
function,

cos θ =
1

2g

[

1 + g2
−

(

1 − g2

1 − g + 2gξ

)2
]

, (2)

was derived by Witt [11].

Optical point-spread function of the macroscope

Most single-lens reflex camera lenses of high quality are of a double gauss design [see ref. 12]. The layout of the model macroscope

[7, 13] used to compute the diffraction point-spread function (PSF) contributions to the overall imaging error is a symmetric, 1 : 1 relay

system consisting of two identical seven-element double gauss single-lens reflex camera lens systems arranged front-to-front, as shown

in Fig. 4. Both lenses are of 50-millimeter focal length and are in close mechanical proximity in order to minimize diffractive error in

Figure 4: Macroscope lens diffractive optics model. The design of the macroscope is that of two single-lens reflex
camera lenses faced front-to-front giving a wide field-of-view and collecting considerably more light than the standard
microscope objective. The optical elements are based on the Pentax 50 mm lens. The line on the far right represents
the plane of the detector element.

the image plane. The particular variant of the seven element double gauss design used in this model was chosen for its specification and

performance similarities to the 50 mm Pentax SMCP-FA f/1.4 lens as this lens type and manufacturer are often cited as being used by

experimenters collecting optical recording data from cortical tissue [e.g., 7]. The exact lens design used for our model was a design by

Yoshisato Fujioka, United States Patent #4443070 [12].

All wave optics calculations were performed using the Advanced Systems Analysis Program, or ASAP (Breault Research, Tucson,
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