
GUIDE3 and GUIDE7 
desimeter ‘metrology’ 

with Gaia cross-matches



sample of GFA reductions
• Use first frame of each guide cube throughout DESI 

commissioning


• Restrict to the subset with WCS recalibration pattern 
matching CONTRAST > 2 in all 6 guide cameras


• 2044 GFA exposures from 91 unique DESI observing 
nights, spanning 20191023 (first night of GFA guiding) to 
20200315 (final night of DESI commissioning)


• 8 of these crash in desi_fit_guide_star_coordinates due to 
missing ADC header information in raw guide cubes
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sample of GFA reductions



getting focal plane and petal 
coordinates for Gaia stars

• Created a modified version of Julien’s 
desi_fit_guide_star_coordinates script that fits a 
FieldModel object using the guide cameras present 
already in fp-metrology.csv


• Use FieldModel object to translate (ra_gaia, dec_gaia) for 
good cross-matches (< 2 asec) into (X_FP, Y_FP, X_PTL, 
Y_PTL, Z_PTL) for all guide cameras, including those 
without metrology in fp-metrology.csv



quality cuts

• Initially wanted to make a cut on FieldModel 
RMS_ARCSEC value but forgot to do this


• Require Gaia stars to have gfa_reduce (min_edge_dist_pix 
> 10) and (dq_flags == 0)



results: FP and PTL coordinates as a function 
of GFA pixel coordinates [data]
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• The previous 8 plots show that for the 8 GFA cameras with fp-metrology.csv metrology 
available, the pinholes consistently fall close to, but not exactly at, the 4 corners of each GFA 
camera’s image area

• So it’s worth figuring out the exact (x_gfa, y_gfa) values in each case

• The following four plots show that the (x_gfa , y_gfa) values of each PINHOLE_ID are 
consistent at the ~0.3 (~0.1) GFA pixel RMS level across cameras with existing metrology in 
fp-metrology.csv 
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At what (x_gfa, y_gfa) should the planar 
models be evaluated to fill in the missing 

GUIDE3 and GUIDE7 metrology?
Evaluate the planar models X_FP(x_gfa, y_gfa) and Y_FP(x_gfa, y_gfa) for each guide camera 
at the mean (x_gfa, y_gfa) per PINHOLE_ID:


Then translate (X_FP, Y_FP) to (X_PTL, Y_PTL) using desimeter fp2ptl. fp2ptl gives Z_PTL off 
by ~2.3 mm relative to the metrology file, so for Z_PTL in GUIDE3 and GUIDE7 just take the 
average of Z_PTL per PINHOLE_ID for the 8 cameras with existing metrology




Sanity check: how well is fp_metrology.csv 
data for GUIDE0, GUIDE2, GUIDE5, 

GUIDE8 reproduced by this procedure?

~10 microns RMS or better (1D) in X, Y (where I used the Gaia cross-matches) ; can be 
substantially worse in Z where I just averaged existing metrology across petals
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GUIDE3 and GUIDE7 values to 
be inserted into fp-metrology.csv

*existing DEVICE_TYPE = GFA entries in fp-metrology.csv have Z_FP = Z_PTL, so I’ve done 
the same for GUIDE3 and GUIDE7



GUIDE3 and GUIDE7 values to 
be inserted into fp-metrology.csv

TODO: patch these values into fp-metrology.csv by editing write_focal_plane_metrology script



How much was gained by using Gaia for GUIDE3/GUIDE7 (X_PTL, Y_PTL) 
rather than just averaging those values for 8 petals with existing metrology?
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How much was gained by using Gaia for GUIDE3/GUIDE7 (X_PTL, Y_PTL) 
rather than just averaging those values for 8 petals with existing metrology?

RMS X_PTL(Gaia) shift relative to mean of GFA's w/ real metrology :        187.78971 micron 
RMS Y_PTL(Gaia) shift relative to mean of GFA's w/ real metrology :        174.27949 micron

given that the typical 1D RMS of my Gaia-based procedure relative to fp-metrology.csv 
truth for PETAL_LOC=[0, 2, 5, 8] is ~9 microns, the gain is up to a factor of ~20x
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appendix: miscellaneous



2+ mm Z_PTL discrepancy

When I convert (X_FP, Y_FP) from fp-metrology.csv to (X_PTL, Y_PTL, 
Z_PTL) using fp2ptl, I get agreement within roundoff for (X_PTL, Y_PTL) for 
all DEVICE_TYPE=GFA pinholes. But the Z_PTL values from fp2ptl disagree 
with those in fp-metrology.csv by ~2+ mm (see above histogram)
Code: https://gist.github.com/ameisner/1173899bbd6a0c44d317fd6a80b2ff99. 

https://gist.github.com/ameisner/1173899bbd6a0c44d317fd6a80b2ff99

