herbig snapshot images and models in H+K-band

T Tauri stars!!!!
 Observing run happening as we speak
 Thank you Issy and Ashley for covering :) 
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Any questions ?
inoura@umich.edu 

Thank you!
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