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Superfluid *He

Fermi liquid. 40

Superfluid transition at ~1 mK.
Cooper pairing with L =1 and S = 1.

Order parameter: 3x3 complex matrix.

B phase: A, = A e'? Rjp.

(A — gap, ¢ — phase, Rj; — rotation matrix). (

Oscillations of the order parameter: 18 modes,
4 phase (Nambu-Goldstone) modes — gapless,
14 amplitude (Higgs) modes — gap ~ A.
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Leggett equations:

/)
P
YN
P
-/
L/

L/

/

/!

/!
P
/)
-7/

/
1

U = 104°
(Leggett angle, minimum of spin-orbit interaction
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Texture and spin waves

Motion of R(n,)) — spin waves.

Flare-out texture in a cylindrical cell
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Equilibrium distribution of R(n, ) — texture.

Gradient energy
Spin-orbit interaction, g

Interaction with walls

Linear NMR, Qp < vH, n || H




Homogeneously precessing domain (HPD)

HPD creation of HPD in CW NMR
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Experimental cell

Experimental cell

Magnet system

RF coils
Cell

Niobium shield —
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Experiment

NMR spectrometer

Generator Reference

Keysight 33510B

Lock-In | | Oscilloscope
SRS 844 Pico 4224

frequency shift, df = % — fo, kHz
02 04 06 08 10 12 14

P = 25.7 bar
fo =1124.5 kHz
Uexc =12V
Igrad =-10 mA

CW NMR signal, a.u.
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" Low-temperature” modes:
f2 0.6 (w_f)/H) .HRF

"High-temperature” modes:
f? o< (w —vH)/Hee

Gradient dependence: oscillations are localized
in different parts of the cell.

Parameters:

vHy/2m = 1.12 MHz
(w—"vHp)/2m =0...400 Hz



Y 1 coordinates:
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Numerical simulatons

Instability of the HPD boundary
Creation of HPD in CW NMR A
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