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Conjecture 1 (Yudovich (1974), [34, 35|, quoted from [23|). There is a ‘substantial set’ of inviscid

incompressible flows whose vorticity gradients grow without bound. At least this set is dense enough to
provide the loss of smoothness for some arbitrarily small disturbance of every steady flow.
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The formation of large, isclated vortices is an extremely common, yet
Its ubiquity suggests ail expla-

speetacular phenomenon in unsteady flow.
nation on statistical grounds.
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However, if 1/® <0, then vortices of the same sign will tend to eluster, — pre-
ferably the strongest ones —, 50 as to use up excess energy at the least possible
wost in terms of degrees of freedom. Tt stands to reason that the large compound

vortices formed in this manner will remain as the only conspicuous features
“of the motion; because the weaker vortices, free to roam practically at random,
will yield rather erratic and disorganised contributions to the flow.
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Once upen » time there were n vortices of sirengthis Ky,
dimensional f{rictionless "cemuppbslu¢, luid. Thay were QQ0}OJPU 3
could play rinamaro:ﬁd~tne~yowd otherwiss. The rule of that game ~was

' - "1?;'5/-;3311 X3 dy: fdt = w,f DX
where mf:“ Jw sas 5 Xny Vp}

3 the energy apart from =n ¢
(which 1s infinite on account of the self -energies). The function

[RES:

1ls
if-

like this . . ) .
§ o= ﬂ}w\,. tnlk 1mg{r' v+ (potential of image forces;
LTt o', 3
and the image lorces are finite except near the boundary, --- Now the vortlicss were
very playful like I said and they liked to distribube themselves in completely razdoq
fashiocrn but they could not do that because they had Loo much eperpy. You see bhsy 1
not 1iks molecules which have more reom in momentun-space the mors energy they have.
The vortices had only a finite confipuration-space. So when they had more energy ihan
the averags cver that space, they could not play quite the way they wanted 1o, www
You ean ﬁwbﬂrlwa the ergodic distribulion approximately by a canonical distriJ tion
—g. ) \
£(x3, Fis ser s Xgs Yoo = oexpl{w + e W/@)
with an antitempersture ~ &% 0, You will note that the phass-~integral convers

for gne pair of vortices if and only if (/2w & }Kiﬁjj>

For a gst of vortices there are further necessary conditions. You can [igurs

there is no way to take care of much energy unless you let at 1eaqt one pmir
vortices of the same sign get close teogether, w—-

vortices arranged il so that most of them could play Just the way they wanhed 504
They just pushad Lhe biggest vortices together until the big vortices had all the
energy the 1lltitle cnes did not want, and then the little vortices played ring-around-
the-resy until you 2ould not tell which was where, and it make no difference anyway.
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The case W > W is quite different. We now need & negative bempsra
ture to get the reguired snargy. The a;gumpriate statigtical methodg have snalogs
not in the theory of electrolytes, bubt in the statistics of §harg. In 2 zeperal
way wWe can foresse what will happsn. vcwﬁisaa of the game algn will tend t¢ move
bogether, more go the strongsr the mpulsiewbsmem them. Afher this BZoTexa
tion of the stronger vortices hasg dispeseé, of the excess aneTEy, the wsalkel YOI~
tices are free to rosm ab will.
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Theze predicted alfecis carry some ressublances to familisr habits
of vortex sheebms. If the rolling up of portices ig to be sxplained thus on 2
stabistical basis, we may deseribe it ag & procesa of crystallization, whieh
ocomrs in respouse to & prevalling negative "market price® for energy.
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