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• LMI images of Phaethon and calibration targets
– HB filters and r’ filter
– Raw and calibrated versions

• DeVeny spectra of Phaethon, C/2017 O1 (ASASSN) and 
calibration targets

• Data were used to look for evidence of activity
– No evidence of coma was found, but limits on gas and dust 

production were computed



Testing the LMI Images
• Read each FITS file 

– IDL FITS routines 
– READ_PDS (PDS4 version) using the XML labels 

• Compared the two images to make sure they agree
• Tested the images to make sure that I could measure, display. and 

manipulate them

• Results
– IDL FITS reader

• All images from all dates are good  (e.g., FITS files seem fine)
– READ_PDS reader

• All raw images and Dec 14 and 15 reduced images are fine
• Problems with Dec 16, 17 and 18 labels



LMI Images:  Problems using READ_PDS

• Dec 16, 17 and 18 reduced data directories
– Bias and Skyflat frames read ok
– Most of the reduced images don’t  (problem with the XML 

label)

IDL FITS reader READ_PDS using XML label



LMI Images:  Problems using READ_PDS

• Problem is related to the data_type attribute
– In bad labels = SignedMSB2
– In good images = IEEE754MSBDouble 

• I tried just changing that value, but get a different error (end 
of file) so there is still some other problem as well



Testing the DeVeny Data

• 2D Spectrum files 
– IDL FITS readers are ok for both raw and reduced data
• Data themselves look good

– Raw data
• READ_PDS does not take into account the 32768 zero 

point  (get all negative values)
• Need to add a VALUE_OFFSET attribute of 32768



Testing the DeVeny Data
• 2D Spectrum files 

– Reduced data
• Some of the data are 16-bit and some are 32-bit
• 16-bit data also have the VALUE_OFFSET problem
• The XML labels all have data_type “SignedMSB2” so  32-bit data 

don’t read in via READ_PDS
– e.g., compare 20171215.0129.reduced.fits and 

20171215.0130.reduced.fits
• Need to either make all data consistent or set the data_type

attribute to the proper value for each file



Testing the DeVeny Data

• Extracted spectra
– Reading .cal files directly produces good results
• Able to plot values, etc.
• Typical flux values 1e-14 to 1e-11

– Reading using READ_PDS and XML labels
• Wavelength values match those above
• Flux values are in the range 1 to 10
• Problem with the XML labels



Testing the DeVeny Data

• Reading using READ_PDS and XML labels
– Problem seems to be with the format statements in the 

labels

– Change field_length to 13 and field_format to %13.6
• seems to solve the problem



Testing the DeVeny Data

• Did a quick and dirty 
reduction, following 
the paper’s description

• Plotted the Phaethon
and C/2017 O1 data

• Some oddities in 
scaling, but compares 
fairly well to the plot in 
the Ye et al. paper



Documentation
• DOCUMENTS directory

– Should include the LMI and DeVeny instrument manuals for 
reference

– May want to include a copy of the Phaethon paper (Ye et al.)

• COLLECTION.XML
– Start and stop times don’t correspond to the dates when the 

images were obtained

• DESCRIPTION.PDF document
– In table 1, A0 calibrator stars are introduced in association with 

the BC images, but there is reference for them and no mention 
of how they are used


