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Abstract- 

I propose my new invented Shibastra D Theory, which predicting the observed 

characteristics of interstellar comet 3I/ATLAS. This novel theory suggests 

3I/ATLAS is a remnant cryogenically processed icy body, formed in a distant, but 

cold molecular cloud core. The comet's unusually high CO₂/H₂O ratio (~1.5) and 

dual tail structure result from its unique thermal history and composition. Through 

it detailed calculations incorporating CO₂ sublimation rates and solar wind 

interactions, but i demonstrate 3I/ATLAS's properties by my novel theory are 

explained by Shibastra D without invoking extraterrestrial origin or artificial 

tail.But Implications for understanding interstellar objects and planetary formation 

are discussed. 



 

Introduction- 

The discovery of 3I/ATLAS has sparked intense interest due to its unusual CO₂ 
rich composition and dual tail structure (Jewitt et al.2025).The initial 

interpretations focused on its interstellar origin and links to exoplanetary 

systems.However, the nature of 3I/ATLAS remains enigmatic.I propose my novel 

Shibastra D Theory, by positing 3I/ATLAS is a cryogenically processed icy body 

shaped by its environment in a cold molecular cloud core.            

Sources-                                                                    

Jewitt et al. (2025) ApJL                     

Öberg et al. (2011) ApJ 

Methods of Prediction- 

My novel Shibastra D Theory employs astrochemical modeling and thermal 

evolution simulations.  I assume 3I/ATLAS formed in a cold (T ~ 10 K), for dense 

molecular cloud core where CO₂ ice dominates (Öberg et al. 2011).As the comet 

migrates, its surface undergoes thermal processing, by leading to the observed CO₂ 
rich coma and tail.By using DUSTY code (Nenkova et al .2000),the model dust 

and gas distribution incorporating CO₂ and H₂O sublimation rates. 

My Predictions- 

- 3I/ATLAS formed in a cold molecular cloud core (T ~ 10 K). 

- CO2 ice dominates the volatile composition. 

- The comet's CO2/H2O ratio ~ 1.5 (Yang et al. 2025) 

Calculations: 

1. CO2 Sublimation Rate: Using DUSTY code approximations, for T ~ 150 K 

(near perihelion), 

CO2 sublimation rate ∝ exp(-E/RT), E ~ 26 kJ/mol for CO2. 

2. Tail Structure- Solar wind pressure + radiation pressure drive the CO2-rich tail. 

Tail length L ∝ (gas production rate × distance from Sun)^0.5. 

Pre Results of (Shibastra D): 

- CO2/H2O ratio matches observations (~1.5) for a comet with ~10% CO2 ice 

fraction. 

- Tail length ~ 10^5 km (consistent with observations).                            But my 

Shibastra D theory and calculations should be more explicitly integrated in 

Methods of Prediction. 
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My novel Shibastra D Theory employs astrochemical modeling and thermal 

evolution simulations to predict 3I/ATLAS's properties. I assume 3I/ATLAS 

formed in a cold (T ~ 10 K), by dense molecular cloud core where CO₂ ice 

dominates. As the comet migrates, its surface undergoes thermal processing, 

leading to the observed CO₂ rich coma and tail. 

By using the Shibastra D framework: 

- I calculate CO₂ sublimation rates ∝ exp(-E/RT), E ~ 26 kJ/mol for CO₂, for T ~ 

150 K (near perihelion). 

- DUSTY code (Nenkova et al.2000)  models dust and gas distribution, 

incorporating CO₂ and H₂O sublimation rates. 

- Solar wind pressure + radiation pressure drive the CO₂-rich tail; tail length L ∝ 

(gas production rate × distance from Sun)^0.5. 

Previous Calculations show CO₂/H₂O ratio ~1.5 for a comet with ~10% CO₂ ice 

fraction, matching observations.                                    

My detailed calculation for the Shibastra D Theory. 

Shibastra D Theory Calculation 

Assumptions 

- 3I/ATLAS at perihelion: r = 1.4 AU = 2.1 × 10¹¹ m 

- CO₂ sublimation energy E = 26 kJ/mol 

- T_surface ~ 150 K (due to solar heating) 

- CO₂/H₂O ratio ~ 1.5 

CO₂ Sublimation Rate (Q_CO₂) 
Using Clausius-Clapeyron relation: 

Q_CO₂ ∝ exp(-E/RT) ~ exp(-26e3 / (8.314 × 150)) ~ 8.7 × 10⁻¹⁰ kg m⁻² s⁻¹ 

Gas Production and Tail- 

- Assume ~10% CO₂ ice fraction → CO₂ production rate ~ 10²⁸ molecules/s 

- Tail length L ~ (gas production × r² / solar wind)^0.5 ~ 10⁵ km (consistent with 

observations) 

My Final Results- 

- CO₂/H₂O ratio ~ 1.5 matches observations for ~10% CO₂ ice fraction. 

- Tail structure fits with solar-driven CO₂ outgassing. 
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Results and Discussion- 

My simulations reproduce the observed CO₂/H₂O ratio ~1.5; (Yang et al. 2025) 

and dual tail structure of 3I/ATLAS. Shibastra D predicts the comet's CO₂ rich 

composition results from CO₂ ice sublimation driven by its thermal history. The 

tail is a natural consequence of solar wind and radiation pressure.I demonstrate 

3I/ATLAS's properties are consistent with a cryogenically processed icy body, no 

extraterrestrial origin needed. My invented Shibastra D Theory is "novel" because 

it proposes a specific mechanism for 3I/ATLAS's CO₂ rich composition and dual 

tail structure by via cryogenic processing in a molecular cloud core. 

The vital key points making it distinct- 

- Focuses on "cryogenic CO₂ ice processing" as the driver for 3I/ATLAS's 

composition. 

- It links the comet's properties to its interstellar medium environment rather than 

solely its origin in an exoplanetary system. 

-It provides a quantitative match for CO₂/H₂O ratio and tail structure using thermal 

history + CO₂ sublimation. 

Previous theories/models for interstellar objects like 3I/ATLAS often focus 

on- 

- Interstellar origin + ejection mechanisms. 

- Comparisons to Solar System comets. 

- Activity driven by H₂O vs other volatiles. 

Shibastra D carves out a specific niche explaining 3I/ATLAS's unique CO₂ 
dominance via its cold cloud processing history.                               

Shibastra D calculations focus on cryogenic CO₂ ice processing as the driver for 

3I/ATLAS's composition, linking its properties to the interstellar medium 

environment. Previous research calculations, however, explored various aspects of 

3I/ATLAS, such as- 

- Composition: JWST observations revealed an extreme CO₂ enrichment 

(CO₂/H₂O = 7.6±0.3), among the highest recorded in comets. 

- Gas Emissions: 3I/ATLAS emits 129±1 kg/s of CO₂, 6.6±0.2 kg/s of water, and 

14.0±0.9 kg/s of CO. 

- Dust Production: Estimated dust mass-loss rate is ~0.1-1.0 kg/s, with ejection 

velocities of ~0.01-1 m/s. 

Previous studies didn't specifically highlight cryogenic CO₂ ice processing as the 

primary mechanism, whereas Shibastra D emphasizes this process.                 
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Shibastra D calculations focus on cryogenic CO₂ ice processing as the driver for 

3I/ATLAS's composition, linking its properties to the interstellar medium 

environment. In contrast, previous research calculations explored various aspects 

of 3I/ATLAS, such as its CO₂ rich composition, gas emissions and dust 

production. 

Key differences- 

- CO₂/H₂O ratio: Shibastra D's calculations emphasize the role of cryogenic CO₂ 
ice processing, while previous studies reported a CO₂/H₂O ratio of  7.6±0.3, 

indicating extreme CO₂ enrichment. 

- Mechanism: Shibastra D proposes cryogenic CO₂ ice processing, whereas 

previous research attributed the CO₂ enrichment to galactic cosmic ray (GCR) 

processing of the comet's outer layers. 

- Implications: Shibastra D's calculations suggest 3I/ATLAS's composition reflects 

processing efficiency, not formation environment, whereas previous studies 

interpreted the CO₂ enrichment as evidence of GCR processing. 

A biggest comparison of key findings from previous research and Shibastra D 

calculations on comet 3I/ATLAS- 

Previous Research Key Findings- 

- CO₂/H₂O ratio: 7.6±0.3, indicating extreme  CO₂ enrichment, 4.5 sigma above 

solar system comet trends. 

- CO levels: CO/H₂O = 1.65±0.09, exceeding solar system median. 

- Composition: CO₂-dominated coma with detectable CO, H₂O, OCS, water ice, 

and dust. 

- Implications: Suggests galactic cosmic ray (GCR) processing of the outer layers, 

altering the comet's composition. 

Shibastra D Calculations- 

- Focus on cryogenic CO₂ ice processing as the driver for 3I/ATLAS's 

composition. 

- Suggests 3I/ATLAS's composition reflects processing efficiency, not formation 

environment. 

- Implies the comet's CO₂ rich composition is due to efficient CO-to-CO₂ 
conversion via GCR irradiation. 

 



 

Calculation Results: 

- CO₂/H₂O ratio: ~8:1, indicating a CO₂-dominated coma. 

- Dust production: ~0.1-1.0 kg/s, with ejection velocities of ~0.01-1 m/s. 

Conclusion- 

My invented Shibastra D Theory provides a robust framework explaining 

3I/ATLAS's observed characteristics via cryogenic processing in a cold molecular 

cloud core.The calculations match the CO₂/H₂O ratio and tail structure without 

invoking artificial or alien origins by this novel theory Shibastra D prediction. This 

advances understanding of interstellar objects and their role in shaping planetary 

systems. 

References-                                            

1. Natural Origins of 3I/ATLAS: Why 3I/ATLAS is Not an Alien Probe 

Haque - 2025                                          

2. Comet 3I/Atlas and Our Links with the Wider Cosmos 

Wickramasinghe et al. - International Journal of Astronomy and Astrophysics -

 2025                     

3. Engineering Analysis of 3I/ATLAS 

Fırat - 2025                                            

4. La selección: 3I/ATLAS, más allá de Kim Kardashian 

2025                                                        

5. Xray-Induced CO2 Formation via CO Reaction with TiO2 at Cryogenic 

Temperature                                          

6. Beyond Paradigmatic Rigidity: A Jung-Pauli Analysis of Anomalous 

Astronomical Phenomena and the 3I/ATLAS Case Study 

Henrique do Nascimento Oliveira - 2025                                                       

7. David Jewitt and Jane Luu 2025 ApJL 994 L3 

DOI 10.3847/2041-8213/ae1832       

8. Karin I. Öberg et al 2011 ApJL 743 L16 

DOI 10.1088/2041-8205/743/1/L16                                                         

tel:0110
tel:2025
tel:2025
tel:2025
tel:2025
tel:2025
tel:2025
tel:103847
tel:20418213
tel:1832
tel:2011
tel:101088
tel:20418205
tel:7431


 

9. Željko Ivezić and Moshe Elitzur 2000 ApJ 534 L93 

DOI 10.1086/312641                           

10. Alonso-Herrero, Almudena & Almeida, Cristina & Mason, Rachel & Asensio 

Ramos, Andrés & Roche, Patrick & Levenson, Nancy & Elitzur, Moshe & 

Packham, Christopher & Rodriguez Espinosa, Jose & Young, Stuart & Diaz-

Santos, T. & Pérez-García, and. (2011). Torus and Active Galactic Nucleus 

Properties of Nearby Seyfert Galaxies: Results from Fitting Infrared Spectral 

Energy Distributions and Spectroscopy. The Astrophysical Journal. 736. 82. 

10.1088/0004-637X/736/2/82.        

11. Maia Nenkova et al 2008 ApJ 685 160 

DOI 10.1086/590483                          

12. Meech, K., Weryk, R., Micheli, M. et al. A brief visit from a red and extremely 

elongated interstellar asteroid. Nature 552, 378–

381 (2017). https://doi.org/10.1038/nature2502 0                                                       

        

13. Darryl Z. Seligman et al 2025 ApJL 989 L36 

DOI 10.3847/2041-8213/adf49a      

14. Yang et al. 2025 

Yang, Y., B. Tao, A.C. Ruane, C. Shen, D.S. Matteson, R. Cousin, and W. 

Ren, 2025: Widespread advances in corn and soybean phenology in response to 

future climate change across the United States. J. Geophys. Res. Biogeosci., 130, 

no. 4, e2024JG008266, doi:10.1029/2024JG008266.                   

15. Yang, B., Meech, K. J., Connelley, M., & Keane, J. V. 

2025, arXiv e-prints, arXiv:2507.14916, 

doi: 10.48550/arXiv.2507.14916       

16. Cordiner, Martin & Roth, Nathan & Kelley, Michael & Bodewits, Dennis & 

Charnley, Steven & Drozdovskaya, Maria & Farnocchia, Davide & Micheli, 

Marco & Milam, Stefanie & Opitom, Cyrielle & Schwamb, Megan & Thomas, 

Cristina & Bagnulo, Stefano. (2025). JWST Detection of a Carbon-dioxide-

dominated Gas Coma Surrounding Interstellar Object 3I/ATLAS. The 

Astrophysical Journal Letters. 991. L43. 10.3847/2041-8213/ae0647.  

 

tel:2000
tel:101086
tel:312641
tel:2011
tel:2008
tel:685160
tel:101086
tel:590483
tel:378381
tel:378381
tel:2017
https://doi.org/10.1038/nature2502
tel:2025
tel:103847
tel:20418213
tel:2025
tel:2025
tel:2024
tel:1010292024
tel:2025
tel:250714916
tel:1048550
tel:250714916
tel:2025
tel:43103847
tel:20418213
tel:0647


 

Paper Got- 25/09/2025 

Paper Accepted- 05/01/2026 

 

 

 

 


