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l. The project

Deliverables

Mentees will produce two long-form, narrative contributions to the
Qiskit Blog. These should each be 800 words or longer, telling
stories about important work, interesting people, or ongoing
research in the Qiskit community.

They should begin with well-researched briefs, will require
interviews, and will require you work with any of the story's subjects
to gather image, photo, or illustration assets.



Choice of theme

(THE FIRST ONE!)

Recent manuscript by
IBM researchers:

related to my expertise: topology

and physics.

Preparing Majorana zero modes on a noisy quantum processor

Kevin J. Sung,!* Marko J. Rané¢i¢,? Olivia T. Lanes,! and Nicholas T. Bronn®
LIBM CQuantum, IBM T.J. Walson Hesearch Cenler, Yorkitown Heights, NY 10598, U5A

?Tbtﬂiﬂfmt‘giﬁﬁ, Tour Coupole La Défense, 2 Pl Jean Millier, 92078 Paris, France
(Dated: June 2, 2022)

The simulation of systems of interacting fermions is one of the most anticipated applications
of quantum computers. The most interesting simulations will require a fault-tolerant gquantum
computer, and building such a device remains a long-term goal. However, the capabilities of existing
noisy quantum processors have steadily improved, sparking an interest in running simulations that,
while not necessarily classically intractable, may serve as device benchmarks and help elucidate
Lhe challenges Lo achieving praclical applications on near-term devices. Systems ol non-interacling
fermions are ideally suited to serve these purposes. While they display rich physics and generate
highly entangled states when simulated on a quantum processor, their classical tractability enables
experimental results to be verified even at large system sizes that would typically defy classical
simulation. In this work, we use a noisy superconducting quantum processor Lo prepare Majorana
zero modes as eigenstates of the Kitaev chain Hamiltonian, a model of non-interacting fermions.
Our work builds on previous experiments with non-interacting fermionic systems. Previous work
demonstrated error mitigation technigues applicable to the special case of Slater determinants.
Here, we show how Lo extend these Lechniques Lo the case ol general fermionic (zaussian states, and
demonstrate them by preparing Majorana zero modes on systems of up to T qubits.
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What have | learned so far?

e Journalism concepts: how to write, typical structure
e How to conduct interviews

e Best practices in Science Writing




What's next?

2

STEP

Second version

based on the latest'

conversations

3

STEP

Ryan's review

A more in-depth

review of the text
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STEP

Send to
interviewed
authors

Check if any

changes are

needed.
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STEP

Publish on Qiskit
Blog

(Yayl)

STEP

Repeat

We will take similar
steps for another

theme.



Thank you for your attention!




