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Lunare Decallatlions

The Moon’s limb acts as a straight
diffracting edge

The diffraction phenomenon occurs
In “vacuum”, no turbulence effects.

High-angular information is
embedded in the diffraction fringes.

Lunar limb irregularities have
marginal influence (Fresnel fring

The “resolution” Is independ
telescope diameter (but deg
SNR).

Temporal scales (depending
wavelength and apparent limb
velocity ) are ~0.1s.

Diffraction patterns of two or
components add linearly.
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Simulations with Ks filter, noiseless, typical lunar rate, source at T
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Signature of diffraction fringes is
linked to source size.

Fringe contrast is maximum for an
unresolved source.

When source size =V(A/D) transition to
geometrical optics = size ™~ time

Diffraction patterns of 2 or more
sources add linearly

1ms time difference ~ 0.5mas angular
separation
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*Photometers, photomultipliers,
InSb diodes

*APD, SPAD
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*CCD (drift scanning)

*NIR Arrays (subwindow)

*Specialized small format arrays (AO)
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Lutractivg Light Curves
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* millisecond rates are needed

* Photometers are fast, but collect more
of the intense background

e 2-D images allow masking of the
background, but arrays are slower
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Visitor Mode

Presence on Paranal (time
consuming, subject to
weather)

Highly effective

Well suited for special events



(0 @ VLT ix September 2009

e [
r""‘ #.L
= T L

{0 K<9.3
"t

— ISAAC in burst mode,
3.2ms with 32x32

— ~200 events recorded
over 2 half-nights

— 184 confirmed LO
— 22 binaries, 5 triples

Dec

— 2 ang. diameters

— several extended or
complex sources
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Visitor Mode

Presence on Paranal (time
consuming, subject to
weather)

Highly effective

Well suited for special events

Service Mode

Prepare ~1000 predictions
per semester, to fill every
~5min potentially available

Subject to chance

Filler for unused time slots



/XCN748 usimg (SAAC i barst mode

Mar-06 Aug-06| P80 P81 P83 P83V P85V P85-86 P87v | Total
Total hours 42 85 0.3 18 5 9.5 4 15 715
Type of event Reap Disap | Disap Disap Disap Disap Disap Disap Disap -
Attempted events 51 78 4 125 92 210 49 139 748
Successful events 30 72 3 116 13 184 39 134 651
Diameters 3 1 e 1 T
Binaries/Triples 2 { 15 24 46
Shells/Complex 0 2 1 0 3
Planetary Neb CS 0 1 0 0 1
Masers 2 1 0 1 4
Publication 2008a 2008b 2010 subm

Limiting Sensitivity (SNR=1) K~12-12.5
Limiting Angular Resolution 0.5-2 mas
Dynamic Range at 0.02" 7-8 mag K

Most powerful combination
presently available!

More data obtained in P87-88-89, and start of P90
Now database of 984 events available (+34 end July...)
6 refereed paper, 1 under referee, several more in preparation
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Intensity

Residuals

Eva/f(/ﬁ/e af a //}m/y star / tharder /
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Intensity

Residuals

Eva/f(/ﬁ/e af a //}m/y star / tharder /

2MASS17073892-2554521, K=5.21
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Eva/f(/ﬁ/e af a //}m/y star / tharder /

2MASS17073892-2554521, K=5.21
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Richichi et al. (2010)

Sep=6.76+0.03 mas K,=5.6, K,=7.9
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Leampte of a trple star

P83-23 Field star no refs, V=9.3 K=7.8
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Pair A-B: Sep=4.110.2 mas Pair A-C: Sep=8.410.2 mas

K=8.03, 10.09, 10.41 (+0.02)
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fva/r(/ﬁ/e af a crroumstellar shell

2MASS 17453224-2833429 = ISOGAL-P J174532.3-283338
IR source K=5.3, J-K=3.7; no optical cross-1D; SiO Maser
probably fore-GC star (“low” Ac=1.1mag) 1kpc-> shell ~20AU
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Conclusions / 7 /

Lunar occultations at a very large

telegcope provideaun?que combina_lt_io_n MoPe, MosN STiLL LookK SAMe. You SAY THiS
of high angular resolution and sensitivity MosT PaWERFUL oMz Have? '

Many new close binaries and
resolved sources are being
discovered in the near-IR at the VLT

Lunar occultations can also be
observed at smaller telescopes, with
economical instrumentation

High time resolution opens up a large
number of possible research topics,
often requiring long time allocations not
possible at large telescopes

£2008 Scolt HilburniDsinbuied by Universal Press Syndicaip s
- = - =




New BGinarres i the Flesades
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[he Fleiades Cluster

e Bright and outstanding

* Young ~108 years, intermediate age
e High proper motions (dissipation)

e Debate over distance (120 vs 135 pc)
e HR (Cosmic distance ladder)

* Broad range of masses (25% BD)

* Nebulosity

e Binarity in (young) clusters and solar-
neighbourhood

* No binary excess (?)

27




Moon i the Flosades, December 2070
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[ wo fa//(/ﬁ/w af Qocalled Sources

We can divide the 34 occulted stars (minus one grazing event) into:

e 17 cluster members

e 16 non-members (field stars)

These two subsamples are very similar in spatial location, colors, magnitude and
SNR range. Therefore, a comparison of their binary frequencies is justified.

However, these are very small numbers!



Detected Brnarres

ID V (m/ms) V/V—I1 w(®) PA(®) CA(°) SNR Sep. (mas) Br. ratio Magnitudes
P86-38 0.3668 27.3% 8 15 -56 41.8 16.80+0.04 1.378 +£0.003 K =762, K,=1797
P86-43 0.5185 —5.2% =5 96 22 7.2 176 + 1 1.652 + 0.009 K, =10.12, K> = 10.67
P86-46 0.4331 18.3% 8 30 —45 127  473.9+0.8 442 +£0.02 K, =923, K, =10.84
P86-51 0.5910 5.3% 11 67 —11 63 641.7+03 1.352 £+ 0.009 K, = 10.50, K> = 10.83
P86-61 0.3730 —-9.9% -5 30 -55 2025 18.5+0.2 024+08 K, =549, K; =10.40
P86-63 0.2256 -308% —10 15 -70 38.1 221 +0.8 42.1+08 K, =7.60, K, = 11.66
P86-68 0.5420 ~2.5% -2 48 —40 4.5 1179 £ 0.7 1.08 + 0.01 K, =971, K,=9385
Event Member Designation V J H K Detection
P86-38 370 HD23157 795 7220 J07 7103 Known
P86-43 Melotte 22 HIl 815 1194 1012 976 961 New
P86-46 559 V1041 Tau 12.26 9F7 922 901 Known
P86-51 740 FL Tau 13.51 10.72 10.10 9.90 New
P86-61 26 Tau 6.49 5.68 5.53 548 Suspected
P86-63 957 HD23863 8.15 7.67 7.60 7.58 New (Triple?)
P86-68 1087 V1176 Tau 11.48 9.68 9.23 9.05 Suspected

The 34 occulted stars included 5 known or suspected spectroscopic
binaries, which we did not detect. HD23863 is an exception.



Intensity

Residuals

Detected Brnarres

/I‘D\ Vim/ms) V/V-I w(®) PA(®) CA(°) SNR ,~STPpas) ,~ Bm\alio Magnitudes
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P86-51 0.5910 5.3% 11 67 —11 63 641.7+03 1.352 £ 0.009 K, =10.50, K; = 10.83
P86-61 0.3730 -9.9% -5 30 -55 2025 18.5+0.2 024+ 0.8 K, =549, K, = 1040
P86-63 0.2256 -308% -10 15 =70 38.1 22.1+0.8 421+08 K, =7.60, K, = 11.66
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Detected Brnarres

ID Vim/ms) V/V-I w(®) PA(®) CA(°) SNR Sep. (mas) Br. ratio Magnitudes
P86-38 0.3668 27.3% 8 15 -56 41.8 16.80+0.04 1.378 +£0.003 K =762, K;,=797
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Orbits and py/(a/f(/a o Masses

Some of the binaries have data spanning
back ~40 years, unfortunately very
incomplete.

LO measurements provide only projected
separations. No general method exists
(yet) to combine LO with speckle data.

HD 23157 is an example: 0.23” with 1M
- P=165 years

High precision AO imaging (and possibly
phase referencing) can lead to dynamical
masses on short time scales. 6 systems
proposed at SUBARU.
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Conclusions / 2 /

A passage of the Moon over the Pleiades (<4 hours) has been observed, yielding
34 occultation light curves of high quality which have been used to search for
binaries

The occulted stars can be divided into equal and comparable samples of cluster
members and non-members

Seven binaries have been found. Three are new (2M, 1NM), the others are either
previously known or suspected. Our new determinations are useful both for
orbital parameters and for colors.

Binaries found: M=5/17, NM=2/16. But... small statistics!

Binary frequency in the Pleiades... are we still missing some?
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