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A drop falling from & faucet is a common example of 8 mass fissioning inks twe or maone
pisces. The shape of the liquid i this situation has been investinated by both expsriment
and comgutar simedation, As the viscosity of the liquid is varied, the shape of the drog
changes drarmatically. Mear the point of bregkup, viscous drops cevalop long necks that
hen spamm a senes of smaller nacks with aver thinner diamaters Simulations indicate that
this rapaated formation of necks can proceed ad infinitum whenever a small but finite
amolnt of noise is prasent in the experiment. In this stuation, the dynamigal singularity
pecumng when @ drop fisgons is characterized by a rough interace,

wh'-"i liappens when ligquidd drips from a
el As i falls, ics topalosy changes rom
a single mos of Aoid inee wo o moe
drops. This common phenomenon is ooe of
the simplest hvdrodymames examples of o
singularity (1) in which physical quangicies
become discontinuous in 2 fnite time.
HI'N.\. Wi :rr-u;riﬁ.-'rrr I|||_' -\.|'|;|F||,- of rhis sL1a-
gularity for fuids of varying viscosite drip
ping theough air frees a evlindrical nezle,
scientific studies of chis system dare back o
Lord Rayleigh's seabiliny analysis of a liquid
cylineder (2} and Plaweau's analvsis of o
hanging pendant dropler {31, More recenr
wrrk hns Begun to addeess the shape of the
interface near the ssagularing. Eggers and
Cupont (4) simelaped falling dropless b
mgans of the Navier-Stokes COuEariens anad
showed that their selutions agreed wirh the
experamental shapes of warer |'||'|nrn|‘;|ﬂ;"h-:-.|
by Fereprine < al. (5.

Although our soedy focuses on a specific
experimental system, the dynamics near a
singularity should be insenzitive to changes
an e tnitin] conditions and exrernal forcing
L il:I'Iil'l HI '\I-'\-'IIJI.' CATIEE |'||‘. FaTamcieTs, T|'|l,|-,,| Lo
El-l-i-l-i-"'\-' af the intertace near the I‘irl'.-l:-\.l:;' poind
should nor degend on wherher the drop i
I-.’l|:‘;l:;_-.‘; i gravitationsl ekl or being pulled
apart by shear forces (85, This cRprcistion
arses froam the realization that as che inLer-
face breaks, s chickness mist eveniually
mecorme much smaller than any ather length
in the problern (until microscopic atomic
scales age seached). In this rennse, thie :'\-n|'!'
length (73 thar can afece che dvnamics i the
thickness of the uid fsell, @ thar rhe
simplest assumpoion for che dynamics i selé-
sirilaritv—that is, the ‘5-|'|.'||'-\.' near the sin-
gularity changes in time onby by 2 change in
scale. The mathemarical Sefiniten of o sim-
tlaricy solution s
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where i describes the radius of the :5r|'-|'- a5
A uncrion of che vertieal coordinace @ and
Lime §; f(e) ds an arbitrary Rimerion of cime:
iz a comstanc and g, s the position
where the dropler breaks. This scaling
hvpothesiz has worked well in describing
other types of singularities, ranping from
cricical phenomena (8) m droplet breakup
in a rwo-dimensional Hele-Shaw cel] (9,
[8). Also, for our problem here Eggpers
(1Y construcred A simllanity selution thar
showed good agreement with nurerical
sodurians to the Mavier-Suokes egquation s
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low viscosities. On the other hand, Pummir,
Ziggia. and co-workers (121 have analyzed
several mathemarical models of singulasi-
ties with o high Reynolds number thar
shewed nonstendy corrections o Eq. 1.
HII'-'-'.'"-'{‘r. e fhe hest of [R{H ] :.:,|:|q.:'|l.'|q.-J|_=|_'
those models did not have an expertmen
tal realization. For the case of the drip-
ping fances, we will show that both views
have some validiey: che similarity solurion
provides o basis for the uoderlving sonuc-
ture, but there are tme-dependent correc-
reons b this solution thar alres the :'.|'|.'|::r
dramatcally.

There are three independent length
scales that charscoerize the hydrodynamics
af the dripping fauces (§1: (1) the diamerer
of the nezle 0 (i) che copillary length
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which pives the balanee between surface
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where pois the fuid densiry and g is che
acceleration of mravieg; and (i) rhe viseous
lengrh scale
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Flg. 1. Tre shape close o the
time ol Bragup ol fe drops wilh
difarant viscosilies, The hguids
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