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Features of Working with Macro Lenses in Shooting Precious Stones
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GL Studios, Owner (Jewelry Photography), Los Angeles, USA.

The article discusses the specifics of working with macro lenses when photographing gemstones in jewelry photography.
The relevance of the research is determined by the need to enhance the quality of visual product assessment in online
sales and scientific photomicrographic research. The low conversion rate of the Luxury & Jewelry segment and the need
for accurate metrological data necessitate the optimization of macro photography methods. The purpose of the work
is to systematize hardware and methodological approaches to selecting and using macro lenses, lighting schemes, and
post-processing procedures to ensure maximum detail, accurate color reproduction, and comfortable working conditions.
The novelty of the study lies in the comprehensive integration of the aesthetic, metrological, and commercial aspects of
gemstone macro photography; in a single review, recommendations on apochromatic correction, the optimal range of
focal lengths, and cross-polarization methods are compared with practices in focus stacking and mechanical stabilization.
The methodological basis is built on the analysis of 15 sources, including technical specifications of leading macro lenses,
industry reports, and focus stacking guides, as well as a comparative analysis of shooting and lighting parameters. The key
findings demonstrate that a magnification of at least 1:1 with a focal length of 90-105 mm ensures high detail of facets
and internal inclusions at a comfortable working distance; apochromatic designs effectively reduce chromatic aberrations;
optimal aperture values of f/8-f/11 in combination with focus stacking allow for uniform sharpness throughout the sample
volume; a heavy tripod with a horizontal column and an electronic shutter minimize micro-vibrations; diffuse lighting
through light tents, cross-polarization, and acrylic reflectors eliminate unwanted reflections; a strict color calibration
protocol and careful cleaning of samples and optics exclude artifacts at megapixel resolution. This article will be helpful to
professional jewelry photographers, gemologists, and online retailers of gemstones.

Keywords: Macro Photography, Gemstones, Macro Lenses, Focus Stacking, Apochromatic Correction, Cross-Polarization,
Color Calibration, Jewelry Photography.

INTRODUCTION that the average conversion rate of luxury and jewelry
e-commerce stores hovers at a measly 1.1%—the lowest
among all product categories—not only due to high prices
but also because customers need to validate perfection
before making a purchase. High-resolution, accurate color
reproduction, and the ability to zoom directly influence the
purchase decision, so the macro lens becomes not just an
artistic tool but also a factor that enhances the commercial

effectiveness of a product listing.

Gemstone macro photography has developed as a distinct
field within jewelry photography because the visual
assessment of a product’s quality, cut, and clarity begins
with examining details that the naked eye cannot perceive. A
macro lens of excellent quality, capable of 1:1 magnification,
will be able to project onto a screen or paper all fine facets
and internal reflections, thereby translating the microscopic
world of minerals into an understandable scale for both
buyer and researcher. Practical advice consolidated based
on industrial organizations’ recommendations affirms that
the best focal length for such tasks is found within the range

In laboratory practice, macro photography also serves
scientific purposes: photomicrography includes cataloging
inclusions, evaluating stress, and determining the origin of

between 60 and 105 mm, where working distance comfort is
assured, together with minimized aberrations since these are
supposed to be macro lenses, maintaining sharpness across
the whole plane when shooting from about five inches away.

It is the image that will directly instill trust in the brand,
particularly for online sales. Industry reviews also indicate

stones, with images needing to be focal-plane flat throughout
the entire sample. The use of motorized macro rigs, which
can capture a series of shots and subsequently stack them,
enables the production of fully sharp images at megapixel
resolution, commonly used in both museum documentation
and gemology publications (Gems Inclusions, 2025).

Citation: Galstyan Lilit, “Features of Working with Macro Lenses in Shooting Precious Stones”, Universal Library of Arts

and Humanities, 2025; 2(4): 29-34. DOI: https://doi.org/10.70315/uloap.ulahu.2025.0204005.

www.ulopenaccess.com

Page | 29



Features of Working with Macro Lenses in Shooting Precious Stones

Thus, the macro lens links the aesthetic task of demonstrating
facet brilliance with the functions of precise metrology and
marketing: it reveals optical effects, captures diagnostic
features, and increases conversion rates on online platforms.
In the following sections, we will demonstrate how to
optimize depth of field, lighting schemes, and post-processing
to implement these possibilities in practice.

MATERIALS AND METHODOLOGY

The materials and methodology of the review are based
on the analysis of 15 sources, including publications from
optics manufacturers, industry reports, practical guides,
and regulatory documents. The theoretical basis includes
recommendations on selecting the optimal focal length of
60-105 mm for macro photography of gemstones (Luke,
2025), data on their impact on commercial conversion in
the Luxury & Jewelry segment (Dynamic Yield, 2024), and
technical specifications of leading macro lenses: Nikon
AF-S 105 mm f/2.8 G VR (Cameralabs, 2021), Canon EF 100
mm f/2.8 L IS USM (Canon, 2025), Laowa 100 mm f/2.8 2x
Ultra Macro APO (LAOWA, 2024), and Zeiss Otus 85 mm
f/1.4 apo (ZEISS, 2025). Additional recommendations on
the mechanical stability of the shooting setup (Robertson,
2019), vibration reduction in macro photography (Christant,
2021), and standards for scientific photomicrography (Gems
Inclusions, 2025) were also considered.

The methodological approach involved a comparative
analysis of the technical characteristics of macro lenses
and working distances, with an emphasis on magnification
ratios of 1:1 and 2:1, as well as apochromatic correction
to minimize chromatic aberrations (LAOWA, 2024; ZEISS,
2025). For evaluating lighting schemes, practices using
DigiTent tents (Westcott University, 2020), methods for
modeling soft reflections using acrylic reflectors (Table Top
Studio, 2024), and the effectiveness of cross-polarization
in eliminating specular reflections (Goktay & Erdem, 2023;
Benson et al., 2008) were analyzed. Focus stacking, a key
tool for managing depth of field, was examined based on the
Helicon Focus guide, which details standard parameters for
assembling frame series and processing images (Helicon,
2024).

Content analysis encompassed the systematization of best
practices across four primary areas: optical characteristics
and working parameters of lenses, mechanical and electronic
stabilization of the shooting process, methods for achieving
uniform and polarized lighting, and procedures for color
calibration and cleaning of samples and equipment. The
comparison of recommendations from manufacturers
and industry experts enabled the identification of a set of
techniques that ensure maximum clarity and color accuracy
in gemstone images (Brilliant Earth, 2025).

RESULTS AND DISCUSSION

A key parameter of a specialized macro lens is the magnification
ratio, which is at least 1:1, meaning the object is projected

onto the sensor at actual size. With this projection, each facet
of the stone is captured with a level of detail comparable to
the physical pixel of the sensor, which is crucial for assessing
symmetry and internal defects. For reference, the diameter
of a standard round diamond weighing one carat is about 6.3
mm (Figure 1), so even a single star facet, with millimeter
fractions, fits entirely within several hundred pixels when
shot at 1:1, allowing for quantitative measurements of
proportions and cutting deviations (Brilliant Earth, 2025).

5

Approximate Diamond Carat Weight (ct)

4 5 63 7 73 8 87 93 97 102 106 M

Approximate Diamond Size (mm)

Fig. 1. Relationship between Diamond Diameter and Carat
Weight (Brilliant Earth, 2025)

When the task involves studying microinclusions or needles,
optics with a magnification of 2:1 or higher are employed.
An example is the Laowa 100mm f/2.8 2x Ultra Macro
APO, which controls chromatic aberration at twice life-size
imaging on the sensor. The magnitude of the magnification
factor directly affects the working distance and depth of field,
so the choice of 1:1 often remains a compromise between
informativeness and ease of lighting setup (LAOWA, 2024).

Accurate reproduction of color and contrast requires
minimizing spherical and, especially, chromatic aberrations,
which manifest as bright, colored fringes on the shiny
edges of the gemstone. Apochromatic constructions, based
on glasses with anomalous partial dispersion, reduce
longitudinal and lateral chromatic aberrations to levels
below the thresholds specified in opto-mechanical industry
standards. This principle is implemented, for example, in the
Zeiss Otus family and underlies the terminology “apo” as a
designation for three-wavelength correction, adopted in the
optical literature (ZEISS, 2025).

For jewelry photography, the focal length range of 90-105
mm is considered optimal, as it provides sufficient distance
between the front element and the subject, ensuring
that lighting instruments and polarizing filters do not
appear in reflections on the crown. The macro-telephoto
Nikon AF-S 105 mm f/2.8G VR focuses from a distance of
31.4 cm, yielding an actual working distance of 15 cm at life-size,
whereas the comparable Canon EF 100 mm f/2.8L IS USM
achieves 1:1 from 30 cm. Several studies regard these values
as the minimal comfortable distances for arranging diffused
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light sources and eliminating stray reflections from the lens
barrel (Cameralabs, 2021; Canon, 2025).

Thus, a macro-lens defines the fundamental limits of system
sharpness, color accuracy, and lighting convenience: a 1:1
magnification reveals the facet geometry, apochromatic
correction preserves spectral purity, and a working distance
of approximately 100 mm provides room for precise light
modeling. These parameters serve as a starting point for
further discussion of depth of field, focus stacking, and
polarized-lighting schemes.

One of the main challenges in gemstone macro-photography
is managing depth of field, which becomes extremely
narrow at high magnifications. At the 1:1 level, an aperture
with a low f-number, for example, f/2.8, produces a zone of
sharpness of only a few hundredths of a millimeter, requiring
extremely precise control over focusing and placement of
subjects in the frame. To ensure full sharpness across the
entire surface of the gemstone, stacking is often employed,
a method in which a series of exposures with different focus
points is captured and subsequently combined into a single
image using dedicated software. This approach allows for
photographs with maximum detail and the necessary depth
of field, which cannot be achieved with a single exposure at
a small aperture.

In practice, the optimal aperture for macro photography lies
between f/8 and /16, since values below f/8 begin to reveal
optical defects such as chromatic aberration or softness
at the image periphery. Conversely, apertures of f/22 and
smaller increase diffraction, resulting in aloss of contrast and
sharpness. Therefore, to balance sharpness and aberrations,
f/8 or f/11 is frequently chosen, which minimizes these
shortcomings while making stacking an essential tool in
macro work.

One effective means of achieving precise focus in macro
photography is the use of a macro rail. This device allows
the camera to be moved smoothly along the lens axis with
high precision. This tool is critical when shooting at 1:1
magnification or higher, since even the slightest change
in camera position can shift the focus and result in loss of
essential detail. The macro rail enables a series of exposures
in which only specific regions of the subject are focused;
these images can later be combined by stacking to obtain a
picture with an ideally sharp background and all facets of the
gemstone in focus. It is essential to note that the macro rail
not only aids in focus control but also helps prevent camera
shake, which is particularly crucial when working with
delicate subjects like gemstones.

Therefore, managing depth of field in macro photography
involves not only selecting the appropriate aperture but also
employing supplementary tools such as stacking and a macro
rail. These methods enable the achievement of the requisite
sharpness and detail, which form the basis of high-quality
jewelry photography, where every facet and inclusion plays
a crucial role in evaluating the piece.

After determining the depth of field, the next critical factor
in gemstone macro-photography is the mechanical stability
of the camera, because even a micron-level shift converts a
perfectly aligned stack into a series of incompatible frames.
Experience has shown that a heavy tripod with a column
capable of transitioning to a horizontal orientation is the
optimal choice. This configuration enables the lens to be
positioned above the specimen without obstructing the legs,
simplifies top lighting, and prevents reflections of the lens
barrel in the crown of the stone (Robertson, 2019). At the
same time, the horizontal column introduces slight lever-arm
amplification, so maximal extension is used only for framing,
with the final position secured by a counterweight and firm
locks to keep vibrations within a few microns.

Even with a static tripod, mechanical actuation of the mirror
and shutter creates shock waves that, at 1:1 magnification,
shift the image by fractions of a pixel. Switching the camera
to electronic shutter or “silent” mode virtually eliminates this
issue, and triggering is performed via a two-second timer or
an infrared or wired remote, thereby avoiding contact with
the camera body. User measurements indicate that switching
from mechanical to electronic shutter reduces vibration
amplitude by approximately threefold at the same exposure,
which is particularly noticeable in frames with minimal
stacking increments (Christant, 2021).

In handheld shooting, optical or shift stabilization can
compensate for shutter-speed steps, but this effectiveness is
limited to normal shooting conditions. At macro distances,
parallax displacement dominates, which classic gyroscopic
systems scarcely correct. Such a combination of a stable
platform, silent shutter, and external trigger reduces random
displacement to the level of sensor noise, creating a
foundation for accurate stacking and precise comparison of
color nuances in subsequent processing.

Controlled lighting remains the cornerstone of jewelry
macro-photography because the shape of highlights directly
influences facet readability. Practical tests with cubic light
tents have shown that uniform illumination from diffusing
walls produces nearly parallel rays, causing edges to reflect
white bands of equal width, and rendering the tent shadows
markedly softer; brightness variation across the object’s
surface does not exceed one-to-two-tenths of a stop when
a tent with an internal matte coating is used (Westcott
University, 2020). Such a lighting profile eliminates “hot”
spots even before post-processing and forms the basis for
accurate color analysis.

For removing residual specular highlights, cross-polarization
is employed, where a polarizing film is placed on each light
source and a rotatable circular filter is positioned on the
lens. Clinical trials have demonstrated that with orthogonal
filter orientation, images of jewelry surfaces become entirely
free of mirror reflections, and diagnostic details previously
obscured by glare become distinct; similar methods in
dermatology have documented the complete elimination of
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highlights on the keratinous plate of the nail while preserving
the natural color of tissues (Goktay & Erdem, 2023). A
comparative analysis of polarized and unpolarized images
further demonstrates an increase in the repeatability of color
assessment from 89% to 96%, underscoring the reliability
of the method in serial shooting of high-end merchandise
(Benson et al., 2008).

Additional light modeling is performed with simple white

acrylic cards positioned just outside the frame at a shallow
angle to the crown. The plastic reflects the diffused light as
a broad, uniform panel, creating a soft, elongated highlight
along the facet edge and visually enhancing the contrast of the
cut, as shown in Figure 2. Such techniques are recommended
in still-life photography guides, which emphasize that the
combination of a light tent and a reflective card ensures
the most uniform metal tone and minimizes background
post-processing (Table Top Studio, 2024).

Box with back acrylic card

Pure black effect

Fig. 2. Schematic of additional light modeling using white acrylic cards (Table Top Studio, 2024)

Even under optimal lighting, the depth of field remains physically limited: at 1:1 magnification and an aperture of f/8, the
depth of field for a 100 mm lens is approximately 0.18 mm, and at f/11, it is only 0.27 mm, which is insufficient for a stone
several millimeters thick. To cover the entire volume, focus stacking is performed, capturing a series of frames with a step

size equal to half the calculated depth.

The series is generated by a motorized macro rail, whose precision determines the uniformity of focus-layer overlap.
Specialized algorithms are used to process the stack, for example, Helicon Focus, which automatically selects the sharpest
fragments from each photograph and merges them into an image with virtually unlimited depth, preserving the original
metadata and color profile for subsequent quality control, as shown in Figure 3 (Helicon, 2024).

Images with a
glare

Long stack
(> 100 images)

Non-consecutive
(random) order a
of images

Preserving color
and contrast as a e g
priority

Fig. 3. Impact of focus-stacking parameters on glare, depth coverage, and color preservation (Helicon, 2024)
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The combination of soft parallel light, cross-polarization,
acrylic reflectors, and precise focus stacking forms a
technological chain that allows the gemstone to be presented
without optical distortions and with complete spatial
sharpness.

Once the lighting is balanced and depth of field is controlled,
color accuracy becomes the main factor affecting the
perception of the gemstone. The most reliable method to
eliminate color shift is to capture a reference frame with a
neutral gray standard; the camera then computes the white
balance once and applies its parameters to the entire series.
This approach eliminates subjective adjustments and saves
time in post-processing.

Even a correct white balance does not compensate for the
sensor and optics’ spectral characteristics; therefore, for
serious shooting, an individual camera profile is created.
A color chart with standard patches is photographed
under the same lighting. The software then calculates the
transformation matrix, and as a result, the hues of the metal
and gemstone become predictable, regardless of subsequent
contrast adjustments.

To preserve the achieved accuracy, exposure is chosen so that
the brightest areas do not reach the histogram’s maximum
value. A small margin prevents channel clipping and allows
recovery of facet details during raw conversion. Shooting
in RAW format preserves all parameters, including white
balance, gamma, and color space, for reversible adjustments.
This is especially important in focus stacking, when dozens
of frames require the same set of adjustments.

High resolution accentuates even the smallest dust particle;
therefore, the cleanliness of the specimen and the work
surface becomes a mandatory requirement. Before shooting,
the gemstone is wiped with a lint-free cloth, then blown with
an air blower. It is preferable to work while wearing gloves
to avoid fingerprints. After each repositioning, the facets
are inspected for new particles; otherwise, retouching time
increases manifold.

The same principles apply to the equipment: the front lens
element, protective filter, and sensor are cleaned periodically.
Dust displaced even at the micrometre level from the focal
plane appears as blurred, gray spots, reducing microcontrast.
Regular maintenance of the optics, together with careful
handling of the gemstone, completes the technological chain,
allowing the precious piece to be presented as an expert
would see it under a loupe.

Thus, the characteristics of working with macro lenses in
jewelry photography include mandatory 1:1 magnification
for the detailed capture of facets and inclusions, apochromatic
correction for accurate color rendering, as well as the selection
of focal lengths of 90-105 mm for sufficient working space
and ease of light placement. Depth-of-field management is
achieved by combining optimal aperture values and focus
stacking with the use of a macro rail and a sturdy tripod,

ensuring uniform sharpness throughout the stone’s volume.
Cross-polarization, together with uniform diffused lighting,
minimizes unwanted reflections and enhances facet contrast.
Strict control of white balance, individual camera profiling,
and meticulous cleaning of optics and specimens eliminate
artifacts when working with megapixel resolution. The
application of an integrated approach to these parameters
lays a firm foundation for precise metrological evaluation
and effective presentation of gemstones.

CONCLUSION

The conducted analysis demonstrates that the use of
specialized macro lenses with a magnification ratio of at least
1:1 is a fundamental requirement for jewelry photography
of gemstones, as it is at this ratio that the finest facets and
internal inclusions are reproduced at a scale comparable to
the sensor’s physical pixel size. Apochromatic designs based
on glasses with anomalous partial dispersion effectively
neutralize chromatic aberrations, ensuring color accuracy
even when photographing highly reflective surfaces. The
choice of focal lengths in the range of 90-105 mm provides
optimal working space for positioning lighting units and
polarizing filters, thereby excluding unwanted parasitic
reflections.

Depth-of-field management is achieved by combining
optimal aperture values (f/8-f/11) and focus-stacking
methods using a motorized macro rail, which allows for
fully sharp images of multilayered objects at megapixel
resolution. High mechanical stability of the system, provided
by a heavy tripod with a horizontal column and a silent
electronic shutter, minimizes microvibrations and parallax
displacements, which are critical at high magnifications.

Controlled lighting, achieved through soft parallel
illumination using light tents, supplemented by cross-
polarization and reflecting acrylic cards, creates a uniform
lighting profile that eliminates specular highlights, thereby
improving facet readability and the repeatability of color
assessments. A strict color-calibration protocol, using a gray
standard and an individual camera profile, preserves the
spectral purity of images. Meticulous cleaning of specimens
and optics eliminates microdust particles that impede
reliable microcontrast photography.

The integration of the parameters listed establishes a reliable
platform for the metrological evaluation of cut and internal
defects as well as significantly enhances the commercial
effectiveness of the visual presentation of gemstones in
online sales, ensuring the trust of buyers and researchers in
the quality of the presented pieces.
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