
Solar System entered Local Interstellar Cloud (LIC) 40 kyr ago[1]

➢ Origin of LIC

➢ Interstellar medium dynamics of supernova ejecta

How: Highly time-resolved 60Fe data before LIC entry

➢ Sample collection & treatment

Radionuclide Half-life Origin

10Be 1.4 Myr Cosmogenic

26Al 0.7 Myr Cosmogenic

41Ca 0.1 Myr Cosmogenic

53Mn 3.7 Myr Cosmogenic

60Fe 2.6 Myr Supernova

➢ Interplanetary contribution quantified by 
60Fe/53Mn ratio[3]

➢ Proof of a present day 60Fe deposition

on Earth of about 1.2 atoms/cm2/yr[4]

➢ Confirmed & extended by deep sea 

sediment measurements till 33 kyr ago[5]

Antarctic snow: Solar System inside

Local Interstellar Cloud (< 40 kyr)

Institute of Ion Beam Physics and Materials Research

Accelerator Mass Spectrometry and Isotope Research

Annabel Rolofs • a.rolofs@hzdr.de • www.hzdr.de/ams

A. Rolofsa,b • D. Kolla,c,e • F. Adolphid • S. Fichtera • M. Hörholdd • J. Lachnera • S. Pavetiche • G. Rugela • S. Timse • S. Zwickela,c • A. Wallnera,e

aHelmholtz-Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany • bUniversity of Bonn, Bonn, Germany • cDresden University of Technology (TUD), Dresden, Germany 
dAlfred-Wegener-Institut (AWI), Bremerhaven, Germany • eAustralian National University (ANU), Canberra, Australia

~mg targetfew hundred kg of sample

Astrophysical Motivation

Interstellar Dust in Antarctic Snow

Antarctic Snow, Interstellar

Meteorite Data + Model,

Interplanetary[3] 

➢ AMS measurement➢ Chemical isolation

Tandem accelerator

Faraday Cups

How To Count Single Atoms – Accelerator Mass Spectrometry

Where does it come from?[6]

➢ 300 kg EDML ice core sample

➢ Continuous Flow Analysis (CFA) 

waste water

➢ Age: 40 – 80 kyr BP

➢ Depth: 1.3 – 1.9 km

➢ Kohnen station (75°S, 0°E)

➢ Accumulation rate: 44.5 mm/yr [2]

Cryo-Archive Antarctica

Preliminary Results in Antarctic Ice

Search for Supernova-produced 60Fe in Antarctica

Tracing the Local Interstellar Cloud
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(1) Gradual fade-out   (2) Reflection (3) LIC

[7]

➢
26Al/10Be Perfectly agrees with data from Auer et. al.[8]

CFA water suitable sample, no loss of 60Fe

➢
41Ca No dominant interplanetary or meteoritic contamination

➢
53Mn Interplanetary 53Mn detected

Global annual deposition of interplanetary dust

deducible by 53Mn/10Be

➢
60Fe Interstellar 60Fe detected

Lower influx than in Antarctic snow

Antarctic ice: Solar System outside

Local Interstellar Cloud (> 40 kyr)
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