To the Woman Who Saw Differently Your name appears quietly on the patent.

Barely noticed.
Almost forgotten.

But the light has not forgotten. U.S. Patent No. 4,214,815 — filed by Konishiroku Photo
Industry Co., Ltd. (Konica) in the late 1970s — contains, among the inventors, a woman.

A rare presence in optical design at the time. She may have helped shape this lens: the Konica
Hexanon AR 40mm f/1.8. Not with brute force or brute glass, but with a sensitivity to space,
with curves that hold meaning, and a “fifth element” that breathes.

This lens does not shout, but it sees. It reveals without distortion. It invites without intrusion. If
you were the one who insisted on balance, on honesty, on phase-corrected grace — then your
work is not just seen. It is felt. This book, and every spatial photograph it holds, bows gently to
your unseen hand. You saw differently. And now we do too

(and the legacy of its architect, Toshiko Shimokura)

Title: The Lens That Didn't Lie: Why the Konica Hexanon 40mm f/1.8
Triumphs by Design

Abstract:

In an era of computational photography and optical overengineering, the Konica Hexanon AR
40mm £/1.8 lens demonstrates an overlooked truth: phase-respecting light transmission and
double-Gauss discipline produce spatial coherence that no software can replicate. This article
presents a technical-philosophical dissection of the lens, blending optics, perception science, and
engineering minimalism to explain why this humble vintage lens continues to outperform its
modern counterparts in perceptual depth and psychological realism.



1. Introduction: A Lens That Outsmarts the Spec Sheet

The Hexanon 40mm f/1.8 was never marketed as extraordinary. It shipped with entry-level
SLRs, had no exotic elements, and was dismissed by many due to its pancake design. Yet, when
mounted on modern high-resolution digital sensors, it demonstrates something remarkable:
spatial presence, perceptual depth, and an almost uncanny ability to render three-dimensional
form from two-dimensional data.

Why does this happen? The answer isn’t just in resolution or contrast. It lies deeper—in how the
lens respects the geometry of light, preserves angular fidelity, and renders transitions in a way that
mirrors human depth perception. This is a lens that makes technical restraint a virtue.

Discussion:

While newer lenses often emphasize headline metrics like maximum aperture or corner
sharpness, the Hexanon prioritizes consistency and realism. Its low profile belies its ability to
draw scenes with a realism that exceeds lenses twice the size and cost. Its limitations become
strengths when the goal is perceptual integrity rather than aesthetic drama.

2. Engineering Overview: A Double Gauss Derivative with Discipline

The Hexanon 40mm /1.8 consists of 6 elements in 5 groups, a configuration rooted in the
classic double Gauss design, which has been a staple of normal lens architecture for over a

century. But where some variants add complexity for marginal gains, the Hexanon retains a
streamlined approach.

There is minimal field flattening, no aspheric corrections, and no exotic glass types. This means
fewer refractive discontinuities, fewer opportunities for destructive interference, and better
preservation of the original wavefront structure. The result is a lens that behaves not just as a
projector of images, but as a custodian of phase integrity.

Discussion:
Engineers familiar with radio and acoustic systems will recognize a kind of elegant filtering at
work here. The Hexanon doesn’t attempt to force signal uniformity but instead optimizes for

preservation and phase neutrality—traits often found in passive analog systems with natural
fidelity.
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Konica Hexanon AR 40 mm /1.8 — 6 Elements / 5 Groups
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Elements 1-2: front cemented pair (positive + negative)

Element 3: positive meniscus before aperture

Aperture stop

Element 4: negative element (mirrors #2)

Element 5: post-aperture isolated element — “fifth element” in the paper, suspected
phase compensator

Element 6: rear positive

Konica Hexanon AR 50 mm f/1.7 — 6 Elements / 6 Groups

1. Front positive element
2. Negative element (separate, not cemented)
3. Positive meniscus (before aperture)
Aperture stop
4. Negative element (mirrors #2)
5. Positive element (closer to aperture than in 40 mm)
6. Rear positive element
Key differences:

Grouping: The 40 mm has one cemented pair in the front group, giving it 5 groups total;
the 50 mm has all 6 elements separate, yielding 6 groups.

“Fifth element” role: In the 40 mm, element #5 is isolated and placed to adjust post-
aperture wavefront alignhment, possibly aiding phase coherence. In the 50 mm, the fifth
element is part of a more conventional symmetrical back pair, offering less opportunity
for such phase tuning.

Design intent: The 50 mm is a more orthodox double Gauss; the 40 mm departs from
the strict symmetry in a way that may explain its unusual spatial rendering.



Toshiko Shimokura — Architect of the Hexanon 40 mm /1.8

When Konishiroku Photo Industry filed patent application No. 52-73881 on June 23, 1977, one
name stood out in a sea of male colleagues: Toshiko Shimokura. In an era — late 1970s Japan —
when optical engineering was almost entirely male-dominated, her presence was not just unusual;
it was groundbreaking.

Shimokura entered one of the most complex challenges in lens design: creating a compact
semi-wide lens of 40 mm focal length, £/1.8 speed, with a long back focal distance (to clear the
SLR mirror), full aberration control, and a total length that would suit the new generation of
smaller camera bodies.

A Technical Break from Tradition Her patent reveals a deliberate break with the established

+ +- ordering of the front group in classical Gauss derivatives. Shimokura replaced it

with + — +, fundamentally changing the balance of divergence and convergence in the first half
of the optical system. This shift solved three conflicting requirements simultaneously:

1. Maintain a long back focal distance for SLR mirror clearance.

2. Shorten overall length and reduce front element diameter.

3. Achieve a large aperture (f/1.8) without letting field curvature, coma, and spherical aberration
run uncontrolled.

The patent is filled with precise equations, curvature radii, and refractive indices. Yet beneath the
numbers one senses tacit knowledge — the kind of optical intuition that grows only from years
of watching glass being ground, prototypes assembled, and aberration plots redrawn again and
again.

The Design Constraints that Redefined 40 mm Shimokura’s design meets four key constraints,
explicitly defined in the patent: (1) Divergence of L2 within the range 1.4f < {fIF2 < 2.0f. (2)
Curvature radius R4 of L2 to minimize sagittal field curvature: 0.23f < R4 < 0.33f. (3) Short air
gap d4 between L2 and L3 for compactness and optical balance: 0.03f < d4 < 0.08f. (4) Correct
proportiona relationship between 13 curvatures and the air space to keep spherical aberration in
check.

By achieving this balance, the rear group could remain simple — only two positive elements —
allowing both compactness and well-corrected imagery.

A Female Pioneer in the Optical World That Shimokura could achieve this was the result of
both personal skill and shifting societal currents: Postwar educational reforms in Japan had
opened doors for women in science and engineering, and the gradual industrial changes of the
1970s allowed competence to weigh more than gender.



In a sense, she can be seen as the Marie Curie of optical desigh — not because their scientific
fields were identical, but because both broke into closed, male-dominated domains and set new
benchmarks for what was possible.

Legacy in Glass The outcome was not just a drawing in a patent archive. It became the Konica
Hexanon AR 40 mm /1.8 — a lens still remembered among photogtraphers for its rare balance
of sharpness, depth, and breath in the image. When you raise a camera and see the world through
this lens, you are also — whether you realize it or not — seeing through Toshiko Shimokura’s
engineering eye.

3. Spatial Phase and Optical Signal Integrity

Phase coherence is a critical but underappreciated aspect of lens behavior. In signal processing,
we understand that phase distortion alters the relationship between components of a waveform,
leading to artifacts in the reconstructed signal. The same principle applies to light.

When lenses introduce phase shift through aggressive corrections—especially at the edges—
spatial information is distorted. This manifests not only in visual aberrations, but in a degraded
sense of depth and placement. The Hexanon avoids this by transmitting rays in a geometrically
faithful manner. The light that reaches the sensor retains its angular relationships, allowing the
brain to decode space with higher fidelity.

Discussion:

This concept aligns closely with principles from holography and interferometry, where small
angular distortions can radically change perceived depth. The Hexanon’s fidelity to original
wavefront geometry hints at a kind of passive interferometric stability, especially in near-field
imaging.

4. The Real MTF: Midtone Fidelity Transfer

Standard MTF measurements prioritize contrast at high spatial frequencies. But they rarely
address the perceptual fidelity of low-to-mid frequencies—the domain of subtle tonal transitions
and surface form.

The Hexanon’s strength lies in how it handles gradients. Instead of pushing microcontrast
artificially, it allows soft transitions to breathe, enabling curves and contours to emerge gently
from the noise floor. This has a powerful effect on how textures are perceived, particularly in
skin, cloth, and architectural surfaces. It's not just about what is sharp—it's about what is shaped.

Discussion:

The inability of standard MTT tests to reflect this behavior has led to a gap between laboratory
excellence and field excellence. Engineers designing imaging systems may need new tools or
metrics to account for the perceptual value of tone-resolving capability.



5. Aberrations as Depth Enhancers

Conventional optical wisdom treats aberrations as flaws. But in perceptual optics, some
aberrations can act as enhancers of depth. The Hexanon tolerates a slight degree of spherical
aberration and edge halation—especially in high-contrast lighting.

These residual traits soften transitions just enough to create a mild glow around contours, which
helps the brain infer depth through atmospheric cues. It's not softness—it’s air. A calculated
imperfection that, instead of breaking realism, reinforces it.

Discussion:

In the same way that analog tape saturation imparts warmth in audio systems, certain optical
residues can be harnessed constructively. This raises a provocative question: should lens design
always strive for maximum correction, or should it explore controlled imperfection?

6. Behavior at Working Apertures (f/8—/16)

Unlike many modern primes optimized for wide-open rendering, the Hexanon comes alive when
stopped down. Between /8 and f/10, it achieves a remarkable equilibrium of sharpness and
spatial consistency.

At these apertures, diffraction is minimal, field curvature stabilizes, and vignetting is nearly gone.
But more importantly, the scene feels structurally “settled.” Fach object holds its place, and
transitions between planes feel intuitive. It becomes a spatial lens, not a shallow one—ideal for
architecture, street, and landscape photography where depth realism matters more than blur.

Discussion:

This supportts a reevaluation of aperture guidance in modern photography. Emphasizing shallow
depth of field has led to a flattening of photographic space. The Hexanon reminds us that
maximal depth—and not minimal—can create stronger perceptual realism.



7. Phase Coherence at Infinity

Infinity focus is often where lenses reveal their limits. Many designs flatten distant scenes,
compress atmospheric perspective, or introduce chromatic mush. The Hexanon maintains
discipline.

Trees far away remain distinct. Gradients in the sky transition naturally. The lens does not
collapse the Z-axis into a two-dimensional postcard—it retains volumetric cues, even when
rendering the horizon. This suggests a rare stability in wavefront behavior across extreme focus
distances.

Discussion:

In computational vision and SLAM (Simultaneous Localization and Mapping), depth estimation
degrades with distance. The Hexanon’s phase-coherent transmission may offer insights into how
fixed-lens systems can improve far-field scene modeling.

8. Why This Can't Be Simulated

Computational photography simulates depth through depth maps and software blur. But such
methods lack angular fidelity. The relationship between rays—how they bend, interfere, and
interact—is not something an algorithm can reconstruct from parallax alone.

The Hexanon solves depth the optical way. It encodes light geometry in the captured signal,
letting the sensor receive a physically accurate map of spatial variance. That’s why even modern
smartphones with Al blur look compressed next to this analog lens: they have resolution, but not
presence.

Discussion:

While synthetic bokeh and 3D LUTSs improve visual aesthetics, they lack physiological validity.
Optical rendering still outperforms software simulation when it comes to stereoscopic accuracy
and subconscious spatial cues.



9. Spatial Rendering Index (SRI): A Proposal
To quantify the perceptual effects discussed, we propose the Spatial Rendering Index (SRI),
composed of the following sub-metrics:

e Depth Coherence at f/11: Evaluated by micro-parallax and edge tension across planes

¢ Tonal Gradient Fidelity: Smoothness and intelligibility of midtone curves

e Phase Alignment Integrity: Degree of spatial phase preservation in wide-angle edge zones
e Volumetric Presence: Realism of object spacing without reliance on blur

The Hexanon scores high in all dimensions, offering a template for future spatial-performance
testing that goes beyond sharpness.

Discussion:

Just as dynamic range and temporal response reshaped sensor benchmarking, the SRI could guide
future optical evaluation. It encourages lens designers to consider perceptual rendering, not just
geometric resolution.

10. Conclusion: Minimal Glass, Maximum Trust

The Konica Hexanon AR 40mm £/1.8 is a study in optical humility. Its minimalism is not a lack
of ambition—it is a declaration of design wisdom. By avoiding excessive correction, it preserves
the signal that matters most: the spatial integrity of light.

As photography becomes increasingly dominated by computational inference, the Hexanon
reminds us that there is no substitute for honest optics. It doesn’t decorate the image. It doesn’t
simulate character. It simply renders what is already there, in the language of angles, gradients,
and space.



