CAREERS THROUGH MATHS: NUCLEAR PHYSICIST
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JOB OVERVIEW

Nuclear physicists are research scientists who study the properties and interactions of atomic nuclei. They develop the-
oretical models and conduct experiments to understand nuclear structure, radioactive decay, and nuclear reactions.
Their work is fundamental to advancing energy production, medical treatments, and national security.

Professionals in this field typically work in national laboratories (such as the UK's National Nuclear Laboratory or Cul-
ham Centre for Fusion Energy), universities, research institutions, and within the nuclear energy industry. Key respons-
ibilities include designing experiments, analysing complex data sets, developing computational models, and ensuring
nuclear safety protocols.

KEY MATHS APPLICATIONS

Primary Areas:

ESSENTIAL SKILLS & TOOLS

SKILL APPLICATION

**Vlonte Carlo Simulations** Modelling neutron paths and radiation shielding using stochastic
methods.

**Computational Modelling** Solving complex nuclear physics equations using high-

performance computing.

**Data Analysis** Interpreting experimental results from particle detectors and

accelerators.

**Radiation Safety** Calculating dose rates and shielding requirements for safe

operations.

TYPICAL PATHWAY REAL-WORLD IMPACT

A strong pathway begins with a physics or mathematics
undergraduate degree (often an MPhys or MSci) from a
Russell Group university, followed by a PhD specialising
in nuclear physics. Postdoctoral research positions at
institutions like the STFC (Science and Technology
Facilities Council) or university research groups provide
essential experience. Chartered Physicist (CPhys) status
with the Institute of Physics enhances professional
credibility.

INDUSTRY DEMAND

Demand remains stable with growth in nuclear energy,
decommissioning, and fusion research. The UK's nuclear
sector employs approximately 60,000 people, with
significant investment in new power stations like
Hinkley Point C and research programmes such as STEP
(Spherical Tokamak for Energy Production). There is
particular demand for specialists in reactor physics,
radiation protection, and nuclear materials.

Nuclear physicists enable safe, low-carbon energy
generation, contributing to net-zero targets. They
develop medical isotopes for cancer diagnosis and
treatment, and their research underpins advancements
in national security and radioactive waste management.
Their work is crucial for developing next-generation
fusion energy as a sustainable power source.
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