
Standards 

Standardizing Interferometric Measurement 
Because the U.S. supplies much of the 
interferometric measurement hardware 
and software used these days, the 
A N S I / N A P M IT.11 Subcommittee on 
Interferometric Testing has been asked 
to take the lead i n formulat ing stan
dards for interferometric measurement 
of wavefront error and surface rough
ness. A s OPN went to press, the com
mittee was scheduled to discuss several 
related isssues at the O S A Annua l Meet
ing Oct. 3-8 in Toronto. 

One item the committee is consid
ering is the rather mundane question 
of how to define "peak-to-val ley" er
ror. The widely used but naive answer 
is the lowest valley subtracted f rom the 
highest peak. A little thought shows 
that f ind ing these two extremes de
pends on the spatial sampl ing density 
and the alignment of the sampl ing grid 
w i th the surface in question. 

A n obvious way out wou ld be to 
ask, "Who needs such a definit ion any
way?" Peak-to-valley errors have vir
tually nothing to do wi th optical system 
performance. O n the other hand, a peak-
to-valley difference indication is what 
one gets when observing Newton 's 
fringes between two optically mating 
surfaces, and this has been typical opti
cal shop practice for centuries. A lso , 
mechanical tolerances are g iven i n 
terms of a surface being bounded by 
two parallel planes touching the ex
treme features on the surface. Here 
there is a definite practical consequence, 
because if the distance between the tol
erance planes is too large, the physical 
part w i l l not fit in a mating slot. 

In the mechanical, as we l l as opti
cal case, determination of the distance 
between two parallel planes just touch
ing the extremes of an arbitrary real 
surface has no closed form solution and 
is a computationally intense process. 
Ult imately, the definit ion set by this 
committee shou ld be pract ical and 
should consider the optical and me
chanical metrology aspects of the prob
lem. 

Some of the same concerns apply to 
the definition of rms (or R q , as the me
chanical people refer to it) wavefront 
errors and surface roughness. In optics, 

many aspects of system performance 
relate directly to rms wavefront errors, 
or surface roughness. In mechanics, 
people are also concerned about surface 
roughness but f rom the point of whether 
the physical parts w i l l mate. Thus, they 
prefer to talk about roughness in terms 
of R a , a measure closely related to peak-
to-valley. N o w , does it make sense to 
have two different ways of specifying 
surface roughness, part icularly since 
some mechanical parts are being pro
duced wi th surfaces so smooth it takes 
opt ica l techniques to make surface 
roughness measurements? 

Final ly, the committee is consider
ing the consequences of ISO 9000 on 

interferometric f igure measurement. 
Typical ly , the reference flats on inter
ferometers are good enough that they 
are assumed to be perfect and the total 
error is taken as the error in the part 
being measured. ISO 9000 expl ici t ly 
says this cannot be assumed and the 
known errors in the reference flat must 
be included in the measurement results. 
This is going to make some nominal ly 
tenth wave optics look worse than pre
viously thought. 

If you wou ld l ike to help wi th this 
important ongoing work, call the sub
committee chair, Kathy Creath, at 602/ 
621-8688. 

—Robert Parks 
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