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Image Processing Recipe

Non-linearity correction (to implement)

Reference pixels correction

Dark subtraction

Bad pixel masking

Flat fielding

Guide window crosstalk masking

Sky construction/subtraction (improvement ongoing)

Common to 32 amplifiers crosstalk removal (improvement ongoing)

ORI N, O ORI 0 o

Positive crosstalk removal (to do)
10. Source extraction, IQ evaluation
11. Astrometry to 1” precision (linear solution per chip)

12. Absorption measurement based on the QMASS catalogue



File 8690070.fits[HAWAII-Z RG-#60]
Object GJ60A

Value

WC3

Physical X Y
Image X Y
Frame? Zoom 0.250 Ang 0.D0D M O

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




dark subtracted

File
Object
Value
WCS

Physical X Y
Image bt hi i
FrameZ Zoom 0.250 Ang 0.D0D T O

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




flat fielded

File im_ff.fits[HAWAI-ZRG-#60]
Object GJ60A

Value

WC3

Physical X Y
Image X Y 1)
Frame3 Zoom 0.250 Ang 0.000 i e

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last
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bad pixels masked

File im_badpiz. fits[HAWAII-2RG-#54]
Object GJE0A

Value

WCS

Physical X Y

Image X Y

Framel Zoom 0.250 Angg 0.000

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




guide window masked

File im_gwin.fits [HAWAII-ZR G-#60]
Object GJE0A

Value

WCS

Physical X Y

Image X Y

Framed Foom 0.250 Angg 0.000

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




sky subtracted

File im_skysub.fits[HAWAII-ZRG-#77]
Object GJE0A

Value

WCS

Physical X Y

Image X Y

Frames Foom 0.250 Angg 0.000

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




crosstalk corrected

File 869007p.fits[HAWAII-ZRG-#54]
Object GJ60A

Value

WC3

Physical X Y
Image bt 'l o
Frame6 Zoom 0.250 Ang 0.000 i M

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




astrometry & photometry

File 869007p.fits[HAWAII-Z RG-#60]
Object GJ60A

Value

WC3

Physical X Y
Image bt 'l o
Frame6 Zoom 0.250 Ang 0.000 i M

File | Edit View | Frame Zoom | Scale | Color | Region | WCS | Help

new  new rigb | delete delete all| clear| reset | single tile blink| first | previous next  last




Current Work

Data Flow & Sky Construction

Non-Linearity
Crosstalk

Photometric Calibration



“Sky intensity varies by 10% in 10 minutes...”
-canonical rule

Sky Construction - sliding median with source masking

Time

| :'.'l!n._

Adjustable constraints in time and number of DPs:
example: use images taken no more than 1o minutes away and
with sky pogitions different by at least 16"




Pipeline philosophy: Subdivide processing of
images in natural groups of
runid / night / target / filter

Runid| Target | Filter | Night IDL Script

06BH49| A370 LowOHI | 20060904 | wcreduc 06bh49 a370 lowohl 20060904.pro

LowOHI | 20061003 | wcreduc_06bh49 a370 lowohl| 20061003.pro

Y 20060909 wereduc_06bh49 2370 y 20060909.pro

06BC24| D3 ] 20070126 wereduc_06bc24 d3_j 20070126.pro

Ks 20070128 wcreduc_06bc24 d3 ks 20070128.pro

EILC...




"I iwi runs IDL scripts in parallel on 2+ different computers
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{EE Log| Remowe| Kill

Miew Help

Hold| Enqueus

Scripk_Mame lbject

wcreduc_0Ebh43_a370_1owohl_ 20080304 | AZT0
wcreduc_0Bbh49_s370_lowohl 20061106 | AS70
wcreduc_0Bbh49_a370_lowohl 20061108 | AS70
wcreduc_0Bbh43_z370_y_20060301 AZT0
wcreduc_0Bbh43_z370_y_200E0302 EF
wcreduc_0Bbh49_z370_y_ 20050303 EF
wcreduc_0Ebh49_z370_y_20050305 A370
woreduc_0Bbh49_a370_y_200E0308 AZ71
wereduc_0Bbh49_a370_y_200E03039 AZ70
wcreduc_0Bbh49_s370_y_20060310 AZ70
weredus_06bh43_raunc_toldisk ALL

wcreduc_0BEt03_ic348_chdon_20070101 | IC348
wcreduc_0BEt0A_ic348_h_20060307 IC348
wcreduc_0BEE0A_ic348_j_ 20050307 IC348
wcreduc_DEEE0I_ic348_ ks 200E0I0T IC348
wcreduc_DEEE0A_ic348_y_ 20050307 IC348
wereduc_06bt09_of f-cluster_ks_2006110 NULL

A A

Script,,.

Funid

DEEH49
DEEH49
DEEH49
DEEH49
OEEH49
DEEH49
DEEH49
DEEH49
DEEH49
DEEH49
DEEH49
DEETOT
OEETOY
OEETOY
OEETOY
OEETOY

haleat load 0,0 0 zcripts disk B1E

% WIRCam Processing Queue for albert

Crunid

DEBw0L
DEBw03
OEBw03
OEBw1
OBBwl
OBBwil
OBBw0l1
DEBw0L
DEBw0L
DEBw01
ALL
OEBwi4
OBBwl
OEBwil
OBBw0l1
OBBw0l1
MULL

acreduc_0Bbh49_a370_y_ 20 Walue:

Filter

LawdH1
LowOH1
LowOH1

DEEH4T

Might

20060304
20061106
20061108
20080301
20060302
20060303
20060305
20060308
20060303
20060310
ALL
20070101
20060307
20060307
20060307
20060307
HULL

Ly [Ny I Iy o oy [y By [ |

Start (ueue 0GB

Priority

Status

COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED

ulat load 0,1 0 scripts disk 93X

Date_lueued

200/7-04-25H5T19
2007 -04-25H5T20
2007-04-25H5T19
2007-04-24H5T21
2007-04-24H5T21
2007-04-24H5T21
2007-04-24H5T21
2007-04-24H5T21
200/7-04-24H5T21
2007-04-24H5T21
2007-04-25H5T20
2007-04-11HST1E
2007-04-11H5T1E
2007-04-11HST1E
2007-04-11H5T1E
2007-04-11H5T1E
200/7-04-11H5T1E

mAAm A adr e

Date_Started

2007-04-20H5T19
2007 -04-25H5T20
2007-04-25H5T19
2007-04-24H5T22
2007 -04-24H5T22
2007 -04-24H5T22
2007 -04-24H5T22
2007-04-24H5T22
2007-04-24H5T22
2007 -04-24H5T22
2007 -04-25H5T20
2007-04-11H5T16
2007-04-11H5T16
2007-04-11H5T16
2007-04-11H5T16
2007-04-11H5T16
2007-04-11H5T16

A A A a A

Date_CompletedsUpdated

2007-04-20H5T20: 29148
2007-04-20H5T20: 30138
2007-04-20H5T15: 41 106
2007-04-20H5TO0: 30 1 46
2007-04-20H5TO0: 291 46
2007-04-20H5TO0: 103 27
2007-04-24H5TE2: 27 1 26
2007-04-25H5T00: 04 £ 50
2007-04-24H5T23: 36110
2007-04-24H5T22 103136
2007-04-20H5T20: 54 115
2007-04-11H5T18: 29151
2007-04-11H5T17 : 33108
2007-04-11HST17 07 121
2007-04-11H5T17 223415
2007-04-11H5T1E:47 130
2007-04-11H5T1E: 21121

A A A1 adanimema s - aa
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Current Work

Data Flow & Sky Construction

Non-Linearity

Crosstalk

Photometric Calibration



Array Response Linearity
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Current Work

Data Flow & Sky Construction

Non-Linearity

Crosstalk

Photometric Calibration
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Negative and Edge Crosstalks
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Current Work

Data Flow & Sky Construction
Non-Linearity
Crosstalk

Photometric Calibration



Nbr. of measurements

Nbr. of measurements

Photometric Calibration on
Standard Stars

1. Chip to Chip Zero Point Offset

Chip to Chip Zero Point Offsets — Filter Y
L T T S T L T T L S T T

30 _
25— Ext 4: —0.000 +/— 0.011 —
- Ext 2: —0.144 +/— 0.009 .
20— —
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-0.2 -0.1 0.0 0.1 0.
Offset from ext 4 [mag]
Chip to Chip Zero Point Offsets — Filter J

4D C T T T T T T T T T T T T T T T T T T T T T ]
c Ext 4 —0.003 +/- 0.013 .
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Nbr. of measurements

Nbr. of measurements

Chip to Chip Zero Peoint Offsets — Filter H
! T T e T LI L T T L e T T

30 r T T T T T T T T T ]
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J Zero Point [mag_Vega@1ladu/sec]

23.9

25.8

23.7

23.6

25.5

23.4

2. Zero Point vs. ’I‘ime__ )

a) Wide Band filters

—

OBAw0?Z OBAWO 3 ObAwWO4 0eBw(O1 O0eBw(0Z2 OeBw03 0eBwO4
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CH40ff Zero Point [mag_Vega@1adu/sec]

23.0

22.9

27.8

22.7

22.6

22.5

b) Narrow Band filters
O6Aw0?2 OBAWOS O6Aw04 06BwO1 0eBw02 0eBw03 OeBw0O4
E ZP =|22.701 +/- 0.033 E
; . —
- 3 ' :
O 25 36 142 176 204 261
Days
- Use 4 CALSPEC spectrophotometric standards with NIR models.

2. Zero Point vs. Time

- Compute Absolute ZP using filter curves.




2. Zero Point vs. Time

c) Zero Point Table

Filter ZP (mag @ 1 adu/sec)

KS

LOWOHI

CHIOHN
CHIOFF
I_LlE:
FECONT
ERI=

a0 W

To do: Same analysis with MASS field stars from archived data



Latest news! Testsin the lab

.

=> Engineering detector
=> 32 amps / 4 video board controller - same clocking

=> Change Vrer bias voltage

Before

After




Questions?
Also see 2 posters on the WIRCam instrument:

1 - The WIRCam On-Chip Guider
& - WIRCam Design and Performances
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the 1 iwi Interpretor of the Wircam Images




