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Motivation

The PSI accelerator facilities

- %0Fe — origin and measurement
- 23Mn and 1#¢Sm from STIP

32Si from V targets
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The half-lifes of °°Fe, 53Mn, 14°Sm and 32Si

40N

year Value Author comment

D.C. Dunlavey
1953 ~50 My
et.al.
. 3
L 1964 75+15My M. Nurmia et.al.
gla_-, 102.6 £ 4.8 A.M. Friedman Isotope dilution, mass spectrometry
—_— 1966
. My et.al. for number of atoms (145/146Sm)
_‘:U 2
o R 4G etasmar 147Sm irradiated with deuterons,
¢ 1987 R determination of the number of 14Sm <
. My et.al. , [
(7)) 1 atoms via decay of #°Eu
68 + 7 (1k) N. Kinoshita i .
2012 Relative measurement using 14’Sm
My et.al.
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(= The half-lifes of °Fe, 53Mn, 4°Sm and 32Si

Past measurements with only < 10%3 atoms!

PSI aims to provide > 1078 atoms for each nuclide

Mn 53
3.7'108 a
New half-life & cross section measurements f%
in collaboration with: .
Sm 146
6.8:107 a
ETH:-urich GOETH l@a 02.455
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=] The PSI accelerator facilities
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Copper beam dump

Myon production station SINQ Target Irradiation Program

44T, 53Mn, 26A]

= Source for 1°Be

SINQ target
- 207Bi, 172Hf,
- 173LU, 194Hg,
= 202ppy 125Gh

= 106Ry, 4T
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BS Separation and preparation of °°Fe

7.8:10% atoms
or 777 ng ®Fe

separated from 5 GBq of °Co
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(F={J» SINQ Target Irradiation Program (STIP)

- miniature specimens to test mechanical
properties

- >*Mn as a radioactive tracer for >3Mn
-total >3Mn --- 60 kBg = 10%° atoms

- Ta & W samples for 46Sm recovery

Steel Fe Cr Ni Mo Mn Ti vV W
Optifer bal. 9.48 0.06 0.002 0.55 0.245 0.985
Optimax A bal. 9.3 <0.01 0.09 0.60 <0.01 0.24 0.97

Optimax C bal. 9.5 <0.01 0.15 0.40 <0.01 0.25 1.9
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W/Ta sample

+HNO,/HF + stable La as carrier

evaporation

waste

e

centrifugation and

LnF, (solid) + Ta/W (solution)

V

washing of precipitate | Lnk,

+ a-HIB

+H,BO,

ion exchange column

)

146Sm

148Gd

150Gd

154Dy

a measurement

Up to 108 atoms of 146Sm available!

[(F=J» Lanthanide separation from irradiated Ta / W

Page 11



PAUL SCHERRER INSTITUT

(1= 32S8i — a new chronometer for nuclear dating
(SINCHRON)

200 MBqg or 80 pg 3%Si in 384 g metallic
vanadium

Nuclide Activity (Bq) Number of atoms Half life
asy 5.24E+12 2.2:10% 330d
3y 8.76E+11 4.9-10%° 12.3y

45Ca 3.01E+11 6.1-1018 163 d
a65¢ 2.73E+11 2.9-1018 83.8d
355 4.61E+10 5.0-1017 87.4d
aagc 5.46E+09 1.5-10% 3.9h
aaTj 5.46E+09 1.5-10% 58.9y
9Ar 5.01E+09 6.1-1019 269y
azg 2.99E+09 4.5-1018 12.4 h
a2pp 2.99E+09 4.5-1018 33y
Source: 100 V discs irradiated from April /A 1.35E+09 5.9-10 35d
. . 2N3a 3.06E+08 3.6-1016 26y
2011 till December 2012 in SINQ a2p e 191088 YT
32g; 2.07E+08 1.2:108 153y
sicr 1.53E+08 5.3-1014 277 d
33p 3.98E+07 1.3-10" 25.4d
41Ca 3.90E+07 1.5-10%0 1.0e5y
36C| 1.54E+07 2.1-10% 3.0e5y
24 1.67E+05 5.5-1018 7.2E5y
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(== Wir schaffen Wissen — heute fiir morgen

We are able to provide
high amounts of long-
lived radionuclides for

more accurate half-
live determinations

... your physics
experiment!

Just google ERAWAST!
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(== Wir schaffen Wissen — heute fiir morgen

Thank you for
your attention!
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