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Laser	Guide	Stars	
are	not	“stars”	



Names	are	important…!!!	



LGSs…	
•  LGS	is	not	a	point	source	
•  It	is	a	“cigar	in	the	sky”	(LGC…???)	
•  Speckles	paDern	can	develop	if	projector	
larger	than	Fried	parameter	

•  Different	point	of	the	LGS	focus	at	different	
planes	

•  Basically	speckles	paDern	get	smeared	
•  Structure	in	the	LGS	because	of	
(unpredictable)	density	variaCons	of	the	
Sodium	column	is	smeared	out	as	well	





Are	we	looking	to	the	
future	or	to	the	past…???	



NGS	
NGS	

LGS	





LGS	WFSensing…	





Even	tested	on	the	sky	at	WHT…	



..and	in	the	lab	in	their	MCAO	versions	





ElongaCon	is	not	the	whole	story…	



And,	as	soon	as	the	LGS	is	fired	from	outside	the	pupil…	



LGS	WFSensing…	
Starlight	focal	plane	

92km	@	zenit	 92km	@	45deg	
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LGS	WFSensing	

•  Most	(if	not	all)	of	proposed	LGSs	WFS	are	basically	
measuring	local	Clt	into	a	subaperture	

•  If	the	LGS	is	an	elongated	stuff	measurement	along	
the	elongaCon	is	inherently	inefficient	

•  If	the	LGS	has	a	structure	one	can	use	that	but	at	
the	expense	of	a	lot	of	pixels	and	with	liDle	gain	

•  The	edges	contribute	to	most	of	the	signal	
•  If	one	edge	is	much	sharper	than	the	other	that	will	
conCbute	mostly	



LGS	WFSensing…	



LGS	WFSensing…	

…in	5	flavors	



LGS	WFSensing…	

Flavor	#1	



LGS	WFSensing…	

Flavor	#2	



LGS	WFSensing…	

Flavor	#3	



LGS	WFSensing…	

Flavor	#4	



LGS	WFSensing…	

Flavor	#5	



Ehi,	remember,	
names	are	
important..!!	



LGS	WFSensing…	



LGS	WFSensing…	



A	bit	more	than	conceptual…	







In	the	following	LGS	light	
is	propagated	for	display	
purposes	but	a	pulsed	
laser	is	not	required…!	







How	to	adapt	to	different	apparent	
Sodium	column	lengths…??	



How	to	adapt	to	different	apparent	
Sodium	column	lengths…??	

Slight	loss	

Slight	loss	



Summarizing…	(1	of	2)	

•  Ingot-like	WFS	does	not	require	pulsed	LSG	and	do	
not	require	moving	parts	

•  Are	extremely	efficient	in	terms	of	pixel	occupaCons	
(pyramid-style)	

•  Sense	LGSs	with	proper	elongaCon	and	defocus	
effects	taken	inherently	into	account	

•  Using	the	profile	structure	of	the	LGS	is	given	up	
•  The	less	complex	flavors	progressively	give	up	part	
of	the	edges	signal	and	one	edge,	eventually,	
presumably	a	small	contribuCon	to	the	overall	
signal.		



Summarizing…	(2	of	2)	

•  They	are	doable	in	a	compact	manner	with	a	
combinaCon	of	refracCve	and	reflecCve	surfaces	

•  ChromaCsm	in	refracCon	is	not	an	issue	at	all	as	
monochromaCc	

•  The	one	edge	flavor	can	match	any	apparent	
column	elongaCon	with	no	loss	

•  The	two	edges	flavor	can	match	apparent	column	
elongaCon	with	liDle	loss	by	Clt	of	the	device	(or	
with	no	loss	by	changing	the	EFL,	but	it	would	
become	rather	complex)	



Epistemology	of	AdapCve	OpCcs	

Karl	Raimund	Popper	 Thomas	Samuel	Kuhn	



Epistemology	of	AdapCve	OpCcs	

Karl	Raimund	Popper	 Thomas	Samuel	Kuhn	
Max	Planck	



Epistemology	of	AdapCve	OpCcs	

Thomas	Samuel	Kuhn	

Science	advances	for	new	paradigms	
but	common	people	would	call	this		

“fashion”	



So,	I	Googled	for	fashion	show…	
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The	rude	
version	

PoliCcally	
incorrect	
version	



At	the	coffee	break…	
•  Everyone	can	become	a	WFS-fashionist…	

•  THANKS	A	LOT….!!!	


