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achieved an attosecond pulse for the first time in China. 
Presently, he works as a chief scientist for the construc-
tion of an ultrafast laser facility at the Institute of Physics, 
CAS.

He said, “Although the research generally started late, 
especially regarding attosecond generation, remarkable 
progress has been made rapidly in recent years, and some 
related research in application experiments has reached 
an international and advanced level. A new attosecond 
laser facility has been established at our institute.” Prof. 
Zhiyi believes new development and scientific innovation 
in the attosecond field may be realized in China in the 
near future.

5  A Build‑up Towards Establishing Malaysia’s 
Quantum Science and Technology Initiative 
by MyQI and Institut Fizik Malaysia (IFM)

Quantum technology makes use of quantum effects 
such as superposition, interference, or entanglement to 
outperform conventional computing and information 
processing carried out using classical bits. Quantum 
technology has received considerable attention from sci-
entists, engineers, and governments all over the world as 
it promises, among other things, more powerful comput-
ing and secure communication. Major industrial sectors 
foresee quantum technologies to provide advantages 
and are exploring its potential applications in areas such 
as chemistry, drug discovery, and energy harvesting, in 
addition to its potential use in the automotive, finance, 
and agricultural realms. Multinational companies that 
have recognized the potential of quantum computing 
have begun integrating quantum technologies into their 
core business activities. Universities have begun offering 
academic programs in quantum engineering. The pro-
found impact of quantum computing has led to numer-
ous countries launching their own initiatives. Malaysia 
embarked on the exploration of quantum information as 
early as 2006 under the 9th Malaysia Plan (2006–2010) 
and the landscape has evolved into the following core 
areas: quantum communication and security, quantum 
information and algorithms, and quantum computing 
technologies.

The groundwork started in quantum communica-
tion and security. MIMOS, a strategic agency under the 
Malaysia Ministry of Science, Technology and Innova-
tion (MOSTI) established a research cluster that focused 
on home-grown quantum communication systems. The 
research covered a wide range of studies, including quan-
tum key distribution protocols and their security analy-
sis, in-lab experiments, as well as on-site systems testing. 
In the past decade, these research works gained global 
recognition. MIMOS had been named among the world’s 
top 10 main players in terms of the number of patent 

applications. Several patent studies had highlighted the 
major contribution of MIMOS in the field, including the 
UK Intellectual Property Office (2014), the Economist 
(2017) magazine, and the European Commission’s Joint 
Research Centre (2019) [14–16]. Through the MIMOS 
initiative, local and global collaborations have been estab-
lished with universities and companies like International 
Islamic University Malaysia; the University of Camerino, 
Italy; Suez Canal University of Egypt; ID Quantique; and 
MagiQ Technologies [17]. Malaysia later established its 
position as a player in the field of quantum cryptography, 
when it participated in producing the definitive refer-
ence for the field in the comprehensive review [18]. These 
topics are also continued today. The foundation of quan-
tum cryptography is founded on the uncertainty rela-
tions for observables. Analogous forms of such relations 
have been identified for unitary processes, and although 
they originated from a need for bidirectional quantum 
cryptography, they connect with various mathematical 
notions regarding specific structures of unitary bases for 
the Hilbert space of operators. On a practical side, to take 
advantage of the growing key rates of quantum crypto-
graphic systems, local quantum information processing 
nodes such as spin qubits are being connected to optical 
qubits for reliable quantum communication. The use of 
optomechanical systems opens new possibilities towards 
realizing such couplings [19].

Other subfields of quantum information are younger in 
Malaysia. In recent years, quantum processing platforms 
have started to be incorporated into artificial intelligence 
technologies. The aim is to use advanced data processing 
methods in conjunction with relatively simple physical 
quantum devices that could be built in the near future, 
to realize efficiently tasks such as entanglement detec-
tion, tomography, state preparation, and computing 
[20]. These methods also promise a metrological advan-
tage that could be used to test the foundations of phys-
ics. Other foundational aspects of gravitation and intense 
lasers are being developed [21] in parallel with theoretical 
and computational methods to study the physics of gen-
eration, propagation, and interactions of novel photon 
sources in photonic structures. All of these quantum pro-
cessors generate quantum entanglement at some point 
in their evolution and their classification belongs to the 
mainstream of quantum information in Malaysia [22]. 
On the algorithmic side, group theoretic methods are 
addressing the challenges of quantum error correction. It 
is also hoped that techniques of theoretical physics, such 
as the supersymmetry of various quantum potentials and 
algebraic representations of quantum Fourier transforms 
[23], will ultimately advance quantum computing. Theo-
retical research related to concrete practical systems can-
not miss the study of open quantum systems. General 
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Dasgupta

Neutrino oscillation, the quantum transmutation of one 
type of neutrino to another, takes on a puzzling new form 
when the density of neutrinos is very large. This new kind 
of neutrino oscillation, called collective neutrino oscilla-
tion, has presented an interesting challenge for theoreti-
cal physicists. Although many aspects remain to be fully 
understood, its anticipated impact on the explosion of 
stars and the creation of elements therein promises a new 
tool for studying supernovae.

Supernovae mark the end of massive stars’ lives, result-
ing in a powerful explosion. When a massive star depletes 
its nuclear fuel, its core collapses due to gravity, creat-
ing extreme pressure and temperature. This leads to the 
rapid production of neutrinos through various reactions, 
mainly electron capture and positron–electron annihila-
tion. These neutrinos play a key role in the explosion by 
escaping the collapsing core, carrying away a substantial 
amount of energy, and causing the star to explode as a 
supernova. Neutrinos are pivotal in this cosmic event.

Neutrinos, elementary particles with three flavors 
(electron, muon, tau), are unique for their electrically 
neutral, tiny-mass, and weakly interacting nature, earn-
ing them the nickname “ghost particles.” They exhibit a 
remarkable ability to oscillate between flavors during 
their journey through space, a concept first theorized 
in the 1960s by Bruno Pontecorvo, Ziro Maki, Masami 
Nakagawa, and Shoichi Sakata. The discovery of neutrino 

oscillations, by experiments like Super-Kamiokande and 
SNO, revolutionized our understanding of neutrinos and 
particle physics.

In supernovae, neutrinos can be initially produced in 
any one of the flavors. As they traverse the star’s outer 
layers, dense matter can influence their flavor transition. 
This process is akin to the Mikheyev–Smirnov–Wolfen-
stein (MSW) effect, proposed in the mid-1980s, that 
explains the observed deficit of solar neutrinos through 
partial conversion of the emitted electron neutrinos 
into other flavors. What is particularly intriguing about 
neutrino oscillations in supernovae is their dependence 
on neutrino density in the medium. Unlike neutrinos 
traveling through empty space or ordinary matter (with-
out a significant contribution from other neutrinos), 
oscillations within a supernova are also affected by neu-
trino-neutrino interactions. This self-interaction occurs 
because neutrinos can scatter off one another through 
neutral current interactions. The forward-scattering 
amplitude, where there is no change in the momentum 
of the neutrino, adds coherently and induces a flavor-
dependent effect proportional to the neutrino density.

Theorized by James Pantaleone in a remarkable paper 
in 1992, this new route for flavor transmutation has been 
a topic of intense study for the past three decades. Three 
remarkable features were discovered in mathematical 
(and computer-based) studies of these collective oscil-
lations: First, collective oscillations can lead to large fla-
vor exchanges, much larger than the small matter-effect 
suppressed mixing due to the mixing matrix alone. This 
feature is called an “instability.” Second, these changes 
take place uniformly among all neutrinos, regardless of 
their energy or emission direction. This “collective” evo-
lution is rather distinctive and differs from the typical 
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achieved an attosecond pulse for the first time in China. 
Presently, he works as a chief scientist for the construc-
tion of an ultrafast laser facility at the Institute of Physics, 
CAS.

He said, “Although the research generally started late, 
especially regarding attosecond generation, remarkable 
progress has been made rapidly in recent years, and some 
related research in application experiments has reached 
an international and advanced level. A new attosecond 
laser facility has been established at our institute.” Prof. 
Zhiyi believes new development and scientific innovation 
in the attosecond field may be realized in China in the 
near future.

5  A Build‑up Towards Establishing Malaysia’s 
Quantum Science and Technology Initiative 
by MyQI and Institut Fizik Malaysia (IFM)

Quantum technology makes use of quantum effects 
such as superposition, interference, or entanglement to 
outperform conventional computing and information 
processing carried out using classical bits. Quantum 
technology has received considerable attention from sci-
entists, engineers, and governments all over the world as 
it promises, among other things, more powerful comput-
ing and secure communication. Major industrial sectors 
foresee quantum technologies to provide advantages 
and are exploring its potential applications in areas such 
as chemistry, drug discovery, and energy harvesting, in 
addition to its potential use in the automotive, finance, 
and agricultural realms. Multinational companies that 
have recognized the potential of quantum computing 
have begun integrating quantum technologies into their 
core business activities. Universities have begun offering 
academic programs in quantum engineering. The pro-
found impact of quantum computing has led to numer-
ous countries launching their own initiatives. Malaysia 
embarked on the exploration of quantum information as 
early as 2006 under the 9th Malaysia Plan (2006–2010) 
and the landscape has evolved into the following core 
areas: quantum communication and security, quantum 
information and algorithms, and quantum computing 
technologies.

The groundwork started in quantum communica-
tion and security. MIMOS, a strategic agency under the 
Malaysia Ministry of Science, Technology and Innova-
tion (MOSTI) established a research cluster that focused 
on home-grown quantum communication systems. The 
research covered a wide range of studies, including quan-
tum key distribution protocols and their security analy-
sis, in-lab experiments, as well as on-site systems testing. 
In the past decade, these research works gained global 
recognition. MIMOS had been named among the world’s 
top 10 main players in terms of the number of patent 

applications. Several patent studies had highlighted the 
major contribution of MIMOS in the field, including the 
UK Intellectual Property Office (2014), the Economist 
(2017) magazine, and the European Commission’s Joint 
Research Centre (2019) [14–16]. Through the MIMOS 
initiative, local and global collaborations have been estab-
lished with universities and companies like International 
Islamic University Malaysia; the University of Camerino, 
Italy; Suez Canal University of Egypt; ID Quantique; and 
MagiQ Technologies [17]. Malaysia later established its 
position as a player in the field of quantum cryptography, 
when it participated in producing the definitive refer-
ence for the field in the comprehensive review [18]. These 
topics are also continued today. The foundation of quan-
tum cryptography is founded on the uncertainty rela-
tions for observables. Analogous forms of such relations 
have been identified for unitary processes, and although 
they originated from a need for bidirectional quantum 
cryptography, they connect with various mathematical 
notions regarding specific structures of unitary bases for 
the Hilbert space of operators. On a practical side, to take 
advantage of the growing key rates of quantum crypto-
graphic systems, local quantum information processing 
nodes such as spin qubits are being connected to optical 
qubits for reliable quantum communication. The use of 
optomechanical systems opens new possibilities towards 
realizing such couplings [19].

Other subfields of quantum information are younger in 
Malaysia. In recent years, quantum processing platforms 
have started to be incorporated into artificial intelligence 
technologies. The aim is to use advanced data processing 
methods in conjunction with relatively simple physical 
quantum devices that could be built in the near future, 
to realize efficiently tasks such as entanglement detec-
tion, tomography, state preparation, and computing 
[20]. These methods also promise a metrological advan-
tage that could be used to test the foundations of phys-
ics. Other foundational aspects of gravitation and intense 
lasers are being developed [21] in parallel with theoretical 
and computational methods to study the physics of gen-
eration, propagation, and interactions of novel photon 
sources in photonic structures. All of these quantum pro-
cessors generate quantum entanglement at some point 
in their evolution and their classification belongs to the 
mainstream of quantum information in Malaysia [22]. 
On the algorithmic side, group theoretic methods are 
addressing the challenges of quantum error correction. It 
is also hoped that techniques of theoretical physics, such 
as the supersymmetry of various quantum potentials and 
algebraic representations of quantum Fourier transforms 
[23], will ultimately advance quantum computing. Theo-
retical research related to concrete practical systems can-
not miss the study of open quantum systems. General 
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results concerning generators of open system dynam-
ics are actively studied with a focus on the so-called 
exceptional points they produce [24]. These features 
are ubiquitous in dissipative systems, such as in driven 
superconducting qubits, and give rise to improved quan-
tum sensors. Understanding and controlling the effects 
of decoherence and dissipation on qubits are essential 
for optimizing their performance and developing robust 
quantum algorithms in the presence of noise. The perfor-
mance of a superconducting-based qubit is influenced by 
the presence of the generalized amplitude noise (GAD) 
channel, which can be considered the qubit counterpart 
of the bosonic thermal channel. The GAD serves as a 
model for lossy processes in low-temperature systems, 
simulating the effects of background noise. The study of 
the GAD paves the way for the design and implementa-
tion of more efficient and reliable quantum information 
processing systems in the era of Noisy Intermediate-Scale 
Quantum (NISQ) devices [25].

The last core area is quantum computing technolo-
gies, which involves building quantum computers, i.e., 
developing the software, middleware, and hardware. The 
software refers to the programs/libraries that compile 
quantum algorithms into sets of instructions for the mid-
dleware. The middleware is responsible for sending and 
receiving signals to the quantum hardware, i.e., control-
ling the qubits in the quantum processor unit. Malaysia 
aspires to build its own quantum computer and at the 
moment contributes to developing superconducting 
quantum computers at the Centre for Quantum Tech-
nologies in Singapore [26] and the Center for Quantum 
Information and Quantum Biology at Osaka University.

At the institutional level, Malaysian universities are 
increasing their efforts to enhance quantum informa-
tion research activities. A noteworthy example of this 
commitment is the establishment of dedicated research 
centers of excellence within the universities this year: the 
IIUM Photonics Quantum Centre (iPQC) and Universiti 
of Malaya Quantum Information Science and Technology 
(UM QIST). iPQC is focused on being a self-sustaining 
high-impact research center with a team of experienced 
researchers in the field of fiber lasers and quantum infor-
mation and cryptography. UM QIST is pushing key 
long-term initiatives in quantum communication using 
telecom-wavelength optical fibers for dual classical-
quantum communication, a quantum machine learning 
for computational chemistry problems, and a single-pho-
ton source using carbon quantum dots. At the individual 
level, researchers are uniting. After the COVID-19 pan-
demic, the first online meeting of the Malaysian quantum 
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achieved an attosecond pulse for the first time in China. 
Presently, he works as a chief scientist for the construc-
tion of an ultrafast laser facility at the Institute of Physics, 
CAS.

He said, “Although the research generally started late, 
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related research in application experiments has reached 
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applications. Several patent studies had highlighted the 
major contribution of MIMOS in the field, including the 
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Research Centre (2019) [14–16]. Through the MIMOS 
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when it participated in producing the definitive refer-
ence for the field in the comprehensive review [18]. These 
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have been identified for unitary processes, and although 
they originated from a need for bidirectional quantum 
cryptography, they connect with various mathematical 
notions regarding specific structures of unitary bases for 
the Hilbert space of operators. On a practical side, to take 
advantage of the growing key rates of quantum crypto-
graphic systems, local quantum information processing 
nodes such as spin qubits are being connected to optical 
qubits for reliable quantum communication. The use of 
optomechanical systems opens new possibilities towards 
realizing such couplings [19].
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Malaysia. In recent years, quantum processing platforms 
have started to be incorporated into artificial intelligence 
technologies. The aim is to use advanced data processing 
methods in conjunction with relatively simple physical 
quantum devices that could be built in the near future, 
to realize efficiently tasks such as entanglement detec-
tion, tomography, state preparation, and computing 
[20]. These methods also promise a metrological advan-
tage that could be used to test the foundations of phys-
ics. Other foundational aspects of gravitation and intense 
lasers are being developed [21] in parallel with theoretical 
and computational methods to study the physics of gen-
eration, propagation, and interactions of novel photon 
sources in photonic structures. All of these quantum pro-
cessors generate quantum entanglement at some point 
in their evolution and their classification belongs to the 
mainstream of quantum information in Malaysia [22]. 
On the algorithmic side, group theoretic methods are 
addressing the challenges of quantum error correction. It 
is also hoped that techniques of theoretical physics, such 
as the supersymmetry of various quantum potentials and 
algebraic representations of quantum Fourier transforms 
[23], will ultimately advance quantum computing. Theo-
retical research related to concrete practical systems can-
not miss the study of open quantum systems. General 
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results concerning generators of open system dynam-
ics are actively studied with a focus on the so-called 
exceptional points they produce [24]. These features 
are ubiquitous in dissipative systems, such as in driven 
superconducting qubits, and give rise to improved quan-
tum sensors. Understanding and controlling the effects 
of decoherence and dissipation on qubits are essential 
for optimizing their performance and developing robust 
quantum algorithms in the presence of noise. The perfor-
mance of a superconducting-based qubit is influenced by 
the presence of the generalized amplitude noise (GAD) 
channel, which can be considered the qubit counterpart 
of the bosonic thermal channel. The GAD serves as a 
model for lossy processes in low-temperature systems, 
simulating the effects of background noise. The study of 
the GAD paves the way for the design and implementa-
tion of more efficient and reliable quantum information 
processing systems in the era of Noisy Intermediate-Scale 
Quantum (NISQ) devices [25].

The last core area is quantum computing technolo-
gies, which involves building quantum computers, i.e., 
developing the software, middleware, and hardware. The 
software refers to the programs/libraries that compile 
quantum algorithms into sets of instructions for the mid-
dleware. The middleware is responsible for sending and 
receiving signals to the quantum hardware, i.e., control-
ling the qubits in the quantum processor unit. Malaysia 
aspires to build its own quantum computer and at the 
moment contributes to developing superconducting 
quantum computers at the Centre for Quantum Tech-
nologies in Singapore [26] and the Center for Quantum 
Information and Quantum Biology at Osaka University.

At the institutional level, Malaysian universities are 
increasing their efforts to enhance quantum informa-
tion research activities. A noteworthy example of this 
commitment is the establishment of dedicated research 
centers of excellence within the universities this year: the 
IIUM Photonics Quantum Centre (iPQC) and Universiti 
of Malaya Quantum Information Science and Technology 
(UM QIST). iPQC is focused on being a self-sustaining 
high-impact research center with a team of experienced 
researchers in the field of fiber lasers and quantum infor-
mation and cryptography. UM QIST is pushing key 
long-term initiatives in quantum communication using 
telecom-wavelength optical fibers for dual classical-
quantum communication, a quantum machine learning 
for computational chemistry problems, and a single-pho-
ton source using carbon quantum dots. At the individual 
level, researchers are uniting. After the COVID-19 pan-
demic, the first online meeting of the Malaysian quantum 
information community was held in August 2022 and 
culminated in the Quantum Information Meetup 2023 at 
Xiamen University Malaysia. Representatives of all major 

institutions working on quantum information in Malaysia 
took part in the gathering, with many specialists meeting 
each other for the first time. It was a short and informal 
event, where everyone had the opportunity to introduce 
their research, intertwined with panels on prospective 
future directions in the context of Malaysia and coor-
dinated efforts for research support. Some of the topics 
reported in this news article were thoroughly discussed.

At present, the quantum information research com-
munity in Malaysia is relatively small. Nevertheless, the 
allure of quantum computing has attracted research-
ers from diverse scientific backgrounds to explore 
the potential of incorporating quantum algorithms or 
quantum communications into their research endeav-
ors. As they come together and capitalize on each oth-
er’s strengths, Malaysia steadily prepares for a quantum 
information era.

Acknowledgements
This article is supported by the Malaysian Quantum Information Initia-
tive (MyQI), Institut Fizik Malaysia and was written by the participants of the 
Quantum Information Meetup 2023: Paterek Tomasz (Xiamen University 
Malaysia), Yung Szen Yap (Universiti Teknologi Malaysia), Iskandar Bahari, Jesni 
Shamsul Shaari & Noorihsan Mohamad (International Islamic University Malay-
sia), Norshamsuri Ali (Universiti Malaysia Perlis), Nurisya Mohd Shah (Universiti 
Putra Malaysia), Raymond Ooi & Sithi V. Muniandy (Universiti Malaya), Siti 
Munirah Mohd (Universiti Sains Islam Malaysia), and Tay Buang Ann (University 
of Nottingham Malaysia). The authors declare that they have no competing 
interests. For more information, please visit www. myqi. my.

Declarations

Competing interests
The authors declare that they have no competing interests.

References
 1. B. Dasgupta, Collective Neutrino Flavor Instability Requires a Crossing. 

Phys. Rev. Lett. 128(8), 8 (2022)

Page 7 of 8AAPPS Bulletin  AAPPS Bulletin           (2023) 33:32  

results concerning generators of open system dynam-
ics are actively studied with a focus on the so-called 
exceptional points they produce [24]. These features 
are ubiquitous in dissipative systems, such as in driven 
superconducting qubits, and give rise to improved quan-
tum sensors. Understanding and controlling the effects 
of decoherence and dissipation on qubits are essential 
for optimizing their performance and developing robust 
quantum algorithms in the presence of noise. The perfor-
mance of a superconducting-based qubit is influenced by 
the presence of the generalized amplitude noise (GAD) 
channel, which can be considered the qubit counterpart 
of the bosonic thermal channel. The GAD serves as a 
model for lossy processes in low-temperature systems, 
simulating the effects of background noise. The study of 
the GAD paves the way for the design and implementa-
tion of more efficient and reliable quantum information 
processing systems in the era of Noisy Intermediate-Scale 
Quantum (NISQ) devices [25].

The last core area is quantum computing technolo-
gies, which involves building quantum computers, i.e., 
developing the software, middleware, and hardware. The 
software refers to the programs/libraries that compile 
quantum algorithms into sets of instructions for the mid-
dleware. The middleware is responsible for sending and 
receiving signals to the quantum hardware, i.e., control-
ling the qubits in the quantum processor unit. Malaysia 
aspires to build its own quantum computer and at the 
moment contributes to developing superconducting 
quantum computers at the Centre for Quantum Tech-
nologies in Singapore [26] and the Center for Quantum 
Information and Quantum Biology at Osaka University.

At the institutional level, Malaysian universities are 
increasing their efforts to enhance quantum informa-
tion research activities. A noteworthy example of this 
commitment is the establishment of dedicated research 
centers of excellence within the universities this year: the 
IIUM Photonics Quantum Centre (iPQC) and Universiti 
of Malaya Quantum Information Science and Technology 
(UM QIST). iPQC is focused on being a self-sustaining 
high-impact research center with a team of experienced 
researchers in the field of fiber lasers and quantum infor-
mation and cryptography. UM QIST is pushing key 
long-term initiatives in quantum communication using 
telecom-wavelength optical fibers for dual classical-
quantum communication, a quantum machine learning 
for computational chemistry problems, and a single-pho-
ton source using carbon quantum dots. At the individual 
level, researchers are uniting. After the COVID-19 pan-
demic, the first online meeting of the Malaysian quantum 
information community was held in August 2022 and 
culminated in the Quantum Information Meetup 2023 at 
Xiamen University Malaysia. Representatives of all major 

institutions working on quantum information in Malaysia 
took part in the gathering, with many specialists meeting 
each other for the first time. It was a short and informal 
event, where everyone had the opportunity to introduce 
their research, intertwined with panels on prospective 
future directions in the context of Malaysia and coor-
dinated efforts for research support. Some of the topics 
reported in this news article were thoroughly discussed.

At present, the quantum information research com-
munity in Malaysia is relatively small. Nevertheless, the 
allure of quantum computing has attracted research-
ers from diverse scientific backgrounds to explore 
the potential of incorporating quantum algorithms or 
quantum communications into their research endeav-
ors. As they come together and capitalize on each oth-
er’s strengths, Malaysia steadily prepares for a quantum 
information era.

Acknowledgements
This article is supported by the Malaysian Quantum Information Initia-
tive (MyQI), Institut Fizik Malaysia and was written by the participants of the 
Quantum Information Meetup 2023: Paterek Tomasz (Xiamen University 
Malaysia), Yung Szen Yap (Universiti Teknologi Malaysia), Iskandar Bahari, Jesni 
Shamsul Shaari & Noorihsan Mohamad (International Islamic University Malay-
sia), Norshamsuri Ali (Universiti Malaysia Perlis), Nurisya Mohd Shah (Universiti 
Putra Malaysia), Raymond Ooi & Sithi V. Muniandy (Universiti Malaya), Siti 
Munirah Mohd (Universiti Sains Islam Malaysia), and Tay Buang Ann (University 
of Nottingham Malaysia). The authors declare that they have no competing 
interests. For more information, please visit www. myqi. my.

Declarations

Competing interests
The authors declare that they have no competing interests.

References
 1. B. Dasgupta, Collective Neutrino Flavor Instability Requires a Crossing. 

Phys. Rev. Lett. 128(8), 8 (2022)

Page 7 of 8AAPPS Bulletin  AAPPS Bulletin           (2023) 33:32  

results concerning generators of open system dynam-
ics are actively studied with a focus on the so-called 
exceptional points they produce [24]. These features 
are ubiquitous in dissipative systems, such as in driven 
superconducting qubits, and give rise to improved quan-
tum sensors. Understanding and controlling the effects 
of decoherence and dissipation on qubits are essential 
for optimizing their performance and developing robust 
quantum algorithms in the presence of noise. The perfor-
mance of a superconducting-based qubit is influenced by 
the presence of the generalized amplitude noise (GAD) 
channel, which can be considered the qubit counterpart 
of the bosonic thermal channel. The GAD serves as a 
model for lossy processes in low-temperature systems, 
simulating the effects of background noise. The study of 
the GAD paves the way for the design and implementa-
tion of more efficient and reliable quantum information 
processing systems in the era of Noisy Intermediate-Scale 
Quantum (NISQ) devices [25].

The last core area is quantum computing technolo-
gies, which involves building quantum computers, i.e., 
developing the software, middleware, and hardware. The 
software refers to the programs/libraries that compile 
quantum algorithms into sets of instructions for the mid-
dleware. The middleware is responsible for sending and 
receiving signals to the quantum hardware, i.e., control-
ling the qubits in the quantum processor unit. Malaysia 
aspires to build its own quantum computer and at the 
moment contributes to developing superconducting 
quantum computers at the Centre for Quantum Tech-
nologies in Singapore [26] and the Center for Quantum 
Information and Quantum Biology at Osaka University.

At the institutional level, Malaysian universities are 
increasing their efforts to enhance quantum informa-
tion research activities. A noteworthy example of this 
commitment is the establishment of dedicated research 
centers of excellence within the universities this year: the 
IIUM Photonics Quantum Centre (iPQC) and Universiti 
of Malaya Quantum Information Science and Technology 
(UM QIST). iPQC is focused on being a self-sustaining 
high-impact research center with a team of experienced 
researchers in the field of fiber lasers and quantum infor-
mation and cryptography. UM QIST is pushing key 
long-term initiatives in quantum communication using 
telecom-wavelength optical fibers for dual classical-
quantum communication, a quantum machine learning 
for computational chemistry problems, and a single-pho-
ton source using carbon quantum dots. At the individual 
level, researchers are uniting. After the COVID-19 pan-
demic, the first online meeting of the Malaysian quantum 
information community was held in August 2022 and 
culminated in the Quantum Information Meetup 2023 at 
Xiamen University Malaysia. Representatives of all major 

institutions working on quantum information in Malaysia 
took part in the gathering, with many specialists meeting 
each other for the first time. It was a short and informal 
event, where everyone had the opportunity to introduce 
their research, intertwined with panels on prospective 
future directions in the context of Malaysia and coor-
dinated efforts for research support. Some of the topics 
reported in this news article were thoroughly discussed.

At present, the quantum information research com-
munity in Malaysia is relatively small. Nevertheless, the 
allure of quantum computing has attracted research-
ers from diverse scientific backgrounds to explore 
the potential of incorporating quantum algorithms or 
quantum communications into their research endeav-
ors. As they come together and capitalize on each oth-
er’s strengths, Malaysia steadily prepares for a quantum 
information era.

Acknowledgements
This article is supported by the Malaysian Quantum Information Initia-
tive (MyQI), Institut Fizik Malaysia and was written by the participants of the 
Quantum Information Meetup 2023: Paterek Tomasz (Xiamen University 
Malaysia), Yung Szen Yap (Universiti Teknologi Malaysia), Iskandar Bahari, Jesni 
Shamsul Shaari & Noorihsan Mohamad (International Islamic University Malay-
sia), Norshamsuri Ali (Universiti Malaysia Perlis), Nurisya Mohd Shah (Universiti 
Putra Malaysia), Raymond Ooi & Sithi V. Muniandy (Universiti Malaya), Siti 
Munirah Mohd (Universiti Sains Islam Malaysia), and Tay Buang Ann (University 
of Nottingham Malaysia). The authors declare that they have no competing 
interests. For more information, please visit www. myqi. my.

Declarations

Competing interests
The authors declare that they have no competing interests.

References
 1. B. Dasgupta, Collective Neutrino Flavor Instability Requires a Crossing. 

Phys. Rev. Lett. 128(8), 8 (2022)



89

Page 8 of 8AAPPS Bulletin  AAPPS Bulletin           (2023) 33:32 

 2. S. Bhattacharyya, B. Dasgupta, Fast Flavor Depolarization of Supernova 
Neutrinos. Phys. Rev. Lett. 126(6), 061302 (2021)

 3. S. Bhattacharyya, B. Dasgupta, Late-time behavior of fast neutrino oscilla-
tions. Phys. Rev. D. 102(6), 063018 (2020)

 4. S. Bhattacharyya, B. Dasgupta, Elaborating the ultimate fate of fast collec-
tive neutrino flavor oscillations. Phys. Rev. D. 106(10), 103039 (2022)

 5. B.C. Joshi et al., J. Astrophy. Astron. 39, 51 (2018)
 6. B.C. Joshi et al., J. Astrophy. Astron. 43, 98 (2022)
 7. Y. Gupta et al., Curr. Sci. 113, 707 (2017)
 8. P. Tarafdar et al., PASA 39, 53 (2022)
 9. Antoniadis et al., Astron. & Astroph. 678, A50 (2023)
 10. J. Antoniadis et al., Astron. & Astroph. 678, A49 (2023)
 11. Agazie et al., ApJL 951, L8 (2023)
 12. Reardon et al., ApJL 951, L6 (2023)
 13. Xu. Heng et al., Res. Astron. Astrophys. 23, 075024 (2023)
 14. UK Intellectual Property Office, Eight Great Technologies - Quantum 

Technologies: A Patent Overview (Intellectual Property Office 2014) pp. 33.
 15. The Economist. Here, there and everywhere - Quantum Devices. (The 

Economist Newspaper Limited 2023) https:// www. econo mist. com/ techn 
ology- quart erly/ 2017- 03- 11. Accessed 19 Sept 2023.

 16. M. Travagnin, Patent analysis of selected quantum technologies (Publica-
tions Office of the European Union, 2019) pp. 8–11.

 17. I. Bahari, T.P. Spiller, S. Dooley, A. Hayes, F. McCrossan, Int. J. Quantum Inf. 
16(02), 1850017 (2018)

 18. S. Pirandola, U.L. Andersen, L. Banchi, M. Berta, D. Bunandar, R. Colbeck, D. 
Englund, T. Gehring, C. Lupo, C. Ottaviani, J.L. Pereira, M. Razavi, J. Shamsul 
Shaari, M. Tomamichel, V.C. .Usenko, G. Vallone, P. Villoresi, P. Wallden, Adv 
Opt Photon 12(4), 1012–1236 (2020)

 19. F.N. Yusoff, M.A. Zulkifli, N. Ali, S.K. Singh, N. Abdullah, N.A.M. Ahmad 
Hambali, C.O. Edet, Photonics 10(3), 279 (2023)

 20. S. Ghosh, A. Opala, M. Matuszewski, T. Paterek, T.C.H. Liew, npj Quant. Inf. 
5, 35 (2019)

 21. E.B. Ng, C.H.R. Ooi, Chin. Phys. B 31(5), 053701 (2022)
 22. S.M. Mohd, B. Idrus, H. Zainuddin, M. Mukhtar, Int. J. Adv. Comput. Sci. 

Appl. 10(7), 374–379 (2019)
 23. K.Y. Chew, N.M. Shah, K.T. Chan, Malaysian. J. Math. Sci. 16(3), 531–554 

(2022)
 24. B.A. Tay, Physica A 620, 128736 (2023)
 25. S.V. Muniandy, N.I. Ishak, W.Y. Chong, Phys. Rev. E 106, 024113 (2022)
 26. K.H. Park, Y.S. Yap, Y.P. Tan, C. Hufnagel, L.H. Nguyen, K.H. Lau, P. Bore, S. 

Efthymiou, S. Carrazza, R.P. Budoyo, R. Dumke, Rev. Sci. Instrum. 93(10), 
104704 (2022)

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8AAPPS Bulletin  AAPPS Bulletin           (2023) 33:32 

 2. S. Bhattacharyya, B. Dasgupta, Fast Flavor Depolarization of Supernova 
Neutrinos. Phys. Rev. Lett. 126(6), 061302 (2021)

 3. S. Bhattacharyya, B. Dasgupta, Late-time behavior of fast neutrino oscilla-
tions. Phys. Rev. D. 102(6), 063018 (2020)

 4. S. Bhattacharyya, B. Dasgupta, Elaborating the ultimate fate of fast collec-
tive neutrino flavor oscillations. Phys. Rev. D. 106(10), 103039 (2022)

 5. B.C. Joshi et al., J. Astrophy. Astron. 39, 51 (2018)
 6. B.C. Joshi et al., J. Astrophy. Astron. 43, 98 (2022)
 7. Y. Gupta et al., Curr. Sci. 113, 707 (2017)
 8. P. Tarafdar et al., PASA 39, 53 (2022)
 9. Antoniadis et al., Astron. & Astroph. 678, A50 (2023)
 10. J. Antoniadis et al., Astron. & Astroph. 678, A49 (2023)
 11. Agazie et al., ApJL 951, L8 (2023)
 12. Reardon et al., ApJL 951, L6 (2023)
 13. Xu. Heng et al., Res. Astron. Astrophys. 23, 075024 (2023)
 14. UK Intellectual Property Office, Eight Great Technologies - Quantum 

Technologies: A Patent Overview (Intellectual Property Office 2014) pp. 33.
 15. The Economist. Here, there and everywhere - Quantum Devices. (The 

Economist Newspaper Limited 2023) https:// www. econo mist. com/ techn 
ology- quart erly/ 2017- 03- 11. Accessed 19 Sept 2023.

 16. M. Travagnin, Patent analysis of selected quantum technologies (Publica-
tions Office of the European Union, 2019) pp. 8–11.

 17. I. Bahari, T.P. Spiller, S. Dooley, A. Hayes, F. McCrossan, Int. J. Quantum Inf. 
16(02), 1850017 (2018)

 18. S. Pirandola, U.L. Andersen, L. Banchi, M. Berta, D. Bunandar, R. Colbeck, D. 
Englund, T. Gehring, C. Lupo, C. Ottaviani, J.L. Pereira, M. Razavi, J. Shamsul 
Shaari, M. Tomamichel, V.C. .Usenko, G. Vallone, P. Villoresi, P. Wallden, Adv 
Opt Photon 12(4), 1012–1236 (2020)

 19. F.N. Yusoff, M.A. Zulkifli, N. Ali, S.K. Singh, N. Abdullah, N.A.M. Ahmad 
Hambali, C.O. Edet, Photonics 10(3), 279 (2023)

 20. S. Ghosh, A. Opala, M. Matuszewski, T. Paterek, T.C.H. Liew, npj Quant. Inf. 
5, 35 (2019)

 21. E.B. Ng, C.H.R. Ooi, Chin. Phys. B 31(5), 053701 (2022)
 22. S.M. Mohd, B. Idrus, H. Zainuddin, M. Mukhtar, Int. J. Adv. Comput. Sci. 

Appl. 10(7), 374–379 (2019)
 23. K.Y. Chew, N.M. Shah, K.T. Chan, Malaysian. J. Math. Sci. 16(3), 531–554 

(2022)
 24. B.A. Tay, Physica A 620, 128736 (2023)
 25. S.V. Muniandy, N.I. Ishak, W.Y. Chong, Phys. Rev. E 106, 024113 (2022)
 26. K.H. Park, Y.S. Yap, Y.P. Tan, C. Hufnagel, L.H. Nguyen, K.H. Lau, P. Bore, S. 

Efthymiou, S. Carrazza, R.P. Budoyo, R. Dumke, Rev. Sci. Instrum. 93(10), 
104704 (2022)

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 8AAPPS Bulletin  AAPPS Bulletin           (2023) 33:32  

results concerning generators of open system dynam-
ics are actively studied with a focus on the so-called 
exceptional points they produce [24]. These features 
are ubiquitous in dissipative systems, such as in driven 
superconducting qubits, and give rise to improved quan-
tum sensors. Understanding and controlling the effects 
of decoherence and dissipation on qubits are essential 
for optimizing their performance and developing robust 
quantum algorithms in the presence of noise. The perfor-
mance of a superconducting-based qubit is influenced by 
the presence of the generalized amplitude noise (GAD) 
channel, which can be considered the qubit counterpart 
of the bosonic thermal channel. The GAD serves as a 
model for lossy processes in low-temperature systems, 
simulating the effects of background noise. The study of 
the GAD paves the way for the design and implementa-
tion of more efficient and reliable quantum information 
processing systems in the era of Noisy Intermediate-Scale 
Quantum (NISQ) devices [25].

The last core area is quantum computing technolo-
gies, which involves building quantum computers, i.e., 
developing the software, middleware, and hardware. The 
software refers to the programs/libraries that compile 
quantum algorithms into sets of instructions for the mid-
dleware. The middleware is responsible for sending and 
receiving signals to the quantum hardware, i.e., control-
ling the qubits in the quantum processor unit. Malaysia 
aspires to build its own quantum computer and at the 
moment contributes to developing superconducting 
quantum computers at the Centre for Quantum Tech-
nologies in Singapore [26] and the Center for Quantum 
Information and Quantum Biology at Osaka University.

At the institutional level, Malaysian universities are 
increasing their efforts to enhance quantum informa-
tion research activities. A noteworthy example of this 
commitment is the establishment of dedicated research 
centers of excellence within the universities this year: the 
IIUM Photonics Quantum Centre (iPQC) and Universiti 
of Malaya Quantum Information Science and Technology 
(UM QIST). iPQC is focused on being a self-sustaining 
high-impact research center with a team of experienced 
researchers in the field of fiber lasers and quantum infor-
mation and cryptography. UM QIST is pushing key 
long-term initiatives in quantum communication using 
telecom-wavelength optical fibers for dual classical-
quantum communication, a quantum machine learning 
for computational chemistry problems, and a single-pho-
ton source using carbon quantum dots. At the individual 
level, researchers are uniting. After the COVID-19 pan-
demic, the first online meeting of the Malaysian quantum 
information community was held in August 2022 and 
culminated in the Quantum Information Meetup 2023 at 
Xiamen University Malaysia. Representatives of all major 

institutions working on quantum information in Malaysia 
took part in the gathering, with many specialists meeting 
each other for the first time. It was a short and informal 
event, where everyone had the opportunity to introduce 
their research, intertwined with panels on prospective 
future directions in the context of Malaysia and coor-
dinated efforts for research support. Some of the topics 
reported in this news article were thoroughly discussed.

At present, the quantum information research com-
munity in Malaysia is relatively small. Nevertheless, the 
allure of quantum computing has attracted research-
ers from diverse scientific backgrounds to explore 
the potential of incorporating quantum algorithms or 
quantum communications into their research endeav-
ors. As they come together and capitalize on each oth-
er’s strengths, Malaysia steadily prepares for a quantum 
information era.
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