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Latest Update World 01-03 The team, led by Mikhail Lukin, the Joshua and Beth Friedman
University Professor in physics and co-director of the Harvard
Department Update 03-05 Quantum Initiative, has created the first programmable, logical
guantum processor, capable of encoding up to 48 logical qubits,
College Update 05-13 and executing hundreds of logical gate operations, a vast
improvement over prior efforts.




Published in Nature, the work was performed in
collaboration with Markus Greiner, the George
Vasmer Leverett Professor of Physics,
colleagues from MIT; and QuEra Computing, a
Boston company founded on technology from
Harvard labs.

The system is the first demonstration of large-
scale algorithm execution on an error-corrected
guantum computer, heralding the advent of early
fault-tolerant, or reliably uninterrupted, quantum
computation.

Lukin described the achievement as a possible
inflection point akin to the early days in the field
of artificial intelligence: the ideas of quantum
error correction and fault tolerance, long
theorized, are starting to bear fruit.

"I think this is one of the moments in which it is
clear that something very special is coming,"
Lukin said. "Although there are still challenges
ahead, we expect that this new advance will
greatly accelerate the progress toward large-
scale, useful quantum computers.”

Denise Caldwell of the National Science
Foundation agrees.

"This breakthrough is a tour de force of quantum
engineering and design,” said Caldwell, acting
assistant director of the Mathematical and
Physical Sciences Directorate, which supported
the research through NSF's Physics Frontiers
Centers and Quantum Leap Challenge Institutes
programs. "The team has not only accelerated the
development of quantum information processing
by using neutral atoms, but opened a new door to
explorations of large-scale logical qubit devices,
which could enable transformative benefits for
science and society as awhole."

In quantum computing, a quantum bit or "qubit"
isone unit of information, just like a binary bit in
classical computing. For more than two decades,
physicists and engineers have shown the world
that quantum computing is, in principle, possible
by manipulating gquantum particles—be they

atoms, ions, or photons—to create physical
qubits.

But successfully exploiting the weirdness of
quantum mechanics for computation is more
complicated than simply amassing a large-
enough number of qubits, which are inherently
unstable and prone to collapse out of their
quantum states.

The real coins of the realm are so-called logical
qubits: bundles of redundant, error-corrected
physical qubits, which can store information for
use in a quantum algorithm. Creating logical
qubits as controllable units—like classical bits—
has been a fundamental obstacle for the field,
and it's generally accepted that until quantum
computers can run reliably on logical qubits, the
technology can't really take off.

To dae, the best computing systems have
demonstrated one or two logical qubits, and one
quantum gate operation—akin to just one unit of
code—between them.

The Harvard team's breakthrough builds on
several years of work on a quantum computing
architecture known as a neutra atom array,
pioneered in Lukin's lab. It is now being
commercialized by QuEra, which recently
entered into a licensing agreement with
Harvard's Office of Technology Development
for a patent portfolio based on innovations
developed by Lukin's group.

The key component of the system is a block of
ultra-cold, suspended rubidium atoms, in which
the atoms—the system's physical qubits—can
move about and be connected into pairs—or
"entangled"—mid-computation.

Entangled pairs of atoms form gates, which are
units of computing power. Previously, the team
had demonstrated low error rates in their
entangling operations, proving the reliability of
their neutral atom array system.
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With their logical quantum processor, the
researchers  now  demonstrate  paralel,
multiplexed control of an entire patch of logical
qubits, using lasers. This result is more efficient
and scalable than having to control individual
physical qubits.

"We are trying to mark a transition in the field,
toward starting to test agorithms with error-
corrected qubits instead of physical ones, and
enabling a path toward larger devices,"” said
paper first author Dolev Bluvstein, a Griffin
School of Arts and Sciences Ph.D. student in
Lukin's lab.

The team will continue to work toward
demonstrating more types of operations on their
48 logical qubits and to configure their system to
run continuously, as opposed to manual cycling
as it does now.

DEPARTMENT UPDATE

ZeroHour Activity
14" December, 2023

(Volleyball)

Venue: SRMSCET, Main Ground

On 14" December-2023, the MCA department
organized a volleyball competition in the club
activity hour. In which Mr. Vijay Kumar Dubey,
Dr. Jyotirmay Patel and Mr. Ankur Gupta was
present to motivate students.

This game was held between two teams:

Team 1- MCA 1% year

Team-2: MCA 2" year

All the players were holding a good time and
giving their best performance but Team-2 got the
first postion.
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Students Achievement
27"" December, 2023
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Venue: SRMSCET, Bareilly

On 27" December-2023, a recent internal
Hackathon for SIH (Smart India Hackathon)
2023 was held by Shri Ram Murti Smarak
College of Engineering & Technology (SRMS
CET), Bareilly. This was a college-level short
listing and nomination procedure for
participation in the national SIH. By
cultivating a culture of product innovation
and a problem-solving mindset, the goal
was to empower and increase chances for
students, academicians, and visionaries to
deliver innovative solutions to pressing
problems we encounter in our everyday
lives.

In this competitive event all the teams from
MCA department were selected for the 2
round in which one team (Raj Kushwaha,
Anushka Saxena, Kavya Agarwal and Deepak

Singh) got the second position in problem
statement “Management of acute and

chronic diseases” organized by Institution’s
innovation council & Techedge «cell at
SRMSCET, Bareilly (U.P.)
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Alumni Reconnectsin a Nostalgic
Reunion at Zest 2023
1% December - 2023
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speaker was Agile Software Development and on
Tuesday, 5th Dec 2023, 03.00 P.M — 04:10 P.M
the subject area which is covered by the speaker
was Usage of Agile and scrum in I T Industry.

Online Guest Lectureon Agile
Technology
4" & 5" December - 2023

Venue: SRMSCET, New Seminar Hall
SRMSCET, TDP Cel organized two day
technical Session for B.Tech (CY/IT) Il Year
and MCA |1 Year Students under TCS Academic
Interface Programme by the eminent speaker Ms.
Ankita Goel.

On Monday, 4th Dec 2023, 03.00 P.M — 04:10
P.M the subject area which is covered by the
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