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MODULE OVERVIEW 

Module description
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Methods of Assessment
Formal assessment is based on the following:

 Scientific investigation report (Assessment 1): Term I, 21 November. Word limit: 
1500. Weighting: 25% of the final mark. 
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 Lab-based analytical report (Assessment 2): Term II,  22 April. Word limit: 2000.
Weighting: 75% of the final mark.

All work must be fully referenced; your attention is drawn to methods of referencing and to
the statements on plagiarism and ‘self-plagiarism’ available on the website. The topics and
deadlines for each assessment are specified below, and further details are given in the last
few pages of this handbook. If students are unclear about the nature of an assignment,
please contact the Module Co-ordinator. If you wish to discuss essay topics or prepare a
brief (single- page maximum) outline of how you intend to approach your assignment, he
will be happy to discuss this.

Communications
 Moodle is the main hub for this course.  
 Important information will be posted by staff in the Announcements section of the 

Moodle page and you will automatically receive an email notification for these. 
 Please post any general queries relating to module content, assessments and admin-

istration in the MS Teams ARCL0170 General channel (part of the MSc-Technology 
and Materials 2020/21 Team)

 For personal queries, please contact the co-ordinator by MSTeams or email. 
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https://teams.microsoft.com/_#/school/conversations/ARCL0170?threadId=19:ac48e879c8af460b9962804a3c7b4d1c@thread.tacv2&ctx=channel&context=Module%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)&rootfolder=%252Fsites%252FIoAOnlineTeachingSupport%252FShared%2520Documents%252F2020-2021%2520Course%2520Administration%252FModule%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)
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https://teams.microsoft.com/_#/school/conversations/ARCL0170?threadId=19:ac48e879c8af460b9962804a3c7b4d1c@thread.tacv2&ctx=channel&context=Module%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)&rootfolder=%252Fsites%252FIoAOnlineTeachingSupport%252FShared%2520Documents%252F2020-2021%2520Course%2520Administration%252FModule%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)
https://teams.microsoft.com/_#/school/conversations/ARCL0170?threadId=19:ac48e879c8af460b9962804a3c7b4d1c@thread.tacv2&ctx=channel&context=Module%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)&rootfolder=%252Fsites%252FIoAOnlineTeachingSupport%252FShared%2520Documents%252F2020-2021%2520Course%2520Administration%252FModule%2520Handbooks%2520(save%2520as%2520ARCLxxxx_TITLE_2020-21)
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Week-by-week summary 

WEEK Thurs LECTURES
9.00 – 11.00 in 410

LABORATORY
By group

1 5
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lectures and practicals that are designed to improve your analytical and critical thinking
skills while directly engaging with the lessons.

The second term of  the  module  will  focus on individualized training  in  two laboratory
techniques appropriate the material chosen for dissertations.  Training times will vary and
relies on close coordination with the laboratory staff.  This will provide the crucial first step
in helping students acquire the skills and confidence to carry out individual analytical work
with scaffolded support.

Thursday 15.00-16.30:   Live lecture/seminar;  Mon evening:   Lectures for the following
week  available;   Practical  sessions:   ��';  Thurs:   deadline  to  complete  formative
exercises

Workload
This is a 15-credit module which equates to 150 hours of learning time including ses-
sion preparation, background reading, and researching and writing your assignments. With
that in mind you should expect to organise your time in roughly this way: 
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This assessment requires you to:

 Demonstrate an understanding of a range of different types of analytical 
information.

 Use the information to make an argument about the history of an object.
 Explain your methods and results in terms that can be understood by an informed 

lay-person.
 Present your data and arguments in the form of an official scientific report and in an 

objective, structured and formal manner, suitable for presentation to the Board of 
Trustees of a Museum.

The word length for your report is 1500 words, plus diagrams and tables. This assessment
amounts to 25% of your final module mark.


�����������
You are a scientist in the laboratory of the National Museum of Transylvania. You have a 
small laboratory, equipped with a range of equipment for the investigation of 
archaeological and museum artefacts.

The head curator of the Department of European Art and Archaeology is very excited. The 
Museum has been offered a rare Renaissance enamelled ewer, believed to have been 
made in Limoges, France and dating to the sixteenth century. The item has been in a 
private collection for many decades and hence purchasing it would be legal and bring the 
artefact to public view. This will fill an important gap in the collections. The curator wishes 
to buy the object at the price being offered by the dealer, which is slightly below the market
value for such an object.

The Director of the Museum, while sympathetic to the enthusiasm of the curator, is more 
cautious. The cost of the ewer will consume the total funds available for acquisitions in the 
current financial year. He will have to justify the expenditure to the Museum’s Trustees and
is ultimately responsible to the Culture Department of the government. If the object is 
purchased and later turns out to be problematic, his job will be on the line. Therefore he 
has told the European department to refer it to the scientific laboratory for careful 
evaluation.

Your job is to examine the object and to produce a report on its condition and authenticity. 
Your report needs to present the details of your findings, in an objective way. You are not 
required to comment upon value or cost, and should not do so. Remember that 
examinations of this type often do not “prove” something, they “suggest” or are “consistent 
with” with a process or characteristic. This report, particularly if unfavourable in some way 
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 A page from a lab book with a sketch of the appearance of the artefact in ultraviolet 
light

 The results of an X-Ray Fluorescence examination of the object
 XRF results for a standard
 A radiograph showing the appearance of the central join in a typical 16th century 

enamelled ewer from Limoges
 A report on something completely different (glass from Cluny), which shows how a 

report of this type might be organised.

�����������
Your report should include the following (you should use sub-headings as appropriate). 
Refer to the example of a report provided via Moodle but use a style and layout that you 
think looks appropriate (typeface, paragraph spacing, etc.). YOU MUST USE DOUBLE 
LINE SPACINGS IN YOUR REPORT.

 Title of your Institution and Department (Top of page)
 Title of the Report (“Report on ........”)
 Department requesting the report (in brackets: “(Requested by Department 

of.........)”.)
 At the beginning a short summary or abstract (up to 4 sentences) of what you have 

done and what you have found.
 An introduction indicating what you are looking at and why
 A description of the methods used – indicate the methods used and the reasons for 

using them. You should indicate any limitations that impact the meaning of the 
results.

 A section outlining the results – what you found/observed. Refer to figures (as fig. 1,
2 etc) and any tables.

 A discussion section – what do the results mean in light of the starting question and 
methods used? Refer back to previous sections as you develop your argument.

 A concise conclusion – Concise statement on what you have concluded about the 
object.

 On the left hand side at the bottom of the report, you should sign it, type your name,
the date and a file number for this study

 Your report will have referred to previous work in the literature, and references 
should be provided in the standard way.

 Figures and also tables, if any, should be numbered sequentially and referred to in 
the text. They should be embedded in the report and always accompanied by 
captions.

����������������
Röhrs, S. and Stege, H., (2004). ‘Analysing Limoges painted enamels from the 16th to 19 th

centuries by using a portable micro X-ray fluorescence spectrometer’. X-ray Spectrom. 33,
396-401.

Röhrs, S., Biron, I. and Stege, H. (2006) About Limoges Painted Enamels – Chronological 
Evolution of the Glass Chemical Composition, Association International pour l’histoire du 
Verre, Annales du 17e congres, 500-509.

Assessment 2: Practical essay: analytical report
Deadline: Term II, 22 April
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Prepare a neat presentation and proofread your text; if you as the author do not think it is 
worth this effort, then readers will assume the work described is equally poor.

��	�������
The final report should be submitted together with a link to a data repository that includes a
digital version of the essay as presented, as well as any further documentation generated 
(i.e. files and raw data from SEM-EDS, additional micrographs, and other relevant details).

The sample studied and the specimens produced for analyses should all be labelled and 
returned with the essay.

This essay counts as 75% of your assessed coursework for this course.

Resources and Preparation for Class
Preparation for class

You are expected to read the essential readings listed below, watch laboratory 
videos, and complete any online activities on Moodle each week. Completing the 
readings is necessary for your effective participation in the activities and discussions that 

/library/
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http://www.britishmuseum.org/research/publications/online_journals/technical_research_bulletin.aspx
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Martinón-Torres, M. and Rehren, Th. (eds) 2008. Archaeology, History and Science: 
Integrating Approaches to Ancient Materials. (UCL Institute of Archaeology Publications). 
Walnut Creek, CA: Left Coast Press 
INST ARCH AJ MAR, ISSUE DESK IOA MAR 9

National Academy of Sciences, 2005. Scientific examination of art: modern techniques in 
conservation and analysis (Arthur M. Sackler Colloquia of the National Academy of 
Sciences). Washington, DC: National Academies Press. 
INST ARCH KN 1 NAT

Pollard, A. M., Heron, C., Armitage, R.A. 2017. Archaeological Chemistry. Cambridge: 
Royal Society of Chemistry. 
INST ARCH JD POL

https://www.jstor.org/stable/3629946?seq=1#metadata_info_tab_contents
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Martinón-Torres, M., Killick, D., 2015. Archaeological Theories and Archaeological 
Sciences. Oxford Handb. Archaeol. Theory 1–17. 
doi:10.1093/oxfordhb/9780199567942.013.004
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199567942.001.0001/
oxfordhb-9780199567942-e-004

Week 2.  Fundamentals of Risk Assessment.
Vic Lucas and Russell Bailey
In this session, Vic and Russell will take you through the fundamentals of risk assessment.

https://pia-journal.co.uk/articles/10.5334/pia.294/
https://pia-journal.co.uk/articles/abstract/10.5334/pia.189/
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199567942.001.0001/oxfordhb-9780199567942-e-004
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199567942.001.0001/oxfordhb-9780199567942-e-004
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Week 4. The structure of matter
Mike Charlton

We will be looking at the fundamental structures of materials, using simple, descriptive 
models. This will include a look at individual atoms and their various components; 
isotopes; the periodic table of elements; different bonding models to form molecules; 
valencies and stoichiometry; alloys and solid solutions; from molecules to crystal 
structures; and how various aspects of these are being exploited for analytical purposes.

Learning objectives:
The amount of physics and chemistry that you need for this module and degree is limited.
However, it is crucial that you understand these very basics so that we have a solid 
foundation to build on. If any of the above terms is unclear, please seek clarification.

Readings:
Any basic textbook on inorganic chemistry can provided you with a sound knowledge-base
for this degree. And you can also try the Internet!

Morgenstein, M., 2006. Geochemical and petrographic approaches to chert tool 
provenance studies: Evidence from two western USA Holocene archaeological sites. Geol.
Soc. Spec. Publ. 257, 307–321. doi:10.1144/GSL.SP.2006.257.01.23
https://sp.lyellcollection.org/content/257/1/307.short

Week 5.  Light and the analysis of materials.
Mike Charlton

Almost every analytical technique we use involves the electromagnetic spectrum, or light.  
This session will provide you with a basic introduction to the role light plays in 
characterising materials at macroscopic and microscopic scales.  

X-rays play an especially important role in materials characterisation. This session will 
emphasise the most common applications of X-rays in materials science.  It will be 
important to gain a good understanding of X-ray behaviour in order to understand the 
results you obtain from the various instruments in our lab that make use of these energetic
photons, including our X-ray cabinet, SEM-EDS, XRD, pXRF, and the EPMA 
(incorporating 3 WDS detectors)

Readings: .��
�����
����������	������������
�����������
��	�����������������	���������
�����

Berranger, M., Bauvais, S., Boukezzoula, M., Leroy, S., Disser, A., Vega, E., Aubert, M., 
Dillmann, P., Fluzin, P., 2017. Analyse technologique, étude de provenance et datation par
le radiocarbone du dépôt de demi-produits ferreux de Durrenentzen (Haut-Rhin, France) : 

14
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une vision renouvelée de l’économie du fer au premier âge du Fer. ArcheoSciences 41, 
45–67. https://doi.org/10.4000/archeosciences.4883

Eekelers, K., Degryse, P., Muchez, P., 2016. Petrographic investigation of smithing slag of
the Hellenistic to Byzantine city of Sagalassos (SW-Turkey). Am. Mineral. 101, 1072–
1083. https://doi.org/10.2138/am-2016-5390

McCrone, W.C., 1990. The Shroud of Turin: blood or artist’s pigment? Acc. Chem. Res. 
23, 77–83. https://doi.org/10.1021/ar00171a004
http://www.mccroneinstitute.org/uploads/the_microscope__shroud_small-1422560933.pdf

Ting, C., Humphris, J., 2017. The technology and craft organisation of Kushite technical
ceramic production at Meroe and Hamadab, Sudan. J. Archaeol. Sci. Reports 16, 34–43.
https://www.sciencedirect.com/science/article/pii/S2352409X17302900

Shizuma, K., Kajimoto, T., Endo, S., Matsugi, K., Arimatsu, Y., Nojima, H., 2017. Non-
destructive analysis of ancient bimetal swords from western Asia by γ-ray radiography and
X-ray fluorescence. Nucl. Instruments Methods Phys. Res. Sect. B Beam Interact. with 
Mater. Atoms 407, 244–255. doi:10.1016/j.nimb.2017.07.014
https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S0168583X17307504

Simpson, S.J., La Niece, S., 2010. New light on old swords from Iran. Br. Museum Tech. 
Res. Bull. 4, 95–101.
https://webarchive.nationalarchives.gov.uk/ukgwa/20170208015019mp_/https://
www.britishmuseum.org/pdf/BMTRB4%20Simpson.pdf

Week 6.  Reading week
Independent study – Scientific report due Thursday

Week 7:  Bulk and Trace element analysis: an introduction to 
spectrometry
Mike Charlton

https://webarchive.nationalarchives.gov.uk/ukgwa/20170208015019mp_/https://www.britishmuseum.org/pdf/BMTRB4%20Simpson.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20170208015019mp_/https://www.britishmuseum.org/pdf/BMTRB4%20Simpson.pdf
https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S0168583X17307504
https://www.sciencedirect.com/science/article/pii/S2352409X17302900
http://www.mccroneinstitute.org/uploads/the_microscope__shroud_small-1422560933.pdf
https://doi.org/10.1021/ar00171a004
https://doi.org/10.2138/am-2016-5390
https://doi.org/10.4000/archeosciences.4883
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Readings:
Dussubieux, L., Robertshaw, P., Glascock, M.D., 2009. LA-ICP-MS analysis of African 
glass beads: Laboratory inter-comparison with an emphasis on the impact of corrosion on 
data interpretation. Int. J. Mass Spectrom. 284, 152–161. doi:10.1016/j.ijms.2008.11.003
https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S1387380608004405

Liu, S., Li, Q. F., Gan, F., Zhang, P. and Lankton, J. W. 2012. Silk Road glass in Xinjiang, 

https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S0305440315002514
https://link-springer-com.libproxy.ucl.ac.uk/article/10.1007/s00339-006-3533-0
https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S0305440312001008
https://www-sciencedirect-com.libproxy.ucl.ac.uk/science/article/pii/S1387380608004405
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Week 10:  Data quality, reporting, and processing
Mike Charlton

Just because a machine goes ‘ping’ and generates some numbers does not guarantee 
that the measurement was a success or that the numbers have any meaning at all.  We 
have to assess data quality every time we make a measurement.  And if the data are 
acceptable, then what?  First, we have to report the data in way that effectively 
communicates our results (providing neither too little nor too much detail.  Then we still 
have the task of bridging the the data with our starting questions via graphs and statistics.  
This lecture will describe some of the ways we ensure our data are valid, how we report 
them (including accuracy, precision, and transformation), and then what we do with them. 

It is impossible to learn statistics and data visualisation from a single lecture.  However, 
after this session you should be familiar with the potential applications of a range of data 
processing and presentation techniques, so that you can assess whether they are useful 
for your particular dataset. If you choose to use them, be prepared to invest a lot more 
time…

Readings:
8����
�������������
����������������������������
��������
��������������	��,"-����	���
��
�����������	��)��
�������������-	���������9��	
���������������������	��������	��"������
�
����������:���������
�����������������������.
http://www.rsc.org/Membership/Networking/InterestGroups/Analytical/AMC/
TechnicalBriefs.asp

Charlton, M., Humphris, J., 2019. Exploring ironmaking practices at Meroe, Sudan—a 
comparative analysis of archaeological and experimental data. Archaeol. Anthropol. Sci. 
11. doi:10.1007/s12520-017-0578-2
https://link.springer.com/article/10.1007/s12520-017-0578-2

Week 11:  Review and concluding discussion
Mike Charlton

Making our data and interpretation available to others to use, discuss and enjoy is an 
ethical responsibility. After all, we often work with public heritage and funded by public 
resources. What is the best way of doing so?  We will use this session to discuss general 
practical aspects of research design, as well as any other relevant subject that you may 
wish to talk about.  In addition, we will also be handing out your materials for assessment 
2.

Student activity BEFORE the class:

https://link.springer.com/article/10.1007/s12520-017-0578-2
http://www.rsc.org/Membership/Networking/InterestGroups/Analytical/AMC/TechnicalBriefs.asp
http://www.rsc.org/Membership/Networking/InterestGroups/Analytical/AMC/TechnicalBriefs.asp
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Charlton, M. F., Crew, P., Rehren, Th. & Shennan, S. J. 2010. Explaining the evolution of 
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