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  Abstract
  Lane formation dynamics in externally driven pair-ion plasma (PIP) particles is studied in the presence of external magnetic field using Langevin dynamics (LD) simulation. The phase diagram obtained distinguishing the no-lane and lane states is systematically determined from a study of various Coulomb coupling parameter values. A peculiar lane formation-disintegration parameter space is identified; lane formation area extended to a wide range of Coulomb coupling parameter values is observed before disappearing to a mixed phase. The different phases are identified by calculating the order parameter. This and the critical parameters are calculated directly from LD simulation. The critical electric field strength value above which the lanes are formed distinctly is obtained, and it is observed that in the presence of the external magnetic field, the PIP system requires a higher value of the electric field strength to enter into the lane formation state than that in the absence of the magnetic field. We further find out the critical value of electric field frequency beyond which the system exhibits a transition back to the disordered state and this critical frequency is found as an increasing function of the electric field strength in the presence of an external magnetic field. The movement of the lanes is also observed in a direction perpendicular to that of the applied electric and magnetic field directions, which reveals the existence of the electric field drift in the system under study. We also use an oblique force field as the external driving force, both in the presence and absence of the external magnetic field. The application of this oblique force changes the orientation of the lane structures for different applied oblique angle values.


 


   
  Keywords
 plasma simulationstrongly coupled plasmas
 

  
	
Type

	Research Article


 	
Information

	Journal of Plasma Physics
  
,
Volume 87
  
,
Issue 2
  , April 2021   , 905870202
 DOI: https://doi.org/10.1017/S0022377821000027
 [Opens in a new window]
 [image: Check for updates]
  NASA ADS Abstract Service
 [Opens in a new window]



   	
Copyright

	
Copyright © The Author(s), 2021. Published by Cambridge University Press




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 

 2001 Cumulative subject index. In Cumulative Author, Title and Subject Index Including Table of Contents, Volumes 1–19 (ed. C. Domb & J. L. Lebowitz), Phase Transitions and Critical Phenomena, vol. 20, pp. 41–201. Academic Press.Google Scholar


 
 

 Aertsens, M. & Naudts, J. 1991 Field-induced percolation in a polarized lattice gas. J. Stat. Phys. 62 (3–4), 609–630.CrossRefGoogle Scholar


 
 

 Allen, M., Allen, M., Tildesley, D., Allen, T. & Tildesley, D. 1989 Computer Simulation of Liquids. Clarendon Press.Google Scholar


 
 

 Ammelt, E., Schweng, D. & Purwins, H.-G. 1993 Spatio-temporal pattern formation in a lateral high-frequency glow discharge system. Phys. Lett. A 179 (4), 348–354.CrossRefGoogle Scholar


 
 

 Aranson, I. S. & Tsimring, L. S. 2006 Patterns and collective behavior in granular media: theoretical concepts. Rev. Mod. Phys. 78, 641–692.CrossRefGoogle Scholar


 
 

 Asseo, E. 2003 Pair plasma in pulsar magnetospheres. Plasma Phys. Control. Fusion 45 (6), 853–867.CrossRefGoogle Scholar


 
 

 Astrov, Y. A., Müller, I., Ammelt, E. & Purwins, H.-G. 1998 Zigzag destabilized spirals and targets. Phys. Rev. Lett. 80, 5341–5344.CrossRefGoogle Scholar


 
 

 Baruah, S. & Das, N. 2010 The effect of magnetic field on the structure of Coulomb crystal in dusty plasma. Phys. Plasmas 17 (7), 073702.CrossRefGoogle Scholar


 
 

 Baruah, S., Ganesh, R. & Avinash, K. 2015 A molecular dynamics study of phase transition in strongly coupled pair-ion plasmas. Phys. Plasmas 22 (8), 082116.CrossRefGoogle Scholar


 
 

 Begelman, M. C., Blandford, R. D. & Rees, M. J. 1984 Theory of extragalactic radio sources. Rev. Mod. Phys. 56, 255–351.CrossRefGoogle Scholar


 
 

 Berman, R. H., Tetreault, D. J. & Dupree, T. H. 1985 Simulation of phase space hole growth and the development of intermittent plasma turbulence. Phys. Fluids 28 (1), 155–176.CrossRefGoogle Scholar


 
 

 Breazeal, W., Flynn, K. M. & Gwinn, E. G. 1995 Static and dynamic two-dimensional patterns in self-extinguishing discharge avalanches. Phys. Rev. E 52, 1503–1515.CrossRefGoogle ScholarPubMed


 
 

 Cross, M. C. & Hohenberg, P. C. 1993 Pattern formation outside of equilibrium. Rev. Mod. Phys. 65, 851–1112.CrossRefGoogle Scholar


 
 

 Dzubiella, J., Hoffmann, G. P. & Löwen, H. 2002 Lane formation in colloidal mixtures driven by an external field. Phys. Rev. E 65, 021402.CrossRefGoogle ScholarPubMed


 
 

 Feliciani, C., Murakami, H. & Nishinari, K. 2018 A universal function for capacity of bidirectional pedestrian streams: filling the gaps in the literature. PLoS One 13, e0208496.CrossRefGoogle ScholarPubMed


 
 

 Hansen, J.-P. & McDonald, I. R. 1986 Theory of Simple Liquids, 2nd edn. Academic Press.Google Scholar


 
 

 Helbing, D., Farkas, I. J. & Vicsek, T. 2000 Freezing by heating in a driven mesoscopic system. Phys. Rev. Lett. 84, 1240–1243.CrossRefGoogle Scholar


 
 

 Ikeda, K. & Kim, K. 2017 Lane formation dynamics of oppositely self-driven binary particles: effects of density and finite system size. J. Phys. Soc. Japan 86 (4), 044004.CrossRefGoogle Scholar


 
 

 Ikeda, M., Wada, H. & Hayakawa, H. 2012 Instabilities and turbulence-like dynamics in an oppositely driven binary particle mixture. Europhys. Lett. 99 (6), 68005.CrossRefGoogle Scholar


 
 

 Iwamoto, N. 1993 Collective modes in nonrelativistic electron-positron plasmas. Phys. Rev. E 47, 604–611.CrossRefGoogle ScholarPubMed


 
 

 Kanakasabapathy, S. K. & Overzet, L. J. 1998 A coupled two-sheath simulation of RF bias at high electronegativities. Plasma Sources Sci. Technol. 7 (3), 289–297.CrossRefGoogle Scholar


 
 

 Katz, S., Lebowitz, J. L. & Spohn, H. 1983 Phase transitions in stationary nonequilibrium states of model lattice systems. Phys. Rev. B 28, 1655–1658.CrossRefGoogle Scholar


 
 

 Klymko, K., Geissler, P. L. & Whitelam, S. 2016 Microscopic origin and macroscopic implications of lane formation in mixtures of oppositely driven particles. Phys. Rev. E 94, 022608.CrossRefGoogle ScholarPubMed


 
 

 Kogler, F. & Klapp, S. 2015 Lane formation in a system of dipolar microswimmers. Europhys. Lett. 110, 1–16.CrossRefGoogle Scholar


 
 

 Konopka, U., Samsonov, D., Ivlev, A. V., Goree, J., Steinberg, V. & Morfill, G. E. 2000 Rigid and differential plasma crystal rotation induced by magnetic fields. Phys. Rev. E 61, 1890–1898.CrossRefGoogle ScholarPubMed


 
 

 Leunissen, M., Christova, C., Hynninen, A.-P., Royall, C., Campbell, A., Imhof, A., Dijkstra, M., Roij, R. & van Blaaderen, A. 2005 a Ionic colloidal crystals of oppositely charged particles. Nature 437, 235–40.CrossRefGoogle ScholarPubMed


 
 

 Leunissen, M. E., Christova, C. G., Hynninen, A.-P., Royall, C. P., Campbell, A. I., Imhof, A., Dijkstra, M., van Roij, R. & van Blaaderen, A. 2005 b Ionic colloidal crystals of oppositely charged particles. Nature 437 (7056), 235–240.CrossRefGoogle ScholarPubMed


 
 

 Lowen, H. 1992 Structure and Brownian dynamics of the two-dimensional Yukawa fluid. J. Phys.: Condens. Matter 4 (50), 10105–10116.Google Scholar


 
 

 Löwen, H. 1994 Melting, freezing and colloidal suspensions. Phys. Rep. 237 (5), 249–324.CrossRefGoogle Scholar


 
 

 Löwen, H. & Kramposthuber, G. 1993 Optimal effective pair potential for charged colloids. Europhys. Lett. 23 (9), 673–678.CrossRefGoogle Scholar


 
 

 Marro, J. & Dickman, R. 1999 Nonequilibrium Phase Transitions in Lattice Models. Cambridge University Press.CrossRefGoogle Scholar


 
 

 Michel, F. C. 1991 Theory of Neutron Star Magnetospheres. Theoretical Astrophysics, Chicago, London: University of Chicago Press.Google Scholar


 
 

 Netz, R. R. 2003 Conduction and diffusion in two-dimensional electrolytes. Europhys. Lett. 63 (4), 616–622.CrossRefGoogle Scholar


 
 

 Oohara, W., Date, D. & Hatakeyama, R. 2005 Electrostatic waves in a paired fullerene-ion plasma. Phys. Rev. Lett. 95, 175003.CrossRefGoogle Scholar


 
 

 Oohara, W. & Hatakeyama, R. 2003 a Pair-ion plasma generation and fullerene-dimer formation. Thin Solid Films 435, 280–284.CrossRefGoogle Scholar


 
 

 Oohara, W. & Hatakeyama, R. 2003 b Pair-ion plasma generation using fullerenes. Phys. Rev. Lett. 91, 205005.CrossRefGoogle ScholarPubMed


 
 

 Oohara, W. & Hatakeyama, R. 2007 Basic studies of the generation and collective motion of pair-ion plasmas. Phys. Plasmas 14 (5), 055704.CrossRefGoogle Scholar


 
 

 Ott, T. & Bonitz, M. 2011 Diffusion in a strongly coupled magnetized plasma. Phys. Rev. Lett. 107, 135003.CrossRefGoogle Scholar


 
 

 Paul N. Arendt, J. & Eilek, J. A. 2002 Pair creation in the pulsar magnetosphere. Astrophys. J. 581 (1), 451–469.CrossRefGoogle Scholar


 
 

 Pilch, I., Piel, A., Trottenberg, T. & Koepke, M. E. 2007 Dynamics of small dust clouds trapped in a magnetized anodic plasma. Phys. Plasmas 14 (12), 123704.CrossRefGoogle Scholar


 
 

 Pilch, I., Reichstein, T. & Piel, A. 2008 Torus-shaped dust clouds trapped in a magnetized anodic plasma. Phys. Plasmas 15 (10), 103706.CrossRefGoogle Scholar


 
 

 Piran, T. 1999 Gamma-ray bursts and the fireball model. Phys. Rep. 314 (6), 575–667.CrossRefGoogle Scholar


 
 

 Piran, T. 2005 The physics of gamma-ray bursts. Rev. Mod. Phys. 76, 1143–1210.CrossRefGoogle Scholar


 
 

 Rex, M. & Löwen, H. 2008 Influence of hydrodynamic interactions on lane formation in oppositely charged driven colloids. Eur. Phys. J. E 26, 143–150.CrossRefGoogle ScholarPubMed


 
 

 Royall, C. P., Leunissen, M. E., Hynninen, A.-P., Dijkstra, M. & van Blaaderen, A. 2006 Re-entrant melting and freezing in a model system of charged colloids. J. Chem. Phys. 124 (24), 244706.CrossRefGoogle Scholar


 
 

 Sahu, B., Pal, B., Poria, S. & Roychoudhury, R. 2015 Nonlinear dynamics of ion acoustic waves in quantum pair-ion plasmas. J. Plasma Phys. 81 (5), 905810510.CrossRefGoogle Scholar


 
 

 Sarma, U., Baruah, S. & Ganesh, R. 2020 Lane formation in driven pair-ion plasmas. Phys. Plasmas 27, 012106.CrossRefGoogle Scholar


 
 

 Sato, N., Uchida, G., Kaneko, T., Shimizu, S. & Iizuka, S. 2001 Dynamics of fine particles in magnetized plasmas. Phys. Plasmas 8 (5), 1786–1790.CrossRefGoogle Scholar


 
 

 Strümpel, C., Astrov, Y. A. & Purwins, H.-G. 2002 Multioscillatory patterns in a hybrid semiconductor gas-discharge system. Phys. Rev. E 65, 066210.CrossRefGoogle Scholar


 
 

 Sütterlin, K. R., Wysocki, A., Ivlev, A. V., Räth, C., Thomas, H. M., Rubin-Zuzic, M., Goedheer, W. J., Fortov, V. E., Lipaev, A. M., Molotkov, V. I., et al. 2009 Dynamics of lane formation in driven binary complex plasmas. Phys. Rev. Lett. 102, 085003.CrossRefGoogle ScholarPubMed


 
 

 Tandberg-Hanssen, E. & Emslie, A. G. 1988 The Physics of Solar Flares. Cambridge University Press.Google Scholar


 
 

 Tarama, S., Egelhaaf, S. U. & Löwen, H. 2019 Traveling band formation in feedback-driven colloids. Phys. Rev. E 100, 022609.CrossRefGoogle ScholarPubMed


 
 

 Thomas, E., Lynch, B., Konopka, U., Menati, M., Williams, S., Merlino, R. L. & Rosenberg, M. 2019 Pattern formation in strongly magnetized plasmas: observations from the magnetized dusty plasma experiment (MDPX) device. Plasma Phys. Control. Fusion 62 (1), 014006.CrossRefGoogle Scholar


 
 

 Uchida, G., Konopka, U. & Morfill, G. 2004 Wave dispersion relation of two-dimensional plasma crystals in a magnetic field. Phys. Rev. Lett. 93, 155002.CrossRefGoogle Scholar


 
 

 Vissers, T., van Blaaderen, A. & Imhof, A. 2011 a Band formation in mixtures of oppositely charged colloids driven by an ac electric field. Phys. Rev. Lett. 106, 228303.CrossRefGoogle ScholarPubMed


 
 

 Vissers, T., Wysocki, A., Rex, M., Löwen, H., Royall, C. P., Imhof, A. & van Blaaderen, A. 2011 b Lane formation in driven mixtures of oppositely charged colloids. Soft Matt. 7, 2352–2356.CrossRefGoogle Scholar


 
 

 Zank, G. P. & Greaves, R. G. 1995 Linear and nonlinear modes in nonrelativistic electron-positron plasmas. Phys. Rev. E 51, 6079–6090.CrossRefGoogle ScholarPubMed




 

           



 
  	4
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
4




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Baruah, Swati
Prajapati, Vishal K.
and
Ganesh, R.
2021.
Lane dynamics in pair-ion plasmas: effect of obstacle and geometric aspect ratio.
Journal of Plasma Physics,
Vol. 87,
Issue. 6,


	CrossRef
	Google Scholar






Prajapati, Vishal Kumar
Baruah, Swati
and
Ganesh, Rajaraman
2023.
Lane formation in 3D driven pair-ion plasmas: II Non-Parallel External Forcing.
Journal of Plasma Physics,
Vol. 89,
Issue. 3,


	CrossRef
	Google Scholar






Prajapati, Vishal Kumar
Baruah, Swati
and
Ganesh, Rajaraman
2023.
Lane formation in 3D driven pair-ion plasmas: I Parallel External Forcing.
Journal of Plasma Physics,
Vol. 89,
Issue. 3,


	CrossRef
	Google Scholar






Zhang, Ruiping
Zhou, Haotian
Ma, Qiang
Li, Zhuo
Lu, Mengyue
Su, Huaneng
Yang, Weiwei
and
Xu, Qian
2023.
Numerical optimization of magnetic field application scheme for deep eutectic solvent (DES) electrolyte flow battery.
Journal of Power Sources,
Vol. 586,
Issue. ,
p.
233683.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Effect of external magnetic field on lane formation in driven pair-ion plasmas








	Volume 87, Issue 2
	
Swati Baruah (a1), U. Sarma (a1) and R. Ganesh (a2)

	DOI: https://doi.org/10.1017/S0022377821000027





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Effect of external magnetic field on lane formation in driven pair-ion plasmas








	Volume 87, Issue 2
	
Swati Baruah (a1), U. Sarma (a1) and R. Ganesh (a2)

	DOI: https://doi.org/10.1017/S0022377821000027





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Effect of external magnetic field on lane formation in driven pair-ion plasmas








	Volume 87, Issue 2
	
Swati Baruah (a1), U. Sarma (a1) and R. Ganesh (a2)

	DOI: https://doi.org/10.1017/S0022377821000027





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















