
The Implications of ‘Oumuamua 

on Panspermia 

‘Oumuamua (1/2017 U1) is the first large interstellar object ever detected to visit our Solar 

System [1]. It can therefore be applied as an anchor to model the plausibility of panspermia, the 

hypothesis that life on Earth originated from the bombardment of interstellar ejecta. 
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Figure 1. ‘Oumuamua [5].

In light of ‘Oumuamua, the ISM ejecta flux rates (rate of ejecta traversing 

space) are substantially higher than previously thought [2-3].

Higher ISM ejecta flux rates and number densities imply a higher 

probability of panspermia [4].

My Work: Quantifying Plausibility of Panspermia

▪ Assess factors for panspermia, both physical 

and biological.

▪ Develop and apply mathematical models to 

gauge the probability that panspermia 

seeded life on Earth. 

Build on previous studies by quantifying the total number of impact 

events on Earth prior to the earliest fossilized evidence for life and 

the minimum supernova gamma radiation shielding depth of ejecta. 

1. Develop models for the ISM ejecta number density and mass density. 

We use ‘Oumuamua’s properties e.g. size as anchors.

2. Approximate the mass flux and flux density of ejecta in the ISM and 

derive the total number of collisions events on Earth prior to life.

3. Find the minimum ejecta size to shield extremophiles from supernova 

gamma radiation and apply this restriction to the total collision events. 

4. Place our results in the context of panspermia and life in the universe.

We apply the sphere packing model based on the 

stellar density and dimensions of the Orion A 

cluster to approximate the distance between an 

ejecta and its nearest supernova progenitor.

The number density abundances of ejecta 

compositions mirrors that of water-ice and volatile 

minor bodies in the Solar System as shown in the 

recent Dawn and OSIRIUS-Rex explorations [13].

Table 1. Modeled data for the ISM mass density           , total 

collision mass             , and total number of impact events             

from the time period of Earth's formation to the earliest fossilized 

evidence of life                  given            .

Given minimum ejecta size                   , we model the total number of 

collision events on Earth prior to life as                        for            .

The Plausibility of Panspermia

▪ is the probability that a random ejecta harbors microbial 

extremophile life. Adams & Napier (2022) hypothesizes that                                

[14]. Combining this estimate with               , we 

have the number of potential biologically active ejecta that 

impacted Earth prior to life .

• I     is the poorly constrained fraction of ejecta that reach the surface 

of Earth upon impact and      is the fraction of those ejecta that 

successfully seed life [14]. Placing an upper-limit to the probability that 

panspermia seeded life on Earth, we have                          , or            .

Life in Our Galaxy

▪ Earth-sized rocky planets in Habitable Zone of Sun-like FGK 

stars, taken by multiplying                         by Galaxy’s stellar density 

[15]. For Earth analogs, we apply another factor of 10 in addition to                    

considering life-seeding over galactic history.

▪ As many as       worlds in our Galaxy may be populated with life. 

▪ Reexamined the probability of panspermia based on ‘Oumuamua. 

Panspermia has great implications on extraterrestrial life, an 

increasingly important topic for humanity (July 2023 UFO hearings). 

▪ Inspire future interdisciplinary research in astronomy and astrophysics.

▪ Under the most optimistic conditions, our universe may 

potentially be teeming with life!

Figure 2. Panspermia mechanism [6-10].
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Figure 3. Flux & impact events model [6-7].
Figure 4. Radiation transfer, supernova to ejecta [6, 8-9].

is the ejecta’s attenuation 

coefficient [11].

Figure 5. Sphere packing model [12]. Figure 6. Shielding depth vs. distance from SN progenitor [8-9].

Spherical Volume Approximation
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