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Laser Guide Stars
are not “stars”

1 arcmin



Names are important...!!!

KOSOVO BULGARIA

Skopje
MACEDONIA
(FYROM)

ALBANIA V\acedon'a
&

Thessalonika
GREECE

Athense

50 miles

WHo GAVE YOU THE RIGHT
T0 REGOTIATE

Do not be deceived by the terms Taternational, bilateral, constitutional

e everymbere

3 “We will ot change our name’
We -»«:wm name”

e Nﬂfﬁdw‘.'m s reached,
we will abide by that decision and use the new name for Mocedonia *

lny( leeaumnw«fﬂnble Q
iz’ We would be known my-‘-«un Nortbern Mmdmu
and Nu(h«n Macedonians, who speak Neethern Mocedonsan

WE ARE WINNING. 127 COUNTRIES HAVE RECOGNIZED MACEDONIA,
INCLUDING 4/5 UNITED NATIONS SECURITY COUNCIL MEMBERS.
WE HAVE THE POWER TO END THIS. STOP NEGOTIATING OUR OWN NAME.

Prior to 1988, Greece's policy was that Macedonia did not exist. Then it
renamed ‘Northern Greece’ to ‘Macedonia’ Now suddenly Macedonia is Greek?

As former Greek Prime Minister Constantine Mitsotakis admitted in 1995,
the reason Greece objects to our name is to deny the existence and
pene(ulwn of its large Macedonian rmnomy

REMEMBER: ITIS A LIE THAT A COMPROMISE WILL SOLVE OUR PROBLEMS
WITH GREECE. ITWILLJUST STRENGTHEN GREECE'S POSITION TOWARDS ITS
FINAL GOAL: TO ERASE MACEDONIANS FROM HISTORY, THE PRESENT AND FUTURE.

We are Macedonian! Do you want to go down in history Common sense. Would any other country negotiate its own name?
as the people who changed our name and identity? -tk the S st oGy demand t he ey e e s e
What gives the EU and NATO the right to ask you gk pr y hangets same?
e e e ecse oty oo THE MOST BASIC HUMAN RIGHT IS

- Domotgh 2 ports thatMacedoals SELF-IDENTIFICATION.

wil collagse without £ & NAXO membership THE MACEDONIAN PEOPLE MUST TELL THEIR GOVERNMENT TO

- Looka the et conomic o Geece STOP NEGOTIATING OUR NAME.

é DEMAND AN END TO FYROM' REFERENCE.
Greece is holding the EU and NATO hostage DEMAND IMMEDIATE INTERNATIONAL RECOGNITION.

- Despite overmbeiming support for Maxedonia's NATO membership,
Greece wars permitted 1o wie i85 veto power against Macedonia M H R M l
= Greece Bed about its economic sitsation, and now the sest of the EU s AVE XN | iV
Deing forced 1o bail them out e S s
The European Union cannot allow its member-states to be
by Greece's policies. Re izre

I the U and change, wh: willthey ask for? R et w5 comer N o
-By wearetelag “we will change oor name” e
- Stop negotiating our own nome. 20 et Ve ronan SanTatom - Wi AT ey g fame £ macndond

OUR NAME IS MAGEDORIA




LGSs...

LGS is not a point source

It is a “cigar in the sky” (LGC...???)
Speckles pattern can develop if projector
larger than Fried parameter

Different point of the LGS focus at different
JENES

Basically speckles pattern get smeared

Structure in the LGS because of
(unpredictable) density variations of the
Sodium column is smeared out as well






Are we looking to the
future or to the past...???
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LGS WEFSensing...

Rayleigh beacon beam

Single-edged

|
L
1
|

Single-edge prisms

' . ~ Pupll (or layer)
Detector images

Figure 1. If a LGS is launched aside of the main mirror its apparent position on the focal plane will change
and, simultaneously the minimum waist position will move. a): One can place a roof-prism whose edge is aligned
with such a continuous line. Provided the optical relay re-image the pupil of the telescope in this way one can, by
the normalized difference of illumination on the two pupils images, retrieve the wavefront derivative along a given
direction. b): Using four LGSs fired by four equidistant positions around the main telescope and using the proper
arrangement of such roof prism one can determine the derivative of the wavefront along two orthogonal direction.
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subaperture

pupil telecentric
reimager lens

reflective rod




Exit Pupil,

Even tested on the sky at WHT...




..and in the lab in their MCAO versions

phase screen

entrance pupil reimaging lenses
with central obstruction

reflective rod

L1+ L2: telecentric lenses







Elongation is not the whole story...
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And, as soon as the LGS is fired from outside the pupil...




LGS WEFSensing...

Starlight focal plane

92km @ zenit 92km @ 45deg



LGS WEFSensing...

Starlight focal plane

92km @ zenit 92km @ 45deg



LGS WEFSensing

Most (if not all) of proposed LGSs WEFS are basically
measuring local tilt into a subaperture

If the LGS is an elongated stuff measurement along
the elongation is inherently inefficient

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

The edges contribute to most of the signal

If one edge is much sharper than the other that will
contibute mostly



LGS WEFSensing...




LGS WEFSensing...

...in 5 flavors




LGS WEFSensing...

Flavor




LGS WEFSensing...

Flavor



LGS WEFSensing...

Flavor #3




LGS WEFSensing...

Flavor



LGS WEFSensing...

Flavor



I, remember,

hames are
important..!!

WHo GAVE YOU THE RIGHT
T0 REGOTIATE

Do not be deceived by the terms Taternational, bilateral, constitutional
[ be (hned everywhere

4 Northern Mocedonian, Vardarian, Skopjan’

13 “We will not change our name’
e will hange oot name”

G secoanized Macedonts TR
we will abide by that decision and use the new o
ime is nacceptable. ev
dbe b

grof solution Is reached,

and Noethern Macedonld

WE ARE WINNING. 127 COUNTRIES HAVE RECOGNIZED MACELUR 1,
INCLUDING 4/5 UNITED NATIONS SECURITY COUNCIL MEMBERS.
WE HAVE THE POWER TO END THIS. STOP NEGOTIATING OUR OWN NAME.

Prior to 1988, Greece’s policy was that Macedonia did not exist. Then it
renamed ‘Northern Greece’ to ‘Macedonia’ Now suddenly Macedonia is Greek?

As former Greek Prime Minister Constantine Mitsotakis admitted in 1995,
the reason Greece objects to our name is to deny the existence and
persecution of its large Macedonian minority

REMEMBER: ITIS A LIE THAT A COMPROMISE WILL SOLVE OUR PROBLEMS
WITH GREECE. ITWILLJUST STRENGTHEN GREECE'S POSITION TOWARDS ITS
FINAL GOAL: TO ERASE MACEDONIANS FROM HISTORY, THE PRESENT AND FUTURE.

We are Macedonian! Do you want to go down in history Common sense. Would any other country negotiate its own name?
asthe people who changed our name and identity? - Shoekdthe USstate of Georgl demand that the Republc o Geoegia chasge s name?
What gives the EU and NATO the right to ask you 3 i Y dhange its name?
to sell out identity?

Sl vt o dearnme  THE MOST BASIC HUMAN RIGHT IS
-Domatgh 5 that Macedonia SELF-IDENTIFICATION.

Wil tokapsd without £0 & WA momberiblp THE MACEDONIAN PEOPLE MUST TELL THEIR GOVERNMENT TO
GO Mt clvent ccammmk bl M Gacece STOP NEGOTIATING OUR NAME.

3 DEMAND AN END TO ‘FYROM' REFERENCE.
Greece is holding the EU and NATO hostage DEMAND IMMEDIATE INTERNATIONAL RECOGNITION.

- Despa % suppert 3

Greece wars permitted 1o wie i85 veto power against Macedonia

= Greece Bed about its economic sitsation, and now the sest of the EU s M H R M l‘

being forced to bai them out s
The European Union cannot allow its member-states to be

by Greece" L{ ize

<fthe £ and nge, wh will they ask for? Ao IO WA B e o

- we ey “we will hange our name”
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LGS WFSensing...
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LGS WEFSensing...



A bit more than conceptual...
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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

E—




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 occupations

(pyramid-style)

Sense LGSs with proper elongation 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 signa
presumably a sma
signal.

and one edge, eventually,
| contribution to the overall



Summarizing... (2 of 2)

They are doable in a compact manner with a
combination of refractive and reflective surfaces

Chromatism in refraction is not an issue at all as
mohochromatic

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

The two edges flavor can match apparent column
elongation with little loss by tilt of the device (or

with no loss by changing the EFL, but it would
become rather complex)



Epistemology of Adaptive Optics
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Epistemology of Adaptive Optics

Science advances for new paradigms .
but common people would call this ™ {,

“tashion”




So, | Googled for fashion show...






The stylist

.‘\

4 The rude-

. Incorrect
Version

version




At the coffee break...

* Everyone can become a WFS-fashionist...

* THANKS A LOT....!H1!




