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What’s in the box?

Stars Planets

Brown 

dwarfs

Rogue 

planets

Planetary Mass Objects
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The Trapezium Cluster

Young: ~1 Million years old

Close: 390 ± 2 pc

Massive: 2000+ cluster members



NIRCam data redution
Saturation
WCS registration
Source detection
Image alignment
Large mosaic processing
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S

Jupiter Mass Binary Objects
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Why are JuMBOs so unexpected?
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JuMBO formation from ejections

JuMBO formation from 

face-on scattering

JuMBO formation from 

edge-on scattering
Single Jupiter ejection

Videos from Wang, Perna and Zhu (2023) 



Image credit - Kouzou Sakai for Quanta Magazine
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Press releases
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Social media
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Key takeaways

• We have directly imaged 540 planetary mass 

candidates between 0.6 - 13MJup (including 42 

JuMBOs)

• JuMBOs are unexplained by the current theories of 

star and planet formation

• Beautiful Images! - ESA Sky: Orion
samuel.pearson@esa.int
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How to identify planetary mass objects

• Faint

• Red

• H2O absorption

• CH4 absorption
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How do we know they’re in pairs?

𝑁𝑝𝑎𝑖𝑟𝑠 =
1

2
n n − 1

π𝑟𝑠𝑒𝑝
2

𝐴𝑟𝑒𝑎𝑇𝑜𝑡𝑎𝑙

𝑛 = 540

𝐴𝑟𝑒𝑎𝑇𝑜𝑡𝑎𝑙 = 11′ × 7.5′

𝑟𝑠𝑒𝑝 = 1′′

𝑵𝒑𝒂𝒊𝒓𝒔 = 𝟏. 𝟓𝟑

Struve Formula (1852)
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ESA SKY
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Proplyds
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