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Superfluidity of fermions occurs when they form pairs. In the Er—v; unitary: 2A/kg T, ~ 6.5 '
weak pairing limit, this behavior is well captured by the 2 5 BCS: 2A/k.T. ~ 3.5 (a)
Bardeen-Schrieffer-Cooper  (BCS) theory of  super- 101 : ot
conductivity. In the strong pairing limit, pairs can form at 00%%;
temperatures much higher than that of the superfluidity 0“5 atomic Fermi gas
causing the superfluidity to occur by a process known as 0.8} QEEI i - &y
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occurring in liquid “He. A BCS-BEC crossover has been o° o No :
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the high-T. cuprates has remained an open question. = o4l lf-p’ & BSCCO

' l o 85 BSLCO
MagLab scientists discovered a BCS-BEC crossover in the B Elo// o TBCO
high-T, cuprates by identifying a universal magic gap ratio I:jo o '3' 4 Nd-LSCO
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superconducting transition temperature) at which the paired- o i ] B g
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antinodal spectroscopic gap, thus reinforcing its interpretation coefﬁment for seven different cuprafte superconductors, with the
as the superconducting pairing gap in the cuprates. The peak equwaleqt quantity in a cold atomic gas. Also shoyvn are the
also coincides with a normal state specific heat maximum, changg in entropy 85 and the con;!ensate fraction No. Al
which is indicative of a pseudogap above the superconducting gz:Et:lezs Aa/;e 79 Iottgd5yﬁ(rj§sast;2eag‘$]2) a?goéazﬁg’?zg 'atTZecfgsn;oer;
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transition temperature arising from pairing fluctuations. from BCS to BEC condensation.
Facility used: MaglLab’s Pulsed Field Facility
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