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parameter, 60, 63, 98, 103, 148, 180

local induction approximation, 59–61, 63, 67, 70, 72,
73, 77, 78, 98, 202, 205, 351, 352, 360, 361

extended, 70, 71, 73
Lorentz force, 51, 52, 113, 264, 300, 314, 315, 317,

331, 332, 341
lowest Landau level (LLL) state, 110–114, 127–128,

131–133

Mach number, 45
macroscopic quantum tunnelling, 296
Madelung transformation, 39, 191, 237, 238, 274
magnetic crystal classes, 90–92
Magnus force, 12, 27, 51–57, 63, 64, 78, 202, 214,

223, 238, 264, 297, 300, 301, 322, 326, 328,
331–333, 338, 340–342

inverse, 340
Magnus tunnelling

many-body approach, 301–305
in orifice, 305–307
near sharp wedge, 307

three-dimensional semiclassical theory, 297–298
near sharp wedge, 299

two-dimensional semiclassical theory (point
vortex), 298–299

Mermin–Ho relation, 272, 284, 286
momentum

balance, 11–14, 24, 26, 27, 42, 112, 113, 127, 201,
207, 209, 227, 230, 233, 237, 238, 333, 342

flux, 5, 6, 11–13, 16, 17, 20, 21, 27, 39, 40, 42, 89,
96, 113, 120, 129, 137, 154, 155, 169, 170,
175, 185, 190, 200, 201, 206, 209, 227, 233,
235–237, 273, 278, 279, 331–333

of curved vortex, 48–50
of helical vortex, 69, 70
of helical vortex ring, 72, 73
of phonon, 17
of straight vortex, 49, 51, 56
of vortex ring, 61

Mott insulator, 337, 339
mutual friction, 175, 176, 179–182, 184, 185, 187,

195, 197, 199, 202, 208, 241, 211–243, 268,
284, 286–289, 324, 346, 348, 349, 363

force, 172, 173, 185, 210, 213, 215, 247, 262–264,
267, 270, 314, 346, 347, 349

parameters, 172–213, 215, 222, 226, 228, 238,
241–243, 249–250, 288–289, 322, 346

torque, 204, 210

Navier–Stokes equation, 18, 19, 21, 22, 31, 134, 184,
236, 343

Noether’s theorem, 39, 273, 274, 330, 331, 335
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quasimomentum, 17, 331, 334, 335, 342

balance, 332
flux, 331, 332

quasiparticle distribution function, 174, 262–264, 266
Fermi, 250, 263
Planck, 174, 214, 222
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Stokes paradox, 19–21
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superfluid Ekman layer, 104, 138, 141, 145–148, 150,
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superfluid Ekman number, 145, 149, 151
superfluid on porous substrate, 319–325

jungle gym structure, 319–322, 324
superfluid–insulator transition, 337, 339, 341
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Bekarevich–Khalatnikov boundary condition, 138,

139, 143, 194
collective, 139–142, 198

correlation length, 139–141
force, 136–138, 140, 147
parameters, 137–140, 149, 198

Taylor–Proudman column, 31
Taylor–Proudman theorem, 30, 32, 106, 107
thermal conductivity, 18, 174, 241, 243
thermal nucleation of vortices, 290–293

in orifice, 295–296
in uniform flow, 292
near sharp wedge, 293–294

Thomas–Fermi approximation for BEC, 125, 127, 128
tilt symmetry, 355–358
Tkachenko wave, 105–107, 109, 110, 113, 114, 120,

122, 124, 128–133, 145, 147, 163, 165, 166,
181, 182, 184, 187, 197, 201, 202

in pulsars, 110, 120, 163, 165, 166
torsional oscillations

dragged mass, 135, 144, 316, 317, 324
period, 135, 142, 316
quality factor, 135, 142, 316, 317, 319, 324

Vinen’s equation for vortex tangle, 347, 349, 360, 361
Vinen’s experiment, 53, 54
viscosity tensor, 17, 20, 200, 235
viscous drag, 24, 214

viscous mode, 19, 32, 34, 35, 134, 179–182, 195,
199–201

viscous penetration depth, 19–21, 32, 36, 135, 184,
214

Voigt’s notations for elastic moduli, 92
vortex bundle, 115, 117–124, 207, 349, 350, 363

boundary conditions, 120–121, 157–162, 199–201
torsional oscillations, 155–160
twisted, 151–155

vortex core, 45, 46, 48, 51, 55, 60, 62, 63, 80, 84, 110,
127, 166, 215, 238, 242, 243, 308, 320, 340,
359, 360

bound states, 255, 259–263, 265, 266, 268
empty, 46–48, 259
in Gross–Pitaevskii theory, 46, 53, 55, 56
normal, 259–262

vortex creep, 320–322, 324
vortex diffusion, 315, 317
vortex-free region, 115–117, 123, 153, 157, 204, 207,

209, 210
vortex front, 151, 202, 204–210, 348, 363
vortex line lattice (VLL) state, 84, 90, 112, 113,

131–133, 169, 213, 286
vortex mass, 53, 55, 56, 66, 244, 264–266, 297,

299–301, 334
compressibility, 55
core, 55, 266, 301, 333, 334
Kopnin, 265–267
transverse, 267

vortex mobility, 314, 315, 317
vortex pair, 308

dissociation, 308, 318–321
normal density, 309

vortex reconnection, 354, 360, 361, 363
vortex tangle, 346–349, 351, 354, 356, 358, 360–362

Wess–Zumino term, 237, 342
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