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Origianal	CCAT	design
• 25	m	submm	telescope

– <	17	μm	surface
– >	0.5	°	field	of	view
– State	of	the	art	instrumentaIon

• Cerro	Chajnantor	Site
• “University”	style	of	operaIons
• ConsorIum	members

– Cornell	University
– Caltech
– University	of	Colorado,	Boulder
– ConsorIum	of	Canadian	UniversiIes
– UniversiIes	of	Bonn	and	Cologne
– AUI
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CCAT	ScienIfic	InspiraIon

• Measure	and	characterize	the	history	of	dusty	star	formaIon	
in	galaxies	through	cosmic	Ime
– Photometric	surveys	to	resolve	the	FIR	background
– Spectroscopic	surveys	characterizing	the	energy	sources:	stellar	

populaIons,	shocks	and	AGN	acIvity
• Characterize	the	star	formaIon	process	locally	through	

submm	spectroscopy	and	dust	conInuum	emission
– Over	10’s	of	degree	scales	and	through	5	orders	of	magnitude	in	

scale	for	in	the	Milky	Way
– Complete	maps	over	a	variety	of	environments	in	nearby	galaxies

• Probe	the	astrophysics	of	galaxy	clusters	through	the	
Sunyaev-Zel’dovich	effect	(SZ)
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LocaIon,
LocaIon,
LocaIon.
									

Why	is	the	CCAT	facility	ideal	for	pursuing	this	science?



Date

Cerro	Chajnantor	(5600m)	
has	beger	observing	than	
South	Pole,	
Chajnantor	(ALMA)	plateau,
Mauna	Kea.

-	350	µm:	rouIne
-	200	µm:		best	10%
-		longe	λ	:	beger	sensiIvty	&	efficiency

Radford	&	Peterson	arXiv:1602.08795

• Simon	Radford	has	been	running	
Ipping	radiometers	at	primary	
sites	for	more	than	a	decade

• Simultaneous	period	for	CCAT	vs.	
ALMA	site:		median	is	0.6	vs.	1	
mm	H2O	:	factor	of	1.7	in	
sensi/vity
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• 2012:		NSF	EDP	grant
• Fall	2013:		external	design	review
• Fall	2013:	NSF-MSIP	proposal	to	NSF,	May	2014:		declined
• Fall	2014:	Caltech	leaves	CCAT

Project	History
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Engineering	Design	Phase	2011-2014
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• Detailed	designs	and	interfaces	for	sub-systems	and	sub-assemblies:
– primary/secondary/terIary	CFRP	segments,	precision	actuators,	primary	truss	elements	

(CFRP	struts,	Invar	nodes),	enclosure,	summit	facility,
– prototyped	and	tested,	compeIIve	bids
– ready	for	construcIon	phase

• Access	road	design
• Site	seismic	analysis
• Site	concession	from	Chile
• CorporaIon	structure



Camera	Developments:	C-Cam,	C-MOS,	CHAI
• 4	color	camera	–	split	into	7	sub-cameras	(6.0’	FoV)

– 4	–	350	μm	sub-cameras;	11,900	λ/D	(=	2.9”)	pixels	each
– 1	–	450	μm	sub-cameras;			7,200	λ/D	(=	3.7”)	pixels	
– 1	–	850	μm	sub-camera;					2,000	λ/D	(=	7.0”)	pixels	
– 1	-	2000		μm	sub-camera;		360	λ/D	(=	16.5”)	pixels	

• Detector	Technology:	TES	or	KID	devices
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57,160	pixels

1.4	m

6th	Zermag	ISM	Symposium
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2015	Descope
1. RFPs	for	conceptual	design	contract	issued	to	two	companies

	 fixed	price	for	design	&	fabricaIon	of	telescope
2. Reviews	in	Sep/Dec	2015:		25m,	12mm,	20’	FoV,	5600m	~	within	limits.	

No	enclosure	necessary.	
UncertainIes	are	assembly	at	high	site:	extra	cost	ca.	15%.

3. MSIP	proposal	submiged	in	Sep.	2015:		declined	in	Dec.	2015.
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Design	currently	under	discussion:
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Maximum	telescope	size	set	by	road	access:		no	assembly	at	top	necessary
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Crossed	Dragone	Design
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(J.	Stutzki)		
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kSZ:		kinemaIc	Sunyaev-Zel’dovich	signature
GEco:		“GalacIc	ecology”	studies	of	the	dynamic	ISM
IM/EOR:	Intensity	mapping	of	[CII]		at	z	=	6-8

Plus	poten;al	for:
CMB:	Stage	IV	ground-based	CMB	observatory

Science	Case
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Discussions	with	potenIal	partner	insItuIons	are	on-going;	
our	partnership	is	sIll	open,	but	we	need	to	move	quickly.


