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So,…what is it then?

Hydrogen is an 
interstitial

Hydrogen 
induces 

lattice strains



Andreas Zuettel, EMPA

Effect of lattice expansion during absorption of 
hydrogen in a metal
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Volume dependence of the H-H interaction
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Boundary dependence of the H-H interaction
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Elastic constraint in 2D
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Mg70Ti30Mg70Ti30



Mg70Ti30Mg70Ti30Hx



Multilayers all nominally Mg0.6Ti0.4

40 x [Ti(0.5nm)/Mg( 1nm)]
20 x [Ti( 1nm)/Mg( 2nm)]

10 x [Ti( 2nm)/Mg( 4nm)]

5 x [Ti( 4nm)/Mg( 8nm)]2 x [Ti(10nm)/Mg(20nm)]
1 x [Ti(20nm)/Mg(40nm)]

Pd
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Intensity profile

10nmPd / 20x[Ti(2nm)Mg(4 nm)] on Si(100)
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Experiment
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Simulation Coherent Interface

1st surprise: Mg/Ti multilayers are coherent



Tuning thermodynamics elastically 

Electronic and elastic interactions
Constraints in 2D
 Layered Mg-Ti hydrides
Why Mg-Ti ?
Hydrogenography of layered Mg-Ti-H



Mg(20nm)/Ti (10nm) multilayers
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A. Baldi, et al. Phys. Rev. Lett. 102 (2009) 226102.

~Hydrogen concentration
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2nd surprise: Loading from the bottom
2x[Ti(10nm)Mg(20nm)] Pd(20nm)



Elastic constraint in 2D
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V. Palmisano, B. Dam and R. Griessen, 

PRL 102 (2009) 226102
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Effect of Mg thickness
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Test of the elastic model
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Free and 2D-constrained Mg-H
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Influence of caplayer metal
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Elastic boundary conditions

RMg

RMgO

Stress: Mg = MgO

p=0

Displacement
uMg = uMgO



Elastic constraint in 3D
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RMg
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Mg nanocrystal with MgO caplayer
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At 60oC this gives
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Free, 2D and 3D-constrained Mg-H
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