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Mantle wadsleyite may incorporate large amount of H in
its structure (up to several wt % H,0). A good knowledge of
hydrogen diffusion in wadsleyite and its relationship with
electrical conductivity is critical to estimate the amount of
water present in the transition zone. We present here the
results of diffusion experiments realized in deuterium-rich
atmosphere at room pressure between 300°C and 450°C.
Wadsleyite samples have been synthesized from forsterite
powder with a minute amount of water by multi-anvil presses
at 16 GPa - 1100°C. The average grain size is less than 5 ym
and the water content is around 0.01 wt% H,O. All samples
show major IR peaks at 3372, 3350 and 3322 cm™' with minor
peaks at 3726, 3665, 3615, 3523, 3472 and 3208 cm™.

We observed the same OH extraction behavior in the three
slides annealed: extraction kinetics of bands 3726, 3523, 3372
and 3208 cm is almost 100 times slower than other bands
while deuteration affects all the bands in the same way. We
obtain an activation energy of 175 kJ/mol for extraction of the
“fast” decreasing bands and an activation energy of 202
kJ/mol for H-D exchange.

Our data extrapolated to high temperatures suggest that
hydrogen mobility in Mg-wadsleyite is two orders of
magnitude higher than extraction kinetics from Hae et al.
(2006) (D=8.3*10""" m?/s at 1000°C) or it implies an activation
volume of 11,3 cm®mol’. If we neglect the effect of a
potential activation volume, we predict a concentration of
hydrogen two orders of magnitude smaller.
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The TUPAC-IUGS joint Task Group “Isotopes in Geo-
sciences”, TGIG, has evaluated the published measurement
results for the decay constant (i.e. half life) of ®Rb. A
significant part of our evaluation was the effort to follow strict
metrological criteria (VIM, 2012) in our assessment of the
measurement uncertainties according to GUM (2008).

The ¥Rb half life was estimated by three groups using
totally independent approaches. Kossert (2003) determined the
specific activity of Rb salts by liquid scintillation counting.
This approach assumes that inter-sample variations are due to
stoichiometry. Nebel et al (2011) compared Rb-Sr and U-Pb
ages of cogenetic minerals. This approach assumes that certain
natural samples behave “ideally”, i.e. all the relevant ages are
expected a priori to be equal, and relies on control on the
samples’ petrology. Rotenberg et al (2012) measured the
radiogenic ¥’Sr accumulated in a batch of Sr-free Rb salt over
35 years. This approach relies on having performed precise
and accurate measurements of the concentration and isotopic
composition of the Sr present in the RbClO, at the time of
crystallisation. The three sets of experiments yield
indistinguishable results, which is a good indication that
systematic biases were either coincidentally of the same
magnitude and direction in three radically different
experimental designs, or negligible after accurate correction.
The resulting best estimates are Ag; = (1.395 £0.002) x 10" &
'(1s uncertainty), t,,, = 49.7 + 0.1 Ga.
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