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•  There	are	photons	s-ll	around	from	when	the	universe	was	380,000	years	old	–	the	so-
called	Cosmic	Microwave	Background.	

•  There	are	neutrinos	s-ll	around	from	when	the	universe	was	1	SECOND	old!	These	
“Relic”	neutrinos	cons-tute	the	Cosmic	Neutrino	Background	(CνB).	



The	Cosmic	Microwave	Background	

“Listen”	to	the	Big	Bang	at	h$ps://soundcloud.com/uw-today/bigbangsound100	



Why	Not	Just	Measure	the	CνB?	

We’re	trying!	But	neutrinos	are	shy	li$le	devils.	



The	fusion	process	that	
fuels	the	sun	leads	to	an	
enormous	number	of	
neutrinos	streaming	
though	all	of	us	–	about	a	
trillion/second!	
-	And	one	or	two	will	
interact	with	an	atom	in	
your	body	in	your	life-me!	



“Watching”	a	Supernovae	Evolve	–	Supernova	1987	“eh”	





There	are	Lots	of	Sources	of	Neutrinos		-	Both	Natural	and	Man-made	

Cosmic	Rays	
Nuclear	Reactors	

Sun	



Neutrinos	from	Accelerators	Sent	Through	the	Earth	



There	are	lots	of	neutrinos	around	–	they	are	the	second	
most	abundant	par-cle	in	the	universe	aaer	microwave	
background	photons.	The	problem	is	that	they	are	very	
low	energy	and	so	very,	very	difficult	(maybe	impossible)	
to	detect.		



But	relic	neutrinos	are	slow	
enough	(“non-rela-vis-c”)	
and	they	have	mass	(albeit	
-ny)	so	they	can	be	trapped	
gravita-onally	by	galaxies.	
Hence	they	can	be	observed	
in	how	they	affect	the	
evolu-on	of	the	large	scale	
structure	of	the	universe.		 the	8.4-meter-diameter	Large	Synop-c	Survey	

Telescope	begins	opera-ng	in	Chile	in	2014	



Neutrinos	con-nue	to	inform	and	surprise	us,	revealing	many	
hidden	corners	of	the	universe	–	even	as	far	back	as	the	Big	
Bang.	Who	knows	what	they	will	tell	us	next	but	you	know	it	
will	be	surprising	so	stay	tuned.	


