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The Snowball Chamber Dark Matter Experiment 

Dark Matter [DM] 

Top Oil The SnowBall Chamber 

•  ~85%	of	the	mass	in	our	universe	is	classified	as	Dark	
Matter.	

•  The	meaning	of	“Dark”	is	in	reference	to	the	inability	
for	modern	astronomical	instruments	to	detect	
observable	electromagnetic	radiation,		ex:	Visiblelight.	

•  DM	may	contain	new	subatomic	particles,	in	particular	
weakly-interacting	massive	particles	[aka	WIMPs].	

	

Supercooling	
•  Liquid	cooled	below	normal	

freezing	point	without	a	
nucleation	event	that	induces	
freezing,	metastable	

•  Ideal	case:	[1]	
•  High	Purity	
•  Container	Smoothness	
•  Possibility	of	Oil	buffers	

vs	

Prototype	Mini	Detector		
•  The	main	purpose	is	to	allow	for	the	rapid	testing	of	

different	experimental	conditions		
•  Utilizes	100	nm	ultra	pure	RNAs/DNAs	free	water.[3]	

•  Top	oils	create	a	buffer	region	that	mitigates	the	
interaction	of	the	water/air	interface.		

•  Interactions	at	the	water/air	interface	could	result	in	
false	freezing	events.	

Finding	the	best	top	oil	to	use:	
•  A	good	top	oil	would	allow	a	lower	temperature	of	

freezing	
•  Trials	of	different	types	of	oils	such	as	Avocado	Oil,	

Mineral	Oil,	Paraffin	Oil,	and	Krill	Oil.	

Water	

Top	Oil		

Figure	1.	Best	Top	Oil	Plot	with	time	subtracted	relative	to	local	control.	
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Results 

•  Following	the	analysis	of	~	2000	+	trials	it's	been	
determined	to	proceed	with	paraffin	oil.	

•  Going	forward	we	need	to	scale	up	from	the	protype	
detector	to	a	20	mL	vessel.		

Conclusion and Moving Forward 
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Why	use	water?		
•  Water	is	mostly	comprised	of	

Hydrogen.	
•  Hydrogen	is	the	lightest	target	in	

searching	for	low	mass	DM	[sub-GeV/
c^2].	[2]	

•  Water	has	been	studied	for	a	very	
long	time.	

•  Widely	known	chemical	and	physical	
properties.	

Oil	 #	of	Config.	Groups	 Total	#	of	Data	Points	
Temp.	of	Freeze	

[℃]	 ΔTime	=	Tctrl	–	Tsamp	[mins]	

Control	[No	Oil]	
22	 584	 -19.04	 0	

Paraffin	
18	 456	 -19.87	 2.00	

Mineral	
26	 648	 -18.64	 0.82	

Avacado	
1	 24	 -17.62	 10.72	

Silicone	[Si]	
1	 24	 -18.68	 8.5	

Mineral	Sealing	
5	 120	 -17.58	 4.07	

Heavy	Visc.	
Mineral	

3	 72	 -16.49	 -2.26	

Krill	
4	 96	 -18.94	 -0.36	

Blue	Si	
2	 48	 -14.69	 -8.31	

Overall	#	of	Data	
Points:	
2072	


