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Investigation/Task List   1.2  12/15/04 DPC Prioritized
Daytime Tasks

I. Detector

1. Basic Verifications

a. All quads working properly

b. All quads working similarly (similar bias levels, well depth)

c. Measure saturation levels (well depth)

d. Measure conversion gain

e. Bad pixel map, count

f. Dark current

g. Read Noise

2. Redo Bias Dependence (sweep from Vbias = 0 to -1.2 V)

a. Dark current

b. Well depth

c. Read noise

3. Redo Detector Temperature Dependence (sweep from 25 to 40 K)

a. Dark current

b. Well depth

c. Read noise

4. Select best operating bias and temperature

a. Dark current

b. Well depth

c. Read noise

d. Conversion gain

II. Readout Tests

1. Measure degree of ghosting

a. Or limits thereto

b. Evaluate mean ghosting for coadded images vs individuals

(1) Is there a random component? (as per scope images)

2. Determine the fastest readout rate that is ghost-free

3. Determine relationship between read rate and conversion gain

4. Determine relationship between read rate and read noise

III. Detector Temperature Stability vs Zenith Angle

1. Note detector temperature as function of Zenith Angle

2. Compare to experience with Hydrogen rain pipe

IV. Camera Block Tests

1. Basic motion testing

a. Moves to f/5, f/17, PV locations

b. Test for range of telescope declinations over which camera block moves properly

c. Test for range of telescope hour angles for camera block motion

d. Test camera block location repeatability

e. Determine best f/5, f/17, PV camera locations relative to nearest zero phase signal

V. Pupil Viewer

1. Obtain high quality images of pupil

a. In K-band

b. In L-band

2. Step camera block to locate best PV position, examine effects of offsets

VI. Collimation Tests

1. determine location of optical axis on detector

a. minimum coma?

b. Intersection of coma axes across detector?

2. Adjust Mimir mounting to autoguider (with shims) to see if optical axis can be moved on detector

3. Where does ZEMAX place the optical axis on the detector?

a. What are the effects of tilted filters and the collimator L2 lens tilt?

VII. Readout tests, Part II

1. Exercise sub-frame readout

a. Range of selected image sizes

b. Range of image repeat rates, numbers

c. Test that array offsets are correctly logged to headers (so FFs may be used)

d. Measure dwell, dead, cycle times

2. Exercise Fowler Sampling

a. Test for expected reduction in read noise

b. Measure time penalties for data collection

3. Exercise Sample-Up-the-Ramp (SUR)

Nighttime High Priority Tasks

VIII. Focus Tests

1. Determine best f/5 focus for each of J, H, K, L bands

2. Determine best f/17 focus for same

3. Measure focus shift across field 

a. Differential focus at corners versus center

b. PSF size, elongation as function of FOV location

4. Focus vs camera block position

a. Is coma a good tracer of camera position?

5. Determine best camera positions for f/5, f/17, PV cameras

IX. Detector Focus, Tilts

1. f/5 camera in, out of focus

a. compare to ZEMAX model

b. determine detector focus offset from current position

c. determine detector tilt, pitch

2. repeat 1. for f/17 camera

X. Astrometry

1. Move star cluster across f/5 FOV

a. J, H, K, L bands

b. J + J-Corr

2. Same for f/17 FOV

a. J, H, K, L, M

b. No J-Corr

XI. Photometric & Polarimetric Tests

1. Photometric tests

a. Consecutive (short) images of a star field with range of delay times or integration times

(1) Do the star brightnesses scatter photometrically as per their photon numbers, or is there extra noise?

2. Repeat the photometry test, but with HWP rotation 

a. Range of integration times, cadences

3. Repeat 2., but with U, Q chopping instead of full HWP rotation

a. U chopping is 0 deg, 90 deg, 0 deg, 90 deg, etc

4. Observe polarized and unpolarized standards, moving each around in the FOV

a. Center

b. Corners

c. Mid-way to corners

5. Repeat 4., but for f/17 camera

6. Observe a suite of polarimetric standards and unpolarized standards

a. With f/5

b. With f/17

XII. Spectrometer Stability Tests

1. f/5 + narrowest slit

a. image sky lines to east

b. image sky lines to west

c. difference

2. Repeat 1. for f/17

3. Test repeatability of recovering slit position

a. Do imaging, spectroscopy pairs on SFR target (bright emission lines)

b. Repeat a. several times

c. Measure sky lines shift in those data

d. Measure target lines shift in those data

XIII. Camera block focus stability 

(f/5 only, f/17 presumed to have large depth of focus)

1. Focus in imaging mode at zenith

2. Refocus at Z-30 deg

3. Refocus at Z-45 deg

4. Refocus at Z-60 deg

5. Refocus at Z-75 deg

6. For each, wait for primary mirror support to catch up to elevation change

XIV. Spectropolarimetric Tests 

Goal is to determine polarimetric efficiency vs wavelength across the H-band – did I design the H-HWP incorrectly? Lab efficiency is about 72%, but should have been >95%.

1. For unpolarized standard star

a. H-HWP, H-band, WG, JHK grism with wide-ish slit

b. Collect polarimetric data with HWP rotation through a couple of full cycles

c. Move star on slit, repeat polarimetry

d. Repeat c. a few times

e. Redo all for U, Q chopping

2. Repeat 1. for one or two polarized standard stars

XV. J-Band Corrector

1. Does it have any effect? – Does putting it in and out of the beam change image quality?

2. Determine proper focus for the condition of the Corrector being in the beam

3. Measure PSF size, ellipticity across FOV

a. With J-Corr

b. Without J-Corr

4. Repeat astrometric star cluster multiple placements across the FOV to determine astrometric conversions

5. Come to a recommendation whether to use for wide field imaging or not

Nighttime Lower Priority Tasks

XVI. Spectroscopy Tests

1. f/17 tests

a. determine spectroscopy focus – focus by minimizing slit image size

b. compare to ZEMAX model

c. determine range of wavelengths obtained, and resolution

(1) for JHK grism

(2) for LM grism

(3) for SED grism

d. What are the options for use of bandpass filters versus long pass filters? 

(1) Model with ZEMAX ahead of time

2. f/5 tests

a. determine optimal focus – narrowest slit, minimize image of slit

b. obtain deeper JHK flats to calibrate J-band better

c. observe spectroscopic standards on IRTF list

d. measure count rates versus wavelength to support exposure time estimator

XVII. f/17 Shift-and-Add Speckle
1. Locate bright, close double with separation of 1 – 1.5”

2. Collect many short exposures (~100 – 200 each)

a. In J, H, K, L, M

3. Evaluate each image 

a. Select those with smaller PSFs

b. Locate brightest star

4. Register, coadd

5. Measure FHWM, separation, Airy rings

6. Estimate Strehl ratio vs wavelength

XVIII. Extinction, Filter Transformations

I’m unsure of whether to do this at only f/5, only at f/17, or at both. M is unlikely to work at f/5, but there may be a color shift between the cameras due to the camera lens differences. Maybe best to do JHKL at f/5, then KLM at f/17 so there is some overlap. Needs some discussion

1. Measure photometric standards (IRTF list) at several airmasses

a. J, H, K, L, M

b. Determine extinction vs wavelength

c. Measure zenith sky background levels vs wavelength

d. Determine photometric offset magnitudes

e. Determine limiting magnitudes

f. Estimate system efficiency, throughput vs wavelength

2. Compute filter transformation coefficients

a. Against 2MASS
b. Against Bessel and Brett

XIX. Slit Tests & SED Spectroscopy

1. Spectroscopy vs slit width

a. Resolution

b. Throughput (vs seeing) – what recommendations should we make?

2. “Eared Slit” tests

a. useful low-R spectroscopy?

3. SED spectroscopy – how can it be employed and calibrated?

a. 1.17LP + PK50

b. 1.85 LP

c. 2.8 LP

d. Z-machine use? Test on quasars

XX. Narrow-Band Imaging (H2-On, H2-Off)

1. Image a large star formation region (Orion?)

a. H2-On

b. H2-Off

2. Repeat 1., but move the SFR across the FOV to test for filter walk-off

3. Do same for f/17

4. Compute magnitude offset of On-Off (relative bandwidths)

XXI. Fast Polarimetry (& Occultation) Mode Test
1. Exercise “streaming” photometric data collection over subframe into 3D FITS cube

2. Repeat 1. with HWP rotation also taking place

3. Repeat 2. with HWP in U, Q chopping mode

4. How fast can streaming take place? What are the subframe field sizes allowed versus cadence?

XXII. Orion Star Forming Region as Demonstration of all Mimir modes

1. Direct Imaging

a. Wide-Field (f/5) Mosaics with dithering

(1) L-band –if possible

(2) K-band 

(3) J-band (with or without J-Corr?) 

(4) M-band – f/5 ???

(5) H-band 

b. Narrow-Field (f/17) Mosaics of core region

(1) J

(2) H

(3) K

(4) L

(5) M

2. Speckle Imaging (f/17)

a. L-band

b. J-band

c. Both toward IRS2, BN/KL

3. Narrow-Band Imaging

a. H2-on, H2-off over large, overlapping field

4. Polarimetry

a. H-band + f/5 over wide field

b. H-band + f/17 over narrow field

c. Spectropolarimetry (H + f/5) toward IRS2, BN/KL

5. Spectroscopy
a. f/5

(1) JHK toward core

(2) LM too

(3) SED ??

b. f/17

(1) JHK

(2) LM

(3) SED ???

6. Polyproplyds

a. Deep f/17 imaging

b. Deep spectroscopy

