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solid Superfluid He-3
35bar [—— —
A
B normal
Fermi-liquid
3mK ' T

Wa o (kg + iky) (| 1) + | 1)

U o (—kg + iky) (| 1) + Kz (| 14) + | 1)) + (ko + iky)| 1)

Wpor < k(| 1) + [ 41))



Theory - Aoyama, lkeda, PRB 2006

Experiment - Dmitriev,Senin, Soldatov,
Yudin, PRL 2015

Wpor o< k(| 1) + [ 11

Polar state

Nematically ordered aerogel Nafen — 90
Al,0O3 strands almost parallel at distance 3 — 5 mm

mean diameter 8 nm, mean distance 50 nm

Asadchikov et al, JETP Lett. 2015
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He-3 superfluid critical temperature RN

in anisotropic aerogel

Anisotropy lifts the degeneracy between superfluid phases

F2) — Fz(z) + F(gQ) = CI‘O(T — TC)|A|2 + nijAaiA;j

Media uniaxial anisotropy with anisotropy axis
along Z is given by the traceless tensor

10 0
nij=m| 01 0

00 —2

n>0

(iv) Polar phase Ay = AV, 2,6 Ff) = —2n|A|?  TPolar =T, + 2n/ag



Axipolar phase formation
in uniaxially anisotropic aerogel

Feond = Q'AEiAai + Th'jAaiA;j
+B1|AniAai|? + BoA%iAajARiAps + BsALiApiAL; Apj + Ba(A%; Ani)? + BsAniApiAs;Aaj
Axipolar phase A,; = V, [aZ; + ib(x; cos o(r) + ¥; sin ¢(r))]
Frond = (a0 — 277)a..2 + (a + 77)62 + ,,812(0,2 — b2)2 + 345 (a.2 + 62)2

P12 = P1 + [e, B345 = B3 + Ba + B5

= (X0 (T — Tc) |
B123a5 = P1 + P2 + B3 + Ba + Bs

7 a1 — 1T,

polar Ter =T, + 2—7 a? = a.g = — ol - 1), b=0 TC1 >Tc
o 2312345

] 3;‘3345 — ;‘312 5—1.26 n T <T

: To=T.— =T, — - c2 - 'c

axipolar 2 a0 281 2 1+ 0.150 ayg
Bsgs — 12 b? ag(1 — T,
a = ag + 5(1, da = —- 345 12 b2 = — 0( 02) VM, J.Low Temp.Phys 2014

28312345 ag 43345



Phase diagram dependence from aerogel density

and degree of anisotropy
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Experimental phase diagrams
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Phase diagrams of *He in nafen-72 for 2.5 coverage (a)

and for pure He (b) obtained on cooling from the normal phase.
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Microscopic theory  Hint = Z / d*ripl (r) [u(r — ri)dap + J(r — 15)0asS] ¥s(r)

4

111 d3p . - *
FO = {goij -7y / (QTP)B])Z-Fj(p,w, )G(p,w)G(—p, —w)} A% AL
1 (13])’
G J ( p— Y (w) = U2 e l.
Ug—ni [u%+(3 +Sk cr )Jz] = n, [u + lS(S+1)J ]

| R |
Yp(w) = — 2 {1—5[pﬁ—i(piﬂLpi)]}swnw

1 1 .
P—p’ + gS(S + 1)( )aﬁo-)\a pﬁg)\pJ2 ] r] (p',w)G(p', w)G(_p,* _w)



Singlet versus Triplet

e 2 T

d3p’ ; r
Fj(p._w)—p]+ f(QT') [ [2) p’ 35(5_’_1)( )aﬁaAa pﬁJé‘LpJI:Q) p] J p:w 7 p,:w)G(_p,:_w)

R 0 1
singlet 9= ( 10 ) Abrikosov & Gor’kov JETP 1961

%S(S -+ l)g(’xﬂa}’;aaéﬁgka; — —iS(S + l)J(f

triplet g_?‘»)p - (_Gfp’i(skpiafp)

1SS 4+ D(gNhs010005800 g = 7SS + 1)J58,



Critical
temperature
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Spln current Residual resistance of a normal metal
Abrikosov&Gor’kov, JETP 1958

, OH a0
Ji:—dwi Wi :Vze )/H—E——za)ﬂ
Larmor theorem
1 3r(DMx) DMy D = —is V-+10' Ny
T
+0o0 de d3 1
jz(k' — —T' / / pzaaﬁ(aﬂaw])n —nwz
4m 4

d3 pl

(27)?
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Paradiffusion Aslamazov & Larkin,1968
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Conclusion

The anisotropy suppression in anisotropic aerogel
filled by pure He-3 is determined by the sum

of two independent terms originating

from the potential and the exchange scattering.

The change of anisotropy of scattering at different
types of covering must also reveal itself
in the changes of spin diffusion anisotropy.
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