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Abstract

The reign of Hormizd IV Sassanids (579-590 AD) should be considered a
period full of wars and conflicts with other governments and tribes. Here
the coins can be considered a valuable document in archaeological data
that were not created like the texts for the purpose of re-reading, hence
the elemental analysis of coins of this period, especially using the PIXE
method, can provide valuable information about the political-economic
situation to provide a better analysis of the situation at that time. Since the
city of Bishapur is an important and stable city in that era and has one of
the most active mints, it was selected as a sample in this study. The coins
of the Hormizd IV were Issued in Bishapur in 10 different years, so from
each date, 2 coins were selected for testing, and in addition, 2 coins from
Khosrow 1 (531-579 AD) and 2 coins from Khosrow II (591-628 AD) was
also added for comparison. The main questions of this research are: 1-
Elemental analysis of the coins of Hormizd IV, multiplied by Bishapur,
what analysis of the elemental structure of the coins provides? 2- How
was the economic power and monetary policies of the Hormizd IV period
compared to the reigns of Khosrow I and Khosrow I, relying on Bishapur
coins? As a result, it was found that the average amount of silver purity of
these coins was 95.25% and the amount of 3.08% copper was added to the
metal of the coins to grade it, and also due to the presence of lead (0.05%)
and gold (0.90%) in These coins indicated that the silver mines used were
in fact lead mines of the Cerussite type. In addition, the lower purity of
silver, the high amount of copper and the greater elemental diversity of the
coins of Hormizd IV, showed that the quality of coins of that period was

lower than the coins of Khosrow I and Khosrow II.
Keywords: Numismatics, Hormizd IV, Bishapur, PIXE Experiment,
Archaeometry.
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Introduction

Hormizd IV was elected king after the death of Khosrow I and when he
was consulting for the conclusion of a peace treaty in Byzantium. Khosrow
I’s death occurred while Iran was at war with Eastern Rome on its western
borders; Hormizd ‘s accession to the throne came to an abrupt halt, as
he was not content to relinquish any of his father’s conquests. With the
outbreak of the war between Iran and Rome and its intensification, the
Khazars invaded Azerbaijan, the Arabs looted several western cities, and
the Gok-Turks captured Balkh and its suburbs. For these reasons Hormizd
had to reduce all the expenses of the court. Considering that the city of
Bishapur was one of the most important cities of the Sasanian period and
one of the most active mints of that era, its location was such that it was
more stable than other cities caught in the war, for this reason. The minted
coins of this city (in all dates of minting) as an example of Sasanian period
mint coins, are subjected to elemental analysis (by PIXE method) and
analyzed to analyze the economic situation of Bishapur city. At the height of
these conflicts, the functioning and commitment of this mint to the central
minting system should be presented; In addition, the economic power
and silver value of the dirhams of that period should also be measured in
comparison with the reign of Khosrow I and Khosrow II. In order to test
PIXE, 20 coins were selected on 10 different dates from Hormizd IV, and
in addition, 2 coins with different dates from Khosrow I and 2 coins with
different dates from Khosrow II, all of which were minted in Bishapur.
for comparison, from private collections (the collections of Mr. Seyed
Hassan Sadat-Razavi (samples 1-13, 15-16, and 18-20), Seyed Ali Seyed
Mousavi (samples 21-24), and Masoud Mir Abedini (samples 14 and 17))
was selected and the coins were sent to the laboratory of Bhubaneswar
Institute of Physics (Orissa State, India). This research follows two main
questions: 1- Elemental analysis of the coins of Hormizd IV, multiplied by
Bishapur, what analysis of the elemental structure of the coins provides?
2- How was the economic power and monetary policies of the Hormizd IV
period compared to the reigns of Khosrow I and Khosrow II, relying on
Bishapur coins?

Identified Traces

According to the test results, it has the highest amount of elements after
silver (Ag), copper (Cu), iron (Fe), lead (Pb), and gold (Au); Therefore,
these elements, which were also present in all the coins, should be
considered as the main elements that make up the metal of the samples. The



N\

?fg{:ﬁ v @ Vol. 12, No. 34, Autumn 2022

/

most important analytical part of this research is based on the silver purity
of these coins; The results of elemental analysis show that the purity of
silver in these coins is between 95.17-95.33%, which has an average purity
of 95.25%; Also, the average amount of silver in the coins of Khosrow
I was 95.36% and in the coins of Khosrow II it is 96.43%. The coins of
this research have an amount of 2.58-3.40% copper, which has an average
purity of 3.08%; Also, the average amount of copper in Khosrow I coins
is 2.83% and in Khosrow II coins is 2.30%. The amount of iron purity in
these Hormizd IV coins is between 0.51-0.69%, which has an average of
0.57%; Also, the average amount of iron in Khosrow I coins is 0.55% and
in Khosrow II coins is 0.00%. The fourth Hormizd IV coins also contain
0.05% lead and 0.90% gold on average. The next issue is the amount of
element diversity, which reaches 16 elements in Hormizd I'V coins; But in
the variety of elements in the coins of Khosrow I, there are 6 elements and
in the coins of Khosrow II, there are only 3 elements.

Conclusion

The purity of silver in these studied coins is between 95.17-95.33%, which
has an average purity of 95.25%. This amount of purity is very high and
can indicate the economic power of Bishapur city in the era of Hormizd
IV. Usually, the copper element is naturally present in the amount of less
than 2% in the metal of coins, but if the amount of this element is more
than 2%, it cannot be considered natural and it must have been optional
mixing; The coins of this research have an average of 3.08% copper,
which shows a deliberate alloying to refine the metal of the coin. Also, the
presence of iron element is usually caused by surface pollution from the
burial environment of the coins, and accordingly, the coins of this research
contain a small amount of iron, i.e. 0.57% iron. In addition, due to the
presence of lead element, an average of 0.05% indicates the use of lead
mines for silver metal, and haste and lack of precision in its extraction.
Also, lead mines are divided into cerussite and galena, cerussite mines
contain between 0.2-1.5% and galena mines contain less than 0.2% of
gold, so these coins contain 0.90% gold on average. It is present in their
elemental compositions, which can also indicate the use of cerussite mines.
In order to compare 2 coins of Khosrow I and 2 coins of Khosrow Il minted
in Bishapur, it was tested. The amount of silver in the coins of Khosrow I
is 95.36% and in the coins of Khosrow II 96.43%, but the amount of silver
in the coins of Hormizd IV is 95.25%, this amount of purity is similar
to the coins of Khosrow I, but there is a big difference, that is It creates
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a difference of 1.18% with the coins of Khosrow II, which indicates the
superiority of the economic power and the coinage system in the period of
Khosrow II. The amount of copper in the coins of Khosrow I is 2.83% and
in the coins of Khosrow II is 2.30%, but the amount of copper in the coins
of Hormizd IV is 3.08%, and the difference between 0.25 and 0.78% of the
amount of copper indicates the lowering of the purity. Silver in the era of
Hormizd IV was compared to the periods before and after it. The variety
of elements in the coins of Khosrow I was 6 elements and in the coins of
Khosrow 1II only 3 elements, but the variety of elements in the coins of
Hormizd IV reached 16 elements. The extra elements reduce the quality
of the metal of the coin and usually they are removed, but due to the costs
this caused in line with the policy of reducing court costs in the Hormizd
IV period, the extra elements are not removed and as a result the coin they
had lower quality than before and after.
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Fig. 1. Writing the name of the Bishapur mint
on the coins of Bahram IV Sassanid (Ansari
& Zarshenas, 2012: 30).

@l o slapdyd diged Y S B
Yo Jlw 4y ygrlday )3 ol (Jlwlw

.(Y¥oo ‘o..\.?)lg.?) SO0y
Fig. 2. Example of dirhams of Hormizd IV
Sasanian period, minted in Bishapur in the
10" year of Hormizd (Author).
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Table 1. Characteristics of the main tested coins (Author).
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Fig. 4. Sample of laboratory spectra; Sample
number 16 (Author).
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Table 3. The results of the elemental analysis of the main studied coins by PIXE method (Author).
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Table 4. The results of the elemental analysis of the studied comparative coins by PIXE method (Author).
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Table 5. The amount of the minimum and

maximum amount of the main metal elements
of the tested coins (Author).
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