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Courtesy N.Doiron-Leyraud, Univ. of Sherbrooke G.Grissonnanche et al. Nature Com. 2014
underdoped - YBaCuO Strong reduction of He,(0) ~ 25T
ORTHO-II (pzoou) possibility to study the entire
H-T phase diagram

CO-=charge order
SO=spin order
PG=pseudo-gap
SC=superconductor

(down to the lowest temperatures)



Heat conduction

G.Grissonnanche et al. Nature Com. 2014
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Well defined specific heat anomaly around T. - 62K

* High quality single crystals

* Not mean field
* Strong thermal fluctuations
e Critical width - §-toK

* Strong curvature
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® Strong reduction (for small fields)

Tcp = maximum of C, anomaly
(or inflexion point)

=Tc2?

NOT a genuine phase transition (melting)



Low T — field sweeps
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Clear saturation — normal state

Linear field dependence (possible vH at low T)
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HCp ?é Hmelting*

* from magnetic (Hall probe) measurements = irreversibility line




CuxIiSe,

- 04K =Tc/10
- 06K=Tc/7
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liquid

H(tesla)

courtesy F.Levy-Bertrand H -
Cp jump / saturation @ He, P a melting

(no fluctuations)

* from magnetic (Hall probe) measurements = irreversibility line




o Hmelting(o) = HCp(O) = Hk(O)
Normal state o ch(o)

BUT
diffterent T dependence

Reversible
Pinned liquid phase
vortex solid H

Superconducting — normal

10 20 30 40 e
or Charge order transition ?

T (K)
® Double RuO chip* = thermo + heater (new) link with C;; ?

® Thermocouples + LED heating

* much better resolution below 10K



2 transitions ? or even 3 ?

i or 1 large crossover ?
Lol (with different criteria)

Sample# 1

decreasing with T ?
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2 transitions ? or even 3 ?

or 1 large crossover ?

(with different criteria)
11
|Leboeuf et al.|

decreasing with T ?

Sample# 1
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H [tesla]




2 transitions ? or even 3 ?

or 1 large crossover ?
(with different criteria)

N decreasing with T ?

H [tesla]




2 transitions ?

H [tesla]

or even 3 ?

Sample# 1

or 1 large crossover ?
(with different criteria)

decreasing with T ?

quantum oscillations
clearly visible

for H > He,(0) - 25T
with m* =1.6



Sommerfeld coefficient ?

AOP/ I Ao
g5
residual value 2.0:30:5
TOTAL =YN
mJ/molK?2 o) T




YN = 2.9 (mJ/molK?) x > (n;m;/m.)

Sommerfeld coeflicient ? . for 2 CuO; planes)
AC,/T 441 Girg o T R
e 2.6 + 0.3 W0 PR
TﬁJT/ﬁIQN e 7.5+ 0.9 e
Goodagreement [ Lt Bo

but origin of VR ?

and AC,, /T close to the
value expected for the
electron pocket ?




