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C. Henderson, Y. Shvartzvald, C. Beichman M. Ygouf ( LTECH), N. Koshlmoto
T. Sumi (Osaka,)



High angular resolutions: $ examples

e Detection lens flux without resolving lens/source

e Resolving source & lens, measuring rel proper motion




Getting physical parameters

Mass ratios & projected separations are well known

e Mass ratio g = Mp/M-+
e Planet/star separation in BEinstein Ring radius units

e Timegcale tr

We need magss-distance relations to get physical parameters:




Ogle KO14-BLG-124:
ground- opitzer parallax
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Well constraint Parallax,
pbut no caustic crossing |
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source & lens are aligned

source predicted H=17.04 +0.056
source +blend measured at H=16.95 £0.03, So the blend is H=16.45 +0.06
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Additional flux detected |
We have a new mass-distance relation
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If all excess light is the lens

Host star mass: 0.80 + 0.0 M,
0.74 £ 0.20 M,
Planet mass: 0.65 +0.18 M
, | 0.83 + 0.16 M yps1er
This work Distance D;: 4.92+ 0.69 kpc
| 4.5+ 0.78 kpc
Udalski et al. 201 -aralla; Proj. Separation: .16 £ 0.46 AU
| .18 £0.47 AU

Jupiter

3000 4000 5000
Distance (pc)

Host star mass: 0.91 £ 0.08 M,
Planet mass: 0.60 + 0.06 M
Distance D; = 4.6 + 0.2 kpc

Jupiter



Is all the excess light coming from the
lens ¢

On going refined study by Virginie Batista.

Flux excess 18 an upper limit.

Within 100 mas, several scenarii. Which one is the more probable:



OGLE-2005-BLG-169LDb : Resolving source & lens

With KECK, detecting the lens in 2013
Measuring proper motion

Batista et al., 2015
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« b Sep = 61.2 mas
| o Flux ratio = 1.75 in H band




HE'T' : 6.0 years aftr the event

Lens. Source
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Detecting source &e lens,
measuring proper 1maotion

Gould et al. 2006

Relative proper motion ~ 7-9 mas/yr
Initial paper  Host star mass 0.5 0.3 Mg
& preductions Planet mass ~ 13 M,

Distance D, =2.7 + 1.6 kpc
Projected separation ~ 2.7 AU




MACHO-95-BLG-3.

a free-tloating planet ¢
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Figure 2.  The dual-color light curve of event 95-BLG-3 during the 1995
Galactic bulge season and a close-up of the light curve showing the lens fit.



MACHO-9o0-BLG-4

20 arcsec : 4 arcsec




S companions, 0.0, 0.4, 0.5 arcsec

With Marie Ygouf, CALTECH
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Lessons / Work to do
KBECK, SUBARU, Buclid, WFIRST

e [tis numerology, so have & people reducing same datasets.

e Unresolved source/lens: Procedure to estimate contamination by
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Euclid Microlensing survey
Beaulieu, Kerins, et al.

3 fields observed every 17 min in H, every 12 hours in VIS, J, Y.
Mini-survey during commissionning (24h), then 4 x 1 months survey

* Measuring cold Earth abundance and mass function
~35 planets / month (5 Earth / month, 15 Neptune / month)

« Getting constraints on free floating planets
~15 free-floating planets / month

Measuring the cold planet mass function below 1 Earth mass.




The ESA Euclid space miss on

PLM+SVM: 2010-2020 vI-FPA

wooos | NS VIS imaging:
Soyuz@Kourou e " = 2010-2020

Launch date: Dec 2020 (VIS team)

"

VI-Cal. Unit

/ One'leaf shiitter
VIS

NIR spectro-imaging

NISP NI-OMA

PANELP1 |
%2 NI-SA-ST

/ ‘/l STRUTS \

2010-2020 (NISP team)

. | PANELP3 |

Survey duration: 6 yrs 15,000 deg?
Ground data

Commisionning — SV

Euclid opération:
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~100 PB data processing (EC-SGSteam) —  Science analyses



Electronics Structure

Cold Plate
R-PSU

(x12)

Warm Units
in Service Module

-

€UC WC:

Payload and Mechanism
Control Unit (PMCU)

VIS

Table 1: VIS and weak lensing channel characteristics

Spectral Band 550 - 900 nm

System Point Spread Function size <0.18 arcsec full width half maximum at 800 nm
System PSF ellipticity <15% using a quadrupole definition

Field of View >0.5 deg7‘

CCD pixel sampling 0.1 aresec

Detector cosmetics including cosmic rays

<3% of bad pixels per exposure

Linearity post calibration

<0.01%

Distortion post calibration

<0.005% on a scale of 4 aremin

Sensitivity myp>24.5 at 100in 3 exposures for galaxy size 0.3 aresec
Straylight <20% of the Zodiacal light background at Ecliptic Poles
Survey area 15000 deg2 over a nominal mission with 85% efficiency

Mission duration

6 years including commissioning

Shear systematic bias allocation

additive Oy <2 x 10 ; multiplicative <2 x 10°




NISP

* FoV: 0.55 deg?
* Mass : 159 kg

Courtesy: T. Maciaszek and the NISP team

 Telemetry: < 290 Gbt/day

* Size: Imx 0.5mx0.5m

* 16 2kx2K H2GR detectors

« 0.3 arcsec pixel on sky

« Limiting mag, wide survey AB : 24 (5 o)
, ™, * 3 Filters:

SN A N Y (950-1192nm)

—_— «J (1192, 1544nm)

« H (1544, 2000nm)

* 4 grisms:
*1B (920 — 1300) , 1 orientation 0°
*3R (1250 — 1850), 3 orientations 0°, 90°, 180°

Maciaszek et al 2016:SPIE

Euclid Calibration Workshop ESAC, 20 SEP 2016 (Q



