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1. suitable isotopes
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large relatively
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fraction lifetime
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* low E, linewidth |
matrix: |
* high T, (stiff) 1
* large atom masses Fo
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* easy of production
* chemical properties

¢ life-time

Il

NUMBER OF ISOTOPES IN WHICH NUMBER OF OBSERVED =
THE MOSSBAUER EFFECT MOSSBAUER TRANSITIONS
HAS BEEN OBSERVED WA VA VA YA YIA

lIE I¥B ¥B VIB YIB Wil I8 1B

click on element to see details :

http://www.medc.dicp.ac.cn/Resources.php

Isotopic abundance 2.14(1)%

Ground state properties:
p = 0.09062(2) nm

Excited state properties:
E = 14.412497(3) keV

Er = 1.95883310(4) 10°% eV
aic =8.20

0 =2.56 10"18em?

p =-0.1549 nm
Q=0.21(2)b

Ty =98.3(3) ns

W = 0.194(2) mm/s

E = 136.4785 keV

Eg = 1.755939(6) 10°% eV
arc =0.14

0 = 3.45 1071 %em?

p = 0.935(10) nm

Tz =8.7(3) ns

W =0.23(5) mm/s

'Co (¢, = 271.7days)

9% VW

Source Production:
>Fe(p,v)
35Mn(a,2n)
TFa(n,p)

S4cria,p)

Unit Conversion:
1mm/s = 11.6248 MHz
1mm/s = 4.80766 10 %eV

1mm/s = 110.076 MHz
1mm/s = 4.55243 10 7eV

1363 keV

1441keV
{ty =97.8n5)
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2. on-line techniques

stefaan.cottenier@ugent.be

9

10

idc

http://isolde.web.cern.ch

The Radioactive lon Beam facility

Hyperfine Interactions 129 (2000) 371-39%0

Massbauer spectroscopy at ISOLDE

G. Weyer® and the ISOLDE Collaboration ®

“ hnstinue: of Physics and Astronomy, Universiy of Aarhius, DK-8000 Aarhuy €, Denmark
g Divisian, CERN, CH-1211 Geneva 23, Swirzerland

Applications of radioactive ion beams produced at the 1ISOLDE facility for Massbhauer
swdies of probe atoms in solids are presemed.  Examples are given for a site-selective
it on different ituti sites in i by ion implan-
tation and thermal annealing of the radiation damage resulting from the implantation. The
interactions of the probe atoms with lattice defects created in the implantation process have
been siudied to elucidaie likely causes for the site-selective implantation mechanism. The
technique has enabled to determine the electronic densities at electrically active substitu-
tional probe atoms, having shallow donor or scceptor states as well as states deeper in the
band gap. The results are in good agreement with theoretical results from local dens

i ical aspects of the emission technigues employed at
ISOLDE are compared to based i and the of
the application of different precursor isolopes to the “Fe Mossbauer isolope are treated in
detail for 'Fe in silicon, Finally, results obtained for the magnetic hyperfine interactions of
5 sp impurities associated with vacancies in ferromagnetic metals are discussed.

http://dx.doi.org/10.1023/A:1012693229011
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3. CEMS
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) (1, = 271.7days)

3 Fe
4+ 1363 keV

1% 85%

14.41 keV
Isotopic abundance 2.14(1)% ( 0% (1, = 97.8ns)

Ground state properties: 1
M = 0.09062(3) nm

Excited state properties: Source Production:
E = 14.412497(3) keV ¢Fe(p,y)

: 2310(4) 1072 eV 33Mn(a,2n)
Qg =8.20 57Fe(n,p)
0 =256 10 t5cm? cr(a,p)

p =-0.1549 nm
Q=0.21(2)b
Ti2 = 98.3(3) ns

W = 0.194(2) mm/s unit Conversion:

1mm/s = 11,6248 MHz
E = 136.4785 keV 1mm/s = 4.80766 10 eV
Eq = 1.755939(6) 10°% eV
aic =0.14

@ =3.45 107%m?

| =0.935(10) nm

Tz =8.7(3) ns

1imm/s = 110.076 MHz
imm/s = 4.55243 1077eV

W =0.23(5) mm/s
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http://serc.carleton.edu/research_education/geochemsheets/techniques/mossbauer.html
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relative units

velocity in (mm/s)
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4. Mossbauer on Mars
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First Misssbauer Spectrum Recorded on Martian Surface
Gusev Crater, January 17, 2004
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