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Dear Dr Tekel,
Re: "Cubic asymmetric multitrace matrix model"
Manuscript reference: JPhysA-121909

The reviewer report(s) for your Paper are now complete. However, they recommend substantial changes before
Journal of Physics A: Mathematical and Theoretical can consider your work further.

You can find the report(s) below and/or attached to this message. Reports can also be accessed from your Author
Centre: https://mc04.manuscriptcentral.com/jphysa-iop

Next steps
Consider the reviewer’'s comments and amend your manuscript according to their recommendations.

When this is complete, please send us the following, making sure that the correct information is included and the
correct file format used:

« AUTHOR RESPONSE: Replies to all of the reviewer’s comments, which should be anonymous.

« REVISED MANUSCRIPT: If you anonymised your original submission, please provide an anonymous PDF of
the revised manuscript with tracked changes. This should be titled 'Complete Document for Review (PDF
Only)'. Please do not include author information, funding information, any ethical statement or
acknowledgements. If you do not want to anonymise your revised manuscript, you do not need to.

* SOURCE FILES: Source files for the revised manuscript without tracked changes or comments. These files
should not be anonymous. Please include author information, funding information, any ethical statement and
acknowledgements. Formats must be either Word, TeX or LaTeX.

¢ Any additional files.

¢ Any permissions you have obtained

* Please make sure that all author names, affiliations and email addresses are complete and accurate on
the submission form. These details will appear on the Accepted Manuscript (if you have opted into this

service), so should match those on the manuscript itself. If an author has more than one affiliation, ensure that
their primary affiliation is listed.

For further information, read our guidance on how to prepare your revised article.

Data availability policy

We encourage authors to share their research data via a data repository that has been widely adopted within their
research community. If one is not available, you may use a general data repository. Information on our data policy,

including data repositories and data citations is available at: https://publishingsupport.iopscience.iop.org/iop-
publishing-data-availability-policy/..
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Important deadline information

Your final version and source files should be uploaded to the Author Centre by 05-Jun-2025. If we do not receive your
manuscript by this date, it may be treated as a new submission. Please let us know if you need more time.

Please note that if the reviewer(s) and Editorial Board are not satisfied with the changes to your manuscript, it may still
be rejected.

We look forward to hearing from you soon.
Yours sincerely,

Natasha Leeper

On behalf of:
Journal of Physics A: Mathematical and Theoretical
Editor-in-Chief: Satya Majumdar
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Want to find out what is happening to your submission?
Track your article on:

Publishing support https://bit.ly/39t9yPz

WeChat https://bit.ly/2LOM9uz

ioppublishing.org| twitter.com/IOPPublishing

REVIEWER REPORT(S):

COMMENTS TO THE AUTHOR(S)

This paper studies a cubic multitrace random matrix model, utilizing the saddle point approximation. The authors
present a numerical phase diagram showing a stable asymmetric phase and a triple point, while also investigating
response functions within the model. This work connects various fields including fuzzy field theory and
noncommutative geometry. Technique are only semi rigorous and numerical but this is fine within the current
standards of theoretical physics paper. | think the paper can be accepted as is with very minor corrections. | could
only find two typos which authors should fix: In P. 11 it should be ““asymmetric", in P 23 it should be
““magnetization”.

COMMENTS TO THE AUTHOR(S)

The manuscript is a valid contribution to the field of matrix models, which provides an in-depth study of the specific
model obtained by introducing a cubic multitrace term in an action with a quartic base potential. Broadly, the paper
details the phase diagram of the model, identifies the stable one-cut asymmetric phase, details the triple point of the
phase diagram, and also investigates response functions and phase transitions of the model. The main interests are
the highlighting of the stability of the asymmetric 1-cut solution, the instability of asymmetric 2-cut solutions, as well as
the absence of divergence around the phase transitions. Overall, the work is valuable and increases our shared
knowledge on such models.

One key quality of the paper resides in its pedagogical nature, with a very accessible review of matrix models which
makes it a good entry point to the physics of the model and does a good job of helping the reader gain an intuition
around the phase diagram. However, given the pedagogical qualities of the paper, more details could be expected
about the potential implications of this work in the several application fields listed by the authors.

Another key quality is the richness of results and explored quantities, including several response functions and a

detailed study of the phase transitions. We regret however that the authors set the specific value -1 for the parameter t
in the response function section, without justifying the interest of this specific choice. The specific values for g in figure
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7 are also unjustified.
Given the interest of the work, we recommend its publication.

Here are some minor typos or imprecisions that should be corrected:

- « Such a solution » on line 13 page 2

- « More simple » should be « simpler » on line 37 page 2

- « assumption » should be plural, on line 58 page 4

- For the sake of rigor, xamount » could be made more precise on line 18 page 6
- « With the symmetric 1-cut assumption » on line 51 page 6

- « We thus need to make the the symmetric 2-cut assumption » on line 6 page 7
- « The corresponding comparison » line 21 page 11

- « than » should be « then » line 26 page 15

- « analog » line 46 page 15

COMMENTS TO THE AUTHOR(S)
| upload a file: review.pdf

COMMENTS TO THE AUTHOR(S)
(Board Member's adjudication report)
Please see attached pdf: rep.j.phys.a-121909.pdf

Letter reference: DEC:MajRev:S

2 Anhinge

ﬂ rep.j.phys.a-121909.pdf
— 84K

— review.pdf
— 119K
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