Science Instrument FITS Header 
In order to facilitate analysis and to maintain the system configuration used during the observation, additional data will be available to be placed inside the FITS header for each science instrument.  The needed parameters will be available as keywords so that they can be easily written to the FITS header.  NIRTTS will employ the current mechanism of a keywords configuration file that contains which AO keywords will be written to the FITS headers for the science instrument. The software that writes the FITS files read these configuration text files to determine which keywords to put into the headers.  This allows greater flexibility in deciding what keywords are written to the science headers.  Changes can be made by editing the configuration file to include the needed new NIRTSS keywords.   A sample list of science instrument FITS header keywords in shown in Table 1, this is only a preliminary list to illustrate the type of keywords to place into science camera FITS headers. 

NIRTTS camera headers

When NIRTTS camera is not sending data to the NGWFC it functions in mode similar to the current AO acquisition camera and standalone science imagers.  To facilitate calibration of this camera and to use it as an auxiliary acquisition camera it will have the ability to save data in FITS file format when requested by the astronomer, observing assistant or other users.  The NIRTTS sensor would have software on its camera host server for writing FITS files and be able to populate the header with DCS, AO and NIRTTS camera keywords as requested using a similar keyword configuration file as the science instruments. A sample list of NIRTTS camera FITS header keywords in shown in Table XYZ, this is only a preliminary list to illustrate the type of keywords to place into NIRTTS camera FITS headers. 

Table 1: Sample NIRTSS system keywords to append to the OSIRIS FITS headers

[image: image1.emf]Comments Keyword Description

Track Sensor Type DTSENSOR Select-WFS-or-STRAP-or-TRICK-or-STRAP+TRICK

Tip-tilt loop gain DTGAIN Set-TT-loop-gain

Centroid or Correlation TRKRO1AL Type of algorithm Centroid/Correlation

TRKRO2AL Type of algorithm Centroid/Correlation

TRKRO3AL Type of algorithm Centroid/Correlation

# samples ROI mode TRKRO1IE # of samples to use (integration time) for co-add for ROI1

TRKRO2IE # of samples to use (integration time) for co-add for ROI2

TRKRO3IE # of samples to use (integration time) for co-add for ROI3

# ROI NUMOFROI number of ROIs 

ROI #1 info ROI1X x pixel address corresponding to top left corner of ROI1

ROI1Y y pixel address corresponding to top left corner of ROI1

  ROI1SZ size in pixels of ROI1

ROI #2 info ROI2X x pixel address corresponding to top left corner of ROI2

ROI2Y y pixel address corresponding to top left corner of ROI2

  ROI2SZ size in pixels of ROI2

ROI #3 info ROI3X x pixel address corresponding to top left corner of ROI3

ROI3Y y pixel address corresponding to top left corner of ROI3

  ROI3SZ size in pixels of ROI3

Centroid gain TRKRO1CG Centroid gain for ROI1

 for NIRTTS sensor TRKRO2CG Centroid gain for ROI2

TRKRO3CG Centroid gain for ROI3

Weight factor TRKRO1WT weighting factor to be applied to TT error for ROI1

TRKRO2WT weighting factor to be applied to TT error for ROI2

TRKRO3WT weighting factor to be applied to TT error for ROI3

Focus Keyword TRKFOCRO which ROI to use for Focus control

Pickoff position OBTDNAME Named-position-control-for-TTD

OBTDNMCP Named-position-use-current-position-for-TTD

OBTD User-value-of-TTD

Focus stage position OBTFNTFE Named-position-control-for-TTF

OBTFNMCP Named-position-use-current-position-for-TTF

OBTF User-value-of-TTF

Camera filter name  FWPOSREQ filter wheel position request

FWCURPOS filter wheel position readback

TRICK Temp TRKTCSV temperature setpoint for control

TRKTCTMP temperature reading

TRKDTGN Detector gain in electrons per ADU/pixel?


Table 2: Sample DCS, AO and NIRTTS keywords to append to the NIR TSS camera headers

[image: image2.emf]Comments Keyword Description

Standard DCS UT_Date

  UT_Time   

  TARGNAME

  OBJECT

  AIRMASS     

  AZ 

  EL          

  TELFOCUS    

ROTDEST   

ROTMODE  

Standard AO  AODMSTAT  DM loop status

AODTSTAT   DT loop status

DMGAIN DM loop gain

DTGAIN DT loop gain

WSFRRT  WFS frame rate

AO OBS Pickoff positionOBTDNAME Named-position-control-for-TTD

OBTDNMCP Named-position-use-current-position-for-TTD

OBTD User-value-of-TTD

AO OBSFocus stage 

position OBTFNTFE Named-position-control-for-TTF

OBTFNMCP Named-position-use-current-position-for-TTF

OBTF User-value-of-TTF

TRICK camera filter FWPOSREQ filter wheel position request

FWCURPOS filter wheel position readback

TRICK Temp TRKTCSV temperature setpoint for control

TRKTCTMP temperature reading

TRICK full frame readoutTRKDTGN Detector gain in electrons per ADU/pixel?

TRKFRMMD full frame mode or sub frame mode?

TRKSAMMD sampling mode

TRKITIME time between reads or integration time

TRKNUMSM Number of samples/reads

TRKNUMFM Number of co-added frames

TRKCODN

Completed frames in current coaddition 

sequence

TRKCOL Number of columns of detector

TRKROW Number of rows of detector

TRKNOIFN file name containing read noise frame

TRKBADPX file name containing bad pixel map

TRKLINCO file name with linearization coefficients

TRKSATLV Saturation level of detector

TRKDTGN Detector gain in electrons per ADU/pixel?
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		Comments		Keyword		Description

		Track Sensor Type		DTSENSOR		Select-WFS-or-STRAP-or-TRICK-or-STRAP+TRICK

		Tip-tilt loop gain		DTGAIN		Set-TT-loop-gain

		Centroid or Correlation		TRKRO1AL		Type of algorithm Centroid/Correlation

				TRKRO2AL		Type of algorithm Centroid/Correlation

				TRKRO3AL		Type of algorithm Centroid/Correlation

		# samples ROI mode		TRKRO1IE		# of samples to use (integration time) for co-add for ROI1

				TRKRO2IE		# of samples to use (integration time) for co-add for ROI2

				TRKRO3IE		# of samples to use (integration time) for co-add for ROI3

		# ROI		NUMOFROI		number of ROIs

		ROI #1 info		ROI1X		x pixel address corresponding to top left corner of ROI1

				ROI1Y		y pixel address corresponding to top left corner of ROI1

				ROI1SZ		size in pixels of ROI1

		ROI #2 info		ROI2X		x pixel address corresponding to top left corner of ROI2

				ROI2Y		y pixel address corresponding to top left corner of ROI2

				ROI2SZ		size in pixels of ROI2

		ROI #3 info		ROI3X		x pixel address corresponding to top left corner of ROI3

				ROI3Y		y pixel address corresponding to top left corner of ROI3

				ROI3SZ		size in pixels of ROI3

		Centroid gain		TRKRO1CG		Centroid gain for ROI1

		for NIRTTS sensor		TRKRO2CG		Centroid gain for ROI2

				TRKRO3CG		Centroid gain for ROI3

		Weight factor		TRKRO1WT		weighting factor to be applied to TT error for ROI1

				TRKRO2WT		weighting factor to be applied to TT error for ROI2

				TRKRO3WT		weighting factor to be applied to TT error for ROI3

		Focus Keyword		TRKFOCRO		which ROI to use for Focus control

		Pickoff position		OBTDNAME		Named-position-control-for-TTD

				OBTDNMCP		Named-position-use-current-position-for-TTD

				OBTD		User-value-of-TTD

		Focus stage position		OBTFNTFE		Named-position-control-for-TTF

				OBTFNMCP		Named-position-use-current-position-for-TTF

				OBTF		User-value-of-TTF

		Camera filter name		FWPOSREQ		filter wheel position request

				FWCURPOS		filter wheel position readback

		TRICK Temp		TRKTCSV		temperature setpoint for control

				TRKTCTMP		temperature reading

				TRKDTGN		Detector gain in electrons per ADU/pixel?

		File name for combining/blending TT commands				missing??

		File name for reference image for correlation
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		Comments		Keyword		Description												Required Functionality		Notes

		Standard DCS		UT_Date

				UT_Time

				TARGNAME

				OBJECT

				AIRMASS

				AZ

				EL

				TELFOCUS

				ROTDEST

				ROTMODE

		Standard AO		AODMSTAT		DM loop status

				AODTSTAT		DT loop status

				DMGAIN		DM loop gain

				DTGAIN		DT loop gain

				WSFRRT		WFS frame rate

		AO OBS Pickoff position		OBTDNAME		Named-position-control-for-TTD

				OBTDNMCP		Named-position-use-current-position-for-TTD

				OBTD		User-value-of-TTD

		AO OBSFocus stage position		OBTFNTFE		Named-position-control-for-TTF

				OBTFNMCP		Named-position-use-current-position-for-TTF

				OBTF		User-value-of-TTF

		TRICK camera filter		FWPOSREQ		filter wheel position request

				FWCURPOS		filter wheel position readback

		TRICK Temp		TRKTCSV		temperature setpoint for control

				TRKTCTMP		temperature reading

		TRICK full frame readout		TRKDTGN		Detector gain in electrons per ADU/pixel?

				TRKFRMMD		full frame mode or sub frame mode?

				TRKSAMMD		sampling mode

				TRKITIME		time between reads or integration time

				TRKNUMSM		Number of samples/reads

				TRKNUMFM		Number of co-added frames

				TRKCODN		Completed frames in current coaddition sequence

				TRKCOL		Number of columns of detector

				TRKROW		Number of rows of detector

				TRKNOIFN		file name containing read noise frame

				TRKBADPX		file name containing bad pixel map

				TRKLINCO		file name with linearization coefficients

				TRKSATLV		Saturation level of detector

				TRKDTGN		Detector gain in electrons per ADU/pixel?
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				TRICK ANALOG OF focus manger keywords:

				AOFCLBFO= '0.000000          ' / AO FC LBWFS pregain focus calc

				AOFCLBCT= 'OFF               ' / AO FC LBWFS control

				Centroid or Correlation Flag

				Blending with STRAP

				Blending with 1-3 ROI

				ROI information

				ROI Number (1,2,3)

				ROI pixels values

				TRICK RTC mod values

				#coadd

				Time between reset values

				Effective integration time/ frame time

				Pickoff position OB

				Focus stage position

				Camera filter name

				Camera filter position

				File name for combining/blending TT commands

				File name for reference image for correlation

				TRICK Temp

				TRICK Pressure

				Readnoise?

				Intensity?






_1361595808.xls
NIRTSS_OSIRIS

		

		Comments		Keyword		Description

		Track Sensor Type (new values)		DTSENSOR		Select-WFS-or-STRAP-or-TRICK-or-STRAP+TRICK

		Tip-tilt loop gain		DTGAIN		Set-TT-loop-gain

		Centroid or Correlation Flag		TRKRO1AL		Type of algorithm Centroid/Correlation

				TRKRO2AL		Type of algorithm Centroid/Correlation

				TRKRO3AL		Type of algorithm Centroid/Correlation

		# samples ROI mode		TRKRO1IE		# of samples to use (integration time) for co-add for ROI1

				TRKRO2IE		# of samples to use (integration time) for co-add for ROI2

				TRKRO3IE		# of samples to use (integration time) for co-add for ROI3

		# ROI		NUMOFROI		number of ROIs

		ROI #1 info		ROI1X		x pixel address corresponding to top left corner of ROI1

				ROI1Y		y pixel address corresponding to top left corner of ROI1

				ROI1SZ		size in pixels of ROI1

		ROI #2 info		ROI2X		x pixel address corresponding to top left corner of ROI2

				ROI2Y		y pixel address corresponding to top left corner of ROI2

				ROI2SZ		size in pixels of ROI2

		ROI #3 info		ROI3X		x pixel address corresponding to top left corner of ROI3

				ROI3Y		y pixel address corresponding to top left corner of ROI3

				ROI3SZ		size in pixels of ROI3

		Centroid gain for NIRTTS sensor		TRKRO1CG		Centroid gain for ROI1

				TRKRO2CG		Centroid gain for ROI2

				TRKRO3CG		Centroid gain for ROI3

		Weight factor		TRKRO1WT		weighting factor to be applied to TT error for ROI1

				TRKRO2WT		weighting factor to be applied to TT error for ROI2

				TRKRO3WT		weighting factor to be applied to TT error for ROI3

		Focus Keyword		TRKFOCRO		which ROI to use for Focus control

		Pickoff position OBS keywords		OBTDNAME		Named-position-control-for-TTD

				OBTDNMCP		Named-position-use-current-position-for-TTD

				OBTD		User-value-of-TTD

		Focus stage position		OBTFNTFE		Named-position-control-for-TTF

				OBTFNMCP		Named-position-use-current-position-for-TTF

				OBTF		User-value-of-TTF

		Camera filter name		FWPOSREQ		filter wheel position request

				FWCURPOS		filter wheel position readback

		TRICK Temp		TRKTCSV		temperature setpoint for control

				TRKTCTMP		temperature reading

				TRKDTGN		Detector gain in electrons per ADU/pixel?

		File name for combining/blending TT commands				missing??

		File name for reference image for correlation





NIRTSS_StandAlone

		

		Comments		Keyword		Description												Required Functionality		Notes

		Standard DCS		UT_Date

				UT_Time

				TARGNAME

				OBJECT

				AIRMASS

				AZ

				EL

				TELFOCUS

				ROTDEST

				ROTMODE

		Standard AO		AODMSTAT		DM loop status

				AODTSTAT		DT loop status

				DMGAIN		DM loop gain

				DTGAIN		DT loop gain

				WSFRRT		WFS frame rate

		AO OBS Pickoff position		OBTDNAME		Named-position-control-for-TTD

				OBTDNMCP		Named-position-use-current-position-for-TTD

				OBTD		User-value-of-TTD

		AO OBSFocus stage position		OBTFNTFE		Named-position-control-for-TTF

				OBTFNMCP		Named-position-use-current-position-for-TTF

				OBTF		User-value-of-TTF

		TRICK camera filter		FWPOSREQ		filter wheel position request

				FWCURPOS		filter wheel position readback

		TRICK Temp		TRKTCSV		temperature setpoint for control

				TRKTCTMP		temperature reading

		TRICK full frame readout		TRKDTGN		Detector gain in electrons per ADU/pixel?

				TRKFRMMD		full frame mode or sub frame mode?

				TRKSAMMD		sampling mode

				TRKITIME		time between reads or integration time

				TRKNUMSM		Number of samples/reads

				TRKNUMFM		Number of co-added frames

				TRKCODN		Completed frames in current coaddition sequence

				TRKCOL		Number of columns of detector

				TRKROW		Number of rows of detector

				TRKNOIFN		file name containing read noise frame

				TRKBADPX		file name containing bad pixel map

				TRKLINCO		file name with linearization coefficients

				TRKSATLV		Saturation level of detector

				TRKDTGN		Detector gain in electrons per ADU/pixel?
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				TRICK ANALOG OF focus manger keywords:

				AOFCLBFO= '0.000000          ' / AO FC LBWFS pregain focus calc

				AOFCLBCT= 'OFF               ' / AO FC LBWFS control

				Centroid or Correlation Flag

				Blending with STRAP

				Blending with 1-3 ROI

				ROI information

				ROI Number (1,2,3)

				ROI pixels values

				TRICK RTC mod values

				#coadd

				Time between reset values

				Effective integration time/ frame time

				Pickoff position OB

				Focus stage position

				Camera filter name

				Camera filter position

				File name for combining/blending TT commands

				File name for reference image for correlation

				TRICK Temp

				TRICK Pressure

				Readnoise?

				Intensity?






