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I. INTRODUCTION: twisted bilayer graphene W%ﬁ
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I. INTRODUCTION: twisted bilayer graphene

CORRELATED INSULATOR BEHAVIOUR SUPERCONDUCTIVITY

a 0.1 T 1 J a -4 -3 - n/(n/4) +2 +3 +4
! I ! i 0'3 k7 &
DI Ho=108H 2
Tk : i ] =
g D2 ! 6=1.10 ! — (’JN
1 1 -
o D3- H @'=1.12° H — I
g D4 ; 6=1.16° l %
g 005 PO=LIE & - 5
© i ! i ] 3
a8 -ng -nJ2 0 ng2f) ng S
5 O
(&) ng
—Ng -1
% =2 ' 0 ' 2 ' 4 b
Carrier density, n (10'2 cm™)
b T T T T T T 1 ld ' | '
2| g8 8 8:3. Insulating _ n-side
& 18 575‘5G E 3 0.05 = = N N
£ [ . o p-side ) % \é
© L « on-side R3 @ g
3 I < 19 2 E
S ns3 I o © o
8 107 F ~i 3 2 2 8
[$) F i i ®© o Q.
= C i 1% S =
2 | 13 8 8
3 " Metallic 18
I : . | ©O 0.3K
104 L L g | | | LN 0 ! | 3
0 0.1 0-2 0.5 1;0 1-5 2.0 2-5 .O _1 .8 _1 -3 1-0 1-5 _1 .8 _1 ‘6 _1 ‘4 _1 ‘2 _1 '8 _1 ‘6 _1 .4 _1 '2 _1 ‘0 _0.8
T (K Carrier density, n (10'2 cm™) Carrier density, n (10'2 cm2) Carrier density, n (102 cm™)

Y. Cao et al., Nature 556, 43 (2018)
Y. Cao et al., Nature 556, 80 (2018)

11/05/2022 miguel.alvarado@uam.es 3



LAY

[. INTRODUCTION: SC features in TBG UNIVERSIDAD. AUTONOME]

DEMADRID

GATED DEFINED lJs UNCONVENTIONAL SC
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II. MODELIZATION:
Continuum and lattice models
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I1. MODELIZATION: Continuum model S V. /-
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EMERGENT SYMMETRIES
* C,T +U,(1) : spinless flat bands
» K, K' have the same helicity
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II. MODELIZATION: lattice 6B1V model
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III. RESULTS:
TBG Josephson Junctions

miguel.alvarado@uam.es



UNIVERSIDAD AUTONOMA
DE MADRID

ITII. RESULTS: ZZ Current at zero phase-bias
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ITII. RESULTS: ZZ Current-phase relation W%[—n
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ITI. RESULTS: AC Current-phase relation W%UT
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IV. CONCLUSIONS AND OUTLOOK
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** We explore the effects of fragile topology and SC in TBG Josephson Junctions

¢ We described different conditions to obtain ¢¢-Josephson Junctions in SC-TBG

¢ We connect this phenomenology to the combined effects of fragile topology + chiral
superconductivity + Fermi surface structure

+* Still working to obtain a simpler analytical picture of the observed effects
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ITII. RESULTS: Superconducting phase distribution
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CHIRAL SC PHASE DISTIRBUTION
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