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Carbon in nature

Carbon12 99.0% stable
Carbon13 1.0% stable

Carbon 14 1 ppt 5730 y half-life

Carbon 12 Carbon 13 Carbon 14

6 Protons 6 Protons 6 Protons
6 Neutrons 7 Neutrons 8 Neutrons

ﬁmmmgﬂ https://www.shutterstock.com/th/search/%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B9%82%E0%B8%97%E0%B8%9B
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All three isotopes of carbon,
/ (common €-12, rare C-13 and
radioactive C-14) are absorbed

by living organisms
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Following death and burial, wood and bones lose
C-14 as it changes to N-14 by beta decay.

Nitrogen 14
Carbon 14 ‘ Beta Decay ‘
Beta Particle @
/ @ Proton Neutron @

Carbon in nature

Carbon 12 99.0% stable

Carbon13 1.0% stable
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Accelerator Mass Spectrometer (AMS) ?
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Sample material

Carbon in nature

C-12 99.0 % stable
C-13 1.0% stable v
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1.7 MV tandem Tandctron accelerator
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1.7MV Tandetron @ CMU

| +V, potential
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Analysis chamber

Ground
Duoplasmatron potential
ion source Ground
i S potential
Switching Quadrupole
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Ion implantation
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Cs sputter
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Accelerator

200-kV Tandem
Low-energy Magnet ;

Mass analyses 7 =) I

High-energy Magnet

Mass analyses
(Permanent magnet)

Injection System

Synchronize
beam lines

Detector

Gas ionization

lon Source
chamber

Negative ion
production

Commercial compact AMS



Size comparison between a 2"d generation traditional AMS and a modern compact AMS

| injection magnet terminal voltage = 2.5 MV 15 Degree

Deflector

14
measurement

13

v random machine error = 3%
v transmission (3+) = 50%

g . detection limit < 1x 10°"°
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4c 3* detection -

90 degree
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C current B
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77 degree ESA

surface barrier detector
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AMS based on 2.5 MV tandem accelerator at University of Arizona

Footprint: 2.5x3.2 m?
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Plannlng Compact AMS for Radiocarbon Dating

Sourc & Tandem Acceleration Bending Magnet
\on Inlet Cs Vapor &
ORI (Mass Analyzer)
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e High Voltage
\
& GND GND

Sample material

e Tandem Accelerator

* High-energy Bending Magnet
* Electrostatic Analyzer

* C14 detector ¢ ¢ $
e C12/C13 Faraday Cups 12¢c* 3¢+ 14¢t

Sample load/lock
lon Source
X-Y & Octupole Deflector

Einzel Lens
Low-energy Bending Magnet
C12/C13/C14 Beam Swicthing

C12/C13 Faraday Cups B Done in FY2567

* System Integration & Automation B Done in FY2568

11 19 n.0. 2566 B After FY2568




Tandem Accelerator
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Tandem Accelerator
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Octupole Deflector
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Low-energy bending magnet
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