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Summary
Following some excellent articles on this subject, the author gathered, analyzed and discussed from a logical, historical and scientific point of view the main skeptic theories about how Shroud image could have been produced..

Dr. McCrone´s painting theory is not mentioned here because due to the complexity of physical and chemical aspects involved, it deserves a separate approach.
Readers will surely understand why most of them are just preposterous.

Independently from many other aspects we can’t ignore the religious meaning of the Shroud of Turin mainly for Christian religions namely the Roman Catholic and Orthodox Christianity, and some people use the Shroud as a way to promote faith..

May be because of that, just as it happened with the spreading of theories and speculations following the famous fictional book «The da Vinci Code» emerged so many theories trying to explain how the image on the Shroud of Turin was produced, each one being allegedly the true and authentic and unveiling the mystery but nonetheless excluding each other most of the times.
To prove their assumptions skeptics often try to produce a image usually from the face and claim to have achieved a perfect match with the original by means of their technique.

Nevertheless a thorough research on this matter highlighted a little caveat for skeptics, that is:

On the Shroud if bloodstains on body image areas are removed by proteolytic enzymes  colorless areas are left absolutely identical to non image areas , which means that bloodstains were produced on the fabric before body image.
On the contrary on all experiment images, the red stains or blood stains were always placed over image areas, meaning that the artist placed them after the image was produced logically to have anatomical body references.

Most of skeptic claimers are not even scientists and their theories have not a scientific backup to support them and they just speculate absurd and untenable arguments.
We consider to be a duty to convey reliable information for those seeking the truth, because unfortunately there is lot of misinformation on this matter namely on the Internet, magazine and T.V. programs.

Although we cannot approach all the skeptic theories on image formation it is our intention to make an unbiased systematic analysis of the main ones.
Part one

Can the Image on the Shroud be a contact image?

There are several ancient theories stating that the images on the Shroud resulted from purported chemical reactions on the cloth from the contact with body elevated anatomical areas.

Some claimed it was body sweat, others claimed it was the presence of burial ointments like aloes and myrrh the reason for chemical reaction to result in color change of the cloth and image production.
Although at first sight it may seem a logical and natural way of image production there are several important objections.

If we´re reasoning just only with the face, that image would have to be a very distorted one.

If we imagine a cloth wrapped around a painted human face to obtain an image of it when the cloth would be unwrapped the obtained face image would be poignantly out of anatomical proportions, the same result would happen with other body areas.

Nothing like that happens with the image of the Shroud which has indeed a very low distortion and most important the Shroud image depicts body areas that surely were not in contact with the cloth, e.g. the eyes and areas around them, neck, areas from  popliteal (back of knees) and  inferior back of the thigh and leg areas so the conclusion to be drawn is that the Shroud image cannot be produced by a contact mechanism.

Besides chemical and physical characteristics of the Shroud image are far away from those resulting from contact image production experiences with volunteers.

We have enough data to discard these hypotheses and the theory posited by Christopher Knight an Robert Lomas on their book the Second Messiah claiming that the image on the Shroud of Turin was produced by contact with the tortured body of  Templar Grand Master Jacques de Molay, because on the basis of scientific findings this claim is absolutely ludicrous and untenable.
Part two

Can the Image of the Shroud of Turin be a photograph?

This is a question of main importance and we recall that when in 1898 the Shroud was photographed for the first time, amateur photographer Secondo Pia was stunned when working in his dark room the photographic negative showed hitherto hidden details in other words the image on the Shroud behaves like a photographic negative.

Nevertheless we state «like a negative photograph» and not «it is a negative photograph» because if it was so if we consider a black and white photograph like Pia’s or Giuseppe Enrie’s  on the negative hair and beard are white and we can see much more body details than on positive photographs where hair and beard are black.

On the Shroud of Turin body image has a faint sepia color.

On the basis that the Shroud image was a kind of negative photograph on cloth experiences were done to validate this theory

1) Professor Nicholas Allen’s theory 
Art professor from a South Africa’s university Dr Nicholas Allen was convinced that the image on the Shroud was not a painting and would be a kind of photography on linen and although linen was no light reactive in 1995 he hypothesized (1) that in Middle Ages there would exist in nature all the means for an artist to produce on a cloth an image just like the one on the Shroud and the concept of «camera obscura» would be an established fact.

To achieve a kind of bodily image, he soaked a linen cloth with a solution of silver sulphate which was held on the wall of a dark room (his camera obscura) and on the opposite wall there was a little hole with a quartz lens.

 A sculpture trying to imitate the man of the Shroud was placed in front of the lens  to have it’s image focussed and projected on the cloth held on the opposite wall.

The exposition lasted more than eight days and in the end the cloth was treated with ammonium hydroxide.

Although this theory is interesting from a scientific viewpoint it is not free of criticism:

On the Shroud of Turin cloth X-Ray fluorescence and chemical tests detected element silver only next to the burned edges of 1532 Chambery’s fire and that is historically explained by the falling of melting silver from the case where the relic was kept.

But most important argument against this theory is light directionality.

In a photo from a film camera the image results from photochemical film effects of the light reflected from the photographed object which was focussed on camera diaphragm., and there is no relation between object and camera distance, and the image tonality, in other words in a black an white photo the image is brighter if more reflected light from the object acted on the photographic film.
More illuminated areas reflect more light and it is possible for image experts to infer light directionality in conventional photographs.
Image expert Dr. Barrie Schwortz ( 11) analyzing Dr Allen’s photographs concluded the direction of  sculpture’s illumination clearly stating for example that in one photograph the sculpture had been illuminated from above because light saturation was apparent in feet area, on the contrary it is not possible to determine any light directionality in Shroud image.
In a digitalized Shroud image pixel analysis from areas of same image intensity do not fit with directionality pattern (2) but are consistent with the distance of anatomical body area to the cloth covering it.
If we consider Shroud image, body contact areas produce most intense color and non contact body areas produce less intense color that gradually fades into non image areas and the color intensity is related to the distance of the body area from the cloth covering it.
If we look at a photographic image of a face  their outlines are sharply defined on the contrary on the Shroud image outlines cannot be defined because image areas gradually fade into non image areas..

Surely the image of the Shroud of Turin is not a photograph.
As expected, Dr. Nicholas Allen’s images have no 3D encoding and if they are compared side by side with a Shroud image look quite different, and besides they don’t deal either with bloodstain being produced on the cloth before the image.

Part 3
Was Leonardo da Vinci the artist who produced the Shroud of Turin?

This theory surfaces from time to time in magazines, T.V. documentaries and even in newspaper articles and is a very important question to be discussed.

No doubt Leonardo was a talented artist and he had the knowledge of human anatomy, he was the most skilled genius of his time and if anyone was capable of such a deed Leonardo would be the perfect candidate.

Actually in written documents from his authorship, there are references to a device named «camera obscura» and maybe because of that, fictional authors Lynn Picknett and Clive Prince posited the theory that Leonardo, a man with great vanity (10) (15) and hard feelings toward the church could have achieved to make a kind of photographic masterpiece with the face of himself so that along centuries crowds of pilgrims would kneel and venerate his figure.

That photographic masterpiece would be the Shroud of Turin.

Nonetheless Leonardo’s theories are also backed up by another statement that surfaced  in the late nineties from Italian journalist Vittoria Haziel who claimed in his book «The Passion according to Leonardo» that Leonardo had produced the Shroud image this time by pyrography  which is a technique of image production on cloth by heat effect .

First authors claim Leonardo would have soaked a linen cloth with a light sensitive emulsion of egg white and chromium salts and the cloth would have been placed inside a dark room the so called «camera obscura».

On searching the web we find more bizarre theories claiming that Leonardo would have involved cadavers with a cloth that had previously been soaked with a kind of light sensitive emulsion but they don’t provide clear explanations how the image could have been produced.
Any way, the image of crucified bodies the way Christ had been crucified (or alternatively a statue) would be focussed through a lens on the opposite wall, and the head image would be Leonardo’s own head or a sculpture of it.

Sun light exposition would last for days and at the end the cloth would be treated with urine.
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Fig 1: hypothetical device conceived for projecting images on a cloth suspended on a camera obscura’s wall

Concerning the pyrography theory we cannot deny that face images achieved by this method are at first sight quite similar to the original and a photographic negative with reasonable quality can be obtained from them.

Readers will ask which of the two theories involving Leonardo is the true?

The first, the photographic theory, faces serious problems:
There are no biography writings on Leonardo mentioning that he had developed any kind of photographic technique, and the same is applied to his famous «Codex» legacy.

Leonardo had a strong personality and he abhorred lie.

A legitimate question can be done, why didn’t he produce his famous self portrait with a photographic technique?
Although it’s an established fact that Leonardo used a «camera obscura» he did it not to produce photographs but to visualize images projected onto the opposite wall to be painted.

Concerning the cadavers there are several aspects to be considered.

The process of focussing and their alleged image formation on the purported linen cloth with the light sensitive emulsion would be a long lasting process and we have to consider body decaying and the need to get several corpses (16) and the luck of focussing a body of same anatomical proportions on the same place!!!
We leave the readers to decide the possibility and accuracy of this method to achieve a focussed image and besides we have previously demonstrated that the Shroud image is not and cannot be considered a photograph.

If light sensitizer contained egg white and chromium salts surely there would be nitrogenous residues and Chromium element. on the cloth, but sensitive methods such as Pyrolysis Mass Spectrometry and the ultra sensitive chemical test Fluorescamine discarded the presence of proteins and nitrogenous residues in image and non image areas,(5) and Chromium element is not detected by physical method X-.Ray fluorescence.
Leonardo da Vinci was an Italian man born nearby Florence and anthropology experts agree that the face of the man of the Shroud depicts a semitic face (8).
If we place side by side Leonardo’s self portrait and the negative of the face of the Man of the Shroud they only share the fact that both images depict bearded men with long hairs.
Concerning the second theory-the pyrographic image- it contains several impossibilities and we will mention the main ones.

If Shroud image linen fibers are observed on the microscope namely by polarized light microscopy, cellulose molecules are organized in a crystalline pattern but that pattern changes with heating the cellulose.
When linen fibers are submitted to intense heat and that is what happens with this technique, the crystalline molecule pattern is lost and changes to an amorphous one.

The Shroud image if exposed to Ultra Violet light does not fluoresce, on the contrary a pyrographic image does fluoresce because scorched linen fibers fluoresce under U.V. light.
These theories are not also in agreement with the problem of bloodstains being produced on the cloth before the image, and no doubt fail a 3D analysis.

Proponents of the Da Vinci conspiracy neglected? a little detail: the Shroud was shown for the first time in Europe in 1356 and Leonardo was born almost one hundred years later , in 1452.
How could he have produced the image on a shroud about one hundred years before being born?

Although some skeptics try to deal with this fact stating that the Duke of Savoy asked Leonardo to create another and more perfect Shroud there is neither any historical record of that nor any reference to changing of the aspect of the Shroud image (15).
Proponents of the da Vinci theories don’t care either with the Shroud’s own history or even with 1988 radiocarbon results which delivered a 1260-1390 date of the sample removed.(10).
Radiocarbon dating has been seriously contested with strong scientific arguments explaining why it was flawed, and surely we can state that there is no reliable radiocarbon dating of the Shroud, but this issue won’t be developed here.
Let it be established once and for all that the Shroud image is not a photograph and Leonardo da Vinci surely did not accomplish such a deed.

Let’s finish this part quoting the late chemist Professor Alan Adler «Leonardo can rest easily in his grave».

Part 4

The Shadow Shroud or how a medieval forger could have faked the Shroud

In 2006 an American english teacher named Nathan Wilson posited a theory trying to explain how a medieval forger using available means of that time could have created the Shroud.
So he did a curious experiment using a large glass over which a face image was painted.

The painted model had been taken from the photograph of the Shroud face.

This device was placed over an unbleached linen cloth and exposed for some days to direct sunlight, this way producing on the cloth areas of bleached and unbleached linen, and obtaining a face someway similar to the one of the Turin Shroud.
Nevertheless this theory is not free from criticism and the first remark is that most experts state that in Middle Ages it would be virtually impossible to get a glass with those dimensions, although skeptic Italian historian Antonio Lombatti disagrees.

Now if we think of what makes the image effect that’s precisely the unbleached areas, and logically there will be unbleached fibers at the surface of the cloth and also in deepness in the whole thickness of the fabric, and surely if the cloth will be exposed to sunlight again it is logical to suppose that  the image will disappear, because the areas producing the previous image effect will bleach like the rest of the cloth..
Although the author obtained an interesting negative effect, from a microscopic viewpoint fibers from image area would be different from the Shroud and no microscopic examination was done (17) and besides the image is not superficial like the one on the Shroud whose image fibers are only topmost fibers of the threads.
 The chemical characteristic of the Shadow Shroud are distinct from the original and his claims of a perfect 3D encoding were analyzed by independent image expert the French engineer Christophe Mignot ( 9).

This expert made a comparative 3D analysis with modern computer program of the original, the face of the Shadow Shroud and a face of an experiment by rubbing with iron oxide powder a cloth covering a face bas-relief ( similar to the previous Joe Nickell’s experiment)

His conclusions were doubtless the only image with a real and anatomical 3D encoding was the image of the face of the Man of the Shroud.

The image on the Shroud was not produced this way either.

Part 5

An Italian scientist reproduces the exact replica of the Shroud of Turin

In October 2009 everyone could read on the Internet, newspapers magazines and so on something like this.

Chemist professor from Pavia University Dr Luigi Garlaschelli claimed to have obtained a real size exact replica of the Turin Shroud.

His experiment(4)  was sponsored by an atheist association of north Italy and surely had some intention behind it because of forthcoming Shroud Exhibit next 2010.

Actually during 2010 Shroud Exhibit atheists organized an exhibit of Garlaschelli’s shroud in Turin and other Italian cities their aim was no doubt to discredit the Shroud.
The experiment had been as follows:

A volunteer lying on the ground with his face covered with a bas relief mask copied from the Shroud face was covered with a linen cloth on which a rubbing with red ochre acidified with sulphuric acid was done, and afterwards the result was completed by hand painting, and artificial aging by heating in a oven., followed by washing to remove pigments and final adding of the red stains and burn holes to imitate 1532 Chambery’s fire.

A second experiment was done (7) using a highly diluted solution of sulphuric acid in water mixed with a neutral blue pigment.

The result was doubtless interesting because a real size replica of the Shroud of Turin had been achieved.

But was it a true replica? (12) (6) (14) (7).
From a microscopic and spectrometry point of view the results are quite different from the original because of unavoidable presence of iron oxide particles on image fibers of Garlaschelli’s shroud, and contrarily to real Shroud image fibers which exhibit a continuous coloration, Garlashelli’s shroud fibers have a discontinuous pattern of coloration.
Garlaschelli’s shroud doesn’t deal either with the problem of the bloodmarks and is a kind of contact image, so it doesn’t have the kind of richness of encoded information that can be extracted from the real Shroud image

Garlaschelli’s Shroud is devoid of the subtleties color gradation that is observed in the original , and tridimensional analysis by recent software shows incongruous aspects and distortions relative to human anatomical structures and indeed we cannot state that it possesses true 3D encoding (13).
The Garlaschelli’s shroud is not yet a true replica of the Shroud of Turin, but nothing better than to compare side by side the negatives of the two faces                                                                                                                                                                     
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   Fig 2: Side by side comparison of the photographic negative of the two faces 
   On the left is the negative of the face of the Man of the Shroud and on the right is the          negative of Garlaschelli’s shroud face.
The question is, can an honest person state that the two images are alike?

To make this article not too fastidious we decided to leave out of discussion other theories how a medieval image forger could have faked the Shroud namely 1994 Craig and Breese’s dry powder transfer technique (3), but these investigators copied the Shroud face to be used as a model, and the results are completely different from the original from microscopic, physical,chemical viewpoints and tridimensional analysis (13).
Till now even with all knowledge and XXI century technologies nobody has beeen able to reproduce a shroud matching ALL THE CHARACTERISTICS OF THE SHROUD OF THE TURIN

THE SHROUD OF TURIN IS UNIQUE.
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