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Overview

Universal Few-Body Physics

@ From the theoretical side:
(\” ™M Signatures of Efimov Physics,
@ & ™M~ Four- and More-bodies universal states,

™M~ New families of universal states,

m—
e %. ‘ Ultracold Quantum Gases

(<peV)

From the experimental side:

N clean and accurate experiments

™M CONTROL of interactions (B-field)

M~ can explore the universal regime (low T
and strong interactions)
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Overview

Universal Few-Body Physics

@ From the theoretical side:
(\” ™M Signatures of Efimov Physics,
@ & ™M~ Four- and More-bodies universal states,

™M~ New families of universal states,

m—
e %. ‘ Ultracold Quantum Gases

(<peV)

From the experimental side:

N clean and accurate experiments
™M CONTROL of interactions (B-field)
M~ can explore the universal regime (low T

and strong interactions) y Allows for the use of
simple models !!!
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Overview

Universal Few-Body Physics

@ From the theoretical side:
(\” ™M Signatures of Efimov Physics,
@ & ™M~ Four- and More-bodies universal states,

™M~ New families of universal states,

m—
e @. ‘ Ultracold Dipolar Quantum Gases
Attractive é

Repulsive (¢ =0)

N CONTROL of interactions (E-field)
M~ new phases, quantum computing, etc ...
M long range anisotropic interactions

[M” The Efimov effect persist !!! é
[M” Dipolar interaction is extremely beneficial !!!
[M” Possible new few-body physics !!!
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Few-body physics in Ultracold Gases
(Why do Experiments care about it?)
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Few-body Physics in Ultracold Gases

Atomic/Molecular Losses

(three-body recombination, ...)
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Few-body Physics in Ultracold Gases

Atomic/Molecular Losses » Stability and Lifetime of
(three-body recombination, ...) condensates !!!

Three-body Recombination (B + B+ B — B; + B)

9 g — @ — e\’\’\g + Elreleased

.. loss !!!

Vibrational Relaxation (B; + B — By + B)

% @ — % + Ereleased
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Few-body Physics in Ultracold Gases

Elastic parameters » Control of few-body
(strength of interactions, equation of state, ...) correlations !!!

Atom-dlmer scattering 5+ B — B>+ B)

U T T 1 T m T
20 1 ! L
10 F | T
S B | el
RN St S e |
g \\“I E \\ E \\D‘ E
-10 i ¥ 5& i 323%
i | |
20 F | ‘ : i
10 100 1000 10000 100000

a (a.u.)
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Few-body Physics in Ultracold Gases

Elastic parameters » Control of few-body
(strength of interactions, equation of state, ...) correlations !!!

Atom-dimer scattering 5+ B — B>+ B)

SELTRS.

Dimer-dimer scattering (B; + B; — B3 + B3)

9“;” é;&;‘

Qdd/a

1000 2000 3000 4000 5000
a (a.u.)
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Few-body Physics in Ultracold Gases
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Few-body Physics in Ultracold Gases

Efimov Physics

appearance of an attractive or repulsive three-body effective
interaction ... in the strongly interacting regime (|a| > )

B’ Control of the few-body interactions

B’ Scattering length dependence
on 3-body collision rates

B’ Loses = Probe of universal states
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Few-body Physics in Ultracold Gases

Efimov Physics

appearance of an attractive or repulsive three-body effective
interaction ... in the strongly interacting regime (|a| > )

B’ Control of the few-body interactions
I
J B’ Scattering length dependence (a<0) | g
— on 3-body collision rates e® |

B’ Loses = Probe of universal states

1077
1076 ¢
In ultracold gases a is a tunable parameter, 53 10-°
S
which allows to the exploration of the ful —m8 8 > £
. N 10~
Efimov energy spectrum =
=078
1072
Ey 1071
En:W’ n:,1,2,3,... )
[ I
Ay = [eﬁ/so]nao /50 5 99 7 (geometric factor) 8 6 4 2 0 2 4 6
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Universal Four-boson States

Thursday, October 13, 2011
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Universal Four-boson States

-»- Universal properties of the properties of the four-body system
with large scattering lengths, Hammer & Platter, EPJA 32, 113 (2007)

.- Signatures of universal four-body phenomena and its relation to the Efimov effect
von Stecher, D’Incao, and Greene, Nat. Phys. (2009)

-»- Two four-boson states for each
@ (\J Efimov trimer |... see also Deltuva, FBS 50, 391 (2011)]

© €

2@’5

(c1 = 4.58, ¢ = 1.01)
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Universal Four-boson States

-» Universal properties of the properties of the four-body system
with large scattering lengths, Hammer & Platter, EPJA 32, 113 (2007)

.- Signatures of universal four-body phenomena and its relation to the Efimov effect
von Stecher, D’Incao, and Greene, Nat. Phys. (2009)

-»- Two four-boson states for each
@ (\,‘ Efimov trimer |... see also Deltuva, FBS 50, 391 (2011)]

© €

Z,;.F

(c1 = 4.58, ¢ = 1.01)

E (h?/mr})
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Universal Four-boson States

-» Universal properties of the properties of the four-body system
with large scattering lengths, Hammer & Platter, EPJA 32, 113 (2007)

.- Signatures of universal four-body phenomena and its relation to the Efimov effect
von Stecher, D’Incao, and Greene, Nat. Phys. (2009)

@ ( Controversy : (Four-body parameter ?)
)

® [Yes?] Yamashita, Tomio, Delfino, & Frederico,

@ & EPL 75, 555 (2006); Hadizadeh, Yamashita, Tomio,

Delfino, & Frederico, PRL 107, 135304 (2011)
T

E (h?/mr})
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Universal Four-boson States

-»- Universal properties of the properties of the four-body system
with large scattering lengths, Hammer & Platter, EPJA 32, 113 (2007)

.- Signatures of universal four-body phenomena and its relation to the Efimov effect
von Stecher, D’Incao, and Greene, Nat. Phys. (2009)
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Universal Four-boson States

-» Universal properties of the properties of the four-body system
with large scattering lengths, Hammer & Platter, EPJA 32, 113 (2007)

.- Signatures of universal four-body phenomena and its relation to the Efimov effect
von Stecher, D’Incao, and Greene, Nat. Phys. (2009)

... and much more is coming;:

Ky /To
@ - five- and six-body universal states (von Stecher) o] e
- Efimov four-body effect (Castin, af al.) = (;9; 5
- Three-body Universal states (Kartavtsev, af al., Ueda, at al., Esry, af al.) : i
” - Efimov effect in mixed dimensions (Nishida, af al.)
Z ... and of course: T OZE S
(Bs + B)

Dipolar Efimov Effect (\WWang, D’'Incao, and Greene)

-5.0-10" F |
~
S~

I
|
— I )
-1.0-10" F S | - (Bs + B)
‘\\ —
-1.510* F G = _
2010249 (Ba)l _
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Four-body forces 1 10 100 1000

Thursday, October 13, 2011


http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu

Thursday, October 13, 2011



The arrival of dipolar gases
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Ultracold Dipolar Few-body Physics
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Ultracold Dipolar Few-body Physics

Ultracold Dipolar gases
Atomic (magnetic) dipoles: weak interactions !!!

Molecular (electric) dipoles: strong interactions !!!
(challenging experiments)
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Ultracold Dipolar Few-body Physics

SCIENCE  VOL 327 12 FEBRUARY 2010

Quantum-State Controlled Chemical
Reactions of Ultracold
Potassium-Rubidium Molecules

S. Ospelkaus,'* K-K. Ni, '* D. Wang, M. H. G. de Miranda,' B. Neyenhuis,' G. Quéméner,’
P. S. Julienne,? J. L. Bohn,' D. S. Jin,"t J. Ye't

RAYAAAS

JILA, NIST and University of Colorado, Department of Physics,
University of Colorado, Boulder, CO 80309, USA.

Institute, NIST and University of Maryland, Gaithersburg, MD
20899, USA.

... also : Innsbruck, Yale, Heidelberg,
Hanover, ...

RbK ~ 6 x 10%a, 2.4

RbCs ~ 5 x 10%ag 23
LiCs ~ 6 x 10°ag 238
SrO ~ 1.1 x 10%, 467
IK ~ 2.8 x 10%q 1100
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Ultracold Dipolar Few-body Physics

SCIENCE ~ VOL 327 12 FEBRUARY 2010

m Quantum-State Controlled Chemical
STV Reactlc?ns of UI.tr.acoId
Potassium-Rubidium Molecules

S. Ospelkaus,'* K-K. Ni, '* D. Wang, M. H. G. de Miranda,' B. Neyenhuis,' G. Quéméner,’
P. S. Julienne,® J. L. Bohn," D. S. Jin,'t J. Ye't

JILA, NIST and University of Colorado, Department of Physics,
University of Colorado, Boulder, CO 80309, USA.

Institute, NIST and University of Maryland, Gaithersburg, MD
20899, USA.

“Universal” dipolar molecules:
RbK, LiNa, LiK,LiRb, LiCs
(unit probability of reactive collisions)

... reaction dynamics (ultracold controllable chemistry), ...

[see: Idziaszek and Julienne
PRL 104, 113202 (2010); Zuchwski
and Hutson, arXiv:1003.1418]

Thursday, October 13, 2011

... also : Innsbruck, Yale, Heidelberg,
Hanover, ...

“Non-universal” dipolar molecules:
RbCs, NaK, NaRb, NaCs, KCs
(no reactive collisions)

..., dipolar quantum phases, ...
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Dipolar Few-body Physics
(... what changes ?)
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Ultracold Dipolar Few-body Physics
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Ultracold Dipolar Few-body Physics

Dipole-Dipole Interaction:

(anisotropic and
long-ranged interactions) ... é

: *

(
Repulsive (6 = 0) é

L, dy 1 —3cos?6
0 Udip(r) — E 3

dy : dipole length \

(experimentally controllable parameter)

=)

:
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Ultracold Dipolar Few-body Physics

Dipole-Dipole Interaction:

(anisotropic and
long-ranged interactions) ... é

. dy 1 —3cos?6
0 Vaip(T) = oy 3 0 =7/2)
F \
dy : dipole length
(experimentally controllable parameter)
Repulsive (6 = 0) é
Dipole-Dipole Model Interaction é é
'Usr(r) Udip(r'?)
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Ultracold Dipolar Few-body Physics

Dipole-Dipole Interaction:

(anisotropic and
long-ranged interactions) ... é

: *

(
Repulsive (6 = 0) é

L, dy 1 —3cos?6
0 Udip(r) - E 3

dy : dipole length \

(experimentally controllable parameter)

=)

Bosons (m=0)
20 ‘
10 Hi| \
NESC_J 0 phase-shift : §; o k (V1)
20+1
L (not k1)
Z -0 F
= Scattering length matrix:
20 K
~ all/:—%;«éo (k‘—>0)
-30
-40
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Ultracold Dipolar Few-body Physics

Dipole-Dipole Interaction:

(anisotropic and
long-ranged interactions) ... é

: *

(
Repulsive (6 = 0) é
20 | -

40 | |
0 0 0V T w1 @)

20 | -

L, dy 1 —3cos?6
0 Udip(r) - E 3

dy : dipole length \

(experimentally controllable parameter)

=)

ass/de
Or
(f
F
r
F
F

- control of interactions ...
40 | i - new phases of the matter ...

] ] ] ] ] ] ] ] ] - losses (7)
0 10 20 30 40 50 60 70 80 90 100

de/ro
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How about Few-body Physics ?
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Ultracold Dipolar Few-body Physics
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Ultracold Dipolar Few-body Physics

Three-body Dipolar Physics

Efimov Physics for dipoles ?

large s-wave scattering

length

| is not conserved (multiple
partial waves contributes)

ZRM offers an analytical
solution

ZRM for dipoles (?)
(no effective-range)

~E (h?/mr?)

F(10*rq/a)

Strong Losses: Tichnor & Rittenhouse PRL (2010)

Identical Bosons: J=0

] is also not conserved !!!
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[pertubative treatment]
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Toolkit for Exploring Few-body Physics ...

Thursday, October 13, 2011


http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu

Toolkit for Exploring Few-body Physics ...

For N particles ...
A 1 5

... angles + set of non-compact
coordinates 1 ;= [(), oo}
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Toolkit for Exploring Few-body Physics ...

For N particles ... .. the hyperspherical way !!!
A 1
H=—-——VZ+ V(ri;) . 1 d? A2 (Q
2u " ; ! = a ) vir.0)

21 d?R i 2uR?
... angles + set of non-compact
coordinates 1 ;= [(), oo}
hyperradius [? : overall size
(collective motion)

hyperangles {Q} internal motion
192} — [0, 0c 7]
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Toolkit for Exploring Few-body Physics ...

For N particles ... .. the hyperspherical way !!!
A 1
H=——Vi+)> V(ry) i 1 d? A%
ou T ; ’ H=- -+ ( )+V(R,Q)
2ud?R  2uR?

2
(three-body continuum)
1 H
e
(
0f «— (ETERG
-1 H — \;\\\\ N
— ((
(<\ ~ == _’) 1
2 H
(bound channels)
3L
4 |
S . . . . . . . .. fixing [R, solving ()
0 20 40 60 80 100 120 140

R (a.u.)
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Toolkit for Exploring Few-body Physics ...

Bound and Scattering Properties

[——— + U,/(R> - E] Fy(R) + ZWI/V’(R)FV’(R) =0

(Hyperradial Schrodinger Equation)

} Resonance Spectrum

} Bound Spectrum

0 20 40 60 80 100 120 140
R (a.u.)
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Toolkit for Exploring Few-body Physics ...

Bound and Scattering Properties

- + U,,(R) — E] FV<R) + ZWI/V/(R)FV/(R) =0

(Hyperradial Schrodinger Equation)

Ultracold Few-body Collisions

"‘;\\;\ W, (R) : non-adiabatic couplings
(drive inelastic transitions)

Typical length & energy scales:
— Van der Waals length: rg ~ 100aq
— Temperature: T~ 100nK

2k
31
4t
_5 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140
R (a.u.)
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Toolkit for Exploring Few-body Physics ...

Bound and Scattering Properties

[——— + U,/(R> - E] Fy(R) + ZWI/V’(R)FV’(R) =0

(Hyperradial Schrodinger Equation)

Ultracold Few-body Collisions

1. 7 f:?jl\ W, (R) : non-adiabatic couplings

(drive inelastic transitions)
D —

Typical length & energy scales:
— Van der Waals length: rg ~ 100aq
— Temperature: T~ 100nK

2 H
3 H e e . 6
— Solve Schrodinger equation for R ~ 10°ag
4| (0.05mm!!!)
5 : : : : : : :
0 20 40 60 80 100 120 140

R (a.u.)
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Toolkit for Exploring Few-body Physics ...
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Toolkit for Exploring Few-body Physics ...

Hyperspherical representation for dipoles ...

M (RypM
ZF R)®, (7 Q) (J is not conserved)

o) (R; Q) = ZZ¢ (R;0,9) D (e, 8,7)

AQ
> [<JMK| 2;51%2 |J’MK’> 51

+<JMK| Zvdip(ﬁj>|J’MK’> U, (R) | 15 (R:8,9) = 0

1>]
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Toolkit for Exploring Few-body Physics ...

Hyperspherical representation for dipoles ...

M (RypM
ZF R)®, (7 Q) (J is not conserved)
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Toolkit for Exploring Few-body Physics ...

Hyperspherical representation for dipoles ...

M (RypM
ZF R)®, (7 Q) (J is not conserved)

ZZ¢ (R;0,9)Dicar(a, ,7)

AQ
> [<JMK| 2;51%2 |J’MK’> 51

+<JMK| Zvdip(ﬁj>|J’MK’> U, (R) | 15 (R:8,9) = 0

1>]

U,(R) : Adiabatic Potentials
P,(R) and @Q,,/(R): nonadiabatic couplings
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Toolkit for Exploring Few-body Physics ...

Hyperspherical representation for dipoles ...

M (RypM
ZF R)®, (7 Q) (J is not conserved)

ZZ¢ (R;0,9)Dicar(a, ,7)

¢VK’(R; 07 90) =0

U,(R) : Adiabatic Potentials
P,(R) and @Q,,/(R): nonadiabatic couplings

Jmax = 14
50x50 system of 2D-PDE !!!
(very challenging !!)
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Dipolar Efimov Effect
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Dipolar Efimov Effect

Three-dipoles effective potentials
Wang, D’Incao, Greene, PRL 106, 233201 (2011)

é é é Three-dipoles

continuum ...
=
~
S
~—
o\
=,
~ -6 kL dg - 3811T0 _
& l (las] — o)
N :
|
|
210 |
|
|
_12 ] 1 1 1 1
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Dipolar Efimov Effect

Three-dipoles effective potentials
Wang, D’Incao, Greene, PRL 106, 233201 (2011)

é é é Three-dipoles

continuum ...
Dipole-Dipolar Dimer
— channels ...
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Dipolar Efimov Effect

Three-dipoles effective potentials
Wang, D’Incao, Greene, PRL 106, 233201 (2011)

é é é Three-dipoles

continuum ...
o L
2L é Dipole-Dipolar Dimer
L~ channels ...
S \
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™
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Dipolar Efimov Effect

Three-dipoles effective potentials
Wang, D’Incao, Greene, PRL 106, 233201 (2011)

continuum ...

é Dipole-Dipolar Dimer
channels ...

The Efimov effect persist !!!
(difference: repulsion for R < d)

é é é Three-dipoles

Efimov States

0L
2 -
T \
~ 4 L\
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So what ?
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Dipolar Efimov Effect
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Dipolar Efimov Effect

Three-dipoles effective potentials

(schematic representation)

The barrier prevents two
dipoles to be at distances
smaller than d; !!!

R/d
: Hyperadial - / ¢

~—
o
N——
N
-
~—~ wave-function
AN W
g

R/dg%1
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Dipolar Efimov Effect

Three-dipoles effective potentials

(schematic representation)

The barrier prevents two
dipoles to be at distances
smaller than d; !!!

R/d
: Hyperadial - / ¢

wave-function

Consequence #1: Energies, geometry, ...

S
=)
Q<
E
~ are universal !!! (depend only ondy )

(Figure credit:
Brad Baxley)

R/dg%1
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Dipolar Efimov Effect

Three-dipoles effective potentials

(schematic representation)

The barrier prevents two
dipoles to be at distances
smaller than d, !!!

"""" / R/d
"""" : Hyperadial - / ¢

wave-function

Consequence #1: Energies, geometry, ...

S
=)
Q<
E
~ are universal !!! (depend only ondy )

(Figure credit:
Brad Baxley)

:

Y

Consequence #2: suppression of decay !!!
(long-lived states !!!)
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Dipolar Efimov Effect

Three-dipoles effective potentials

(schematic representation)

The barrier prevents two

dipoles to be at distances Consequence #3: universal collisional
smaller than d; !!! properties (resonances)
|
e €
""""" F,(R)

: Hyperadial -

wave-function

Consequence #1: Energies, geometry, ...

S
=)
=
E
~— are universal !!! (depend only ondy )

(Figure credit:
Brad Baxley)

o

Consequence #2: suppression of decay !!!
(long-lived states !!!)

Thursday, October 13, 2011


http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu
http://jilawww.colorado.edu

Dipolar Efimov Effect
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Dipolar Efimov Effect

Dipolar Efimov Spectrum

(schematic representation)

L L Two-dipoles
: Physics

~

Three-dipoles
Physics

=3

Energy

ay, :resonances in three-dipoles recombination
CL;;“ : interference in three-dipoles recombination

a7y : resonances in dipole-dipolar dimer collisions
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Dipolar Efimov Effect

Dipolar Efimov Spectrum
(schematic representation)
é (as < 0) E (as > 0)

L L Two-dipoles
// : Physics

: / : ,
* — 1 : I
ééé @3b as| > dy ! . (E=0) 1
! -
: é\éé Three-dipoles
s ! N . | Physics
o0 7 | é\éé
5 AN J *+ 1
— - a
mg St : 3b 1
- |
! é Long-Lived, universal states
: (depends only on 2-body physics) !!!
1 Wang, D’Incao, Greene, PRL 106, 233201 (2011)
T md2
e las| — oo de (ro) md%Eo mdfF
14.534 3.06x 1072 5.2x1073
25.498 3.03x107?2 6.6x1073
38.110 2.95%x1072 3.2x1073

(3-body) ai /de~ —81 ayt/de~18 a}y/de~8.6
(4-body) @y, /de~ —3.5 ay, ,/de~ —T7.3
apgq1/de = 20.  aggo/de = 57. apy/de ~ 58.
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Dipolar Efimov Effect

Dipolar Efimov Spectrum

(schematic representation)

Two-dipoles
Physics

//

Three-dipoles

S Physics
20
= L oA@
5 O L
é Long-Lived, universal states
(depends only on 2-body physics) !!!
1 Wang, D’Incao, Greene, PRL 106, 233201 (2011)
- md} |as| de (ro) &2 E, doT
As| — X ¢ \To may Lo ma,
M Three-dipoles resonances 14.534 3 06x10-2 5 9% 10-3
25.498 3.03x107? 6.6x1073
-2 -3
é N Four-dipoles resonances 38.110 2.95x10 3.2x10
(3-body) ai /de~ —81 ayt/de~18 a}y/de~8.6

é é (4-body) @y, /de~ —3.5 ay, ,/de~ —T7.3
é agaqr/de = 20.  ajyo/de = 57.  aha/de = 58.
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Fermionic Dipoles - a new class of few-body states !?
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Fermionic Dipoles - a new class of few-body states !?

Three-fermionic dipoles effective potentials

-2 “Universal three-body physics for fermionic dipoles”,
Wang, D’Incao, Greene, arXiv:1106.6133 (2011)

- é éé Three-dipoles
continuum ...
0 I -
-2 - é Dipole-Dipolar Dimer
channels ...
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Fermionic Dipoles - a new class of few-body states !?

Three-fermionic dipoles effective potentials

-2 “Universal three-body physics for fermionic dipoles”,
Wang, D’Incao, Greene, arXiv:1106.6133 (2011)

>

E-field

S o0
S . .
-1 = _ Single Universal State !!!
5 o F | >
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Fermionic Dipoles - a new class of few-body states !?

Three-fermionic dipoles effective potentials

-2 “Universal three-body physics for fermionic dipoles”,
Wang, D’Incao, Greene, arXiv:1106.6133 (2011)

>

E-field

S 0
= . .
1k _ Single Universal State !!!
SR _ >
A
> 3B 4] de=ssary — -
& | 1 d=00m0 RADT - TR
4 — g <+ L,
S S AL
~— -5 | | | |
0 0.2 0.4 0.6 0.8 1
R/d,
Probability Density:

) = 501 32 8= 7))
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Fermionic Dipoles - a new class of few-body states !?

Three-fermionic dipoles effective potentials

-2 “Universal three-body physics for fermionic dipoles”,
Wang, D’Incao, Greene, arXiv:1106.6133 (2011)

>

1 T T T T E-ﬁeld

S 0
= . .
1k _ Single Universal State !!!
SRt _ >
S d£—397 To
= 3 dp=5827109 ------ — _ = o
W oL dp=100T0 B ‘o 1: ?;:\)7
E N \\\\ //// ~
~— -5 | | | |
0 0.2 04 0.6 0.8 1
R/d, . .
. , Long-Lived, universal states !!!
Probability Density:
- 1 = = Ezd — 0 dg (’I“o) md?E3d md?F
)= (V¥ o7 — 1) |
p(7) = 3 ‘zi: (F=r)l) 39.7 171 42
58.2 135 43
100 139 17
O ~ 16° b, ~ 0.26d, bs ~ 0.14d, A~ 15°
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Summary
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Summary
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Summary

e Both the theoretical and experimental advances in ultracold
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Summary

e Both the theoretical and experimental advances in ultracold
quantum gases make these systems ideal candidates to
explore universal few-body physics

e The persistence of the Efimov effect for dipolar systems represents
an important landmark for the characterization of universal
properties as well as the expected stability of ultracold dipolar gases.

e The effect of dipolar interaction might be responsible for
the origin of a NEW class of universal few-body states

® Future experiments in ultracold dipolar gases are expected to offer a
much better scenario to probe few-body universal states.
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