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•  Understand the instrument. 
•  Be able to convert measured 

counts/pixel on-orbit into accurate 
radiances from a known emission 
volume. 

•  Be able to understand on-orbit 
stellar calibrations. 



Schematic diagram of the Optical 
Calibration Facility 

•  shaded blocks indicate 
detachable modules 
•  calibration beam is indicated by 
dashed line 



The OCF monochromator 
•  a source lamp 
provides input 
•  a beam monitor 
checks the output 





Lines indicate motion axes of the gimbals 

SSUSI calibration required the 
use of a mounting fixture 

3-axis stage will be added for GUVI 

All problems have been worked out  
and while a larger chamber is 
desirable it does not appear to be 
required 



Calibration bench for focal plane units (FPU);. 
This calibration set-up will be used independently 
of the OCF. 
The FPU is mounted on a fixed platform that controls 
FPU temperature. Thermal control of the FPU 
platform permits heating to +40 C or cooling to -50 C 
to determine the thermal response of the focal plane 
unit. The lamp box stand can undergo translational 
motion along two axes orthogonal to the optical axis 
of the lamp box. Along any single axis, the box can 
move ±2.5 inches (6.34 cm) in discrete increments of 
10 µm. The stand also allows vertical motion of the 
lamp box through ±2 inches (5.08 cm) in increments 
of 25 µm. The horizontal motion permits checking of 
individual pixels, while the vertical motion will 
optimize the spot size on the focal plane unit. 
Through the use of various pinhole screens or slits, 
the lamp box can project small spots having a wide 
range of intensities. The spot size can be made much 
smaller than the FPU pixel size. 



Calibration Test  Bench  Prelim  Pre-env  Post-env 

SIS Detector 
Noise Level  X 
Flat Fielding  X 
Output vs Input Count Rate  X 
Pulse Height Distribution  X 
Intrascene Dynamic Range  X 
Interscene Dynamic Range  X 

SIS 
Sensitivity vs Wavelength   X  X  X 
Intrascene Dynamic Range   X 
Field of View   X  X  X 
Spectral Resolution   X  X  X 
Wavelength Scale   X  X  X 
Off-axis Rejection   X  X  X 
Out of Band Response   X 
Illumination Sensor Threshold  X 



•  Calibration is performed by 
simulating a point source of known 
wavelength with a measured 
intensity 

•  This is directly transferable to the 
type of measurement carried out 
during calibration on orbit 

•  Difficulty is in translating from 
irradiance to radiance calibration 
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•  1. Initial grating scatter measurements 
– Grating scatter < 0.08% of Ly α / channel 

in LBH wavelengths. 
•  2. Shape of the scattered light. 



•  Point Spread function of the SIS has 
been measured at 30 locations. The 
instrument optical performance is 
within design limits. 



•  Primary and secondary detector 
sensitivities at all wavelengths, wide 
slit, nadir position of scan mirror. 

•  Sensitivity at other mirror scan 
positions. 



•  Slit function (height and width) for 
wide, medium, and narrow slits.  
–  Height cannot be completely measured by the optical calibration 

facility, however. 



•  Sensitivity at the following 
wavelengths 
– 1175, 1200, 1216, 1250, 1275, 1300, 

1325, 1350 Å 
– 1400, 1450, 1500, 1550, 1600, 1650, 

1700, 1750, 1800, 1850 Å 
– Primary, secondary detector 



•  Pitch angles 0°, +3°, -3°, +6°, -6° 

•  Slit widths - wide, medium, narrow 



•  Mirror scan angle sensitivity 
•  For range of scan angles 

–  -80, -60, -40, -20, 

–  0, +20, +40, +60° 

•  For detector = primary, secondary 
–  For l = 1200 to 1800 Å by 100 Å (10 to 25 Å in some regions) 



•  The scan angle measurements will be 
repeated at -6°, -3°, +3°, +6° 



•  In-flight calibrations of GUVI must be performed.  
– The wavelength scale will change when a different slit is 

used.  
•   Wavelength scale changes must be characterizable. 

– The calibration must be determined in absolute terms on-
orbit. 

•  The ability to obtain unattenuated observations of stars  is 
required to validate the Spectrographic Imager calibration.  







520km tangent altitude 

200km tangent altitude 

Earth 

"

"

"

"

"

"
"

"

"

GUVI field-of-view 



Earth 

200km tangent altitude 

tangent altitude of slit held fixed  
for a stellar calibration run in 
 spectrograph mode 
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SIS Line of sight direction 

Sun  

(for a 4:30pm LST orbit) 
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for 10% counting statistics in 10nm bin in .1sec 
(from R.E. Daniels) 



see GUVI Characterization Plan for more stars 


