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Microsoft Announce Majorana 2 Quantum Chip
2 MIN   ·   YOUTUBE   ·   HTTPS://WWW.YOUTUBE.COM/WATCH?V=INREQB1J-Z4
https://www.youtube.com/watch?v=inreqB1J-z4

SUMMARY

Microsoft's  Myerana  2  quantum  chip  utilizes  a  unique  topological  cubit  architecture  to  enhance  qubit  stability,
achieving a significant increase in qubit lifetime from 12 milliseconds to over 20 seconds. This advancement is made
possible  by  replacing  the  aluminum  superconductor  with  lead,  which  has  a  higher  energy  gap,  allowing  for  better
protection against environmental disturbances.

• Myerana 2 is based on the concept of topological qubits, which aim to protect qubit information by distributing
it across multiple locations.

• Qubits  are  highly  fragile  and  can  be  disrupted  by  thermal  noise  or  stray  particles,  necessitating  innovative
solutions for stability.

• The  architecture  employs  superconducting  semiconductor  wires  cooled  to  near  absolute  zero,  where  electrons
form Cooper pairs that carry current without resistance.

• The introduction of myurana zero modes helps to enhance qubit resilience against disruptions.
• The  switch  from  aluminum  to  lead  superconductor  significantly  improves  qubit  lifetime  due  to  lead's  higher

energy gap.
• This advancement could potentially lead to a scalable quantum computer by 2029, pending further validation

from the scientific community.
• The lead scientist, Dr. Chase Nayak, is involved in the project, with more detailed explanations forthcoming in

a YouTube video.

This is the Myerana 2, Microsoft's new quantum chip, and it is built on the strangest idea in all of computing,
that the way to stop a cubit from breaking is to hide it in two places at once. The problem with creating a useful
quantum computer is that right now cubits are catastrophically fragile. Thermal noise, a stray photon, or a single
rogue electron can destroy the quantum information that you are trying to compute with. In order to rise above
the  noise,  Microsoft  are  using  a  rare  kind  of  architecture  called  a  topological  cubit.  When  you  call  a
superconducting semiconductor wire down to near absolute zero,  the electrons pair  up into Kooper pairs,  the
bonded  couples  that  carry  current  with  zero  resistance.  Now,  by  applying  a  magnetic  field,  it  creates  a
distribution of the electron potential across that wire. So, they concentrate at the two ends, a phenomena called
a  myurana  zero  mode.  By linking  two of  these  wires  together  into  an  H shape  called  a  tetron,  you produce  a
cubit, where the electron information is spread across multiple locations. And so it becomes much harder for the
universe to break it. Microsoft's Myerunner 1 already showed improved par lifetimes of around 12 milliseconds
from this architecture, which is impressive considering most cubits today last around 100 micros.  But there is
still a failure mode. The Koopa pairs in the cubit can be knocked apart by a stray photon or thermal fluctuation
and can either enter or exit from the system, changing the overall cubit value from a 0 to one or vice versa. The
energy cost of breaking one of these pairs is set by the superconductor's energy gap. In the Myana 2, the main
improvement is switching out the aluminium superconductor from the Myerana 1, which had a gap of around
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300  microeleron  volts  and  replacing  it  with  lead,  which  is  a  gap  of  about  1,300  microeleron  volts.  That
improvement has increased the cubit lifetime from 12 milliseconds to over 20 seconds, more than a 1,000 times
improvement.  The obvious question is  why didn't  they just use lead from the start? And the answer to that is
lead has to be deposited essentially atom by atom on the semiconductor at very low temperatures which it turns
out  is  kind  of  hard  to  do.  Now  if  this  holds  up  and  that  isn't  to  say  there  isn't  skepticism  from  the  physics
community still around these announcements and how exactly these myana modes actually operate. But if this
system proves out Microsoft has now harved their own road map and now are suggesting that we could get to a
scalable quantum computer as early as 2029. I got to speak to the lead scientist behind the project Dr. to chase
and nyak and there is a full explainer dropping on YouTube soon.
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