MASS-DIMM
—a turbulence monitor for
Adaptive Optics

A. Tokovinin

http://www.ctio.noao.edu/~atokovin/profiler
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Outline |
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MASS — a robust low-resolution
profiler

Ground layer: + DI MM or
generalized?

Delivered parameters

| nter-comparisons (DI MMs,
SCIDAR)

Profile meteorology
MASS for Ground-layser AO
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What 1s MASS? | /
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Seeing, arcseconds

Mauna Kea, 20-21 October 2002
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Normal: ssmple and robust
Generalized: capricious and demanding
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Ground layer: combine with I

COD comerm STE

T8 semes JJ3
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126 mm




MASS DI MM
Instruments

O9MASSDIMMs
are being made
at CTIO+SAlI

First light: Oct. 3, 2003
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MASS-DI MM : detalls
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Measured parameters |

Sedang 3 (Fried parameter)
Free-atmosphere seang (3

| soplanatic angle ?,

AO time mnstant t ; (without ground layer, but...)

r Low-resolution profile: 6layersat 0.5,1,2,4,8,16km

NOT MEASURED: Outer scale, detailed profile, wind I

MASS database: http://massctio.noaaedu
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MASSvs. DIMM: Halfmann |
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MASSvs. DIMM: Cerro Pachon |

N
MASS
“over-shoots’?
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MASSvVsS. DI MM: Mauna I
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Comparing t, (Paranal) |
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MASSVS. SCI DAR I Mauna K ea, 2002

La Silla, 2002

More comparisons
are nealed!
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; Bursts <1h
¢ Calm

periods

(“lucky
observer”)

r Jet-stream
(prediction?)

r Upper layers
>0.1"
always
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r January 8-31, 2003
r 4234 profiles

Free-
\ atmosph.

sedng
0.245"
0.356"

0.518"
0.90"

Cerro Pachon
MAS Sprofiles

— DIMM,1* (15"
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Statistics of AOtime constant |

Some nights
are goad for AQO,
some are not!

ESO Workshop, Oct 13 2003 17



Ground-layer Adaptive Optics |

3 *1km =0.9m

Profile vertical
resolution required for
GLAO analysisdepends
on system parameters
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GLAO: Strehl gain vs. actuator pitch l

Optimized
4« GLAO

Rayleigh LGS

Goaod
nights
at Pachon
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|sthe MAS Sresolution sufficient’?'

+ Distort
altitudes

+- €2 random
r 4 profiles
f 3 Is

9 distortions
rms 0.02/mag

Coarselayer localization with MASSIsOK for GLAO 20



ESO Workshop, Oct 13 2003

Uncorreaded
sedng

0.5um GLAO
0.7 um GLAO
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Sedng
0.5 um
0.7 pm

ESO Workshop, Oct 13 2003 22



Statistics: FWHM |
25% | 50% | 75%

3" 10.94/1.11/1.33

0.5um 1 0.38]0.53|0.71

0.7um 10.2210.31]0.49

Ipm  10.17/0.22]0.30

[arcseaonds]
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The first kilometer: mini-I\/IASS?|

0.9-1.3-1.8-2.6 cm
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r Star Vmag=1
30 phot/ms

r Layer 0.3" at
alt. 200m:

0.0005Index
f S/N=10
INn 210 min.
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Planet scintillation? Yes! |

20" disk

0.91.31.82.6cm
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Scintillation
of MARS:
Oct. 8-9, 2003
Index ~0.0001
Rel. precision
3-4% in 1 min
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Plans |

Use MASS-DIMM sinthe TMT gitetesting
program, as ste monitors, at Dome C

Compare to SCIDAR, SODAR
Build and use profile database
Planet scintillation...

Byel
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