CTIVATION ANALYSIS OF SILVER
OME LATE ROMAN COPPER COINS

r cpinage 'it Is necessary to know if jt did
on of silver. 122 coins, representing th(;

g some counterfeits of fourth-century
activation. 24 “radiates”, both genuine
1 by a “double denarius” of Caracalla,

cometry Vol. I (pp. 6 ff.), and in
race elements in Greek silver, and
1 coins (Archaeometry Vols. 1-3,
ogether with “standards” of pure
t Harwell, at the rate of 12 x [11
¢, In those containing silver, the isotope
ma emission of half life 253 days. After the
er isotopes (especially Cu4)
activity was examined with

an in the standards, this
oser search for possible

s later found
.. This coin

f time, to con-
ppropriate rate

But because the sens
f more than a few \jveeks
s with standards, without
s were later analysed‘ t
verestimation of the §11v
en coins were examine
to see if they could ¢
d their small quaqtities
ery little variation in co
ihtly above or below thos

n the possibility of silv
ds,2 but it indicated tl

ins with silver content o
| some groups a wide ra

le. On occasion the 1
mints, or of differe
mple (Figs. 1, 3, 4). )
ich were recorded wit

, in spite of this, were
ded to be devoid of s

bability, even lowe
her amounts of from O
of policy. While, cb
that they were there
te now considered w
was put out bearing,
_had abandoned its ¢

and Dudley A. Robin
reated were nos. 7,
: rate reduction ¢
from 0.6-9.08 per cen



VER
S

know if it did,
epresenting the
fourth-century
. both genuine
” of Caracalla,

6 f£.), and in
sek silver, and
etry Vols. 1-3,
lards™ of pure
te of 12x 1111
x, the isotope
ys. After the
specially Cus%)
sxamined with

orded at those
1g: 0.67 MeV
the standards.
s -sufficient to

srofile of this
> total gamma
COiﬂ¢ but all
he neighbour-
tandards, this
h for possible

< pccasionally
: Interference.
s later found
ty.. This coin

time, to con-
Jropriate rate

gy Department
uttleworth and
A. Foner, who
ismatic advice,

ARCHAEOMETRY 47

ut because the sensitivity of the spectrometer was unstable over
yre than a few weeks, it was necessary Lo trust the second or third
h standards, without this conclusive check.

were later analysed by chemical methods, and the results confirmed
stimation of the silver that had been expected from the gamma-ray
coins were examined again after having their whole surface area
see if they could give any support 0 the idea that later Roman
their small quantities of silver concentrated mainly at, or near, the
little variation in counts was observed after filing, and they might be
_above or below those obtained before filing. The experiment threw
. possibility of silver coating, which has now been confirmed by
2 but it indicated the uniform distribution of silver throughout the
oins.?

jith silver content of more than 0.5% the analysis proved its worth.
> groups a wide range of silver values was apparent, this is histori-
- On occasion the results seemed to show distinctions between coins
nints, or of different denominations, always allowing for the small
ple (Figs. 1,3, 4).

h were recorded with less than 0.5% silver, on the other hand, posed
ere was always an emission of energy on the silver peaks. Certain
n spite of this, were found to lack the characteristic silver spectrum,
d to be devoid of silver (e.g. Nos. 77, 85). In two other examples
“wet analysis indicated absence or mere trace, though the neutron
nique had indicated considerably more (Nos. 58, 84). .

ising number of the remaining coins registering less than 0.5%, silver,
silver curves were found to be present, although the proportions
bability, even lower than this method suggests. The question then
amounts of from 0.1% to 0.4% silver could possibly have been added
( While, chemically, such quantities are significant, it seems
they were there as a residue from old and re-used coin metal,
now considered unprofitable to separate. When no single denomina-
s put out bearing, as a rule, 1% or more of silver, we may conclude
d abandoned its policy of a “‘silvered” copper coinage.

nd Dudley A. Robins, Numismatic Chronicle 1963. ; :
treated were nos, 7, 13, 25, 42, 54, 59, 82, 106, 111 and third-century. radiate
t rate reduction or increase after the removal of some 25 per cent. of the
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ame notion that 2 coin should be worth its precise metal equivalent was
e copper coinage. The ratio of silver to copper may not have deviated
1:100 throughout the fourth century, so that even 19, of silver was
adding. The silver, in any case, arrived in the base coinage as much
adition as theory. Since in 301 prices were still reckoned in denarii, the
Diocletian must be regarded as a multiple of this unit, and therefore in
ent from that silver coin. But during the third century the denarius had
v the double denarius, first issued, much debased, by Caracalla. By
s was virtually the only coin, either of silver or copper, in production,
r bad fallen to 59, or often less. 1f not regarded exactly as a silver
ver ‘in it was supposed to uphold its value, and there is NOW firm
t in the fourth century pains were still taken to make coins look like

o
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 had it been possible for such small quantities of silver to tie the copper
to the precious metals, all the results now available show that the silver
ermitted to vary widely in some issues, and the state no doubt
¢ highest values as the “official’” ones. The copper coinage was in fact,
n coinage, and ¢xtemal influences operated upon it to cause 2
tions The steadily falling size of the basic coin up to 346, and its
‘ is inflation, which caught up the state in its toils,
the private citizen, so that coins on the old standard could no longer be
emedies were sought in 346, and perhaps again in 361, by giving them
more generous proportions of silver. Not striking at the roots of the
se attempts proved vain. Finally from 364 all attempts to peg the
¢ precious metals were abandoned.
alyses are needed for the picture to become comprehensive, and
ail. Its implications for archaeology are far-reaching. At the worst
ion, more coins would have been needed to carry out transactions,
g savings coins with more silver would have been selected, at least
when real silver pieces were available. This, even in the present state
of the composition of the base coins, goes far to explain the incidence
ourth-century issues. on ‘Romano-British sites, and the characteristic
f many hoards. The probable silver content of a coin provides a
its actual worth than size or weight alone. This can now be used to
ards of different, dates, not simply by how many coins they contain,
f their comparative purchasing power. it ‘

"ongs,’ Inflation under the Roman Empire, -Economic History Review ) Vv,
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