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● ≝ Macroscopic dark matter
● Broad class of composite 

dark matter models
○ ex: strange quark nuggets

● Transfer energy to matter 
primarily through elastic 
scattering.

What is a “Macro”?
Examples   

● E. Witten, Physical Review D 30, 272 (1984).
● B. W. Lynn, A. E. Nelson, and N. Tetradis, Nuclear Physics B 

345 (1990).
● B. W. Lynn (2010), arXiv:1005.2124.
● A. E. Nelson, Physical Letters B240, 179 (1990).
● A. R. Zhitnitsky, Journal of Cosmology and Astroparticle 

Physics 2003, 010 (2003).
● D. M. Jacobs, G. D. Starkman, and B. W. Lynn, MNRAS (2014), 

10.1093/mnras/stv774, arXiv:1410.2236.
● D. M. Jacobs, A. Weltman, and G. D. Starkman, Physical 

Review D 91, 115023 (2015).
● J. S. Sidhu, R. Scherrer, and G. Starkman, Physics Letters B 

803, 135300 (2020).
● P. B. Price, Physical Review D 38, 3813 (1988).
● A. De Rujula and S. L. Glashow, Nature 312, 734 (1984).
● C. Alcock et al., The Astrophysical Journal 550, L169 (2001).

   & and many more

https://arxiv.org/search/?query=%22macroscopic+dark+matter%22&searchtype=all&abstracts=show&order=-announced_date_first&size=50


● Macro forms plasma trail
● Lightning “leader” locks in trail
● Luminous lightning 

back-propagates along trail.

Prediction: macro-induced 
lightning would be extremely 
straight, and thus highly distinctive.

Formation



Straightest-Observed 
Lightning

https://earthsky.org/todays-image/rare-straight-lightning-over-zimbabwe

Probably NOT straight enough.

https://earthsky.org/todays-image/rare-straight-lightning-over-zimbabwe
https://earthsky.org/todays-image/rare-straight-lightning-over-zimbabwe


Constraints

● Non-observation of 
distinctive, abnormally 
straight lightning

● Probe unconstrained 
parameter space 

● Also, Jupiter.



Open-Source

https://macro-lightning.readthedocs.io/en/v1.0/
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