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> Temperature dynamics

> conclusions

EHT = 5.00 kv Signal A = SE2 Date :18 Dec 2009
WD =10.6 mm Photo No. = 789 Time :18:07:40
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The technique
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W The technique

m > 50 pg

r=m Cm Ry T~ 0.1-100 s
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» Fast probe

Sample mass

T~ 1ms-10 s

» Non-perturbing probe T 1015 g

T J0.1.ns-10 ns

= 303.8 my .

Hellmann 1993
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The technique
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A The technique
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The technique

>~ Is-time-resolved all-optical nanocalorimetry
applicableto low temperatures 2

» What can we learn from the temperature

dynamics involved in the technique
at low temperatures ?
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> Fhe'techhigue

> conclusions

EHT = 5.00 kv Signal A = SE2 Date :18 Dec 2009
WD =10.6 mm Photo No. = 789 Time :18:07:40
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Temperature dynamics

electrons phonons

Equilibrium

cryostate
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Temperature dynamics

electrons phonons

120 fs pulse @800 nm
1 n]/pulse
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Temperature dynamics

electrons phonons

Isothermal nanostructtre

cryostate
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Temperature dynamics

electrons phonons

AMM at low temperatures
E. D. Swartz et al., Appl. Phys. Lett. 51, 2200 (1987)

cryostate
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Temperature dynamics

Rate of energy exchange between
eleCtrons and-phonons-in-the nanodisk
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I(T) = ZWNCfNEF/ dwa” F(w)(hw)’npp(w,T)
Jo

Eliashberg function: Bose-Einstein distribution

coupling between electrons P. B. Allén, Phys. Rev. Lett. 59,4460 (1987)
and phonons Kaganov et al., JETP, 4, 178 (1957)
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h Temperature dynamics
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DET calculations with-PWscf code of Quantum ESPRESSO

(2,/V) T> for T<<By; (2 ,/V)=2x10° W/Km?3
I(T) V= < in agreement with F. Giazotto et al., Rev. Mod. Phys. 78, 217 (2006)

GT for T~300 K ; G=8.43 x 1016 W/Km?3
in agreement with H. E. Elsayed Ali et al., Phys. Rev. Lett. 58, 1212 (1987)
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h Temperature dynamics
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| Temperature dynamics

Max AT/T = 22%

electrons ‘ phonons
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F.-Banfi et al., Phys. Rev. B 81, 155426 (2010)
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Temperature dynamics

MesqgscepiC_transport
measurement

All-optical time-resolved
nanocalorimetry

Decoupling
temperature

100 mK

Time scCale

100 fs-

A new route fordnvestigating.electron phonon decoupling
where.the

is substituted by the

requirement
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» Thetfeehnigue

> Temperature dynamics

EHT = 5.00 kV Signal A = SE2 Date :18 Dec 2009
WD =10.6 mm Photo No. = 789 Time :18:07:40
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Perspectives & Conclusions

>_Is-time=-resolved-all-optical nanocalorimetry
applicable to_low temperatures ?

> What can"we learn'from the'temperature dynamics
involved in the'technique at low temperatures ?
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