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How is #'Ca of great importance ?
Surface exposure cosmogenic nuclide dating
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Fig. various landforms that can be dated and approaches for using cosmogenic nuclides

Ref : Ivy-Ochs, Susan, and Florian Kober. “Surface Exposure Dating with Cosmogenic Nuclides.” E&amp,;G Quaternary Science Journal,
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Features of 41Ca

e Alkaline-earth element

» Good tracer : half-life 9.94 * 10%yr,
abundance~10~1°

* Widely distributed C. aerolite

Fig.1 Distribution of calcium ( from baidu.com )

Pre-existing method: AMS, but interfering isobar 41K



Our method: atom trap trace analysis (ATTA)
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Atom Trap Trace Analysis, a laser-based neutral atom counting method
High selectivity : Different laser frequency for different isotopes
High sensitivity : Count atom one-by-one

Low-cost , Small-size



Atom Number

Atom Loading
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Table.1 Main isotopes of Calcium
Fig.3 Loading rate=1.03 x 101° atom/s, Atomlife=1.2s



Single Atom Detection

/ \ \ Iris Filter
W
= = =11
Light MOT
PD ° L1 (7 B L3 L4 CCD Sensor
U

MOT Chamber

Fig.4 Single atom detection system :



Signal(a.u.)

41Ca Abundance Measurement
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Fig.5 41Ca signal measurement, 140 #Ca in 20min
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. A, Raw data; B, Histogram. SNR = 227



Measurement consistency for different samples
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Fig.6 Repeability test. A:*'Ca counting rate vs **Ca loading rate; B: #'Ca abundance |



Prospect

* More 41Ca counts at higher oven temperature ;
e For sample with 4'Ca abundance of 1 x 10715,
10 hour measurement
10% accuracy
200 mg consumption



