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Double	Layered	WCD	Integrated into	the	HAWC	framework

Abstract	layer	added	to	hawcsim to	be	able	to	select	
different	units!

Now	only	need	 individual	detector	construction	
code!!	



Tank	Implementations

Abstract		Layer



Hamamatsu	R5912	– 8”	Hemispherical		PMT

Pyrex	

Pyrex	Glass	with	RI	of	typical	Borosilicate	glass		(3mm)

Bi-alkali	Photocathode
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Black	or	White		(Tyvek	/	Polypropylene)	 upper	chamber	?

rough	surface	with	top	layer	paint

Aspect	ratio	?	(presentation	 from	October	2018	in	Heidelberg	 for	Upper	Cell)	

Muon	Events	(Example	with	photons	 limited	for	illustration)

Tyvek	Upper Polypropylene	 Upper

PMT?	(To	do)
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At	5	KM

What		do	we	optimize	 for?



Best	Case	for	10	MeV	Gamma	Detection? 8

What	is	the	best	case	for	a	white	walled upper	unit?
From	October	2018



Gamma,	10	to	1000	MeV Sensitivity	 to	low	energy	vs	conversion	at	higher	energies?



Upper	Cell All	positions,	 All	photons
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How	do	the	different	designs	compare? From	October	2018



hit		time	distribution

Upper	Cell Lower	Cell





3x3	m,	White	Walled	Lower	Cell,	muons

3x3x2	m,	White	Walled	Upper	Cell



High	Fill	Factor	Inner	Array	~	80% Outer	Array	with	~8	%	Fill	Factor
500	GeV		gamma,	Zenith	20

https://gitlab.com/sgso-alliance/sandboxes/samridhak/sgso_array_creation



High	Fill	Factor	Inner	Array	~	80% Outer	Array	with	~8	%	Fill	Factor
500	GeV		gamma,	Zenith	20



5TeV	Gamma,	Vertical	shower
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10TeV	Proton,	Vertical	shower

Mu+	with	upper	and	lower	cell	counterpart
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5	TeV Gamma,	Vertical	shower
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Summary

• G4	interface	in	hawcsim verified
• Implemented	double	layered	WCD	unit	in	the	SW	 with	steering	cards
• 3x3x2	upper	chamber	with	white	walls	
• 3x3x1	lower	chamber	with	white	walls



Muon

Gamma

Upper	Cell Lower	CellGamma	- Muon	Separation	?

3x3x2	m
White	Walls

20
How	do	we	do	a	muon	– gamma	separation?

From	October	2018


