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A Remarkable, New 
Shroud Dating Measurement
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Michael Kowalski with an Introduction by John Long
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eproduced in this edition of 
Bible and Spade is an article by 
Michael Kowalski that appeared 
in the summer 2022 issue (no. 

95) of the newsletter of the British 
Society for the Turin Shroud.1 

Each issue of this biannual 
newsletter contains several 
articles by knowledgeable 

Shroud researchers, usually sympathetic to the 
Shroud’s authenticity. Mr. Kowalski is the present 
editor of the newsletter and brings considerable 
knowledge of Shroud developments. He is also the 
author of the newly published book The Shroud of 
Christ: Evidence of a 2,000-Year Antiquity, which 
focuses especially on scientific dating research.2

Many among the ABR readership are familiar with 
the broad outlines of Shroud developments since the 
late 19th century. As an obscure Catholic relic kept at 
the Cathedral of St. John the Baptist in Turin, Italy, the 
Shroud leaped into fame when the first photographs 
from 1898 revealed surprisingly detailed positive 
images on the photo negatives. The Shroud’s details 
could now be studied by a wider group of researchers, 
especially many with medical expertise. Almost all 
medical authorities agreed that it was likely that a badly 
beaten corpse was somehow involved with the Shroud 
to give it its precise anatomical and pathological 
features. But if the floodgates of information opened 
slightly in 1898, they blew off their hinges eighty 
years later when a group of volunteer scientists, the 
Shroud of Turin Research Project (STURP), spent 
five days around the clock gathering data directly 
from the linen and then published their conclusions 
in numerous peer-reviewed scientific journals.3 
They determined that the images on the cloth were 
not the product of artistic effort, and that no known 
methods could have made them. STURP’s findings 
and contributions from other disciplines raised high 
hopes that the old cloth could be authentic. Note that 
Mr. Kowalski’s video on this subject, “The Shroud 
of Turin: Proof of Authenticity beyond Reasonable 
Doubt,” can be viewed on YouTube.4 But one very 
important test remained—a radiocarbon dating, a 
method that should have nailed down the time of the 
linen’s manufacture.

A radiocarbon test performed in 1988 produced 
results shocking to many who believed the Shroud to 

be authentic. The three testing laboratories involved 
in the project, as well as statisticians at the British 
Museum, agreed that, at a “95% confidence” level, 
the flax used to make the cloth was cut sometime 
between 1260 and 1390—obviously nowhere near to 
the time when Jesus lived.5 The results were a Pearl 
Harbor to many who hoped for a first-century result, 
but they were not a Waterloo. Sindonologists realized 
that there were too many lines of evidence indicating 
a more ancient origin for the cloth. A quick look at 
iconology alone urged that the Shroud was probably 
being used as a model in Christian art for Jesus’s 
appearance at least by the sixth century. In the years 
since 1988, Shroud researchers learned more details 
about the testing—details that the laboratories were 
reluctant to disclose. This is the principal subject of 
Mr. Kowalski’s second video, “The Shroud of Turin 
1988 Carbon Dating: Triumph or Travesty?” (also on 
YouTube),6 and a subject well covered in his new book 
mentioned above. Essentially, the labs were given a 
small Shroud sample that was not representative of 
the whole cloth (not the labs’ fault) but then tried to 
manipulate the test results to make them seem more 
valid than they were (their fault). The reason for the 
sample’s anomalousness is not completely understood, 
but evidence points to either a weaving repair or a 
radiation event centered on the body wrapped in the 
cloth. The 1988 carbon dating must now be considered 
seriously compromised. But that raises the question of 
whether there are other scientific dating methods that 
might be employed.

The following article by Mr. Kowalski briefly 
discusses four other dating techniques that all yield a 
Shroud date in antiquity, consistent with the time of 
Jesus. The article then focuses on the results of a fifth 
technique, a Wide-Angle X-ray spectroscopic scan 
that was recently published in 2022 in the scientific 
journal Heritage.7 This technique recognizes that 
over time a linen’s physical structure would degrade. 
Carefully measuring the degrees of degradation among 
samples of known age enabled the scholars involved 
to date the Shroud by comparing its degradation with 
the other samples. The result was that the Shroud’s 
degradation was, as Kowalski says, “almost identical” 
to that of a cloth found at first-century Masada.8 Mr. 
Kowalski’s article below presents the Heritage article’s 
information in a manner more understandable to lay 
audiences.

INTRODUCTION
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Most people who know anything at all about the Shroud will 
be aware that a radiocarbon dating test of its fabric concluded 
that it dated from medieval times. That test was the first attempt 
ever made to directly measure the age of material taken from 
the Shroud and even though the result of that 1988 dating test 
contradicted a considerable amount of existing evidence that 
indicated the Shroud to be much older, the widespread view today 
is that the Shroud cannot possibly be authentic.

It’s perhaps understandable that this radiocarbon age 
measurement might be considered more reliable than any of 
the pre-existing evidence. A measurement is after all usually 
considered to be the best way of confirming whether observation-
based evidence is correct. For example, if we feel cold when 
indoors, we might check the temperature displayed on the central 
heating thermostat, or if clothes begin to feel a little tight, we might 
weigh ourselves to check whether we’ve put on a few pounds. 
This desire to confirm observational assessments by making a 
direct measurement was the main reason why leading Shroud 
scholars were vociferously calling for the Shroud to be carbon-
dated throughout the 1980s.  Of course, that dating measurement 
contradicted a considerable amount of existing evidence but as far 
as most people are concerned, it provided the definitive verdict on 
the Shroud’s age.

However, radiocarbon dating is no longer the only method 
which has been used to directly measure the age of Shroud 
material. Since the turn of the century, there have been five 
separate age measurements of the Shroud which have been made 
using alternative dating techniques. All these tests have been 
documented in peer-reviewed papers published in respected 
scientific journals, the most recent of which appeared as recently 
as March, [2022]. This paper described how a team of Italian 
scientists led by Liberato De Caro had used X-Ray Spectroscopy to 
determine the age of the Shroud and like the other four alternative 
dating measurements, this gave a result which was much older 
than the radiocarbon date.

Recent Dating Tests
The reason why carbon dating can be used to date objects 

made from organic material is because the amount of radioactive 
carbon-14 relative to stable carbon-12 changes at a known rate. 
Radiocarbon scientists can determine what this ratio would have 
been when the plant or animal used to make the artefact was alive 
and so measurements of the current ratio can be used to calculate 
its age. However, scientists have discovered that flax, which is used 
to make linen, has other properties which also change over long 
periods of time. One such property is the presence of vanillin, a 
substance found in flax fibres which gradually disappears over 
time. Ex-STURP scientist Dr. Ray Rogers consistently found 
vanillin in fibres taken from medieval linen cloths but failed 
to detect it in samples taken from the 2,000-year-old Dead Sea 
Scrolls. He also failed to find vanillin in fibres taken from various 
parts of the Shroud, with the exception of fibres originating from 
the corner where the radiocarbon sample had been removed. His 
paper outlining his research was published in 2005, along with 

his conclusion that the Shroud must be at least 1,300 years old, 
considerably older than the date of 1260-1390 AD assigned to it 
by the radiocarbon test.1

Several years later, a team of Italian scientists led by Professor 
Giulio Fanti identified other characteristics of flax which could 
be used as a basis for dating measurements. The main constituent 
of flax is cellulose, which is a complex molecule which helps to 
give plants their strength and structure. Cellulose is formed from 
thousands of glucose molecules becoming joined together through 
the action of photosynthesis to form long chains, which tend to 
line up alongside each other to form an ordered, or crystalline 
structure. However, the cellulose in flax fibres degrades over time. 
For example, the bonds between the glucose molecules forming 
cellulose chains gradually break, decreasing the length of the 
chains. The parallel chains of cellulose also become increasingly 
disordered or amorphous, which gradually reduces the amount of 
crystalline cellulose. 

This team of scientists found that it was possible to measure 
the extent of the molecular changes resulting from cellulose 
degradation using three different methods:

•	 Infrared (FTIR/ATR) spectroscopy: samples are exposed to 
infrared radiation of varying frequencies producing a 
spectrum with downward spikes at specific frequencies 
where the radiation is absorbed. The intensity of these 
downward spikes produced by flax varied with the age of 
the sample.2

•	 Raman spectroscopy: a single-frequency laser beam, with a 
frequency in the range between ultraviolet and infrared, 
is directed at the sample. This produces a spectrum with 
peaks that indicate the sample’s chemical composition and 
once again, the team found measurable differences in the 
spectra produced which varied with the age of the sample.3

•	 Mechanical analysis: this involved the custom design and 
build of a tensile machine capable of measuring the minute 
stresses and strains on flax fibres under tension. The age of 
the fibres was shown to affect the physical properties of flax, 
such as the breaking load of fibres.4

Representation of how cellulose chains when aligned form an ordered, or 
crystalline structure. Regions where the cellulose chains are disordered are referred 
to as amorphous.
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All three of these methods were tested and calibrated using a 
range of flax samples taken from various new and ancient linen 
artefacts of known age. After successfully confirming the accuracy 
of these new dating methods by means of statistical tests of the 
results obtained, they were ready to use these methods to date 
samples that originated from the Shroud.5 Like the Ray Rogers 
vanillin test, the results of all three of these new methods, which 
are shown below, indicated that the Shroud was much older than 
the date given by the radiocarbon dating. 

* All these date results were at a 95% confidence level.

Dating the Shroud Using Wide Angle 
X-ray Spectroscopy

During the last few years, a collaboration of Italian scientists led 
by Dr. Liberato De Caro has built upon the work of Giulio Fanti’s 
team by investigating the use of another spectroscopic method 
for dating flax. This involved a technique known as Wide Angle 
X-Ray scattering, or WAXS. At certain wavelengths and incidence 
angles, X-rays are reflected and scattered by the lattice planes of 
crystalline material, producing a scatter pattern with peaks in 
intensity that reveal details of the material’s crystalline structure. 
The crystalline zones in flax fibres, where the long cellulose chains 
are aligned, produce such a scatter pattern but slow chemical 
changes over hundreds of years break some of the links in the 
cellulose chains. This causes the cellulose structure to become 
increasingly amorphous, which produces measurable differences 
in the X-Ray scatter profile.

De Caro was able to experiment with the same set of linen 
samples of known age that had been used for Giulio Fanti’s 

series of tests. He and his colleagues performed WAXS tests with 
several of these samples and found that there was a clear, linear 
relationship between scatter signal intensity and the age of the 
material up to an age of between 2,500 and 3,000 years. However, 
previous research into the degradation of cellulose had shown that 
the rate of chemical degradation was affected by environmental 
conditions, in particular temperature and humidity. This meant 
that some of these ancient samples would have degraded faster 
than others as a result of exposure to different environments and 
so an adjustment needed to be calculated and applied to each of 
the WAXS measurements to compensate for differences in average 
temperature and humidity.

De Caro and his team therefore needed to be able to assess 
the historical temperature and humidity for the locations where 
each of their tested samples had been located. Fortunately, 
weather banks can provide over a hundred years of average 
temperature data for most regions and it was possible to use this 
data to make estimates of the historical temperatures to which 
each tested item had been exposed. They were also able to make 
a reasonable estimate of the average humidity as all the samples 
used in the test came from regions with a similar, semi-desert 
climate. The scientists were then able to use this information to 
make the measurement adjustments necessary to compensate for 
environmental conditions.

Some of the test samples were used to calibrate an equation 
that calculated the sample age from their WAXS measurements, 
average temperature and relative humidity. This equation was 
then utilised to determine the age of the other samples, yielding 
impressive results. These results were remarkably close to the 
known age of the tested samples and the reliability of the equation 
was statistically confirmed by a regression analysis of the test 
results. This was clearly a positive outcome which confirmed the 
viability of this X-ray dating technique as a method of dating 
ancient linen fabrics.6

The left chart depicts the profile of the originating infrared spectrum before any 
absorption. The right chart depicts the resulting infrared spectroscopy spectrum 
showing downward spikes of varying intensity caused by molecular bonds in the 
chemical structure of the sample absorbing specific frequencies of radiation.

WAXS profiles produced by the Turin Shroud (TS) and four test samples. The 
intensities of the signal peaks produced by the Shroud sample are almost identical 
to those of sample FII, a first-century linen fabric from an archaeological site in 
Masada. This visual comparison suggests that the two samples are of similar age. 
From Liberato De Caro et al., “X-ray Dating of a Turin Shroud’s Linen Sample,” 
Heritage 5, no. 2 (2022): 860–70, https://doi.org/10.3390/heritage5020047.
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The next stage of this research was to apply this new dating 
technique to a sample taken from the Shroud. This was a tiny 
piece of linen thread measuring 1 mm by 0.5 mm which came 
from an area of the Shroud close to where the radiocarbon sample 
had been taken. They performed WAXS tests to obtain the X-ray 
scatter profile for the Shroud sample and compared it with those 
produced by the ancient linen samples they had previously tested 
(fig. 3). It is visibly clear from this chart that the intensities of the 
signal peaks produced by the Shroud sample were almost identical 
to those produced by a sample found in the ruins of Masada, 
which was known to date from the period of 55 to 74 AD.

However, the Shroud had been exposed to the heat of the 
Chambery fire in 1532 and it was clearly necessary to establish 
what effect, if any, this may have had on the scatter profile. The 
research team took a piece of linen and obtained WAXS scatter 
patterns before and after exposing the linen to temperatures of 
200º centigrade for thirty minutes.7 As expected, this heat exposure 
caused a distinct yellowing of the sample but made little difference 

The location from which the portion of fabric was removed for the 1988 
radiocarbon dating of the Shroud of Turin. This portion of the cloth was damaged 
during the 1532 Chambery fire, after which a group of nuns was tasked with its 
repair. They attached a backing cloth to strengthen the Shroud, and also sewed 
triangular patches over the large burn holes. There is also evidence of professional 
restorers making additional repairs by sewing more recent linen, dyed to look 
ancient along the edges, thus skewing the 1988 results.

© Raymond N. Rogers / Modified from Wikimedia Commons / CC BY-SA 4.0
Source: https://commons.wikimedia.org/wiki/File:UV_fluorescence_picture_of_
area_used_to_obtain_C14_site.jpg#/media/File:UV_fluorescence_picture_of_
area_used_to_obtain_C14_site.jpg

In 1532, the Shroud was rescued from a fire at the Sainte-Chapelle in Chambery 
by the heroic actions of several men, most notably Canon Philibert Lambert and a 
blacksmith, Guillaume Pussod. The Shroud was kept folded in a silver-laden coffer 
in a niche above the altar. To keep it safe, it was set behind an iron grate that was 
secured with four locks. The keys to each lock were given to a different man, so that 
all key holders had to be present to retrieve the Shroud. At the time of the fire, only 
one key holder, Canon Phillip Lambert, was able to be found. Lambert thought 
quickly and called for the town blacksmith, Pussod, to be brought to the church. 
Lambert, Pussod, the duke’s butler, and two clergymen braved the flames and the 
falling building, pried the grate open, and carried the burning coffer to safety. By 
that time, the silver covering the coffer was in a molten state, and a drop of the 
liquid silver burned through a corner of the casket, falling onto the Shroud inside. 
This single drop of silver created the symmetrical burns throughout the folds of the 
fabric.
Giuseppe Enrie / Public Domain
Sources: Image - https://commons.wikimedia.org/wiki/File:Shroudofturin1.jpg#/
media/File:Shroudofturin1.jpg
Additional information - Stephen E. Jones, “Burns #27: Other Marks and Images: 
The Evidence Is Overwhelming That the Turin Shroud Is Jesus’ Burial Sheet!,” 
The Shroud of Turin (blog), January 20, 2018, updated February 28, 2023, http://
theshroudofturin.blogspot.com/2018/01/burns-27-other-marks-and-images.html.
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to the WAXS pattern, which led them to conclude that the 1532 
fire would not have affected the Shroud WAXS measurement.

The Shroud had also spent at least 700 years in France and 
northern Italy, which experience lower temperatures and higher 
humidity than the Judean desert where the Masada cloth was 
found. However, the net effect of these different conditions 
would have been a reduction in the rate of age-related cellulose 
degradation as compared to the Masada sample. Assuming that 
the Shroud had been kept at an average temperature of 22.5 ± 0.5º 
centigrade and an average relative humidity of 55% during the 
preceding years, they calculated that the age of the Shroud would 
be 2,020 ± 80 years, a result which is clearly consistent with the 
cloth having originated from the time of Jesus Christ.8

Summary
This recent X-ray dating of the Shroud has provided a result 

which is compatible with the findings of Ray Rogers, as well as the 
three dating methods pioneered by Giulio Fanti and his colleagues. 
Nonetheless, critics of these innovative dating techniques have 
argued that these methods haven’t been tested sufficiently to 
be considered to be reliable, particularly when compared to 
radiocarbon dating. The world’s leading radiocarbon laboratories 
are today using mature technology that has been refined by over 
seventy years of ongoing development. However, even the best 
technology will fail to work effectively if not used correctly and 
it’s widely recognised that the 1988 radiocarbon test was severely 
compromised by poor management and flawed decision-making. 
One example is the lack of care taken over the choice of sample 
area and failure of those involved to address the risk of localised 
contamination. This contrasts sharply with the due diligence 
applied in the recent spectroscopic and mechanical dating tests to 
ensure that environmental factors and the effect of the Chambery 
fire were factored into their measurements.

It is highly significant that every one of these new dating 
methods has obtained a result for the Shroud that not only 

contradicts the radiocarbon dating result but 
also supports claims that the Shroud originated 
in the first century. These methods may still be 
in their infancy but the consistency of the age 
measurements obtained by these innovative 
techniques is extremely impressive. Collectively, 
these five dating results provide remarkable 
evidence in favour of the authenticity of the 
Shroud that should not be overlooked.

Duomo di S. Giovanni in Torino. An artist’s rendition 
of the Cathedral of Saint John the Baptist, the 
current home of the Shroud of Turin.
Unknown artist / Public Domain
Source: https://commons.wikimedia.org/wiki/
File:Duomo_di_S._Giovanni_in_Torino.jpg#/
media/File:Duomo_di_S._Giovanni_in_Torino.jpg

Giuseppe Enrie / Public Domain
Altered from original source: https://commons.wikimedia.org/wiki/
File:Sindone_uomo.jpg#/media/File:Sindone_uomo.jpg


