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MEASURING: Dating the Shroud of Turin

The Shroudof Turin, whichmary pegle believe was sedto wrap Christs body, bears detdled font and ladk imagesof
a man who apeas b havesuffered whipping and aucifixion. It was frst displayedat Lirey in Francein the B50s ad, ater
mary joumeys, wasfinally brougkt to Turin in 1578 whee, in 1694 it was gaced h the Foyal Chapel o Turin Cathedradin a
spedally-desgned $rine.

There have been ®vead scientfic invesigatbns of the $iroud usudly with the purpose & estalishing its authentiaty.
The firg modernstudy was @ariied outin 1898 sing photagraphy, and obherinvesigatonswete tbnein 1969 1973 and 1078.
The latest invesigaton, invdving leboratories at Arizona, Oxford and Zurich, usel very smdl sanples ¢a 50 mg of the
Shroud for radbcarbon chting basedon acceleraor massspectiomdry; thesesanples vere taken fom the $iroud on the
moming d April 21, 1988 in the presenceof apropriatewitnesses Threecontral sanples vere dso siypplied to each labora-
tory; the sarpling and dstiibution to representdivesof the hboraorieswere fully documengd Ly video film and photayraphy.

The laboratorieswele rot told which of thar four sanples was ha of the $Siroudbut, due b its dsiinctive weave, a laboraory
cauld identify the $iroudsanple. Becaug the Siroudhadbesn exposel to a wde rangeof potental sauraes d contamindion
and @ acoourt of the wiqueness d the sarples &ailable, it was added to dandan bind-test proceduresin the nteests 6
effedive petreatnent [If the dentty of the sarples ha been doscuredby unraveling or sredding them prior to dstribuion,
pretreatrent waild have been more dfficult and wageful] However the tree hloraories undetodk not to @mpare resuts
until after trey had keen tranamittedto the Bitish Museaumy asq at he Oford and Zurich laboraories, after mmbustion to
gas the sarples vere recded ® tha the saff making the meauements dil not know the dentty of the sarples

The three ontrd sanples, the pproximateages of whichwere mace knowvn to the Bboraories, were as fllows whee
C1 wasin the brm of thread and C2 andC3 were whde pgeces of doth:

C1: Thread emaedfrom the ope of S. Louis dAnjou whichis heldin the chad of the adlica d Saint-Maximin, Var France On the
basisof gtylistic detalls and the fistarical eidence the pe is datedat alwut1290-1310 AD (reign of King Phillipe IV).

C2: Linen fom a brrb excavated & Qasrlbrim in Nubia ly Professor JM. Plumiey fr the Egypt Exploraton Sdety in1964 On the
basisof the Islamic enbmidered mtten and Christianink inseiption, this inen is datedto the éevenh to welfth centuries AD.

C3: Linen fom the ollection of the Depatment d Egypian Antiquities & the Bitish Museum, asedatedwith an early second century
AD mumny of Cleopatrafrom Thebes. This Inen was d@tedin the Bitish Museum Reseach Laboraory, by other radocarbon
methods, d about 10 BC to 75 AD.

As indicaed n the bllowing simmary the sibsanpling and pretreatrrent d the bur sanples h each laboratory had ggni-
ficantcommon dements lut ome diferences the simmary doesnot shav dl differencesn reayentconcentréions tempera-
turesand teament tmes,which are cetdled n the kft-hand ©lumnon page613 of the aiginal aticle. The petreatnent
codes &, b; u, b; u, w9, usedin the simmary and h the €hana werkaf o pageHL35.2, are thase n the aticle.

_i Acid, watey dkali, watey acid
a

Acid, water dkali, watey acid
Arizona — b
(4 ubsanples _|: Detergent 1 watey acid, detegent2, dcohd (Soxhlet extractior), water (ltrasanic)
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U Acid, watey dkali, watey acid

: _ ' Acid = HCI
@ Oi)(for dI b_ Acid, watey dkali, watey acid, bleach \Water = Distilled vater
wbanple 1B acid, water akali, water acid, bleach Alkali = NaOH

u Detergent 1=15%6 DS

(nofurther pretreatreny Detergent 2=15% Triton X-100
W_ Weak: acid, water dkali, water acid Alcohf— Et_OH 0 i
Zurich — |¥Vaer_ ) S Strong: acid, water dkali, water acid Bleach = NaOCI(2.9%6, pH 3)
ultrasmic each = R0}
5 subsanple '
( pley W \Weak: acid, watey dkali, water acid
S

Strong: acid, water dkali, water acid

Ead laboraory performed ndgpendent mesurements o ther 4, 3 or 5 sibsanples d each of the bur sanples oer a
time period d abaut ane month; nore cetdls are gven overkaf o pageHL35.2 in the £hama Legend The tadc daa genea-
ted n the nvesigatbn €g, in Tadesl and 2 o pages 612 and 6.3 d the adiginal aticle) are sanple radocarbon ayesgiven
as yeas BP meanng ‘yeas bdore 1950 but a‘calbraion arwe' must ke usedto mnvert radocarbon ayesto calendar daes;

REFERENCE: Danon, PE. & al.: Radocarbon dhting of the $woudof Turin. Nature 337 (16 Febuary): 611-615(1989.

The Nature arfcle suamnarized dove in this Highlight #35 is dso usel in Figure 213in the STAT 220 Caurse Materals and
in Figure 65 in the AT 231 Course Mateials
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thesecorrectedor actwal) daes ae rderredto as ‘calbrated dates either BP or AD. In produdng the £hema kelow whichis
a gaphical portrayd of information in he hree Bdes and the gure in the aticle, the (datively smdl) corredon factars
usal ae 4 for sanple C3, 87 for C2, 47 for Cland 4L for the Shroud thesevalues appa to be dose to hose sedin the
aricle g, & the kass of Tade 3 m page619.
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On te kass of the nformation presentedin the £hema dove, which Labaaory would you identfy as leingmost real
isticin its assessient d the wncetainty in its resuts? Gve your reaonsbriefly.
® In gened, do yourthink invesigabrs ae more pone b over- or under estimae thre wncetainty in thar resuts? Briefly
justify your chdce.

On the kass of the nformation preentedin the £hema dove, which Labaatory do you mnsder to haveproduced tle
‘bestrestt for each sanple? Explan briefly in each case

e If you had b chooseone of the hree Laloraoriesto cary out a fuiture nvesigaton of this mture, which would you
sded? Briefly jusify yourchdce.

It is degrable tha the Ranfor the investigaton be such tha the dda yield information on he vaiation irtroduced nto the
resilts by he bllowing Sx factars sanple, kAboraory, subsanple, petreatnent run, measung pocess Descibe briefly
how well the Han adieves this dojective.

® \What ae he oneqenef) d any defidenciesyou identfy in this @mponent o the Rar®?

Desaibe briefly wha the déa suggestaboutthe dfed(s) d the petratnments éthe sibsanples

e If a dmilar invesigatbn were to be ariied outin future which pretreatneni( would you rommen@ Lsify your
chdce briefly.

Comment brefly on any undesrable fedure(9 of the éngle-etter mdes ugd for the pretreatrents
® Sugesta hrief explanaion for how theseundegable feaure(§ arose
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