
CYGNUS	paper	update	5/31/2017

• Interfacing	CASINO	to	TPC	simulator:	first	look
• Final	reach	plots	for	Cosmic	Visions	
Whitepaper	(by	Nguyen	Phan)

Sven	Vahsen



10	keV electrons	(x200)

• CASINO	output



CASINO	à TPC	readout	simulation
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(example	shown:	a	single	10-keV	electron)	

Looks	OK.
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dE/dZ vs	dE/dS
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dE/dZ vs	dE/dS Another	10-keV	electron
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dE/dX vs	dE/dS 200	10-keV	electrons
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Next	Steps	– to	be	completed	for	
CYGNUS	2017

• Calculate	discriminants	for	each	track	after	detector	and	
readout	simulation
– range	vs	E	
– Smoothness	of	energy	distribution
– Head/tail
– In	1D,	2D,	3D

• Obtain	electron/recoil	discrimination	factor,	versus	energy,	for	
each	type	of	readout	simulated

• WIMP/neutrino	discrimination	already	exists.

• Caveat:	Unlikely	to	complete	analysis	until	right	before	
CYGNUS… Aiming	to	put	into	our	paper	last	two	weeks	of	June.



Reach	Plots	(by	Nguyen	Phan)
We	decided	to	go	with	somewhat	aggressive	limit	curves	for	the	Cosmic	Visions	Whitepaper
These	have	been	sent	to	conveners.
Have	you	signed	up	for	the	paper?	https://goo.gl/forms/RknxlHh3OsdUxMCA2



BACKUP	SLIDES



Reach	Plots	(by	Nguyen	Phan):	SD

CYGNUS

The	competition

For	our	CYGNUS	paper,	suggest	we	use	same	plots	but	add
• bands	to	cover	range	of	possible	threshold
• multiple	exposures	(10,	1000	m^3	etc)
• neutrino	floor(s)



Reach	Plots	(by	Nguyen	Phan):	SI

He

F



Cosmic	Visions	Whitepaper

• https://www.dropbox.com/s/b6soaclaav47nz2
/CompleteWhitepaper_May17Draft.pdf?dl=0

• CYGNUS	is	featured	nicely
• They	can/will	include	CYGNUS	reach	curves
• We	must	agree	on	energy	thresholds	for	these	
curves	for	F	and	He	recoils.	Suggestions:
– use	keVr to	sidestep	quenching	factor	issue
– F:	3	or	10	keV threshold	?
– He:	1	or	3	keV threshold	?
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~	2	weeks	to	get	results.	1	week	for	writing?


