lISER scientists discover evidence
for new kind of quantum matter

GAGANDEEP SINGH DHILLON
MOHALI MAY 23

TWO SCIEMTISTS of the Indian Institute of
Srience Education and Research are among
anintermnational team of researchers who
claim to have found, for the firsttime, direct
evidence for anovel quantum matter called
Kitaev matter - a new kind of matterwhich
may lead to realisationofquantum comput-
ing, among other things.

In astudy published in the prestigious
journal ‘Nature Physics' a few days ago, the
scientists have said that Kitaev matler is ex-
pected to show many “exotic physical prop-
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erties, and can possibly host special parti-
cles which can be used for robust quantum
computation”, Until now, quantumcomput-
ers exist only theoretically and Kitaev mat-
ter has either been difficult to prepare arti-
ficially or all its evidence has been indirect.

The two scientists from HSER include
Assistant Professor Dr Yozesh Singh and re-
search scholar Kavita Mehlawal.

“We carried out the research in a com-
pound called sodium iridate using advanced
A-raymeasurementtechniques. Elementary
particlessuch as electrons have, inaddition
tocharge and mass, afundamental property
called spin. Spins are like tiny magnets the
particles carry and may align when a mag-
netic field is applied - leading to magnetism.
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Theyalso ‘talk’ to other spins nearby and af-
fect them, " said Singh.

He added, "In Kitaev matter, an electron
spintalksto another spindepending on the
direction of the other spin. The honeyeomb-
like structure of sodiumindate providesnu-
merous possible ways for Kitaev interac-
tions and such a phenomenon is called
magnetic frustration. We prepared high-
quality sampleson which Kitaev physics
could be studied and developed atechnique
called diffuse magnetic X-Ray scattering’ to
study the interactions between magnetic
moments."

Singh said that they found direct evi-
denceof thisnew kind ofmatterwhich has
wide implications in the field of quantum

physics. “Developing quantum computers
has only been a dream until now and this
developmentisa potential step in the de-
velopment of such computers,” he said.

Dr Tankeshwar Kumar, a physics profes-
sor at PU, said, "Quantum computing is the
future of computing asthe power, speed and
efficiency in quantum computers is ex-
pected to be much higher than the digital
computers.”

Meanwhile, Dr Anand K Bachhawat,
Dean{Research and Development), said,
“Thestudy is another important research at
this institute, and the paper has been re-
viewed by international experts inthis field
before being published online in the reputed
journal.”



