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Control and Local Measurement of the Spin Chemical Potential in a Magnetic Insulator, Chunhui Du, 
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K.W. Yang, Yeon Sik Jung, Caroline A. Ross, Edwin L. Thomas, Karl K. Berggren, Science 321 (5821) 
p939-943 (2008) 

Nanostructure Engineering by Templated Self-Assembly, J.Y. Cheng, C.A. Ross, A. Mayes, Nature 
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Formation of a cobalt magnetic dot array via block copolymer lithography, J.Y. Cheng, C.A. Ross, V.Z.H. Chan, 
E.L. Thomas, R.G.H. Lamertink and G.J. Vancso, Advanced Materials 13 1174-8 (2001)
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Publications of Caroline A. Ross 
 

Journal Articles 
 
  1.  Ross, C.A. and J.E. Evetts, “A model for electromigration behavior in terms of flux 

divergences,” Scripta Metall. 21, 1077-82 (1987) 
 
  2.  Schwarzenberger, A.P., C.A. Ross, J. E. Evetts and A. L. Greer, “Electromigration 

in the presence of a temperature gradient: Experimental study and modeling,” 
J. Electr. Mater. 17 (5), 473-7 (1988) 

 
  3.  Ross, C.A., R.E. Somekh and J.E. Evetts, “A temperature-gradient technique   

for measuring the activation energy for electromigration,” Thin Solid Films, 173 
L129-133, (1989) 

 
  4.  Ross, C.A., J.S. Drewery, R.E. Somekh and J.E. Evetts, “The effect of anodization 

on the electromigration drift velocity in aluminum films,” J. Appl. Phys. 66, 
2349-55 (1989) 

 
  5.  Goldman, L.M., C.A. Ross, W. Ohashi, D. Wu and F. Spaepen, “A new dual-bath 

technique for electrodeposition of short repeat-length multilayers,” Appl. Phys. 
Lett. 55, 2182-4 (1989) 

 
  6.  Ross, C.A., J. S. Drewery, R. E. Somekh and J. E. Evetts, “Electromigration and 

mechanical stress in aluminum conductor tracks passivated by anodization,” J. 
Electron. Mater. 19(9), 911-8 (1990) 

 
  7.  Ross, C.A., D.T. Wu, L.M. Goldman and F. Spaepen, “Measurements of 

interdiffusion in electrodeposited nickel-phosphorus multilayers,” J. Appl. Phys. 
72, 2773-80 (1992) 

 
  8.  Ross, C.A., L. M. Goldman and F. Spaepen, “An electrodeposition technique for 

producing multilayers of nickel-phosphorus  and other alloys,” J. Electrochem. 
Soc., 140 (1), 91-8 (1993) 

 
  9.  Ross, C.A., “Anisotropic stress in window-plated permalloy thin films,”  IEEE 

Trans. Mag. 29 (5), 2266-72 (1993) 
 
 10.  Ross, C.A., M.E. Schabes, R. Ranjan and T. Chen, “The role of stress- induced 

anisotropy in longitudinal thin film magnetic recording media”, J. Applied 
Physics  79, 5342-4 (1996) 

 
 11.  Ross, C.A., “Properties of R.F sputtered alumina films on flat and grooved 

substrates,” J. Vac. Sci. Technol. A 14 (4), 2511-6 (1996) 
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12. Tang, K., M.R. Visokay, C.A. Ross, R. Ranjan, T. Yamashita and R. Sinclair,
“Lorentz transmission electron microscopy study of micromagnetic structures
in real computer hard disks,” , IEEE Trans. Mag. 32 (5) 4130-2 (1996)

13. Ross, C.A., T. Nolan, R. Ranjan and D. Lu, “The role of NiAl underlayers in
longitudinal recording media,” J. Appl. Phys. 81(11) 7441-4 (1997)

14. Tang, K., M.E. Schabes, C.A. Ross, L. He, R. Ranjan, T. Yamashita and R. Sinclair,
“Magnetic clusters, intergranular exchange interaction and their
microstructural basis in thin film longitudinal media”, IEEE Trans. Magn., 33
4074-6 (1997)

15. Ross, C.A., F.M. Ross, G. Bertero and K. Tang, "Microstructural evolution and
thermal stability of thin CoCrTa/Cr films for longitudinal recording media,” IEEE
Trans. Magn. 34 282-92 (1998)

16. Wittig, J.E., T.P. Nolan, M. Schabes, C.A. Ross, K. Tang, R. Sinclair and J. Bentley,
“Chromium segregation in CoCrTa/Cr thin films for longitudinal recording
media,” IEEE Trans. Magn. 34 1564-6 (1998)

17. Farhoud, M., M. Hwang, H.I. Smith, J.M. Bae, K. Youcef-Toumi and C.A. Ross,
“Fabrication of large area nanostructured magnets by interferometric
lithography”, IEEE Trans. Magn. 34 1087-9 (1998)

18. Savas, T.A., M. Farhoud, M. Hwang, H.I. Smith and C.A. Ross, “Properties of large-
area nanomagnet arrays with 100 nm period made by interferometric lithography”,
J. Appl. Physics 85 6160-2 (1999)

19. Twisselmann, D.J., M. Farhoud, H.I. Smith and C.A. Ross, “In-plane magnetic
anisotropy in CoCrPt and CoCrTa films deposited onto patterned silicon substrates”,
J. Appl. Physics 85 4292-4 (1999)

20. Ross, C.A., T.A. Savas, H.I. Smith and R. Chantrell, “Modelling of hysteresis loops of
arrays of 100 nm period nanomagnets”, IEEE Trans. Magn. 35 3781-3 (1999)

21. Farhoud, M., J. Ferrera, A.J. Lochtefeld, M.L. Schattenburg, C.A. Ross and H.I. Smith,
“Fabrication of 200nm period nanomagnet arrays using interferometric lithography
and a negative resist”, J. Vac. Sci. Technol. B17 3182-5 (1999)

22. Ross, C. A., H.I. Smith, T. Savas, M. Schattenburg, M. Farhoud, M. Hwang, M. Walsh,
M. Abraham, R. Ram “Fabrication of Patterned Media for High Density Magnetic
Storage”, J. Vac. Sci. Technol. B17 3168-76 (1999) [abstract also appears in
Microelectr. Eng. 53 67 (2000)]
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23. Wang J.Q., L.M. Malkinski, Y. Hao, C.A. Ross, J.A. Wiemann and C. O’Connor,
“Fabrication of pseudo-spin-valves and 100 nm sized periodic elements for
magnetic memory application”, Mater. Sci. Eng. B76 1-5 (2000)

24. Hwang, M. M.C. Abraham, T.A. Savas, H.I. Smith, R.J. Ram and C.A. Ross “Magnetic
force microscopy study of interactions in 100 nm period nanomagnet arrays”, J.
Appl. Phys. 87 5108-10 (2000)

25. Farhoud M., H.I. Smith, M. Hwang and C.A. Ross “The effect of aspect ratio on the
magnetic anisotropy of particle arrays”, J. Appl. Phys. 87 5120-2 (2000)

26. Malkinski, L.M., J-Q. Wang, W.L. Zhou, J.M. MacLaren and C.A. Ross, “Improvement
of giant magnetoresistance performance of a metal layered structure”, J. Appl.
Phys. 87 6394-6 (2000)

27. Hao Y., M. Walsh, C.A. Ross, H.I. Smith, J. Wang, L. Malkinski, “In-plane anisotropy
in arrays of magnetic ellipses”, IEEE Trans. Magn. 36 2996-8 (2000)

28. Shima M., A.C. Ford and C.A. Ross, “Crystallographic and magnetic properties of
Cr/CoCr(Ta,Pt) films produced by pulsed laser deposition”, IEEE Trans. Magn. 36
2321-3 (2000); Correction 37 3079 (2001)

29. Twisselmann D, Y.J. Shine and C.A. Ross, “Correlation of stress and magnetic
anisotropy in Cr/CoCrPt films grown on textured substrates”, IEEE Trans. Magn. 36
2324-6 (2000)

30. Hsu C-C., R.S. Indeck, A. Jander, M.W. Muller, C.A. Ross, and D.J. Twisselmann,
“MFM observation of magnetization reversal process in recording media with
lithographically defined texture”, IEEE Trans. Magn. 36 2327-9 (2000)

31. Hwang M., M. Farhoud, Y. Hao, M. Walsh, T.A. Savas, H.I. Smith, C.A. Ross,  “Major
hysteresis loop modelling of two-dimensional arrays of single-domain particles”,
IEEE Trans. Magn. 36 3173-5 (2000)

32. Walsh M., Y. Hao, C.A. Ross, H.I. Smith, “Optimization of a lithographic and ion
beam etching process for nanostructuring magnetoresistive thin film stacks”, J. Vac.
Sci. Technol. B18 3539-3543 (2000)

33. Ross C.A., R. Chantrell, M. Hwang, M. Farhoud, T.A. Savas, Y. Hao, H.I. Smith, F.M.
Ross, M. Redjdal and F.B. Humphrey, “Incoherent magnetization reversal observed
in 30-nm Ni particles”, Phys. Rev. B 62 14252-8 (2000)

34. Ross C.A., M. Farhoud, M. Hwang, H.I. Smith, M. Redjdal and F.B. Humphrey,
“Micromagnetic behavior of conical ferromagnetic particles”,  J. Appl. Phys. 89
1310-9 (2001)
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35. Castaño F. J., Y. Hao, S. Haratani, C.A. Ross, B. Vögeli, M. Walsh and Henry I. Smith,
“Magnetic Switching in 100nm Patterned Pseudo Spin Valves”, IEEE Trans. Magn. 37
2073-5 (2001)

36. Hwang M., M. Redjdal, F. B. Humphrey, and C. A. Ross, “Remanent state studies of
conical magnetic particles”, J. Appl. Phys. 89 7582-4 (2001)

37. Cheng J.Y., C.A. Ross, V.Z.H. Chan, E.L. Thomas, R.G.H. Lamertink and G.J. Vancso,
“Formation of a cobalt magnetic dot array via block copolymer lithography”, Adv.
Mater. 13 1174-8 (2001) https://onlinelibrary.wiley.com/doi/10.1002/1521-
4095(200108)13:15%3C1174::AID-ADMA1174%3E3.0.CO;2-Q

38. Abraham, M.C., H. Schmidt, T.A. Savas, H.I. Smith, C.A. Ross and R. Ram, “Magnetic
properties and interactions of single-domain nanomagnets in a periodic array”, J.
Appl. Phys. 89 5667-70 (2001)

39. C. Park, J.Y. Cheng, M.J. Fasolka, A.M. Mayes, C.A. Ross, E.L. Thomas, C. de Rosa,
“Double textured cylindrical block copolymer domains via directional solidification
on a topographically patterned substrate”, Appl. Phys. Letts. 79 848-50 (2001)

40. F.J. Castaño, B. Vogeli, Y. Hao, S. Haratani, M. Hwang, Henry I. Smith, and C.A. Ross,
“Magnetization reversal in sub-100 nm pseudo spin valve element arrays”, Appl. Phys.
Letts. 79 1504 (2001)

41. B. Vogeli, Henry I. Smith, F.J. Castaño, S. Haratani, Y. Hao and C.A. Ross, “Patterning
processes for fabricating sub-100 nm pseudo spin valve structures”, J. Vac. Sci.
Technol. B 19 2753-6 (2001)

42. S.L. Whittenburg, N. Dao, C.A. Ross, “Micromagnetic studies of hysteresis in Nickel
pillars”, Physica B – Cond.Mat. 306 44-46 (2001)

43. C.A. Ross, S. Haratani, F.J. Castaño, B. Vogeli, S. Sumita, “Fabrication of MRAM
structure and their magnetic properties”, J. of the Society of Materials Engineering
for Resources of Japan 14 p43-51 (2001)

44. Y. Hao, F. Castaño, C.A. Ross, B. Vogeli, M. Walsh, Henry I. Smith, “Magnetization
reversal in lithographically patterned sub-200 nm Co particle arrays”, J. Appl. Phys.
91 7989-91 (2002)

45. C.A. Ross, S. Haratani, F.J. Castaño, Y. Hao, M. Hwang, M. Shima, J.Y. Cheng, B.
Vogeli, M. Farhoud, M. Walsh, H.I. Smith, “Magnetic behavior of lithographically
patterned particle arrays”, J. Appl. Phys. 91 6848-53 (2002)

46. F.J. Castaño, Y. Hao, C.A. Ross, B. Vogeli, Henry I. Smith, S. Haratani, “Switching field
trends in sub-100 nm pseudo spin valve arrays”, J. Appl. Phys. 91 7317-9 (2002)
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   47. M. Shima, T. Tepper, C.A. Ross,  “Magnetic properties of chromium oxide and iron 

oxide films produced by pulsed laser deposition J. Appl. Phys. 91 7920-22 (2002) 
 
   48. N. Dao, S.L. Whittenburg, Y. Hao, C.A. Ross, L.M. Malkinski, J.Q. Wang, 

“Magnetization reversal of elliptical Co/Cu/Co pseudo-spin-valve dots”, J. Appl. 
Phys. 91 8293-5  (2002) 

 
   49. C.A. Ross, M. Hwang, M. Shima, J.Y. Cheng, M. Farhoud, T.A. Savas, Henry I. Smith, 

W. Schwarzacher, F.M. Ross, F.B. Humphrey and M. Redjdal, “Micromagnetic 
behavior of electrodeposited cylinder arrays”, Phys. Rev. B 65 144417 (2002) 

 
   50. C.A. Ross, M. Hwang, M. Shima, Henry I. Smith, M. Farhoud, T.A. Savas, W. 

Schwarzacher, H. Neal Bertram, F.B. Humphrey and M. Redjdal, “Magnetic 
properties of arrays of electrodeposited nanowires”, J. Magn. Magn. Mater. 249 
200-7 (2002) 

 
   51. T. Tepper, C.A. Ross, “Pulsed laser deposition of iron oxide films”, J. Appl. Phys. 91 

4453-6 (2002) 
 
   52. J.Y. Cheng, C.A. Ross, E.L. Thomas, R.G.H. Lamertinck, G.J. Vancso “Magnetic 

properties of large area particle arrays made by block copolymer lithography”, IEEE 
Trans. Magn. 38 2541-3 (2002) 

 
   53. D. Twisselmann, P.G. Chambers, C.A. Ross, G. Khanna, B. Clemens, “The Origins of 

Substrate-Topography-Induced Magnetic Anisotropy in Sputtered Cobalt Alloy 
Films”, J. Appl. Phys. 92 3223-30 (2002) 

 
   54. M. Hwang, M. Shima, C.A. Ross, C. Seberino, H.N. Bertram, “Effect of temperature 

and cubic anisotropy on the switching field of cylindrical Ni particles”, J. Appl. Phys. 
92 1018-23 (2002) 

 
   55. T. Deng, Sam Ha, J.Y. Cheng, C.A. Ross, E.L. Thomas, “Micropatterning of block 

copolymer in solution”, Langmuir 18 6719-22 (2002) 
 
   56. J.Y. Cheng, C.A. Ross, E.L. Thomas, H.I. Smith, G.J. Vancso “Fabrication of 

nanostructures with long-range order using block copolymer lithography”, Appl. 
Phys. Letts. 81 3657-9 (2002)  

 
   57. F.J. Castaño, S. Haratani, Y. Hao, C.A. Ross, H.I. Smith, “Giant Magnetoresistance in 

60 – 150 nm wide pseudo spin-valve nanowires”, Appl. Phys. Letts. 81 2809-11 
(2002) 

 
   58. M Shima and C.A. Ross, “Development of microstructure in Cr and Cr/CoCrPt films 

made by pulsed laser deposition”, J. Appl. Phys. 93 945-50 (2003) 
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   59. X. Zhu, P. Grutter, Y. Hao, F.J. Castaño, S. Haratani, C.A. Ross, B. Vogeli, H.I. Smith, 
“Magnetization switching in 70 nm wide pseudo-spin-valve nanoelements”, J. Appl. 
Phys. 93 1132-6 (2003) 

 
   60. J.I. Abes, R.E. Cohen, C.A. Ross, “Selective growth of Cobalt nanoclusters in domains 

of block copolymer films”, Chemistry of Materials 15 1125-31 (2003) 
 

   61. M. Shima, M. Hwang, C.A. Ross, “Magnetic behavior of amorphous CoP cylinder 
arrays”, J. Appl. Phys. 93 3440-4 (2003) 

 
   62. M. Redjdal, M.F. Ruane, F.B. Humphrey, F.J. Castaño and C.A. Ross, “Micromagnetic 

characterization of the reversal of Co/Cu/Co thin film elements”, J. Appl. Phys. 93 
7933-5 (2003) 

 
   63. Y. Hao, C.A. Ross, H.I. Smith, “Thermal stability of lithographically patterned sub-

200 nm NiFe elements”, J. Appl. Phys. 93 7909-11 (2003) 
 
   64. F.J. Castaño, B. Nelson-Cheeseman, R.C. O’Handley, C.A. Ross, C. Redondo, F. 

Castaño, “Structure and thermomagnetic properties of polycrystalline NiMnGa thin 
films”, J. Appl. Phys. 93 8492-4 (2003) 

 
   65. F.J. Castaño, Y. Hao, S. Haratani, C.A. Ross, B. Vogeli, H.I. Smith, C. Sanchez-Hahnke, 

C.C. Kao, X. Zhu, P. Grutter “Magnetic force microscopy and x-ray scattering study 
of 70 x 550 nm pseudo-spin-valve nanomagnets”, J. Appl. Phys. 93 7927-9 (2003) 

 
   66. T. Tepper, F. Ilievski, C.A. Ross, T.R. Zaman, R.J. Ram, S.Y. Yung, B. Stadler, 

“Magneto-optical properties of iron oxide films”, J. Appl. Phys. 93 6948-50(2003) 
 
   67. X. Zhu, P. Grutter, V. Metlushko, Y. Hao, F. Castaño, C.A. Ross, B. Ilic, H.I. Smith, 

“The construction of hysteresis loops of single-domain elements and coupled 
permalloy ring arrays by magnetic force microscopy”, J. Appl. Phys. 93 8540-2 
(2003) 

 
   68. A.C. Ford, T. Tepper, C.A. Ross, “Reactive pulsed laser deposition of silica and doped 

silica thin films”, Thin Solid Films 437 211-6 (2003) 
 

 69. T.Y.Tsui, C.A. Ross and G. Pharr, “A method for making substrate- 
  independent hardness  measurements of soft films on hard substrates by 

nanoindentation,” J. Materials Research 18 1383-91 (2003) 
 

   70. F. Ilievski, T. Tepper, C.A. Ross “Optical and Magnetooptical properties of �-iron 
oxide made by reactive pulsed laser deposition”, IEEE Trans Magn. 39 3172-4 (2003) 

 
   72. T. Tepper, C.A. Ross, “Pulsed laser deposition and refractive index measurement of 

fully-substituted bismuth iron garnet films”, J. Crystal Growth 255 324-331 (2003) 
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   73. F.J. Castaño, C.A. Ross, C. Frandsen, A. Eilez, D, Gil, H.I. Smith, M. Redjdal, F.B. 
Humphrey “Metastable states in magnetic nanorings”, Phys Rev B. 67 184425 
(2003) 

 
   74. J.Y. Cheng, C.A. Ross, E.L. Thomas, H.I. Smith, G.J. Vancso “Templated self-assembly 

of block copolymers: Effect of substrate topography”, Adv. Mater. 15(19) 1599-
1602 (2003) [selected for inside cover picture] 

 
   75. C. Sanchez-Hanke, F.J. Castaño, Y. Hao, S.L. Hulbert, C.A. Ross, C. Frandsen, H.I. 

Smith, C.C .Kao, “Soft x-ray resonant scattering: an element-specific tool to 
characterize patterned arrays of nanomagnets”, IEEE Trans Magn. 39 3450-2 (2003) 
[selected as Brookhaven Nat. Lab. Research Highlight] 

 
   76. F.J. Castaño, C.A. Ross, A. Eilez, “Magnetization reversal in elliptical-ring 

nanomagnets”, J. Phys. D: Appl. Phys. 36 2031-5 (2003) 
 

   77. J.I. Abes, R.E. Cohen, C.A. Ross, “Selective growth of Iron, Iron-Cobalt and Cobalt-
Nickel nanoparticles in domains of block copolymer films”, Mat. Sci. Eng. C 23(5) 
641-650 (2003) 

 
   78. E. Lyons, R. O’Handley, C.A. Ross, “Magnetic anisotropy of epitaxial Cu/Ni/Cu 

nanolines”, J. Appl. Physics 95 6711-3 (2004)  
 
   79. T. Tepper, C.A. Ross, G.F. Dionne, “Microstructure and optical properties of pulsed 

laser deposited iron oxide films”, IEEE Trans. Magn. 40 1685-90 (2004) 
 
   80. F. J. Castaño, A. Eilez, W. Jung, C. Frandsen, C.A. Ross, “Stability of Magnetic 

configurations in 160-520 nm diameter ferromagnetic rings”, Phys. Rev. B 69 
144421 1 – 7 (2004) 

 
  81. Wonjoon Jung, F. J. Castaño, C. A. Ross, Rajesh Menon, Amil Patel, Euclid E. Moon, 

and Henry I. Smith, “Elliptical-ring magnetic arrays fabricated using Zone-Plate-
Array Lithography”, J. Vac. Sci. Technol. B 22 3335-8 (2004) 

 
   82. J. Cheng, W. Jung, C.A. Ross, “Magnetic nanostructures from block copolymer 

lithography: hysteresis, thermal stability and magnetoresistance”, Phys. Rev. B 70 
064417 p1-9  (2004) 

 
   83. J. Cheng, C.A. Ross, A. Mayes, “Nanostructure Engineering by Templated Self-

Assembly”, Nature Materials 3 823-8 (2004) 
 
   84. F.J. Castaño, K. Nielsch, C.A. Ross, J.W.A. Robinson, R. Krishnan, “Anisotropy and 

magneto-transport in ordered magnetic antidot arrays”, Applied Physics Letters 85 
2872-4 (2004) 
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   85. H.J. Jang, P. Eames, E. Dan Dahlberg, M. Farhoud, C.A. Ross, “Magnetostatic 
interaction of cylindrical single domain nanopillars in quasi-static magnetization 
states”, Applied Physics Letters 86 023102 1-3 (2005) 

 
   86. C.A. Ross, F.J. Castaño, E. Rodriguez, S. Haratani, B. Vögeli and Henry I. Smith, “Size-

dependent switching of multilayer magnetic elements”, J. Applied Physics 97, 
053902 (2005) 

 
  87. T. Moore, T.J. Hayward, D.H.Y. Tse, J.A.C. Bland, F.J. Castaño, C.A. Ross, 

“Magnetization reversal in individual micrometer sized polycrystalline permalloy 
rings”, J. Appl. Physics, 97, 063910 1-5 (2005) 

 
  88. Wonjoon Jung, F. J. Castaño, D. Morecroft, C. A. Ross, Rajesh Menon, and Henry I. 

Smith, “Magnetization Reversal in Single-layer and Exchange-biased Elliptical-ring 
Arrays”, J. Appl. Phys. 97 10K113 1-3 (2005) 

 
   89. C. Pike, C.A. Ross, R.T. Scalettar, G. Zimanyi, “First order reversal curve diagram 

analysis of a perpendicular nickel nanopillar array”, Phys. Rev. B 71 134407 1-12 
(2005) 

 
   90. K. Nielsch, F.J. Castaño, S. Matthias, W. Lee, C.A. Ross, “Synthesis of Cobalt/Polymer 

multilayer nanotubes”, Advanced Engineering Materials 7 217-221 (2005) [cover 
picture] 

 
  91. M. Pardavi-Horvath, C. A. Ross, and R. D. McMichael, “Shape Effects in the 

Ferromagnetic Resonance of Nanosize Rectangular Permalloy Arrays”, IEEE Trans. 
Magn. 41 3601-3 (2005) 

 
  92. T. Kasama, R. Dunin-Borkowski, S.B. Newcomb, M.R. McCartney, F.J. Castaño and 
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