
There is no reason for taking the derivative
inside the integral. The derivative should
“undo” the integral, and leave us with 
its argument. The correct result is
F�(�2)–F�(�1)= – �2{F�(�2)–F�(�1)}.
In order for this to be true for all ranges, we
must have F�(�n)= – �2F�(�n), which is

the result I’d obtained. As a check,
note that Keller’s result cited

above is not dimen-
sionally correct.

— Stephen R. Wilk 
Director of Technology 

Applications, Aotec, LLC
Visiting Scientist, MIT

Cambridge, Mass.
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Letters to the Editor: Please direct corre-
spondence to the Editor, Optics & Photonics
News, Optical Society of America, 2010
Massachusetts Ave., N.W., Washington, D.C.
20036-1023. E-mail: opn@osa.org. Include
your name, address and daytime telephone
number on all correspondence. Letters may
be edited for clarity or length requirements.
Remarks should be confined to topics in the
science of optics and photonics or to issues
having to do with the Optical Society of
America as an organization.
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Reflections on the wavelength/
wave-number discrepancy
A number of readers have written letters 
in response to Stephen Wilk’s “Light 
Touch” column in the April issue
of OPN (“I Was Right,
It  Is Obvious!”).

Obviously it’s
not right!

In a graduate level
physics class, I had a

professor who had a great
disdain for mathematics.
“Show me the physics!” was
his favorite saying as I tried to
explain physical phenomena in
mathematical terms. Much to my
chagrin, his physical insights often
revealed flaws in my mathematical
developments. I gained a great respect
for a physicist’s insight in this course.
I’m afraid that Stephen Wilk has fallen 
into the same trap that ensnared me. Wilk
attempts to prove that the peak of a spectral
response curve depends on the selection of
the independent variable (wavelength or
wave number). If I had expressed this result
to my professor, he would have said:
“Nonsense! How can that be? It makes no
physical sense! You obviously made an error
in your calculations.” You know, my profes-
sor would have been right. Let’s take a look
at Wilk’s derivation. We’re given a distribu-
tion in wavelength space and want to derive
the corresponding distribution in terms 
of wave number where wave number is
defined as the reciprocal of the wavelength
� = 1/�. Let F �(�) and F�(�) be the distri-
butions in wavelength and wave-number
space, respectively. We require that the areas
under corresponding points be equal. The
correct mathematical statement of this
requirement is: ∫�1

�2F�(�)d�= ∫�1

�2F�(�)d�
where �1<�desired<�2. We take the deriva-
tive of both sides with respect to wave num-
ber noting that: d /d�= d�/d� • d /d�. We
get: F�(�2)–F�(�1)=– ∫�1

�2 �2 • F��(�)d�.
The wave-number distribution is then:
F�(�)=– ∫ �2• F��(�)d�. The peak of the
wave-number distribution is at �= 0 and
F��(�)= 0. The first root is trivial and the
second root is the peak of the wavelength
distribution. Thus, both distributions
achieve their respective maximums at 

the same wavelength as we would expect. So
it is obvious, my physics professor would
have been right!

— Timothy E. Keller
Principal Systems Engineer

Lockheed Martin Corp.
Gaithersburg, Md.

Stephen Wilk responds

I am glad to see the volume of response
that has been generated by my “Light

Touch” column on the wave-number/wave-
length discrepancy. David K. Lynch and
Bernard H. Soffer have addressed this issue
at least twice, once in the pages of OPN.1

I'm ashamed to say that I was unaware of
this. Otherwise, I would have cited their
work. See also their paper in the American
Journal of Physics.2 Timothy Keller takes me
to task for flawed logic and mathematical
error. His statement that “…The correct
mathematical statement of this require-
ment is: ∫�1

�2F�(�)d�= ∫�1

�2F�(�)d� where
�1<�desired<�2…” is simply my equating
the differentials, expressed in integral form.
His next sentence, however, contains an
error: “… We take the derivative of both
sides with respect to wave number noting
that: d /d�= d�/d� • d /d�. We get:
F�(�2)–F�(�1)=– ∫�1

�2 �2 • F�(�)d�.”
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Accessing OPN Online

OPN is available online at
www.osa-opn.org. 

Some OPN online readers have
had difficulty accessing articles

when using a Netscape 7 browser.
The problems were due to

changes in the latest version of
Netscape. The OPN site has been

adjusted to accommodate the
changes, and Netscape users now

should be able to log in with 
their regular passwords.


