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o The instrument

--_+![\AIC')'S“OTYS: Multi-object Instrument for
© =~ Occultations in the SOlar system and
TransitorY Systems

MIOSOTYS iIs a multi-fiber
positioner coupled with a fast
photometry camera.

It iIs an arm positioner using 29
arms in a 26 arc-minute field.
The system is set in a circle like
‘fisherman around a pool'.
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+ Each arm is
equipped with an
individual viewing
system for
accurate setting

Mand carries one

individual  fiber
that intercept 13”
arcsec on the sky.



Sy The instrument
+ All the 29 flbers are aligned on o 4

~ an CCD for fast photometry|
“acquisition.

+ PROEM Princeton Instrument
+ frame-transfer EMCCD: very ;/




de Hautef Provence

+OHP1551tuated in southeast France on a plateau
at 650m altitude
+ Cassegrain (f/15) focus at the 193-cm telescope

+ Seeing around 2-2.5 arcse

Longitude = 5° 42" 44" E
Latitude = +43° 55' 54"

A
)
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Science Case

o s =

40» Serendlpltous stellar occultatlon ’by
Trans-Neptunian objects F oot 1

+ Cataclysmic Variables (CV: "
Binaries (XRBs)

+ Transiting exoplanets
8 it
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The method :
serendipitous stellar occultations

Theaim @ .~
- = Detectionof the diffraction shadow of small (numerous) TNOs
===Simulations : hundreds meters TNOs detectable (Roques et Moncuquet, 2000)

Principles of the method :
- Fast photometry (> 20 Hz)
- small size stars

Observations :
e Constraint on the size distribution
* Three events (Roques et al, 20006)
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The Fresnel scale

~ The Fresnel scale is the scaling

o faCtor of the occultation

F = V(\A.R/2)

A\: wavelength
R: distance of the TNO

*R=3AU, Fs=245m
*R=40 AU, Fs =1.1 km
*R=10%5AU, Fs =55 km

Roques et Moncuquet, 2000
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Find a field for TNOs

Source Selection Software

\ Miosotys Software

What do you want to do?

Reduce data |

Data Reduction Software I

View an image data file

Quick Yiew Software

Concatenate light curves

Light Curve Yiewer |

Visit Beyond Meptune website I

Miosotys source selection software

-Automatically downloads catalogs and model of the Galaxy.
- Selects stars with small angular diameter, via reduced
proper motions and magnitudes.

- Finds fields to be observed by MIOSOTYS with various

/ settings.

\| Miosotys Source Selection Software V2.4

| Multi-object Inst
i in the SOlar syste

Author $ Yannick Boissel
yar

1. CATALOGUES AND MODEL 2. STARS SELECTION

I Star aelection

Stars max sizes (Fresnel scales): | 0.5

Distance of TNOs (AU): | 4 E]

What I am doing right now :

fThis area is for the download or search of
catalogues and model data files, needed to run the
software,

START

- For a new search, give position of field on the
sky and Av max, then click on Download, This will
download the catalog files from YizieR and the
model files from Besancon Observatory,

- If you want to use previously downloaded files,
click on BROWSE,

See help for more information,

Field number 11/50
Position of the field, in degrees :

RA ¢ |257.057§ DEC ¢ |15.0?3§:

RPM diagram for NOMAD Selected stars
T T T T -5 T T T T

3. FIELD SESRCH
Av max ¢ E E1,4] am | HewaL |
D oad
DOWNLORD I _ Previous Fieldll Next field I Save information on this Fieldl
BROWSE | 28 arcrin field FIELD CENTER:

e I?Data/yboissel/working_directoru/NIDSElTYS_SS.4050_!
L5,

What I am doing right now $

i found the folder, Please go and speak to my twin
on the right,

0. ANTI-SOLER DIRECTION

Date (YYYYMHDDHH) ¢ |%.. CHECK

W8 e d AS at Date 3 IE...

— i t

| A-S +20d 3 |L..

DI IO SR IS PRI PR

A-5 -20d ¢ |L.. RA (d

AUTOMATIC MODE SETTINGS

Hinimum nb of stars in fields 3 | 3¢

Vmax 3 Ildl ﬂ

Ymax must be <= 16,0

Sh 43m 42.31s 28d 9m 15.763

STAR MAGNITUDES

Ymin 3 |12}

hoino

A+ +
o $ = 4
=3

Iy
n

HANUAL MODE SETTINGS

Cragses : aelected stars ( Target position, in degrees 3
non selected stars |
cle : MIDE S field < <
RA : |0,00000  DEC : |0,00000

arcmin diameter

Position must be within 5 deg"2

target Vmag : |0,00 name : |}

Ymin ¢ I:U. Vmax ¢ I:D. ﬂ
Vmax mu1t.@ <= 16,0

W mag of selected stars

13.0

Y magnitude

Authors : Yannick Boissel and Chih Yuan Liu, LESIA, Observatoire de Paris, may 2010, yannick,boissel@obspm,fr



(NN '\ Miosotys Software

What do you want to do?
 shmmmes

Source Selection Software | Data Reduction Software |

View an image data file Concatenate light curves

Quick View Software I Light Curve Viewer I

VYisit Beyond Meptune website

HLCY MENU

Miosotys light curve viewer

-Concatenates all elements of light curve of a run into a long

one.
-- Provides a few visualization tools.

-- Saves light curves into files with conventional names.

\| Miosotys Light Curve Viewer V1.1

AT
WAV\/\/\M«———

Multi-object Instrument for Occ j= ,}3\'\

Browsel

1. Open light curve extended «FITS folder

Open
Openl Fibre : Iﬁ: Time range :

2. View settings

8200 84000

psym 3 I:- Normalize yesl El

in the SOlar system and Transito

I ¥Datasmiosotys/20100228/reduced/TNOO1_01_RA_PC_lcs/

Save light curves

Author ¢ Yannick Boissel, LESIA, Observatoir:

yannick,boissel@obspm, fi

=
El
[
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I+ 1 1 L1 DC "\|r\4 4 11 1 L de L 1 | 1 1 L 1 | 1 1 4 4
B.20x10* LFOC &M T IMOUSLOTI B.30x10* 8.35x10* Il

Light curve for fibre 15
T

Time in seconds after 0GHO0 UT (at date of the firt half night)

B.40x14

Author ¢ Yannick Boissel, LESIA, Observatoire de Paris, may 2010, yannick,boissel@obspnm,fr




Y (pixel)

First light in March 2010

0 1600000 Aperture: 8
il '* n.r
I
50 1400000@ ‘ wh h‘wb "y v WJM “ “
| i ﬁ' ik
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17
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400000
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X (pixel)
- ' ) e O W . R
St W Y 'u. ‘ Q ‘g UL H“uj “Qv ! ‘l, .1 W x*
R.A. (centre) 07:10:15.3 '.S‘. ﬁx;"mr. .uw ‘: ‘.",*."‘\m;,.,}\ W .','. ,.,.»ﬁ o '.‘u' ...l r‘ 1‘1 T
Dec. (centre) +22:44:12.8 »v-whde-vw' 'IMMM“pliwmwwu&/m| | Y
Exposure time 0.1 sec
EM gain stage 500
V Magnitude (NOMAD) 12.2 - 14.5 ~200%% 200 400 600 80

Number of Image
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~ summary and perspectives

oY + New promising instrument
+ First « dedicated » fiber instrument

+ Expected performances:
+S5/N=10-30 @ 20 Hz
+12-13 mag stars

+ Detection of 0.09 event per night
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e 0o '\ Miosotys Software

What do you want to do?
 shmmmes

Source Selection Software |

Data Reduction Software |

View an image data file

Quick Yiew Softuare I

Concatenate light curves

Light Curve Viewer I

Visit Beyond Meptune website

SO
MORS MENU

valc

photocenters.

Miosotys data reduction software

- Converts CCD owned formats to *.FITS.
- Detects stars in each fibre, for all frames via calculation of

- Produces light curves via aperture photometry.

\| Miosotys Data Reduction Software V1.8

1)
——wvl\/\/\/\l»w

Multi-object Instru
in the SOlar system

Author ¢ Yannick Boissel,

yanni

Reduction level : I:

I?/Data/gboissel/working_directorg/ﬂIOSOTYS/2010022B.

Target (TNOO1_01, EX004_04 ,,.): ITNDOl_OlE

3:BIAS & FLAT & DAFL)

BIAS configuration & I:

(O:none, 1:BIAS, 2:BIAS & FLAT,

FLAT configuration $ I:

DAFL configuration : |i

2. 3PE files conversien to FITS formot

What I am doing right now :

START CONVERSION I

SPE filea o

Hello, I am the MIOSOTYS data reduction softuware,
Please give the path of the mother directory
(YYYYMMDD), and target. Then choose between SPE
files conversion and aperture photometry
processes, See help for more information,

Reduction ID 3 I:

3. Bperture photametry

2.0x10°
Radius : |11: Sky from radius 3 |1§, Reduction ID ¢ IFP
START PHOTOMETRY Photometry 1D ITEE
What I am doing right now : 1.5x10°
Processing FITS cube 272 .
/Datasyboissel /working_ dlr‘ectory/MIIJSOTYS/20100228/reduced/TN
001_01_AA_inages/20100228_2_TNOO1_01_2,fits .
Processing extension 18/26 (fibre 21) ... 5
=
o
£
£
é 1.0x10°
Mean pict for brightest star Mean pict for brightest star, centered 2
%
[~
5.0x10°
puston

Light curves
IIIIIIII'IIIII|III|IIIII|III|IIIIIIIII|IIIIIII|I|I

A ¢ -- *lel]; i W
sl H||ll. Wil ||l| lhlﬂ ||I|I i

ol Wl
||l ||Llnlfu|.| ‘nilﬂm‘:ll | lfh“il l“ﬂlu}lilbu' i
8.079x10* B.0BOX1D* B.OS1 x10* 8.083%10*

8. 082x|1 4
Time in seconds from OGHO0 UT {at date of the firat half night)

Authors : Yannick Boissel and I Chun shih, LESIA, Observatoire de Paris, may 2010, yannick,boissel@obspm,fr



eNnO '\ Miosotys Software
What do you want to do?

Miosotys quick view software

Source Selection Software I Data Reduction Software I
View an image data file Concatenate light curves
Quick View Software I Light Curve Viewer |

- Can read MIOSOTYS data cubes at any stage of reduction.

Visit Beyond Meptune website

- Can show any frame of any fibre cube.

- Shows header.

\ MIOSOTYS Quick View Software V1.3

Multi-object Instrument for Occulta
in the SOlar system and TransitorY Sy

Author ¢ Yannick Boissel, LESIA, Observatoire de P
yannick,boissel@obspm, fr

7-11 March 201 £:368

1. Open #.3PE or reduced «FITS file 3. View data

0 QOpen v v
pen Average cuts ¢ ming |} maxs: IE

I?Data/gboissel/working_directory/MIUSUTYS/20100523/reduced/CV001_01_Rﬂ_im

707
L JR |

Single frame

What I am doing right now 3

i found the *,FITS file,

2. File heoder
SIMPLE = T / conforms to FITS standard g
BITPIX = -32 / array data type
NAXIS = 2 / number of array dimensions
NAXISL = 240
NAXIS2 = 240
EXTEND =

T
FILENAME= '20100523_2_CV001_01_5'
TELESCOP= 'OHP 1,93m'
INSTRUME= 'MEFOS '

OBSERVER= & [P,

OBJECT = 'Cv0 ' / Type of scientific objective

DATE-0BS= '2010-05-24T22:18:13" / Beginning date and time of

observation,

LST-0BS = '00:18313" / Local time =
] = 2455341,42931713 / Julian Date/Time (still under test!)
NUMSHOT = 5120 / Number of shots

BINSIZE = 2 / Binning scale

BPIXELY = 40 / ¥ axis size of fibre image

BPIXELY = 40 / Y axis size of fibre image

EXPTIME = 0,05000000074505806 / second
READOUT = 30,24390081787103 / millisecond

CCDTENP = -55,0 / Celsius

READNOI = 39,52 / readout noise (e~ rms)
GAIN = 2,47 / Conversion gain (e-/ADU)
DARK = 0,0074 / e-/pixel/sec at -55 degree Celsius
EMGAIN = 400 / EM gain stages
FIBREACT= 18 / Number of active fibres
EXTEN_01= '3 . / fibre arm

RAOL = '17:12:52,1'

DEC_01 = '+33:25:0,9'

HAG_01 = 13.9

EXTEN_02= '4 : / fibre arm

RA_02 = '17:12:45,2"
DEC_02 = '+33:25:42,1'

13.0
ROy = '??:12:13.0' LF’SCM 2011 Houston

DEC 03 = '+33:21:29.8'

Authors : Yannick Boissel and I Chun Shih, LESIA, Observatoire de Paris, may 2010, yannick,boisselB@obspm,fr




28 feb 2010, TNOO1_01

‘IO T T T T T T | | T T T T T
L Fibre 15 _

L | ‘ ‘ Vmag=12.2 _
i | SNR=13.119715 _|
8 b —
- L Wxﬁﬁrﬁ.ﬁwﬁmﬁmmﬁWWWWWWmmmﬁﬁmmmmwwmwmwWﬁm&&a@mmeasmm@mwwmww i T
e -
T e )
N — } C —
E’ B NR= 304 _|
5 4 —
2 — =
- ‘ Fibre 14 -
- | | ik | Vmag=14.2 i
L I | | I T SNR=3.8649354 _|

0 L | ‘.|]“L||L ! I | 1 | li ImLLIM“MH‘“UMI .l” H ‘ ‘ Jlll“ | l||| |M‘ ‘ ” ‘L‘” ‘.“ J ‘ ‘ ’ | ‘ | l LI ‘ 1 | A |

8.0x10* 8.2x10* 8.4x10* 8.6x10* 8.8x10* 9.0x10"

Time in seconds after O0OHOO UT on 28 feb 2010
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~ Variability index : example on ULTRACAM/VLT

- observations (2005)
. =Two ﬁ|At.e._rs . green (g' : 0.47 uym) and red (r’ :0.62 um).

) i 19hours of data at frequency 61 to 64 Hz.

ow(l)— < 0y >

V() =

o(0,)

"EQ Wihdqw size :,O',ZO s

Calculated in a running
window on light curves.

50O }
10} .
0\‘»6 |
i o) .
| TNO
| ', S :
0+ 3 ]
| “NCCD artefacts
= |
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Window size : 1.75 s




