Magnon BEC, new results.

Yu.M. Bunkov

Institut Neel, France




Atomic BEC

BEC of spin waves

In superfluid 3He-B
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Spin waves in superfluid 3He are ready to be condensed!
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Quantum gas

BEC, superfluidity
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CW NMR. A.-S. Chen, Yu.M. Bunkov, H. Godfrin, R. Schanen,
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J. Low Temp. Phys, 138, 753 (2005)
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Spin superfluidity and BEC of magnons was found in a5
different states of superfluid 3He. In one of this states the induction
signal can live more then one hours. Its corresponds to a 99.999% of
magnons to be condenced! For an atomic BEC the 30% condensation

was only achieved!
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Superfluid 3He-A in squeezed aerogel
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Superfluid 3He-A in squeezed aerogel
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Curve (a) Free induction decay in superfluid 3He-A after switching off the RFpumping; 75e.

Curve (d) show the free induction decay for “switch-off” and in the normal phase.
Curve (e) show the free induction decay for pulsed NMR

P. Hunger, Y. M. Bunkov, E. Collin, H. Godfrin;
Evidence for Magnon BEC in Superfluid 3He-A
J. of Low Temp. Phys 158, 129-134 (2010)
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Coupled Nuclear — Electron precession

W ||
My T SR Sy e
Orf 55 :TL::: =Ee s lS ’:———':-—‘
> s l' /(/,w"
600 MH I v
: il | vl
k /
"00: CsMnFs
| / 7-2%
w01 | / B
a i . m, = my(T)cosp
ml‘l[} mEU — mnm( 200': /
W = \/(m60)2+(m§f)2+k2v§$ me{]:ye\/H(H+HD) : | |
TN 2 3 4 HK3 5
w" n0 C017 * mnO _ H L H"
k l+(k/ W(H+Hp)
0 Mmooy
HH+H,)) My "7



Saturation of nuclear magnetic resonance under conditions

of large dynamic frequency shift

V. A. Tulin Zh. Eksp. Teor. Fiz. 78, 149-156 (January 1980)
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M. I. Kurkin calculate the critical energy for
lock un state in a therms of Bloch equations.
The shape of the signal was never investigated
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Paramagnetic system

S=yx(DH

Thermal excitations (S,5—S,)

Superfluid 3He
Antiferro with big pulling

Locally coherent magnons
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FID amplitude, arb. units

f, = 561.6 MHz
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T=15K
f .= 562.55 MHz

(a) FID 1n normal state
(b) Echo
(c) FID 1in BEC state
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Noise Pumping of Nuclear Spin Waves
in an Antiferromagnet

A. V. Andrienko
P/Pin
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Fig. 10. Oscillograms of the trailing edge of microwave
pulses and a signal of electromagnetic radiation from a sam-
ple for 7'=2.08 K, H = 1790 Oe, P, = 2000P, and o, =
wgr — 21 X 0.7 MHz for (Z) monochromatic pumping and

(2) noise pumpmo Curve (3) represents the trailing edge of
a pulse for P < P.. t = 0 corresponds to the moment of

switching off the pump oscillator.



The spin systems with strong Suhl — Nakamura interaction has many
similarities with superfluid 3He and particularly with 3He-A in squeezed aerogel

The long lived induction decay was found after a magnon BEC condensation
under a strong RF field. The signal is longer then the T, after a short pulses

The coherence of the induction signal manifest the existence of coherent spin
current which prevent the dephasing.

The new CW NMR data shows the frequency dependence of the signal more
complicate then it was in CsMnF4 previous publications. It may be related

with week ferromagnetism of MnCO,, relatively small frequency shift, different
orientation of RF field versus easy plain and magnetic field

a complicate involvement of electron spin subsystem. See poster.
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