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Spin and Charge Density Wave coupling in chromium
through the spin-flip transition

Statics and ultrafast dynamics
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Spin- and Charge-Density-Waves (SDW/CDW) in Chromium

CDW and SDW appear at T\=311K
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Fawcett, Rev. Mod. Phys. 60, 209 (1988)
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Spin-Flip transition at low temperature
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A X-ray microdiffraction on SDW and

CDW from previous experiments
(T.<123K)
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SDW through spin-flip transition
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SDW and CDW measurable in diffraction (x-ray and neutron) Qll oot
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Coherent and simultaneous x-ray diffraction on CDW and SDW
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SDW : perfect order with infinite correlation lengths
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CDW : many phase defects with sub-micrometer correlation lengths
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CDW intensity
through SFT
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T = 85K
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Jacques et al. PRB 89, 245127 (2014)

CDW sensitive to magnetic
domain wall reorganization
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CDW dynamics after laser excitation: decoupling from lattice
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CDW dynamics through SF-transition with fs time resolution
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Time delay (ps)

3 successive steps:

1. Ultrafast decay (~100fs)
—> CDW excitation
2. Partial recovery (~1ps)
- CDW reapparition
3. Longer-time decay (>1ps)
—> start of thermal
transfer

Dynamics of step 2

(CDW reapparition)

is different (longer)
near Spin-Flip temperature

In a nutshell ...

Static SDW and CDW have very different correlation length &
© SDW: &gpy =
* CDW : ¢cpw< 1pm

CDW through the spin-flip transition :
* CDW domains are preserved but CDW ‘feels’ the transition :
* correlation length decreases
* Amplitude decreases
* ps CDW partial recovery dynamics is different at spin-flip transition

CDW decoupling from lattice ~2ns after laser excitation, due to strain gradient




