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“Spin-Glass Transition in BaCo6Ti6O19,” Journal of Applied Physics, vol. 70, pp. 

6172–6174, 1991. 

[422] D. Kumar, “Spin-Glass-Like Dynamics of Ferromagnetic Clusters in 

La(0.75)Ba(0.25)CoO3,” Journal of physics: Condensed matter, vol. 26, p. 276001, 

2014. 

[423] J. K. Murthy and A. Venimadhav, “Reentrant Cluster Glass Behavior in 

La2CoMnO6 Nanoparticles,” Journal of Applied Physics, vol. 113, p. 163906, 

2013. 

[424] X. U. Du, G. Li, E. V. A. Y. Andrei, M. Greenblatt, and P. Shuk, “Ageing Memory 

and Glassiness of a Driven Vortex System,” Nature Physics, vol. 31, pp. 111–114, 

2007. 

[425] T. Inami, M. Nishiyama, and S. Maegawa, “Magnetic Structure of the Kagomé 

Lattice Antiferromagnet Potassium Jarosite KFe3(OH)6(SO4)2,” Physical Review B, 

vol. 61, pp. 12181–12186, 2000. 

[426] T. S. Harold, M. H. Dorian, and B. J. Campbell, “ISOTROPY Software Suite, 

iso.byu.edu.,” ISOTROPY Software Suite, 2017. . 

[427] G. Albanese, A. Deriu, E. Lucchini, and G. Slokar, “Mossbauer Investigation of In 

and Sc Substituted Barium Hexaferrite,” Applied Physics, vol. A 26, pp. 45–50, 

1981. 

[428] A. Collomb, X. Obradors, A. Isalgué, and D. Fruchart, “Neutron Diffraction Study 

of the Crystallographic and Magnetic Structures of the BaFe12-xMnxO19 M-type 

Hexagonal Ferrites,” Journal of Magnetism and Magnetic Materials, vol. 69, pp. 

317–324, 1987. 

[429] Y. Xu, G. Yang, G. Chu, and H. Zhai, “Magnetic Anisotropy of Ba-M Ferrites,” 



286 

 

Journal of Magnetism and Magnetic Materials, vol. 34, pp. 815–816, 1983. 

[430] Y. Xu, G. ‐L. ‐L Yang, D. ‐P. ‐P Chu, and H. ‐R. ‐R Zhai, “Theory of the Single 

Ion Magnetocrystalline Anisotropy of 3d Ions,” Physica Status Solidi (b), vol. 157, 

pp. 685–693, 1990. 

[431] G. Asti and S. Rinaldi, “Singular Points in the Magnetization Curve of a 

Polycrystalline Ferromagnet,” Journal of Applied Physics, vol. 45, pp. 3600–3610, 

1974. 

[432] E. O. Wollan and W. C. Koehler, “Neutron Diffraction Study of the Magnetic 

Properties of the Series of Perovskite-type Compounds [(1-x)La-xCa]MnO3,” 

Physical Review, vol. 100, pp. 545–563, 1955. 

[433] A. Isalgué, A. Labarta, J. Tejada, and X. Obradors, “Exchange Interactions in 

BaFe12O19,” Applied Physics A Solids and Surfaces, vol. 39, pp. 221–225, 1986. 

[434] G. Albanese, G. Asti, and P. Batti, “On the Effects of Partial Substitution of Fe by 

Ga in SrFe12O19,” IL NUOVO CIMENTO, vol. LVIII B, p. 467, 1968. 

[435] X. Obradors et al., “Cation Distribution and Random Spin Canting in 

LaZnFe11O19,” J Phys. C: Solid State phys., vol. 19, pp. 6605–6621, 1986. 

[436] A. Wills, “Magnetic Structures and Their Determination Using Group Theory,” 

Journal De Physique. IV France, vol. 11, pp. Pr9-133, 2001. 

[437] S.-H. Lee, C. Broholm, T. H. Kim, W. Ratcliff, and S.-W. Cheong, “Local Spin 

Resonance and Spin-Peierls-Like Phase Transition in a Geometrically Frustrated 

Antiferromagnet,” Physical Review Letters, vol. 84, pp. 3718–3721, 2000. 

[438] I. Ritchey, P. Chandra, and P. Coleman, “Spin Folding in the Two-Dimensional 

Heisenberg Kagomé Antiferromagnet,” Physical Review B, vol. 47, pp. 15342–

15345, 1993. 

[439] M. Vojta, “Frustration and Quantum Criticality,” Reports on Progress in Physics, 



287 

 

vol. 81, p. 064501, 2018. 

[440] J. Snyder, J. S. Slusky, R. J. Cava, and P. Schiffer, “How ‘Spin Ice’ Freezes.,” 

Nature, vol. 413, pp. 48–51, 2001. 

[441] A. A. Bezlepkin and S. P. Kuntsevich, “Changes in Local Magnetic Fields on Fe-

57 Nuclei in BaFe12O19 with Temperature Variations,” Physics of the Solid State, 

vol. 45, pp. 2152–2154, 2003. 

[442] T. Kiyama, K. Yoshimura, K. Kosuge, Y. Ikeda, and Y. Bando, “Invar Effect of 

SrRuO3 : Itinerant Electron Magnetism of Ru4d Electrons,” Physical Review B, 

vol. 54, pp. R756–R759, 1996. 

[443] T. Taniguchi, S. Mizusaki, N. Okada, Y. Nagata, K. Mori, T. Wuernisha, T. 

Kamiyama, N. Hiraoka, M. Itou, Y. Sakurai, T. C. Ozawa, Y. Noro, and H. 

Samata, “Anomalous Volume Expansion in CaRu0.85Fe0.15O3: Neutron Powder 

Diffraction and Magnetic Compton Scattering,” Physical Review B, vol. 75, p. 

024414, 2007. 

[444] T. Moriya and K. Usami, “Magneto-Volume Effect and Invar Phenomena in 

Ferromagnetic Metals,” Solid State Communications, vol. 34, pp. 95–99, 1980. 

[445] H. Kawamura, “Dynamical Simulation of Spin-Glass and Chiral-Glass Orderings 

in Three-Dimensional Heisenberg Spin Glasses,” Physical Review Letters, vol. 80, 

pp. 5421–5424, 1998. 

[446] H. Kawamura and D. Imagawa, “Ordering of the Three-Dimensional Heisenberg 

Spin Glass in Magnetic Fields,” Physical Review Letters, vol. 87, p. 207203, 2001. 

[447] D. X. Viet and H. Kawamura, “Numerical Evidence of Spin-Chirality Decoupling 

in the Three-Dimensional Heisenberg Spin Glass Model,” Physical Review Letters, 

vol. 102, p. 027202, 2009. 

[448] D. X. Viet and H. Kawamura, “Spin-Chirality Decoupling in the One-Dimensional 



288 

 

Heisenberg Spin Glass with Long-Range Power-Law Interactions,” Physical 

Review Letters, vol. 105, p. 097206, 2010. 

[449] A. Matsuda, M. Nakamura, and H. Kawamura, “Spin and Chirality Orderings of 

the One-Dimensional Heisenberg Spin Glass with Long-Range Power-Law 

Interaction,” Journal of Physics: Condensed Matter, vol. 19, p. 145220, 2007. 

[450] H. Kawamura and H. Yonehara, “Ordering of the Heisenberg spin Glass in High 

Dimensions,” Journal of Physics A: Mathematical and General, vol. 36, pp. 

10867–10880, 2003. 

[451] D. Imagawa and H. Kawamura, “Replica Symmetry Breaking Transition of the 

Weakly Anisotropic Heisenberg Spin Glass in Magnetic Fields,” Physical Review 

Letters, vol. 92, p. 077204, 2004. 

[452] H. Kawamura and M. S. Li, “Nature of the Ordering in the Three-Dimensional XY 

Spin Glass,” Physical Review Letters, vol. 87, p. 187204, 2001. 

[453] K. Severance, R. Edge, and W. E. Sharp, “Spin Glass Behavior in a Single Crystal 

of Chromite,” American Mineralogist, vol. 78, pp. 724–732, 1993. 

[454] J. A. Hertz, “Critical Phenomenal,” Physical Review B, vol. 14, pp. 1165–1184, 

1976. 

[455] R. B. Laughlin, “Perspectives A Critique of Two Metals,” Advances in Physics, 

vol. 47, pp. 943–958, 1998. 

[456] S. V. Kravchenko, W. E. Mason, G. E. Bowker, J. E. Furneaux, V. M. Pudalov, 

and M. D’iorio, “Scaling of an Anomalous Metal-Insulator Transition in a Two-

Dimensional System in Silicon at B = 0,” Physical Review B, vol. 51, pp. 7038–

7045, 1995. 

[457] J. Orenstein and A. J. Millis, “Advances in the Physics of High-Temperature 

Superconductivity,” Science, vol. 288, pp. 468–474, 2000. 



289 

 

[458] C. Toke, P. E. Lammert, V. H. Crespi, and J. K. Jain, “Fractional Quantum Hall 

Effect in Graphene,” Physical Review B, vol. 74, p. 235417, 2006. 

[459] N. D. Mathur, F. M. Grosche, S. R. Julian, I. R. Walker, D. M. Freye, R. K. W. 

Haselwimmer, and G. G. Lonzarich, “Magnetically Mediated Superconductivity in 

Heavy Fermion Compounds,” Nature, vol. 394, pp. 39–43, 1998. 

[460] W. Knafo, R. Settai, D. Braithwaite, S. Kurahashi, D. Aoki, and J. Flouquet, 

“Three-Dimensional Critical Phase Diagram of the Ising Antiferromagnet 

CeRh2Si2 Under Intense Magnetic Field and Pressure,” Physical Review B, vol. 95, 

p. 014411, 2017. 

[461] V. A. Sidorov, M. Nicklas, P. G. Pagliuso, J. L. Sarrao, Y. Bang, A. V. Balatsky, 

and J. D. Thompson, “Superconductivity and Quantum Criticality in CeCoIn5,” 

Physical Review Letters, vol. 89, p. 157004, 2002. 

[462] K. Heuser, E.-W. Scheidt, T. Schreiner, and G. Stewart, “Inducement of Non-

Fermi-Liquid Behavior with a Magnetic Field,” Physical Review B, vol. 57, pp. 

R4198–R4201, 1998. 

[463] H. Lohneysen, “Non-Fermi-Liquid Behaviour in the Heavy-Fermion System 

CeCu6−xAux,” J. Phys.: Condens. Matter, vol. 8, pp. 9689–9706, 1996. 

[464] G. A. Samara, “Vanishing of the Ferroelectric and Antiferroelectric States in K 

H2PO2-Type Crystals at High Pressure,” Physical Review Letters, vol. 27, pp. 103–

106, 1971. 

[465] D. B. Mcwhan, C. Vettier, R. Youngblood, and G. Shirane, “Neutron Scattering 

Study of Pressure-Induced Antiferromagnetism in PrSb,” Physical Review B, vol. 

20, pp. 4612–4623, 1979. 

[466] S. A. Carter, T. F. Rosenbaum, J. M. Honig, and J. . Spalek, “New Phase Boundary 

in Highly Correlated, Barely Metallic V2O3,” Physical Review Letters, vol. 67, pp. 



290 

 

3440–3443, 1991. 

[467] J. G. Bednorz and K. A. Muller, “Sr(1-x)CaxTiO3: An XYQuantum Ferroelectric 

with Transition to Randomness,” Physical Review Letters, vol. 52, pp. 2289–2292, 

1984. 

[468] D. Bitko, T. Rosenbaum, and G. Aeppli, “Quantum Critical Behavior for a Model 

Magnet,” Physical Review Letters, vol. 77, pp. 940–943, 1996. 

[469] I. S. Kim, M. Itoh, and T. Nakamura, “Electrical Conductivity and Metal-Nonmetal 

Transition in the Perovskite-Related Layered System Ca(n+1)TinO(3n+1-δ) (N = 2, 3 

and ꝏ),” Journal of Solid State Chemistry, vol. 101, pp. 77–86, 1992. 

[470] G. A. Samara and P. S. Peercy, “Pressure and Temperature Dependence of the 

Static Dielectric Constants and Raman Spectra of TiO2 (Rutile),” Physical Review 

B, vol. 7, pp. 1131–1148, 1973. 

[471] T. Katsufuji and H. Takagi, “Coupling Between Magnetism and Dielectric 

Properties in Quantum PParaelectric EuTiO3,” Physical Review B, vol. 64, p. 

054415, 2001. 

[472] U. Bianchi, J. Dec, W. Kleemann, and J. G. Bednorz, “Cluster and Domain-State 

Dynamics of Ferroelectric Sr1-xCaxTiO3 (x= 0.007),” Physical Review B, vol. 51, 

pp. 8737–8746, 1995. 

[473] E. Courtens, “Competing Structural Orderings and Transitions to Glass in Mixed 

Crystals of Rb1-x(NH4)H2PO4,” Journal de Physique Lettres, vol. 43, pp. L-199-L–

204, 1982. 

[474] R. Ranjan and D. Pandey, “Novel Features of Sr(1-x)CaxTiO3 Phase Diagram : 

Evidence for Competing Antiferroelectric and Ferroelectric Interactions,” Physical 

Review Letters, vol. 84, pp. 3726–3729, 2000. 

[475] S. K. Mishra, N. Choudhury, S. L. Chaplot, P. S. R. Krishna, and R. Mittal, 



291 

 

“Competing Antiferroelectric and Ferroelectric Interactions in NaNbO3: Neutron 

Diffraction and Theoretical Studies,” Physical Review B, vol. 76, p. 024110, 2007. 

[476] B. P. Pokharel and D. Pandey, “Dielectric Studies of Phase Transitions in (Pb1-

xBax)ZrO3,” Journal of Applied Physics, vol. 88, pp. 5364–5373, 2000. 

[477] M. Vojta, “Quantum phase transitions,” Reports on Progress in Physics, vol. 66, 

pp. 2069–2110, 2006. 

[478] H. D. Zhou, E. S. Choi, L. Balicas, Y. Qiu, J. R. D. Copley, and J. S. Gardner, 

“Spin Liquid State in the S =1/2 Triangular Lattice Ba3CuSb2O9,” Physical Review 

Letters, vol. 106, p. 147204, 2011. 

[479] E. Matsushita and S. Segawa, “A Model of Quantum Paraelectric-Ferroelectric 

Transition,” Ferroelectrics, vol. 347, pp. 1–6, 2007. 

[480] R. Morf, T. Schneider, and E. Stoll, “Nonuniversal Critical Behavior and its 

Suppression by Quantum Fluctuations,” Physical Review B, vol. 16, pp. 462–469, 

1977. 

[481] U. T. Hochli and L. A. Boatner, “Quantum Ferroeiectricity in K1-xNaxTaO3 and K1-

yNbyO3,” Physical Review B, vol. 20, pp. 266–275, 1979. 

[482] S. Friedemann, T. Westerkamp, M. Brando, N. Oeschler, S. Wirth, P. Gegenwart, 

C. Krellner, C. Geibel, and F. Steglich, “Detaching the Antiferromagnetic 

Quantum Critical Point From the Fermi-Furface Reconstruction in YbRh2Si2,” 

Nature Physics, vol. 5, pp. 465–469, 2009. 

[483] S. Yamashita, T. Yamamoto, Y. Nakazawa, M. Tamura, and R. Kato, “Gapless 

Spin Liquid of an Organic Triangular Compound Evidenced by Thermodynamic 

Measurements.,” Nature Communications, vol. 2, p. 275, 2011. 

[484] W. N. Lawless, “T3/2 Contribution to the Specific Heat of Ferroelectrics at Low 

Temperatures,” Physical Review Letters, vol. 36, pp. 478–479, 1976. 



292 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



293 

 

List of Publications 

 

1. Keshav Kumar, and Dhananjai Pandey, “Quantum phase transitions in 

Ba(1−x)CaxFe12O19 (0  x  0.10)” Phys. Rev. B 96, 024102 (2017). 

2. P. Aravinth Kumar, Arun Kumar, Keshav Kumar, G. Anandha Babu, P. 

Vijayakumar, S. Ganesamoorthy, P. Ramasamy, and Dhananjai Pandey, 

“Evidence for Spin Glass Transition in Hexagonal DyMnO3 without 

Substitutional Disorder” Journal of Physical Chemistry C 123, 20499 (2019). 

3. Keshav Kumar, Shrawan Kumar Mishra, Ivan Baev, Michael Martins, and 

Dhananjai Pandey, “Evidence for the coexistence of spin glass and ferrimagnetic 

phases in single crystals of BaFe12O19 due to freezing of basal plane spin 

component” Chemical Communication 97, 14897 (2020). 

4. Keshav Kumar, Anatoliy Senyshyn and Dhananjai Pandey, “Evidence for 

emergent kagome-ice configuration with concomitant transverse and longitudinal 

spin glass freezing in the chemically ordered M-type hexaferrite BaFe12O19” 

(revised version to be submitted in PRL/PRB (2021)). 

5. Keshav Kumar, Shrawan K. Mishra, Sanjay Singh, Ivan Baev, Michael Martins, 

Fabio Orlandi, Pascal Manuel and Dhananjai Pandey, “Evidence for Conical 

Magnetic Structure in M-type BaFe12O19 Hexaferrite: A Combined Single-

Crystal XMCD and Neutron Diffraction Study” (revised version to be submitted 

in Physica Status Solidi-RRL (2021)). 

 


