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Model dependant
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Maoasurement Instrument fTeloscopa | En (m) | Raferanca | AVila,Ziad et al (1%7)
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Refractive ndex Balloons (Paranal, Chile) 2.5 Fuchs® 95 JOSA, 14,3070
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Phase siructure I2T [Calern, France) & Mariottl et al.’" 84
funetion (Ph.5.F.) SUSI {Australia) 5~ 10 Davis et of.!’ 95
Ph.5F. 4 Phase temporal mounted on WHT [Canary Ils.) ~ 2w 2T Nightingale e al.™ 91
power spectrum (Ph.T.P.8.) WHT + COAST (Cambridge, UK) oo Hannif et al.™ 94
Ph.T.PS., single haseline Mark III [Mt. Wilsen, USA) = 2000 Colavita et al.”” 87
Ph.T.P.5. Mark ITI {Mt. Wilsen, USA) ~ 30 Buscher et af.™ 95
with different baselines Mark ITT (Mt. Wilsem, USA) w30 Buscher et of ™ 01
ISI [Mt. Wilsen, USA) 5 =20 Bester et al.™™ 92
Spectral decorrelation GIZT [Calern, Franee) ~ 22 Berio et al.™ 96
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AA structure function CFH [Hawail) 5 —8 Tallen'™ 89
Zernike variances 3.6m ESO [La Silla,Chile) ~ 50 Rigault et al.”" 91
AA variances OHP (Provence, France) 5 — 100 Ziad et al®’ 04
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AA covariance

G.5.M. [Calern, France)

|m—3uu|

Agabi et al™ 95 |

J. Vernin



o)

@z
wm

Atmospheric Parameters Relevant to AO

To characterizer,, 6,5+ Opcag» Tao Oy ONE NEEdS tO KNOW
vertical profiles of optical turbulence C,*(h) and windV (h)
with 0 <h < 20-30 km

Operational Profilers Prototype Profilers

Generalized Scidar Single Star Scidar's
| nstrumented balloons Slodar
<

Other combinations
MASS + DIMM + V(h) from meteo model
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Single Star Scidar basic equation

Pupil plane Virtual plane

|

C(r,1) =Y L,C(r.h)*G(r,a,1)* S(r)* 5(r-v, 1)
C ( r , h. ) Autocorrelation for alayer at altitude i
G (F ,o,7) Gamssian corvolution due to wind variations

S(r) Impulse response of the receiver

o(r-v,1) Displacement due to wind speed

J. Vernin
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n-!‘- SOPHIA ANTIPOLIS Dslé:;a(gl[ie«:b(l-:
N Slngle Star Scidar results :

SCIDAR  étoilesimple | Ballons
couche by Ty, Ca(h)Ah || Dirction | b  |if| Dirction
fkm) (mfs)  (x10" M mB) (mis (°) | (km) (m's) ()
0 0.240.1 0.2 25410 0.2 - 0.1 0.1 -
L 20402 0.8 07+£0.1 06 20 2.3 7 280
2 3.0 £0.5 0.6 04+0.1 L8 255 +.5 20 270
3 L2515 0.4 03£0.1 37 264 14 30 260
4 16.2£10 0.5 02+0.1 05 260 I[ L7.5 6 265
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Single Star Scidar vs
Generalized Scidar

A Altitude (en km) 4 Altitude (en km)
= * % ] 2 * 1
Scidar | Scidar
13 15
1]
=0 ] = 140 > ] ; |:] 3 20 "
D c
a b

Seang** (21h09)=0.55" Sedng* (21h20)=0.85"
Sedng** (22h54)=0.97"

Habib, Vemin, Benkhaldoun, Submitted to CRAS Paris
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' Phase Structure Function at various baselines

Log D (p) Log D (p)
Log[ CDN(K)] : -
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| | |
Log(K)
Inertial Isotropic Logm(p) -
Spectral Gap Thin atmosphere Thick atmosphere
Anisotropic 2D turb. Bt o
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Turbulert layers
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Which model for atmospheric turbulence?

 Verificaion d the amospheric
turbulence model

» Measurement of atmospheric
parameters with the GI2T
| nterferometer GSM Instrument

@‘“ Jérome Maire LUAN



Covariance des AA (sa”2)

Verification of the atmospheric turbulence model

)\2 82D¢($? O)

Cal(®:,0) = g7 a2

(F. Roddier, progressin Optics1981)

> Dy(z) = 8)'\”—22f [ Cu(x,0)dz]| dx + Az + B

Lo=25m ro=6.4cm

(\0
6,458 5 10000 «@\@‘6
! o
s (\@0
0.1 P
0.05 :3 o
2 : Von Karman
. @ /\ - - z 4000 - —
‘.\./ ™ °® ; j Modele reconstitué
(‘) 2 4 6 8 1IO 0 2‘0 4‘0 6‘0 8‘0
base (m) base (m)
AA longitudinal covariances Phase structure function
measured with the GSM for reconstructed from GSM data

differents baselines with gopp=10A



Optical Path Difference in an interferometer

Ooro ) =2 B =47 +D)7) =D, b)

D, (b) = 471[ W, ()[i- JO(ZMb)]EZJln(DT?f ) gdf

. for the Von Karman model;

-11/6

W, (f) = 0.0229 r0‘5’3Ef 2 4 #E
0

R. Conan These de I’ Université de Nice Sopha Antipalis (2000)



- Estimation of the OPD & turbulence parameters with
e yperCen X X

<) EPTAI Estimation des Paramétres de la Turbulence Atmosphérique pour lInterférométrie g@|gj |
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A (cm)

Estimation of the turbulence parameters

GSM-GI2T observations and first results (06 June 2003)

Comparison roGSM et GI2T Comparaison LoGSM et GI2T
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