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Superconductivity: 
A Brief Overview
Superconductivity is  c h a ra c t e rize d  a s  t h e  absence 
of electrical resistance . S up e rc o n d uc t ivit y is  a  ra re  
p h e n o m e n o n  t h a t  o n ly o c c u rs  un d e r c o n d it io n s  s uc h  
a s  e xt re m e ly lo w  t e m p e ra t u re s , u s ua lly m a rke d  b y 
t e m p e ra t u re  TC, m a kin g  t h e  b e n e fit s  o f 
s up e rc o n d uc t ivit y d iffic u lt  t o  re a c h .

Th e  m e c h a n is m  o f s up e rc o n d uc t ivit y is  kn o wn  a s  
Cooper Pairing , wh ic h  a llo ws  fo r a  q ua n t um  s t a t e  
wh e re  e n e rg y is  n o t  d is s ip a t e d /s c a t t e re d  t h ro ug h  
t h e  m a t e ria l. 
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BSCCO is a “Van der Waals” material, A material 
that has strong covalent bonds but can be easily 
separated by layer, allowing us to exfoliate 
BSCCO to create thin layers. BSCCO is also of 
interest because of its High T C at around 96K (for 
BSCCO 2212). 

Using mechanical exfoliation, we are able to 
obtain very thin layers of BSCCO 2212 and place it 
on top of other substrates.

BSCCO (Bismuth 
strontium calcium copper 
oxide): A Brief Overview



Working Principle
Can the layered BSCCO act as a 
“e le c t ro n  re s e rvo ir” t o  in d uc e  Co o p e r 
Pa irin g  an d , t h e re fo re , in c re a s e  t h e  TC   

o f o u r s im p le  m e t a l?

Why Stamping?
S t a m p in g  re t a in s  t h e  s t ruc t u re  o f o u r 
BS C C O , wh ile  a ls o  e lim in a t in g  t h e  ris k o f 
“is la n d  g ro wt h ” t h a t  wo u ld  b e  
in t ro d uc e d  if we  we re  t o  u s e  Ep it a xy o r 
S p u t t e rin g  t e c h n iq ue s

Can we induce 
Superconductivity by 
“Stamping” BSCCO 
onto simple metals?
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Chip Design

Due to the size of our BSCCO flakes 
and the measuring chamber size, we 
must create micrometer designs 
using E - beam Lithography. This will 
give our Copper contact to our Au 
and Cr deposit, which current will 
flow through, and also allow us to 
lay the BSCCO layer on top. 

This design and scale allows us to 
reduce the temperature o f o u r 
s a m p le  (d o w n  t o  ~1K) a n d  control 
where current is flowing, voltage, 
and amperage.



Higher T C re q u ire s  le s s  
e n e rg y t o  c o o l d o w n

S u p e rc o n d u c t o rs  a re  u s e d  in  m e d ic a l e q u ip m e n t , 
s u c h  a s  MRI m a c h in e s , a n d  a  h ig h e r TC c o u ld  reduce 
operating costs .

A s im p le  m e t a l w it h  s u p e rc o n d u c t ive  p ro p e rt ie s  
a n d  a  h ig h  TC c o u ld  b e  u s e d  in  la rg e  s c a le  p o w e r 
g rid  s ys t e m s  t o  increase efficiency a n d  re d u c e  
p o w e r lo s s .

Du e  t o  lo w e r o p e ra t in g  c o s t s  a n d  in c re a s e d  
a c c e s s ib ilit y, a  h ig h  TC s u p e rc o n d u c t o r c o u ld  allow 
for further research and applications o f m a t e ria ls  
w it h  s u p e rc o n d u c t ive  p ro p e rt ie s

Applica tions

S u p e rc o n d u c t o rs  h a ve  ze ro
re s is t a n c e  

Po in t s  1 & 2  m a ke  
s u p e rc o n d u c t ive  m a t e ria ls  
c o s t  e ffe c t ive  a n d  m o re  
a c c e s s ib le  

Benefits of a Higher TC
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Data (as of 30/10/2025)

Unfortunately, due to unforeseen 
flooding issues with the Huygens 
Building, our project has been 
delayed and we have no data to 
analyze at this point in time. 



Thank You!
Questions?

Thank you to the EuroScholars Team, Leiden University, KU 
Leuven, and the Aarts Lab at Leiden University
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