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1) Surface wave jets and turbulent intermittency
2) Rapidly rotating turbulent flows
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Force balance leads to 3 scaling regimes
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Similarity Equations

a=2/3 y=1/3
Time drops out of problem
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Asymptotics

large radius ——> cone

f~u angle free
(U N

small radius ——> regular
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Measuring Gradients
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Dissipation and Enstrophy Time Series -- Intense Events
Zeff, Lanterman, McAllister, Roy, Kostelich, and Lathrop, Nature 421, 146 (2003)
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Burgers Equation

Gradient steepening
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Euler Equation

o, (UV)U =— —VP
ot P~
V-u=0
aIUJ — T_l a,IGJ atorigin
Ansatz
| ~ 1 o<1 local

o.=2/5 Congtantin, Green, Pelz
o =3/2 corresp. K41

vV~1!
V() = G(x / 1%

G=r""f (6,0)

Similarity equations (time independent)
arXivicond-mat/0311487

7 G +a(rV)G + (GV)G+V'TT =0

y=o-1 t=—1



Time dependence of dissipation rise

.
4
30 | g -

0

M
~
-’

¥

N
©)
1

d" 0bd *bo* Ho* gt
#d”n’oﬂﬂﬂﬁ' 00

-
@] (]
1
)
i
iy
® 096
+ ittt b
)
]

O 16

™=\
=2
&
0

2
10

1
10 F

0
10 F

10

o=—2/0



Rapidly Rotating -- Coriolis Large

0.V + (v-ﬁ)w 2QX V= —%ﬁp + vy



Grid generated turbulence

L o e e = o o=
1
\_

I

m .

A \ | H.O
) 2
Grid pull Grid pul 10 ¢
T~
N— 1 - ------------
<—] <1 10—3 . . |
> > 0 100 R 200 300
\ \ A
& Measurement Measurement Ro = Vims / Qb ROSSby No.
Volume 8 |vol
pE— olume

— Ry =Vms A/Vv Reynolds No.




10 %¢ : -

Decay of kinetic energy Q= 0Hz
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HZO, Q=1.7Hz
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Plane wave solutions

vV = Voei(IZ-F—mt)
W= 20k
0< |0 < 20

Modes of Containers



Frequency spectra of <v>
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Simulations by Johannes Wicht
Dynamo action in Spherical Couette flow




INnternal shocks
» I

W=0.6598, t =—1.6 x 10-4

W=0.6597.t =—6.6 x 104

M. Rieutord and L. Valdettaro. Inertial Waves in a Rotating Spherical Shell. Journal of Fluid Mechanics, 341:77-99, 1997.



Equations of motion: known
0V + (VoV)V+ 2Qx V= - VP + —(B eV)B + VvV 2V
0B + (VeV)B = (B eV)V+ 1V 2B
Vev=0 VeB=0

Key Parameters

R UL  magnetic field stretching
m - - . : > 1
n resistive damping

tum diffusivit
Pr_ :%: momen um .1 us.1\f1 y ~o(10°5)
magnetic diffusivity

UL
R = Y >O(105)

large R --> turbulence

g BoL Alfven wave motion

> 1
(pHo)m resistive damping



60 cm experiment
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Magnetic field measurements
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spherical Couette flow
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Modes in spherical Couette flow
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2Q0

Modes in spherical Couette flow
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Induced magnetic field

Experiment
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(a) wiqp/6 = 1.30, Q; = 5.7 Hz
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(c) wiap/ = 0.39, Q; = —12.2 Hz

Theory

(A0 H)

(b) lmag — 2, l — 3, T — 2, W/Q:0.667
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(d) lmag — 3, l :47 T — 17 W/Q:0.612



Induced magnetic field

Experiment

(1840

(e) wiap/ = 2.50, 2; = 16.8 Hz

(g) wiap/2 = 1.51, Q; = 12.0 Hz

Theory

()

(£) lnag =3, 1l =4, m =3, w/Q = 0.500
N B

(h) lmag :4, l — 5, T — 2, W/Q:O.467



Conclusions
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