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  At the core of Salam’s vision was the simple but powerful belief 
that science knows no borders, and its impact is strongest when 
bringing people together across nations, cultures and disciplines. 

PhD Students Nicky Ross, Stefan Kremminger,  
Anubha Bal, Jaeha Park and Theo Keseman  

celebrating Salam’s centennial on 29 January 2026. 

Imperial News article on 29 January 2026  
“Celebrating a century of Professor Abdus Salam” by Eleanor Barrand. 
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The Salam Centre has been busy over the past few months.  
Here are a few highlights from across our community: 

• Celebrating a century of Professor Abdus Salam. 
 

• Appointments & Recognition:  
o The Salam Centre has been formally recognised by 

Imperial, with a three-year commitment to support 
the Salam New Horizons initiatives through an 
Academic Strategy Gateway. 
 

o Welcome to Andrea Mitridate who joined as a new  
Royal Society URF Fellow, working on Pulsar Timing  
Arrays and Stochastic Gravitational Waves. 
 

o Huge congratulations to Arkady Tseytlin, newly 
elected Fellow of the Royal Society for his pioneering 
work in string theory.  
 

o Four of our postdocs secured permanent positions  
in the past year. Congratulations to: 
• Prof. Carrillo González (Southampton),  
• Prof. Céspedes Castillo (Chile), 
• Prof. Jiang (SIMIS & Fudan),  
• Prof. Zhong (Beijing Chinese Academy of Sciences). 

 
o Claudia de Rham appointed an inaugural Fellow of the  

new National Academy for Mathematical Sciences. 
 

o Antony Valentini published his new book Beyond the 
Quantum, also featured in New Scientist.  
 

o Congratulations to Zihan Wang for winning third prize at 
the Postgraduate Poster presenting her remarkable new 
results on the S-matrix for spinning strings.   

Topic 1: Salam Centre News 

https://www.imperial.ac.uk/news/articles/natural-sciences/physics/2026/celebrating-a-century-of-professor-abdus-salam-/
https://www.imperial.ac.uk/news/264156/imperial-researchers-elected-fellows-royal-society/
https://www.imperial.ac.uk/news/articles/natural-sciences/2026/imperial-academics-announced-as-national-academy-for-mathematical-sciences-fellows-/
https://www.imperial.ac.uk/news/articles/natural-sciences/2026/imperial-academics-announced-as-national-academy-for-mathematical-sciences-fellows-/
https://www.newscientist.com/article/mg26935800-600-a-remarkable-book-on-quantum-mechanics-reveals-a-really-big-idea/
https://www.imperial.ac.uk/physics/students/current-students/postgraduate-research/prizes-and-awards/
https://arxiv.org/abs/2505.20262


3 
 

 

 
 
 

By Sadra Jazayeri 

At the Particle Cosmology seminar on January 30th, our own Mariana Carrillo 
González, an Imperial Research Fellow based at the Abdus Salam Centre, spoke 
about Causality bounds in cosmology. The talk was focused on Effective Field 
Theories (EFTs), so let’s start with a lightning introduction to these incredibly 
useful tools in theoretical physics.    

It is hard to imagine a phenomenon whose physical description does not involve 
effective field theories in one way or another. A familiar example is hydrodynamics: 
its equations, for instance, tell us how the fluid elements in the ocean — each 
containing gazillions of water 
molecules — move under the 
influence of pressure, viscosity, 
and gravity. In a couple of 
buzzwords, by integrating out 
the short-wavelength, jittery 
motion of molecules, one 
obtains a beautiful hydrody-
namical description of ocean 
waves, applicable only to much 
longer wavelengths.   

Things are even more at stake in particle physics and general relativity, where the 
EFT framework is to physicists what English is to the British, i.e. the language 
required for systematically describing particle scatterings and gravitational 
phenomena at low energies/long distances.        

Mariana reminded us that every EFT encodes an infinite set of unknown 
parameters, often referred to as Wilson coefficients [1]. Having to include such a 
set of free parameters in the EFT is the price we pay for our ignorance of the 
system's microscopic details. In the case of hydrodynamics, these coefficients 
are in one-to-one correspondence with macroscopic quantities characterising the 
fluid — things such as speed of sound, bulk and shear viscosities, and in fact an 
infinite set of similar quantities that will appear only if we aim for even higher 
precision in our hydrodynamical description.  

  

Topic 2: Causality News 
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At first glance, Wilson coefficients are characteristics of the system, which, from 
the low-energy perspective, can only be determined through experiment. Think, 
for example, of filling a pipe with chocolate cream to measure viscosity from the 
drainage time. However, Mariana reminded us that theorists could say a lot about 
Wilson coefficients without ever doing an actual experiment!    

Indeed, recent progress in the S-matrix bootstrap program has yielded stringent 
inequalities, known as positivity bounds on Wilson coefficients, derived solely on 
self-consistency grounds. EFTs that violate such bounds cannot arise as the low 
energy limit of a “healthy” complete theory which would have worked across all 
energy scales — such EFTs cannot ever be UV completed. When a theory should 
be considered “unhealthy” was the next topic Mariana went on to explain. In 
particular, she pointed to causality as a powerful diagnosis: fluctuations in 
physical systems better not travel faster than the speed of light!  This seemingly 
mundane fact about the propagation speeds turns out to give surprisingly 
powerful constraints on the space of consistent effective field theories.     

Mariana gave several examples of how 
she had successfully derived positivity 
bounds using causality as the guiding 
principle, leading to interesting 
constraints on EFTs both in flat space 
and cosmological spacetimes. In 
particular, she considered EFTs suitable 
to describe physics at a fraction of a 
second after the big bang — during an 
accelerated phase of expansion in the 
early universe known as inflation. She 
demonstrated how demanding the 
causal propagation of sound waves in 

such EFTs puts strict constraints on scenarios of primordial black hole production 
during inflation.   

Mariana’s talk was a perfect illustration of how pure theoretical considerations — 
here, the implications of physical principles such as unitarity, locality, and 
causality — can provide much information about various physical systems, in a 
manner that is complementary to experimental and observational data and other 
applications. Stay tuned for what comes next in this ambitious enterprise, 
especially regarding constraints on EFTs used to describe cosmology and gravity!  
  

[1] After Kenneth G. Wilson, an American Nobel laureate (awarded in 1982).   
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By Johanna Borissova 

 
 
Below is a selection of recent research contributions from members of the 
Salam Centre, highlighting advances across quantum gravity, cosmology, 
and mathematical physics. 
 
 
 
Spherically symmetric solutions in quasi-local Einstein-Weyl gravity 
Johanna Borissova, Breno L. Giacchini, Aaron Held    
E-print: arXiv:2512.14148  
 
Effective actions arising from quantum gravity in general contain higher-derivative 
and non-local contributions beyond the Einstein-Hilbert term which are expected 
to regularise the singularities of general relativity. A prototype example of a local 
higher-derivative theory is quadratic gravity, introduced by Stelle in 1977. Static 
spherically symmetric solutions to quadratic have been classified in form of 
Frobenius series, and, despite the existence of a regular solution family at the 
radial core, the theory still admits singular solution families. This work considers 
a quasi-local extension of a quadratic-curvature theory, arising notably as an 
effective field theory from spin-foam quantum gravity, and shows that, compared 
to its local counterpart, the quasi-local theory only admits regular solutions at the 
radial core. This result provides an explicit insight into the role of non-localities, in 
what concerns the regularization of classical singularities. Moreover, this work 
derives asymptotic corrections to the Schwarzschild geometry at large distances, 
whose order is found to coincide with the order generated by the leading local 
contributions in a derivative expansion of the effective action. 
 
 
 
 
 
 
 

Topic 3: Research Papers 

https://arxiv.org/abs/2512.14148v1
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Scalar field effective potentials in de Sitter spacetime 
Lucas Vicente García-Consuegra, Arttu Rajantie     
E-print: arXiv:2511.23076 
 
The effective potential, originally introduced by Goldstone, Salam and Weinberg 
in 1962, is a central element in quantum field theory which governs dynamics of 
a field in the semi-classical approximation, and whose minimum defines the 
vacuum state of a theory. The standard effective potential can be obtained 
through a Legendre transform, analogous to the Helmholtz free energy for an open 
thermodynamic system. This definition, however, suffers from an infrared 
divergence causing the breakdown of perturbation theory for light fields. By 
contrast, the constraint effective potential is obtained by inserting a delta 
functional into the path integral, analogous to the derivation of the Helmholtz free 
energy using the canonical ensemble in statistical physics. These two definitions 
of the effective potential differ at finite volume. This work evaluates the standard 
and the constraint effective potential to one-loop order for a real scalar field in a 
fixed de Sitter background. It is demonstrated that the constraint effective 
potential is free from infrared divergences and can be reliably computed within 
perturbation theory for small interaction coupling. 
 
 

 
  

https://arxiv.org/abs/2511.23076v1
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Lorentz Violation in Emergent Gravity and Its Cosmological Consequences 
Raymond Isichei, João Magueijo       
E-print: arXiv:2511.22221  
 
The viewpoint of gravity as an emergent phenomenon has been pioneered by 
Jacobson in 1995, who derived the Einstein equation as a thermodynamic 
equation of state. The key assumptions leading to his result were the 
proportionality of entropy and area, together with the first law of thermodynamics, 
as well as local energy-momentum conservation applied to a local Rindler 
horizon. Naturally in this setup there is no work term contributing to the first law. 
This paper provides first insights into the variety of theories that can emerge if 
some of these original assumptions are relaxed. Concretely, the first law of 
thermodynamics, inclusive of a work term, is applied to a local causal diamond. 
This leads to an infinitesimal Otto cycle in which isentropic paths represent 
possible new theories characterized by local violations of Lorentz invariance and 
energy-momentum conservation. General relativity emerges as the degenerate 
no-work limit of this Otto cycle. These results may have wide implications for the 
cosmological constant problem and the cosmic acceleration of our universe.  
 
  

https://inspirehep.net/authors/999237
https://arxiv.org/abs/2511.22221
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Quantising Chiral Bosons On Riemann Surfaces 
Chris Hull, Neil Lambert        
E-print: arXiv:2508.02865 
 
Motivated by the study of chiral bosons on arbitrary Riemann surfaces in string 
theory, this paper considers a generalization of an action proposed by Ashoke Sen 
in 2019. In two dimensions, this generalized action describes a chiral boson 
coupled to a two-dimensional metric, together with a second chiral boson which 
couples to another metric. This bi-metric action is used to formulate the path 
integral on any Riemann surface. The canonical partition function, generalized to 
complex metrics, is evaluated and is found to coincide with the evaluation of the 
path integral over a torus. The resulting expression is found to factorise into a 
simple product. These analyses are subsequently generalized to multiple chiral 
scalars. 
 

  

https://arxiv.org/abs/2508.02865v3
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 By Anubha Bal. 

 

  

Topic 4: Engagement 

Physics outreach plays a vital role in 
making our work accessible to the 
public, inspiring non-scientists and 
future scientists alike to be curious. 

It allows us to share our motivations and emphasise importance of our work, especially in a 
political and social climate where public trust of scientists and other academics can be fragile. 
Physics is a privilege to study, and an even bigger privilege to share. Targeting this outreach to 
communities who face more barriers to academia and who are less likely to feel as though they 
belong in physics is particularly crucial. For example, the proportion of women in theoretical 
physics has stayed stubbornly low for quite some time, and so a small gesture that may help is to 
encourage girls to consider studying physics at university level.  

 

Members of the Abdus Salam Centre for Theoretical Physics frequently take part in outreach 
activities. Most recently, we (Postdoc Serena Giardino and PhD Student Anubha Bal), were invited 
in February to give a lecture in a girl’s school (Notting Hill and Ealing High School) to Year 12 
(penultimate year) students. The audience were a mixture of students taking A-level Physics, and 
those who weren’t.  

We gave a presentation walking them through the story of the Universe, the current understanding 
and open questions, and a brief overview of our own work. We began with an explanation of 
different scales in physics, and how we should think about the cosmological scales we are dealing 
with to understand stars, solar systems, galaxies and ultimately the universe. We then explained 
how we can “trace back” the expansion of the Universe, and how this culminated in the theory of 
the Big Bang and the progression of the Universe’s story until today. 
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An interesting fact which particularly provoked thought among the audience (and 
which comforts both of us!) is that if the age of the Universe were rescaled to be 
one calendar year, then the emergence of human life on Earth only occurs in the 
final minute. An appreciation for the scales of nature, both length and timewise, 
inspires us too. The talk was well received and “sparked some really thoughtful 
follow-up discussions with our Year 12 physicists afterwards.”  

We will be returning to the school for a conference held there for Year 12 students 
from girls' schools and local state schools in May in the hopes of inspiring 
students to consider physics when they apply for university in the coming year. 

 

 

Other public engagements: 
The Salam Centre is committed to strengthening public engagement and 
scientific literacy across diverse channels: 

Cutting-edge research from the Centre was featured prominently in 
Quanta Magazine’s tribute to Kelly Stelle in its feature “Old ‘Ghost’ Theory 
of Quantum Gravity Makes a Comeback,” and in New Scientist’s coverage 
of 100 Years of Quantum Mechanics and its interview with Arttu Rajantie on 
the metastability of the Universe.  
 
Public media engagement spanned several continents, including radio, TV, 
and live debates in Canada, France, India, Switzerland, the US, and on 
PakistanTV World for the 50th anniversary of Salam’s Nathiagali College.  

https://www.quantamagazine.org/old-ghost-theory-of-quantum-gravity-makes-a-comeback-20251117/
https://www.quantamagazine.org/old-ghost-theory-of-quantum-gravity-makes-a-comeback-20251117/
https://www.youtube.com/watch?v=M-AxcF4gtbk
https://www.newscientist.com/article/mg26435180-800-the-universe-could-vanish-at-any-moment-why-hasnt-it/
https://www.youtube.com/watch?v=NaD3r72M4Pg
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Close to home, collaborations with the Royal Observatory Greenwich, the 
Flamsteed Astronomy Society, and the Royal Institution helped broaden 
access to cutting‑edge gravitational physics. Salam researchers also 
featured prominently across BBC platforms—The Sky at Night, Crowd 
Science, BBC London with Jumoké, and The Life Scientific—where ideas 
ranging from gravitational waves to the structure of spacetime reached new 
audiences. 
 
PhD student Pulkit Ghoderao brought cosmology to life through ice cream, 
while Salam members appeared across multiple Institute of Arts and Ideas 
interviews. The Centre also continued its creative outreach as scientific 
advisor to the play Aether, now running at the Jermyn Street Theatre after its 
Edinburgh success. Finally, at Imperial Lates – About Time, Salam 
researchers led hands-on “bending spacetime” activities, welcoming the 
public on a journey through space, time, and the early Universe. 
 
 
Upcoming Events: 

• The Salam Centre is hosting UKCosmo on March 25th 2026. 
 

• The Salam Centre is hosting a one-day meeting on 26 March 2026 to 
celebrate the scientific life and legacy of Kelly Stelle. 
 

• Join Claudia de Rham at the Royal Albert Hall on April 4th 2026 to hear 
more about the Physics Behind Interstellar ahead of the projection of 
Interstellar Interstellar Live with the Royal 
Philharmonic Concert Orchestra. 

 
• Join us at the Hay on May 22-25 2026 for 

the How-The-Light-Gets-In Festival. 
 

• Le Palais des Papes at Avignon will 
welcome be hosting Salam members for an 
"exceptional evening" on April 28th 2026. 
 

• Free-fall with Claudia de Rham, coming out 
soon at the Interview Compagny. 

  

https://www.bbc.co.uk/programmes/m002dfcw
https://www.flamsteed.info/post/the-secrets-of-gravity-by-professor-claudia-de-rham
https://www.youtube.com/watch?v=Q_c6iwjHt_c
https://www.bbc.co.uk/programmes/m002dfcw
https://www.bbc.co.uk/programmes/w3ct5rjn
https://www.bbc.co.uk/programmes/w3ct5rjn
https://www.bbc.co.uk/programmes/p0j52mds
https://www.bbc.co.uk/programmes/m002cdfx
https://blogs.imperial.ac.uk/natural-sciences/2025/03/14/the-universe-as-an-ice-cream/
https://www.youtube.com/@TheInstituteOfArtAndIdeas/search?query=de%20Rham
https://www.jermynstreettheatre.co.uk/show/aether/
https://www.imperial.ac.uk/events/201202/imperial-lates-about-time/
https://indico.global/event/15684/#_msdynmkt_donottrack=0,_msdynmkt_linkid=63f00357-f1fe-4c31-806e-ecc6d32be935
https://indico.global/event/16683/#_msdynmkt_donottrack=0,_msdynmkt_linkid=afba4e99-05b2-4117-a41a-852b9db5381f
https://www.royalalberthall.com/tickets/events/2026/interstellar-live#_msdynmkt_donottrack=0,_msdynmkt_linkid=e338a184-83c0-44c8-8b3a-ab7741088429
https://howthelightgetsin.org/festivals/hay/big-ideas-2/speakers/claudia-de-rham#:%7E:text=She%20is%20based%20at%20Imperial,the%20need%20for%20dark%20energy.#_msdynmkt_donottrack=0,_msdynmkt_linkid=a6fa8f04-0459-4e1a-9db9-fa220e11b0fb
https://palais-des-papes.com/event/conference-les-mysteres-de-lespace-temps-voyage-a-travers-lunivers/#_msdynmkt_donottrack=0,_msdynmkt_linkid=d380000a-7450-4bba-8248-ed06771880ec
https://www.youtube.com/@theinterviewcompany


12 
 

 

 

 

By Serena Giardino 

 

One of the wonderful things about our field is the chance to work with people 
from all over the world. We’re delighted to feature Dr Karapet Mkrtchyan in 
this newsletter, who is also generously leading two QFFF MSc courses this 
year: Black Holes and Beyond the Standard Model.  

Karapet joined Imperial in November 2020 as a 
postdoctoral fellow. Before moving to London, he 
has worked at the Scuola Normale Superiore in Pisa, 
first as a postdoc and later as faculty; at the Max 
Planck Institute in Potsdam and Seoul National 
University. He describes this path less as a carefully 
planned trajectory and more as a process of being 
open to new opportunities.  

Growing up in Armenia, he was first drawn to astronomy and influenced by 
the strong culture of scientific outreach, rooted in the country’s Soviet-era 
astrophysics community. The abundance of popular science books about 
the universe sparked his interest in the field, but his move into theoretical 
physics was partly accidental. He is still connected to his home country 
through a network of collaborators and students, who are also part of a 
regular series of online seminars he co-organizes. 

The thread running through Karapet’s research is a strong interest in 
understanding the role of symmetries beyond those underlying the standard 
model and general relativity, especially the exotic symmetries encountered 
in attempts to quantize gravity.  

Karapet is attracted to challenging problems that appear to have no obvious 
way forward: some desirable mathematical properties emerging from 
these exotic symmetries are often thought to be “impossible” in nature. 
Such negative conclusions can be mathematically formulated as “no-go” 

Topic 5: Featured Salam Member 
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theorems. But every “no-go” result rests on specific assumptions, which can 
be carefully taken apart and challenged, often opening up new paths. 

He has spent a long time working on higher-spin theories, a key “impossible” 
problem in theoretical physics, and the related problem of coloured gravity, 
which involves more than one massless spin-2 field. Such a theory was 
shown to be incompatible with mutual interactions, unitarity, or general 
coordinate invariance, before a way out was found by Karapet and 
collaborators, so far only in three dimensions.  

Even Abdus Salam found this problem worth contemplating. In one of 
Salam’s old notebooks, dating back to 1977 and kept in our Abdus Salam 
Centre, there is a single, suggestive line: “more than one graviton,” followed 
by nothing else.  

More recently, Karapet is working on a “democratic” formulation of field 
theory, treating electric and magnetic degrees of freedom on equal footing, 
which he introduced in 2019, leading to fruitful applications for self-dual 
fields. 

Asked what advice he would give his younger self, Karapet points to a kind of 
intuition that is hard to possess early in one’s career: knowing when to trust 
established results and when to question them in search of new 
perspectives. One thing he learned over time is that too much confidence is 
a sign of incompetence in science. 

What he values most about working in the Centre is the freedom to pursue 
his own ideas, especially when they challenge long-standing assumptions.  
 

Extract from Abdus Salam’s notebook from1977.  
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By Serena Giardino 

Our featured Alumni this term is former Salam Centre PhD student Dr Victor 
Pozsgay, whose journey shows how our theoretical-physics thinking does 
not stop at the blackboard but also naturally extends into the wilderness, all 
the way to the mountains and the Arctic. 

 

  

Topic 6: Featured Alumni 

We all know life is rarely a straight path, and sometimes an 
unexpected redirection can open doors to fulfilling 
possibilities that we never anticipated. In the first instalment 
of this series, we spotlight Imperial alumni who have taken 
their theoretical-physics training into neighbouring areas 
where the field naturally connects and finds amazing 
applications. 

Victor Pozsgay obtained his PhD in 2023 under the supervision 
of Claudia de Rham, constructing a new, consistent vector–
tensor theory of gravity and deriving novel causality bounds on 
effective field theories. While he tremendously enjoyed his 
PhD and the group at Imperial, he then brought his theoretical 
physics expertise to climate science, securing a postdoctoral 
position in Ottawa, Canada, focusing on permafrost 
modelling. This career continuation allowed him to contribute 
to preserving the mountain environments he grew up in, 
honouring his commitment to tackle climate change, while 
also allowing him to be geographically closer to his partner. 

Asked how he made the leap, Victor says he simply emailed 
professors in the field, receiving a variety of responses. 
Surprisingly, climate science faces the opposite problem to 
theoretical physics: good funding availability but not enough 
highly skilled physicists eager to apply their expertise to 
climate challenges: an imbalance that helped make this 
transition possible. 
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Still, working at the interface between theoretical physics and climate 
modelling wasn’t easy; Victor says the steepest learning curve was coding 
and running simulations on supercomputers. After mastering that, he 
started working with a variety of datasets to study landslides driven by 
permafrost thaw. The field of climate science is interdisciplinary at its core: 
the interests of engineers, chemists, biologists and various kinds of 
physicists often meet, and there is always something new to learn from this 
cross-pollination. Successful modelling of phenomena like permafrost 
thawing is less about perfecting any single component of the model, and 
more about understanding how complex systems interact. 

To ensure the accuracy of his models, 
Victor also learned to work in the field (no 
small feat for any theoretical physicist!). 
He has travelled to Yukon, which extends 
beyond the Arctic Circle, several times to 
install instruments collecting multi-year 
temperature data or to collaborate on 
experiments with his geophysicist 
colleagues. For a physicist who loves 
mountains and cold climates (he regularly 
runs outside in sub−20°C temperatures!) 
this seems like the best of both worlds. 

His work has tangible impact: for 
example, it improves predictions of future landslides and helps warn the 
Indigenous communities whose territories are most affected by permafrost 
thaw in Canada. While he sometimes misses the mathematical rigour of 
theoretical physics and the ability to deeply understand every single detail 
of a calculation, he says that he has given up the typical snobbery of 
theoreticians toward applied disciplines. He now enjoys the collaborative, 
open-minded community and the chance to help preserve the environments 
he’s cherished his whole life. Victor will soon move to his native France, for 
another postdoc studying permafrost in mountains, integrating knowledge 
across different permafrost models – another example of how training in 
theoretical physics continues to strengthen the full scientific ecosystem.  
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The Salam Centre is delighted to welcome new Friends of the Centre. 
Joining as a Friend is the best way to stay connected with the exciting 
developments and to hear about upcoming engagement opportunities and 
public lectures on the South Kensington campus and beyond.  

These activities will help members stay informed about the cutting-edge 
research underway in the Salam Centre and in theoretical physics more 
broadly. We also hope this network will provide a valuable forum to maintain 
lasting professional relationships and strengthen the mission of the Centre, 
including enabling future initiatives. 

Friends of the Salam Centre 

www.imperial.ac.uk/theoretical-physics/friends-of-salam-centre/ 

https://www.imperial.ac.uk/theoretical-physics/friends-of-salam-centre/

