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> 8Kr, 3ArFEIMEKBVIBIENERLZ=

—Loosli & Oeschger, Earth Planet Sci. Lett. (1969)
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Hans Oeschger Hugo Loosli

1927 - 1998 Univ. of Bern
FEEENH F=H FEFE RFE/ 2K
85Ky  ALZHEET 115F 2 x 101 30,000
81Ky FHIIZ 23 {5k 6 x 1013 1,000
39Ar FHEI% 269 O 8 x 1016 8,000
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Atom Trap Trace Analysis (ATTA)
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Ultrasensitive isotope trace analyses with a magneto-optical trap
CY. Chen, Y.M. Li, K. Bailey, T.P. O’Connor, L. Young, Z.-T. Lu*
Science 286, 1139 (1999)



QO
—
Vp)
)
-+

)
-]
P

.
AV

C

O
Y—
N

ATTA-




Sk Ay SCu = 2 B R EE 3
AN R 536 24 T U

e + S—it, 6B, unblind
. ﬁ& EE%‘EE = 5540k, 60, blind Roland Purtschert
. /_:(‘ E University of Bern
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81Kr Count Rate (atom/hr)
ATTA-3 8Kr/83Kr (arb. units)
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Jiang et al., Geochim. Cosmochim. Acta 91, 1(2012); Jiang et al., Opt. Lett. (2014)



ol
s

Sample Size (uL STP)

o
N

—

O T

Sample Size and Measurement Precision

4%

5%
0
™ 0%

20%

0

200 400 600 800 100012001400

Sample Age (ka)

Half-life 230 kyr

1 uL STP Kr
20 kg water

10

Ar-39

= =W E ®B O® 0 0w wm wm g @ B §F B E

Sample Size (mL STP)

O
)

% 400 800 1200 1600
Sample Age (a)

Half-life 269 yr

1 mLSTP Ar
2 kg water




X RERERY
K, K, ak)llkeFmE (BG: 2F)

EFeH MRk Bk BEEERK Rk

85K 2-50a 20 kg 8 kg 10 kg
39Ar 50-1300a 10 kg 4 kg 2 kg
81Ky  20-1300ka  50kg 30 kg Ske

BRESE

30 ml air/kg

Web search “"ATTA Primer”
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Ground water #

20-40kg

Atom countin Kr

Atom Trap Trace Analysis

(ATTA) 1-2uL STP
Single Kr-—él Atom mmp Do g ¢ummm
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Groundwater Resources of the World
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Web search "ATTA Primer”

— ————— — ! © WHYMAP & Margat 2008
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Shallow microbial

New ldeas

A critical review of state-of-the-art and emerging ||| |- ShovFreshwateraqiter =
. . . - "} INaturalhydrocarbon & satine =
approaches to identify fracking-derived gases and Q||| _Brmaienwaterseenace
associated contaminants in aquifers g i _
J. C. McIntosh®", M. J. Hendry?, C. Ballentine3, R. S. Haszeldine?, B. | A ({Migraﬁqn from _ ]
Mayer®, G. Etiope®, M. Elsner’, T. H. Darrah8, A. Prinzhofer?, S. Al

Osborni9, L. Stalker!?, O. Kuloyo?!?, Z.-T. Lu'3, A. Martini!4, B.
Sherwood Lollar?>

ES&T (2019)

* CO, sequestration
* Volcanic released gas

* Hydrothermal vent
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