1MV Accelerator Mass Spectrometer (AMS) Lab at PRL

Accelerator Mass Spectrometry (AMS) is an advanced form of mass spectrometry that accelerates
ions to extraordinarily high kinetic energies before mass analysis. Unlike traditional mass
spectrometry methods, which rely on the measurement of ion mass-to-charge ratios, AMS in
addition, separates and quantifies rare isotopes in small sample sizes with extremely high precision
and sensitivity. This technique is particularly powerful for analyzing isotopes with very low natural
abundances, such as Carbon-14 (**C), Beryllium-10 ('’Be), and Aluminium-26 (**Al).

The process of AMS involves three main stages:

1. Ionization: Samples are converted into negative ions using a cesium sputter source.

2. Acceleration: These ions are then accelerated through a tandem electrostatic accelerator,
reaching high energies that allow for the stripping of electrons, thereby converting the
negative ions into positive ions. The PRL AMS has a maximum voltage of 1MV at the
centre of the accelerator.

3. Detection and Analysis: The positively charged ions are separated based on their mass-to-
charge ratios and measured using a variety of detectors, including Faraday cups and
ionization chambers.

Applications of Accelerator Mass Spectrometry

AMS has a wide range of applications across various fields due to its ability to measure rare
isotopes with high precision and sensitivity, some of which are listed below:

1. Radiocarbon Dating: One of the most well-known applications of AMS is in radiocarbon
dating, where it is used to date archaeological, geological, and paleontological samples. By
measuring the "“C content, scientists can determine the age of organic materials up to about
40000-45,000 years old.

2. Climate Science: AMS helps in studying past climate changes by analyzing isotopic ratios
in ice cores, sediments, and other geological samples. For instance, '’Be isotopes can
provide information on past solar activity and cosmic ray flux.



3. Environmental Science: AMS is employed to trace and quantify isotopes in environmental
samples, helping in the study of pollution sources, biogeochemical cycles, and groundwater
movement. It is particularly useful for tracking the dispersion of anthropogenic
radionuclides in the environment.

4. Geology and Geochronology: Geologists use AMS for surface exposure dating, which
involves measuring isotopes like '°Be and Al in rock surfaces to determine how long they
have been exposed to cosmic rays. This helps in understanding geological processes and
landscape evolution.

There are several other applications of AMS which can improve our understanding about the natural
system processes and other phenomena. Overall, Accelerator Mass Spectrometry is a versatile and
powerful tool that continues to advance our understanding of the natural world, from the age of
ancient artifacts to the dynamics of environmental processes and the intricacies of biological
systems.



	Applications of Accelerator Mass Spectrometry

