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Depending upon the position
on the sky the aoverage of a
given layer will change but,
In general, it will be of the
order of magnitude of size
of the pupil telescopes
envelope (i.e. ~100x50m)




Basic geometry

Maximum distance
Betwee stars to have
Overlapping of pupls

D
Wi = Ecosﬁ

Field of View to make pupils

L—-—D Smadking at the edge of the
FoV = cos € Covered FoVv




Basic geometry

e For thetwo closest VL Tsthisgives
/..9arcmin, that 1s 250mm class optics for
F/15

o Useof Auxiliary Telescopes can be aucial
and make more dfedive such a
measurement



Basic geometry

e Maximum distance between starsis 100arcsec

 Thismakestherequired of starsto bein range
20..60to have adx stitching between the WFs

 Stitching error can be low as the number of
Independent measurement to stitch two extremes
of the patch can be dore throughseveral diff erent
routes




WhichUTsand ATs?

Cluster of ATs

To setup/commission
and/or testing purposes
andto get 30m class
WFsensing



WhichUTsand ATs?

TwoUTsand 2.3 ATs
to get 60m class
WFsensing



Which target?

UT3and UT4 forms
alinethet, at an

elevation fo 45deg
Intersed Milky Way on
four occasions (two
dedination angles defined)



Example of asimulation

The layer coverage @ 10km
With all thefour VLTs

The starfield
(NGC4052)



Multi-pyramids vibrated by
piezo-aduated device (Pl)

feeding two large format CCDs
operating at ~10Hz with a mmmon
synchronizaion

GND layer
IS accurately
measured and
numerically
removed. The
large FoV ensure
asmall depth of
focus (~100m)




Simply
other
VIEeWwsS...




Numerical/ M USE approach?

It could be interesting to evaluate the experiment
with alarge number of small WFSensors

To reduce mst detedor shoud be dheaper

Remember we do nd need 10(Hz coverage but
just afew mSec Integration time, with aduty
cycleof 10Hz or so

Multiple layers could be done smultaneously




Ground layer Issue

 Removal of copies of GND layers can be
easlly dore by removing the correlated part
with the (known) disposition d stars.

* The gproadch shoud measures well | ayers
In the range 3+..15km

o Groundlayer are left...



Outcome of the experiment

e 100m scde WFsensing technologicd
demonstration

e Shapshats of layers with unprecealent
coverage

* Maximum stroke, outer scee L (h), Taylor
hypothesis & predictability, evolution d
turbulence, each of these per layer range,
chedked in afully unambiguous way



Ground layer measurements

 Itisin general difficult to have good
measurement of GND layer if obtained by
diff erence of two measurements with a

small difference(1-0.7=0.3...)

 As onasthe ange of arrival of NGSs and
L GSsislarge there is huge sensitivity on
thickness of GND layer



FoV vs. thickness

100arcsecmeans 0.bm at 1Km
20arcmin (PF corredor) means 0.5m at 80m
20arcmin meaaxs om at 1Km

LGSsa ELTswill means sveral arcmins
INn any case




|s there away to direct measure
the GND layer on 100m scales?

Volume under test
(100x100¢100m)

300m wide aea



Tomography of a 100m cube

Very low power laser as the Rayleighreturn
IS expeded from less than 300m

Wide Field oljectives
Locd scintillation

There are literature on horizontal
propagation and we can get ides from alot
of existing apparatus



Tomography of 100m cube

Laberyie-like goproach
Balloonwith 100m wire
Retrorefledors attached onthe strings

Radar equations deswith fourth power of
_aplaaan of turbulence

The key pant here Is accurate subtraction

And/or calibration a dirty direct measurement
(why drty?)




Conclusions

e Dired approach for layers 3+..km can be
dore.

o Simultaneous measuring d all the other
parameters is neaded and Ok (I agreewith
the Conans...)

e Groundlayer characterization reeds tailored
concepts to provide 10m resolution in Cn?2
over the telescope volume.



