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Disclaimer	
•  I	am	not	a	right	person	to	conclude...	
•  I	am	just	a	cosmic	ray	physicist...	
•  I	am	working	for	VHE	CR	interactions,	but	
dominated	by	low-Q2	(pT	<1	GeV/c)...	

•  Many	of	you	know	nuclear	physics	well	already	
Abhay	Deshpande	
(this	WorkShop)	



I learned	a	lot	



Connection	to	CR	(hadronic	universe)	

Joanna	Kiryluk	(this	WS)	



Cosmic	rays	and	interactions	
•  Cosmic	Ray	(CR)	needs	"precise"	knowledge	of	
(very)	high	energy	hadronic	interactions	
– Reconstruction	of	extensive	air	showers	
– Propagation	and	2ndary	productions	

•  Essentially	low-pT	(<1GeV)	interactions	
– CR interaction	models	(EPOS,	QGSJET,	etc.)	tested	
and	improved	by	LHC	p-p	and	p-Pb	data	

•  Essentially		p-A	data	is	needed	for	air	shower	
–  	p-N	or	He-N,	Fe-N	...	
– Future	LHC	p-O	?		



20th	International	Symposium	on	Very	High	Energy	
Cosmic	Ray	Interactions	(ISVHECRI	2018)	

May21-25,	Nagoya	



From	p-A	to	e-A	(nuclear	modification)		
•  CR	community	considering	p-Oxygen	at	LHC	
•  What's	new	in	EIC	and	complement	to	LHC	p-A	?	

S.Kumano	(this	WS)	



More	direct	connection;	VHE	ν-A	

Joanna	Kiryluk		
(this	WS)	



Conclusion	

•  EIC	can	(should)	address	unique	important	
connection	not only	to	nuclear	physics,	but	
also	to	other	fields	(	QGP,	SPIN,	HE,	CR,	etc..)	

•  For	CR,	precise	knowledge	on		structure	of	
quark-gluon	matter	at	high	energy	and	at	very	
low-x.	
– "Precise"	knowledge	on	nuclear	modification	
– Directly	,	high	energy	neutrino	physics	

•  Keep	exploring...	


