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Objetives

Setting up a*C dating method for organic matter in marine sediments usin
solid targetss

Prepare
Dating
Comparison

Optimisation of the method

Obtain replicable results
Reduce the background
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14C

Source:
n+#¥N1 ¥C+p

C natural isotopes:

Isotope | Protons | Neutrons | Proportion (%) Ti=
2Cc 6 6 99 Estable
3c 6 7 1 Estable
4c 6 8 10 0 5700(30) anos

Table: Natural abundance of di erent carbon isotopes
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Carbon cycle

This carbon®*C is distributed throughout the earth's reservoirs via the
carbon cycle, but it takes time to reach the deep waters: Age of the reservi

Figure: Carbon cycle
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14C assimilation

14C is assimilated by living organisms through photosynthesis, plant
consumption and animal consumption.

Figure: Incorporation of**C into living things.
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Introduction

Age calculation

Developed by Willard Libby in 1950 for which he won the Nobel Prize in
Chemistry in 1960.

Living things stop exchanginéfC when they die, which allows us to use it
for dating: A= Age '! T= 1% In/f—0

Figure: **C decay.
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14C over time

The concentration of'*C has varied over time:

Figure: Variation of 1*C with time. CAL BP means years before 1950.

l4c(h ): 14C:12C e (1950 Yc¢) 1 1000
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14C over time

Anthropogenic e ects:

(a) Suess efect (b) Bomb Peak

Figure: Variation of 1*C due to human activity

The fraction of 14C is de ned as:F14C = AL = Ci="C

Ao W Co=12C
The year 1950 is 0 B.PE'4C (1950) =1
14C Conventional agé*C: T = 1In FC
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Calibration curves

The *C content of samples of known ages is measured.
A calibration curve shows the calendar age on the x-axis and the conventic
radiocarbon age on the y-axis.

(a) The rst calibration curve reported (b) Modern atmospheric calibration
by Willard Libby in 1950. curve (IntCal20)

Figure: 1*C calibration curves
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Measurement techniques oftc.

Measurement techniques afC.
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Measurement techniques oftc.

Radiometric techniques and AMS

There are two techniques: Radiometric (A) and Accelerator Mass
Spectrometry (N):

A= N

Accelerator mass spectrometry (AMS) is capable of obtaining good statisti
in one hour, whereas radiometric techniques take days or even weeks.
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AMS

Figure: Photo of the AMS MICADAS at the University of Salamanca
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