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Abstract
We study the phase diagrams for the Potts model with competing binary, ternary and quaternary interactions on
Cayley tree of order �. At vanishing temperature T, the phase diagram is fully determined for all values of competing
binary, ternary and quaternary interactions. We extend the results (for the case J  = �) obtained by Ganikhodjaev et. al.
[�]. The results show that the appearance of addition phases: antiferromagnetic and Period �, in the case of nonzero
quaternary interactions for several ranges. Then, we investigate the modulated phase, with the phase being indicated
by many different types of commensurate and incommensurate phases by plotting the wavevectors versus
temperature. Lastly, the Lyapunov exponent is used to verify the stability of the periods. © Published under licence by
IOP Publishing Ltd.
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(2011) Journal of Statistical Mechanics: Theory and Experiment, 2011 (3), art. no. P03025.  . 

 
doi: 10.1088/1742-5468/2011/03/P03025 

Ganikhodjaev, N., Mohd Rodzhan, M.H. 

 
(2015) Journal of the Korean Physical Society, 66 (8), pp. 1200-1206.  . 

 
doi: 10.3938/jkps.66.1200 

Ganikhodjaev, N., Mohd Rodzhan, M.H. 

 
(2016) Malaysian Journal of Mathematical Sciences, 10, pp. 167-180.  . 

 

Ganikhodjaev, N., Akin, H., Temir, S. 

 
(2007) Turkish Journal of Mathematics, 31 (3), pp. 229-238.  . 

 

     All Export  Print  E-mail  Save to PDF Create bibliography

1

The Potts model

Cited 2599 times

View at Publisher

2

On phase transitions of the Potts model with three competing interactions on Cayley
tree

Cited 9 times
http://www.icmp.lviv.ua/journal/zbirnyk.66/23003/art23003.pdf

View at Publisher

3

Exact Solution of a Generalized ANNNI Model on a Cayley Tree

Cited 14 times
http://www.kluweronline.com/issn/1385-0172

View at Publisher

4

On extreme Gibbs measures of the Vannimenus model

Cited 16 times
http://iopscience.iop.org/1742-5468/2011/03/P03025/pdf/1742-5468_2011_03_P03025.pdf

View at Publisher

5

Ising model on the Cayley tree with competing interactions up to the third Nearest-
neighbors with spins belonging to different branches of the tree

Cited 4 times
http://www.springer.com/physics/journal/40042

View at Publisher

6

On phase diagram of ising model on the cayley tree with restricted competing
interactions up to the third-nearest-neighbor generation

Cited 2 times
http://einspem.upm.edu.my/journal/list.html

7

Potts model with two competing binary interactions

Cited 15 times
http://journals.tubitak.gov.tr/math/issues/mat-07-31-3/mat-31-3-1-0511-13.pdf

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-0042492825&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-0042492825&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fRevModPhys.54.235&locationID=3&categoryID=4&eid=2-s2.0-0042492825&issn=00346861&linkType=ViewAtPublisher&year=1982&origin=reflist&dig=9df2c9b75db832d983f5de3216cfcc9b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79959766634&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-79959766634&src=s&origin=reflist&refstat=core
http://www.icmp.lviv.ua/journal/zbirnyk.66/23003/art23003.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.5488%2fCMP.14.23003&locationID=3&categoryID=4&eid=2-s2.0-79959766634&issn=1607324X&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=e580d18256e07c5e383d6af3016316db&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84905252908&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-84905252908&src=s&origin=reflist&refstat=core
http://www.kluweronline.com/issn/1385-0172
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11040-014-9144-7&locationID=3&categoryID=4&eid=2-s2.0-84905252908&issn=13850172&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=7770319d35195196aec8b28cfbb70746&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79953675118&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-79953675118&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/1742-5468/2011/03/P03025/pdf/1742-5468_2011_03_P03025.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-5468%2f2011%2f03%2fP03025&locationID=3&categoryID=4&eid=2-s2.0-79953675118&issn=17425468&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=d3cce7988198e7049fe654bc710d1854&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84946178301&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-84946178301&src=s&origin=reflist&refstat=core
http://www.springer.com/physics/journal/40042
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3938%2fjkps.66.1200&locationID=3&categoryID=4&eid=2-s2.0-84946178301&issn=19768524&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=e7552fc87678cb8e37e3e0056f7a331e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85012271498&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-85012271498&src=s&origin=reflist&refstat=core
http://einspem.upm.edu.my/journal/list.html
https://www.scopus.com/record/display.uri?eid=2-s2.0-34548643803&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-34548643803&src=s&origin=reflist&refstat=core
http://journals.tubitak.gov.tr/math/issues/mat-07-31-3/mat-31-3-1-0511-13.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fmistug.tetm.tubitak.gov.tr%2f%7ebdyim%2ftoc.php3%3fdergi%3dmat%26yilsayi%3d2007%2f3&locationID=3&categoryID=4&eid=2-s2.0-34548643803&issn=13000098&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=06789f68f6f9c578b3bb2aea9721c524&recordRank=


9/7/2020 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85083186234&origin=resultslist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+… 3/3

 1 of 2  

Ganikhodjaev, N., Mukhamedov, F., Pah, C.H. 

 
(2008) Physics Letters, Section A: General, Atomic and Solid State Physics, 373 (1), pp. 33-38.  . 

 
doi: 10.1016/j.physleta.2008.10.060 

Ganikhodjaev, N., Mohamed Nawi, A., Mohd Rodzhan, M.H. 

 
(2012) Journal of the Korean Physical Society, 61 (7), pp. 998-1004.  . 
doi: 10.3938/jkps.61.998 

Ganikhodjaev, N., Temir, S., Akin, H. 

 
(2009) Journal of Statistical Physics, 137 (4), pp. 701-715.  . 
doi: 10.1007/s10955-009-9869-z 

Vannimenus, J. 

 
(1981) Zeitschrift für Physik B Condensed Matter, 43 (2), pp. 141-148.  . 
doi: 10.1007/BF01293605 

 
© Copyright ���� Elsevier B.V., All rights reserved.

8

Phase diagram of the three states Potts model with next nearest neighbour
interactions on the Bethe lattice

Cited 22 times
https://www.journals.elsevier.com/physics-letters-a

View at Publisher

9

Potts model with next-nearest-neighbor ternary interactions on an arbitrary-order
Cayley tree

Cited 3 times

View at Publisher

10

Modulated phase of a potts model with competing binary interactions on a cayley
tree

Cited 23 times

View at Publisher

11

Modulated phase of an ising system with competing interactions on a Cayley tree

Cited 104 times

View at Publisher

◅ Back to results  ▻Next  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/record/display.uri?eid=2-s2.0-56449125857&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-56449125857&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/physics-letters-a
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.physleta.2008.10.060&locationID=3&categoryID=4&eid=2-s2.0-56449125857&issn=03759601&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=215813b1988ebbeed013b29a737eb16a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84867461547&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-84867461547&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3938%2fjkps.61.998&locationID=3&categoryID=4&eid=2-s2.0-84867461547&issn=03744884&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=b8302d4ec9be5af2c97f62b9ab60b8e8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70549104869&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-70549104869&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10955-009-9869-z&locationID=3&categoryID=4&eid=2-s2.0-70549104869&issn=00224715&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=3f7fd70c925fbee6e942140d1759be99&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0002180031&origin=reflist&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85083186234&refeid=2-s2.0-0002180031&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF01293605&locationID=3&categoryID=4&eid=2-s2.0-0002180031&issn=14346036&linkType=ViewAtPublisher&year=1981&origin=reflist&dig=63db3b108eca012889400d85fc22a260&recordRank=
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&offset=1&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85071635212&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22&st2=&sid=460dcc094d2f58777b58e021947203e5&sot=b&sdt=b&sl=89&s=TITLE%28%22Potts+Model+with+Competing+Binary-Ternary-Quaternary+Interactions+on+Cayley+Tree%22%29&relpos=1
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

