
Document details

 1 of 2  

On ground  states  and phase  transition  for λ-model with the competing
Potts interactions on Cayley trees (Article)

,  ,  ,   

Department of Mathematical Sciences, & College of Science, The United Arab Emirates University, Al Ain, Abu Dhabi
15551, United Arab Emirates
Department of Computational & Theoretical Sciences, Faculty of Science, International Islamic University Malaysia,

Kuantan, Pahang, Malaysia
Department of Mathematics, Namangan State University, Namangan, Uzbekistan

Abstract
In this paper, the λ-model with nearest neighbor interactions is considered with competing Potts interactions on the
Cayley tree of order-two. Notice that if λ-function is taken as a Potts interaction function, then this model reduces to
the Potts model with competing interactions. The Potts model with considered interactions has only been numerically
investigated, hence we aim to propose a measure-theoretical approach for the considered model in a more general
setting. Therefore, first ground states of the model are described. Furthermore, certain conditions for the existence of
Gibbs measures corresponding to the model are found, which allows the establishment of the existence of the phase
transition. © 2020 Elsevier B.V.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 47.112

Author keywords
Competing interaction Ground state Phase transition Potts model

Indexed keywords

Engineering
controlled terms:

Forestry Graph Databases Ground state Phase transitions

Engineering
uncontrolled terms

Cayley trees Competing interactions Gibbs measure Interaction functions

Nearest-neighbor interactions Theoretical approach

Engineering main
heading:

Potts model

◅ Back to results  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Physica A: Statistical Mechanics and its Applications
Volume 549, 1 July 2020, Article number 124184

Mukhamedov, F.a  Pah, C.H.b  Jamil, H.b  Rahmatullaev, M.c  

a

b

c

 View references (28)



Cayley tree | Gibbs measure | Weakly periodic



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  ,

(2018) Theoretical and
Mathematical Physics(Russian
Federation)

,  ,

(2018) AIP Conference
Proceedings

,  ,

(2017) Journal of Physics:
Conference Series

 

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

Ground States and Phase
Transition of the λ Model on the
Cayley Tree

 Mukhamedov, F. Pah, C.H.
Jamil, H.

λ-model with competing Potts
interactions on Cayley tree of
order 2

 Mukhamedov, F. Pah, C.H.
Jamil, H.

On Ground States of λ-Model on
the Cayley Tree of order two

 Mukhamedov, F. Pah, C.H.
Jamil, H.

View all related documents based
on references

 ▻Authors  ▻Keywords

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=On+ground+states+and+phase+transition+for+lambda-model&st2=&sid=610429f0c444e12730bb54c3c2ee3309&sot=b&sdt=b&sl=61&s=TITLE%28On+ground+states+and+phase+transition+for+lambda-model%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85053816459&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=On+ground+states+and+phase+transition+for+lambda-model&st2=&sid=610429f0c444e12730bb54c3c2ee3309&sot=b&sdt=b&sl=61&s=TITLE%28On+ground+states+and+phase+transition+for+lambda-model%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.physa.2020.124184&locationID=1&categoryID=4&eid=2-s2.0-85077688064&issn=03784371&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=63457e5324569002bce9931fc72ac348&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/sourceid/29115?origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=6603719882&amp;eid=2-s2.0-85077688064
mailto:far75m@yandex.ru
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=6507949422&amp;eid=2-s2.0-85077688064
mailto:pahchinhee@gmail.com
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57190941264&amp;eid=2-s2.0-85077688064
mailto:m.hakimjamil@yahoo.com.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=55824204400&amp;eid=2-s2.0-85077688064
mailto:mrahmatullaev@rambler.ru
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85077688064&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85077688064
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85053816459&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=On+ground+states+and+phase+transition+for+lambda-model&st2=&sid=610429f0c444e12730bb54c3c2ee3309&sot=b&sdt=b&sl=61&s=TITLE%28On+ground+states+and+phase+transition+for+lambda-model%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6603719882&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6507949422&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57190941264&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85054573793&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=On+ground+states+and+phase+transition+for+lambda-model&st2=&sid=610429f0c444e12730bb54c3c2ee3309&sot=b&sdt=b&sl=61&s=TITLE%28On+ground+states+and+phase+transition+for+lambda-model%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6603719882&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6507949422&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57190941264&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85018764250&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=On+ground+states+and+phase+transition+for+lambda-model&st2=&sid=610429f0c444e12730bb54c3c2ee3309&sot=b&sdt=b&sl=61&s=TITLE%28On+ground+states+and+phase+transition+for+lambda-model%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6603719882&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=6507949422&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57190941264&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077688064&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077688064&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077688064&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezproxy.um.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.um.edu.my/signin.uri?origin=recordpage&zone=TopNavBar


References (28)

Georgii, H.O.
(1988) Gibbs Measures and Phase Transitions, de Gruyter Studies in Mathematics, 9.  .
de Gruyter Berlin

 

Preston, C.J.
Gibbs States on Countable Sets
(1974) .  .
Cambridge Univ. Press Cambridge

 

Baxter, R.J.
Exactly Solved Models in Statistical Mechanics
(1982) .  .
Academic Press New York

 

Minlos, R.A.
Introduction To Mathematical Statistical Physics
(2000) .  .
Amer. Math. Soc. Providence, RI

 

Sinai, Y.G.
Theory of Phase Transitions: Rigorous Results
(1982) .  .
Pergamon Press Oxford

 

Rozikov, U.A.

(2013) Gibbs Measures on Cayley Trees, pp. 1-385.  .

ISBN: 978-981451338-8; 978-981451337-1
doi: 10.1142/8841

We stress that the Cayley tree is the simplest hierarchical lattice with non-amenable graph structure [28].
This means that the ratio of the number of boundary sites to the number of interior sites of the Cayley tree
tends to a nonzero constant in the thermodynamic limit of a large system. Nevertheless, the Cayley tree is
not a realistic lattice, however, its amazing topology makes the exact calculations of various quantities
possible
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