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T he real iz at ion of  a  quantum computer  is  one of  the greates t 

chal lenges  in  so l id -s t ate  physic s .  H owever,  conventional  schemes 

suf fer  f rom the susceptib i l i t y  of  quantum bit s  to  quantum 

de coherence,  result ing in  unwante d error s .  T he emerging f ie ld  of 

top olo gical  quantum computing of fer s  an e xcit ing new approach 

where top olo gical ly  prote c te d s t ates  can avoid pro cesses  leading 

to  quantum de coherence.  H ere,  Majorana b ound s t ates  -  the 

so l id -s t ate  analo gue to  Majorana fermions which are  par t ic les 

b eing their  own antipar t ic les  -  are  promising candidates .  I  wi l l 

d iscuss  novel  p lat forms to  real ize,  tune and manipulate  Majorana 

s t ates  base d on b ot tom - up f abr icat ion of  atomical ly  wel l - def ine d 

magnet-sup erconduc tor  hy br id  s ys tems .  I  wi l l  conclude with 

f uture  p er sp e c t ives  of  this  interdiscip l inar y  f ie ld  of  research.
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