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MINIMAL SURFACES ARISE AS MODELS FOR SOAP FILMS
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ALMOST-MINIMAL SURFACES : MOTIVATION

{ HM-0 HAS NO LENGHT SCALE : AM WILLSolve For dW NO MATTER

dM=W HOW X IS LARGE !

BUT ACTUAL SOAP FILMS HAVE A LIMITATION ON THEIR Site

⇒ 3D OBJECTS WITH THICKNESS OF ORDER ≈156m

More PRECISE EQUATION
' FROM BALANCE OF PRESSURE WITH THI CANES

CDEFAY- PRIGOGINE - SURFACE & ADSORPTION- 1966 )

THIS EQUATION IMPLIES THAT THE MIDSECTION OF A
"

FILM WITHTHICKNESS
"

HAS SMALL (BUT TYPICALLY NON-206) MAN CURVATURE even WHEN

THERE IS NO GRAVITY ⇒ WANT TO UNDERSTAND SURFACES WITH SMALL M.C. ! !
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HM_ to) = Es&÷gi ≈ Hmm -1h Eirik 01h2) kik;ke

Hmt Get)= [¥5. ≈ Hubel - HE bit 01h21 kitrire

THEN AT sock x : Hmla ) = 01h) um -e
} OR HMM -- 01h4 kihjhre

fg≠⇒ (8--0)



BALANCE OF PRESSURES M IDEAL MID-SURFACE 2h1m) THICKNESS AT REM

•ÑME {at him) remix) : seem }
"

¥550170M " INTERFACE
EQUIUBRNM CONDITION FOR every seem

otfy-lx-I-r-tlm-lx-J-gg2htasvmtn.es
.

EXAMPLE IF Tht)=O AT REM THEN

HM_ to) = Es&÷gi ≈ Hmm -1h Eirik 01h2) kik;ke

Hmt bet) = Eg.
≈ Hubel - HE hit 01h21 kitrire

THEN AT sock x : Hmla ) = 01h) um -e
} OR HMM -- 01h4 bihjhre

Therefore THE MEAN CURVATURE OF THE MID-SECTION IS SMALL ! !
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THMCSCARDICCHIOMSTUVARD ' 18) ALMOST-MINIMAL LIPSCHITZ GRAPHS

LET N Be A SMOOTH COMPACT MINIMAL HYPERSURFACE WITH BOUNDARY IN 112^+1

WHICH IS STRICTLY STABLE : fNÑyl2 - IAN 1242 ≥ ✗JNYZ the c-CIN) .

Let M = {ktulxsvnlx.li KEN} , HUH
(Nyt liplw) ≤ EOIN) .

Then ◦≤ WCM ) -HIN) ≤ CIN) fm / Hmp

MORALLY : f-K)=Nn(M)
,
✗
◦
= N

,
f't)⇒

,
f-
"
Ko)=d >o

⇒ f- 4×72≥#K) - f- to )]
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THMCSCARDICCHIOMSTUVARD ' 18) ALMOST-MINIMAL LIPSCHITZ GRAPHS

LET N Be A SMOOTH COMPACT MINIMAL HYPERSURFACE WITH BOUNDARY IN 112^+1

WHICH IS STRICTLY STABLE : fNÑyl2 - IAN 1242 ≥ ✗ fNy2 the c-CIN) .

Let M = {ktulxsvnlx.li KEN} , HUH
(Nyt lvplw) ≤ EOIN) .

Then ◦≤ WCM ) -HIN)≤ CIN) Sm / Hmp

Hallow, ≤ clue){fy1HmP+Sµ1HµP} to >

ns.RMtri
SMALLNESS OF fltlm /

2
Does NOT IMPLY GRAPH /CAUTY BY ALLARD ! !

M (CRITICAL exponent FOR REGULARITY)
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"

÷:::::::::::::*
"

i

☒{Mj]j COMPACT ORIENT .
n DM SURFACES IN IR

""

terwwsg.ge/diomMj,HYMj)3eoobin
g-→ an Smg /Hey / so. ☐

HPI THE PLATEAU 'S PROB OF W IS FINITE & REGULAR AT BOUNDARY

HP2 tf W
'

CONNECTED COMP OF W & FOR HIKE
.

✗ c-W
'

F Us ,Vz C- $
"

, Us
-V2<£ , sock THAT

WE set fy : y - us≥o, y
◦ Vz≥o}

THEN
. . . É

BUBBUNG WHEN HPZ FAILS !
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HPI THE PLATEAU 'S PROB OF W IS FINITE & REGULAR AT BOUNDARY

Mj
HP2 ACUTE ANGLE CONTAINMENT FOR W •

←⇔←E%
THEN
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THMCSCARDICCHIOMSTUVARD ' 18) let W COMPACT ORIENTABLE Cn-1) DIM BOUNDARY IN IR
""

{Mj]j COMPACT ORIENT.
n DM surfaces in Rn→ %p{diam Mj , HMM;) } eoo

lmOMj=fj¢W] WITH f-g-→ id IN CTW)
g-→• 5µg /Hmjl -0.

HPI THE PLATEAU 'S PROB OF W IS FINITE & REGULAR AT BOUNDARY

tepz ACUTE ANGLE CONTAINMENT FOR W

THEN NO BUBBUNG F N MINIMAL SURFACE 7 Eje /Rn
"
open

5.T.hn#CEj)-tln(OEjlCNuMj))-soj-soo
STRONG CONVERGENCE IF Sgp fy;

/ HµjP<• FOR some p >n

THEN Mj LIPSCHITZ GRAPH ON N & ESTIMATES FROM PREVIOUS THM
.


