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Overview of Talk

1) Microlensing from space

Almprovements from ground, but...
A under-sampling
A PSFs
A proper motions
A detailed fitting

2) New Pipeline, familiar products

ARigorous stacksA DIs
AFluxes + positions several ways

3) Additional products
ACutouts
AAdvanced DIA

EVERYTHING
YOU KNOW
IS WRONG!
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Ground vs Roman

Ground: Roman:
A0.25+ 3 0.25+pixels A0.1+ 3 0.1 +pixels
Ax LM $BEINng, variable A0.1+PSF

Awell sampled Aunder-sampled
Aeasy to analyze Aneed specialized s/w




HSTTvs- JWSTTvs- ROMAN

undersampling ?

HST astrometry?
ASingle mirror
ALow earth orbit

Abreathing changes
PSF over orbit

Al-parameter
family (focus)
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Very TightReq'ts
JWST ROMAN C;;E)Sm?@?d
A18 mirrors ASingle mirror[E4]
AStable L2 orbit AStable L2 orbit|4]
Astable over days, ABest of both
slight PSF changes worlds?

over months
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UnderSampling? % Flux in central pixel

too .
narrow ightt .~
| I 1 1 I 1 1 1 1 1 : v :
T I T t I_I 1000_— .
A Nyquist-sampled Gaussian: 13% AN How does
AHST flux slosh
A WEPC2: 20%A, 45% | from one
A ACS/HRC got 9% pixel to ,t)he
A ACS/WFC gets 23% | other?
A WFC3/UVIS gets 18%
A WFC3/IR gets over 50%
A JWST
A NIRCam 15%A 60%

A ROMAN 11%A 43%
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Need bicubic interpolation
between grid-points!



Pixel scale 1.00  pjye| scale 1.03

We need a wellsampled scene..
o
nE =

AAstroDrizzle Is focused on preserving FLUX
ANeeds positions good to 0.1 pixel
ADoes not require perfect dataset

«

APreserving sampling requires more care

A\

ARequires particular dataset + iteration © 2
1) Dither coherence < 5 pixels g
2) Dither for transit trending
3) Dither for subpixel cvg TOTAL PIXEL OFFSET  PIXEL PHASE AT CENTER  PIXEL PHASE AT EDGE

: 0| A P BT N 15 O WA S A
AAPT constraints: 2-day blocks JE T B

A 9 sets of 12W1B-12W-1R 09@0

A 12 x 18 dither W146 (216 images) 2[-@:.q @ *E. .. if.s

A Get 3 x 3 dither of B and R (9 each) O @@ 0 fiéiiec 3

A 234 total in a "dither block" O1@civtiVivi g Bt
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Some Vignettes...

1) Realization of scene with dithers

2) Hal, it's full of stars!

3) VisualizingDils...

4) A microlensing event in DIs

5) SS Objects in Dls

6) Color Dependence in Roman PSF
/) Fitting stars withundersampled PSFs



Realization of
scene with dithers

Undersampled
Detector ~40%

1/6 . .
in central pixel



Realization of
scene with dithers

2/6



Realization of
scene with dithers

3/6



Realization of
scene with dithers

416 - 'l



5/6

Realization of
scene with dithers




Realizati.on o_f ' |

scene with dithers m ‘ " ‘
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Full 8x
resolution
Image

200x200 super pixels
25x25 real pixels
~125 stars
~ 5 pixels/star

I‘iso — 125

Amenable to DAOPHOAype
crowded-source routines.




Samplings
of the scene

48x48-super-pixel
region
(6x6rtrue-pixel region)




Samplings
of the scene

48x48-super-pixel
region
6x6rtrue-pixel region

IMAGE#1's samples
IMAGE#2's samples
IMAGE#3's samples
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Single
under-sampled
exposure




Stack dithered set




Some Vignettes...

2) Hal, it's full of stars!

3) VisualizingDils...

4) A microlensing event in DIs

5) SS Objects in Dls

6) Color Dependence in Roman PSF
/) Fitting stars withundersampled PSFs
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It's stars all the
way down!

150 stars in
in 25x25 true pixels

625 pixels / 150
A 4 pixels per star

BeEE | Bew- hH o
@



And...
All the stars
are moving!

Proper motions can help and hurt

A lens flux analysis

A churning background

A typical star moves ~0.5 pixel in 5 years




Some Vignettes...

3) Visualizing Dls...

4) A microlensing event in DIs

5) SS Objects in Dls

6) Color Dependence in Roman PSF
7) Fitting stars withundersampled PSFs
























Noisier at the locations of bright stars...



Some Vignettes...

4) A microlensing event in Dls

5) SS Objects in Dls

6) Color Dependence in Roman PSF
/) Fitting stars withundersampled PSFs



IMPACT PARAMETER: 0.ER
AMPLIFICATION: x10
RE=13AU

= 0.3 mas
= 0.003 pixel































PEAK! x10 AMPLIFICATION!









Some remaining
challenges

ADIs good because they
remove stars we don't

know about!

AChallenges:

A Cannot make infinite-time
stacks (PMs)

AThe event can affect the
local stack.

° 5-YR DISPLACEI\/IEN




Some Vignettes...

5) SS Objects in Dls
6) Color Dependence in Roman PSF
7) Fitting stars withundersampled PSFs




































DIA shows it

clearly, even

when hidden
in direct
image!



Some Vignettes...

6) Color Dependence in Roman PSF
7) Fitting stars withundersampled PSFs



r. @ SAOImage ds9

File PSFLOC_F062.fits |
Object ‘
ROMAN PSF BY FILTER
Physical X Y L 3
Image X y
Frame 1 X 32 0 ®

file edit view frame bin m scale color region wcs analysis help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8

RO62T 43.9%



i @ @ SAOImage ds9

File PSFLOC_F087.fits |
Object ‘
ROMAN PSF BY FILTER =~
Physical X y »
Image X y
Frame 2 X 32 0 ¢

file edit view frame bin m scale color region wcs analysis help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8

Z087T1 38.4%



r. [ON | SAOImage ds9

ROMAN PSF BY FILTER =

[ file X et I vew l frame | bin J scale ][ color l region I wes J( analysis 1 help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8




r. [ON | SAOImage ds9

ROMAN PSF BY FILTER =

[ file I edit I view l frame I bin ( scale I color 1 region I wcs I analysis I help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8




r. [ON | SAOImage ds9

ROMAN PSF BY FILTER =

[ file I edit I view l frame I bin ( scale I color 1 region I wcs I analysis I help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8




r. [ON | SAOImage ds9

ROMAN PSF BY FILTER =

[ file I edit I view l frame I bin ( scale I color 1 region I wcs I analysis I help

zoom in zoom out zoom fit zoom 1/8 zoom 1/4 zoom 1/2 zoom 1 zoom 2 zoom 4 zoom 8




ROMAN PSF BY FILTER

K213T110.6%



