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How Does It Work’
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Atoms are A microwave The atoms absorb This frequency is The clock counts

preparedina beam i y stable these vibrations
specific with the atoms. very speaﬁc and used asa billions every second
energy state. time to keep precise time.

. ATOMIC CLOCKS
VS NUCLEAR CLOCKS

(&8)

Atomic Clocks Nuclear Clocks

{Today's Best Timekeapars) (The Next Generation)
Measure energy transitions
of alactrons In &n atom
{usually caesium, rubidium,
stromtium, etc.).

Measure energy transitions
inside the atomic nucleus
[using tharium-229),

©® W
they use

Ralatively low enargy, Can Very lew nuclear transition

E"'."r’m“" bé controlled using energy in thorium-229,
ay micrawaves or visible lasers. activated using ultraviolat
(148 nm) lasers.
= Sensitiv Maore affected by external Far less affected by external
= 5 vity electric and magnetic fields, disturbances. The nucleus is
‘to Environment !empafutum changes, and deeply shielded, making it
uuuuuuuuuu tal nolse, inherently more stable.

Stability & Extremely accurate, Current Potentially gven more
Accuracy best lose about! second in accurate than the bast

15 billion years, atonmic clocks. Could lase 1

second in trillions of yoors,

Very new technology. First

working nuclear clocks just

domon:trnlnd in labs (China
& Europe, 2024).

Well-developed and used
worldwide in labs, sateliites,
and navigation systems.
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s od GP‘.:‘- telecom, Ultra-precise navigation,
, o

al physics.
Mt aticn potential
with Highar stabiity and
rundbreaking possbilties.
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