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Sato&Packard, Physics Today 10, 31 (2012), R.Simmonds et al., Nature 412, 55 (2001)

Figure 2. A superfluid interferometer.

Two nanoaperture arrays (red) interrupt a torus

filled with superfluid helium. In response

to a pressure difference, fluid in both arrays
oscillates at the same frequency. A gradient in
the quantum phase within the torus alters the
relative phase of the oscillations, which affects

the total oscillation amplitude detected by the

sensing coil.
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Figure 3. A superfluid gyroscope. (a) A superfluid interferometer is
placed in Earth’s rotating frame with its area vector A at some angle
with respect to Earth'’s rotation vector Q.. The quantum phase shift
across the device is proportional to the so-called rotation flux, Q. - A,
so by varying the direction of A one can measure .. (b) The modulation
in the oscillation amplitude, experimentally observed here with a
helium-3 interferometer, has the form of the absolute value of a cosine.
(Adapted from ref. 9.)

b5
8 1.0 g -e ~\
|— \ | Y
= 0.8 \ {
E Y
< 0.6 {
é 1 f | L ] ]
=044 | H
< \ 1
= 0.2 i {
G & Y
8 0.0 . T . .

1.0 0.5 0.0 0.5 1.0
NORMALIZED ROTATION FLUX

SQUIDYERL 5 i&

EREAN)DLDIGE

BEERDZS

INSTZREF/TOTHITS FIZ,. F/TU.NbZEED,

a Displacement sensor coil
o

Diaphragm —a ¥_ FElectrode
L -

T+AT, P+AP

TR
T,P " Aperture array

Caherencelength
4He

$ = Tamam, 14
3He

¢ =3So/y1-T/T;

¢o ~ 12 nm
B iR BB R B T < |

Al,O,~5 nm

(Insulator)

" Nb
SDnm‘ >




R vre R i

o 2 AP

TICuCl;: Double chain along a-axis

Oosawa (2004) JPSJ 73, 1446
Kudo (2004) JPSJ 73, 2358

BaCuSi,O,: “Han purple”
X i ©o

WO w
| b

0

=

~ Coupled two-leg ladder

DimerMS AL LSLERE | |

3

5

£

[
@

o

=

T

= TIicuCl,

30 40 50 60
TK)

Oosawa et al., (1999) J. Phys. Condens. Matter 11, 265

0 50 100 150 200
T (K)
Sasago et al., (1997) PRB 55, 8357



Yamada (2008) JPSJ 77, 013701

M in TICuCl,

,-11 f—‘r;r.';.;; .\r“

[§]

~
tejy = gua(H — Hy) — von \\ |

0

In d-dimensions,

T.  (H — H,)%?

Transverse staggered magnetic

moment in magnon BEC

H>H

H.— H, o< T%/?

1 T T T T I T -
TICuCl, 10fF T T T T T H
L H1(10=-2)
"TICuCly 1
- 7.0T
69T o 8_—HFculcululiun with U=313K M
68T
6.7T e
66T ° t
L 65T °
64T == d
63T o
6.2T =
er =4 y 1 Hifb (M-T)
™ 59T 6F P HL(10-2) (M-T)
5.8T A HAR201] (M-T)
gg o H//b (M-H)
55T HL(10-2) (M-H) |
A A HI201] (M-H)
ggT gl O HL(10-2) (Faraday)
54T =
4-|- | 1 1 1 1 -+
W 1 | | | | ] H .
0 1 2 3 4 5 6
sl /
12 T T T T T
H=120T « , |
. TICuCl,
10} " 16
g -
Q H//b
10.0T o
c 8 . 3
o ° -
£ o * Q=(10-3) | -°
c . -1 4 =1
=] 6 @ ]
3 o &
™ . [
c: e
il 8.0T . - ° . TN 9
> 4, 72T . no
= 7.0T . ~
c - ° . 42
o s,aT‘_“‘-.,.%%a
£ 66T “adw, I . .
|
(=] -
Jo
10

T(K)

Tanaka et al., (2001) JPSJ 70, 939


http://maru.bonyari.jp/texclip/texclip.php?s=%5Cbegin%7Beqnarray*%7D%0D%0AH_c%20-%20H_g%20%5Cpropto%20T%5E%7B3/2%7D%0D%0A%5Cend%7Beqnarray*%7D
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