
JHH80
→
June 12

Math 636 ! s

Caroline Davis

freelance end may31,15
mathematician

for June
'¥ ??

Locasoftlatingstcaptures
in Perko) or :start Julylizs

z-sided DH theory



JHH80
F- zoneofignorauce
%# §,

math 636 ! s

2-004 Davis
"Zone

of ignorance
"

*-

¥¥gᵗo◦nen¥¥;yHmathematician g§A*teansiHe¥¥¥%¥*É¥?⃝•moment:Ég¥
asofnatingstcapturesGoat

start-ups in Pernlo) or :

2-sided DH theory



Matings :

•
all the ways to

combine

kf with kg

- equivalence←
"%

classes
"

cause my:|- -
i--- -

-

• mating is disjoint type,
verified by equators



Matings : Captures .

•
all the ways to

combine • all the ways to combine

Kf with itself .Kf with kg a 8N external% ray i.

internal ray
- equivalence

classes
" Ro *

.

←
""""

#÷.
E- H%f◦*¥

can be long
:

fly
' 1=8 a

• mating is disjoint type,
← ⇔..

- -
i--- -

-

or component

type c
→ pneperiodro

verified by equators component



Matings : Captures ' matters

•
all the ways to

combine • all the ways to combine

Kf with itself .Kf with Kg A external

¥%% ray i.

internal ray
- equivalence

a.* my:|←
""""

"
• * E- it f. *:classes

"

d→
fly

' 1=8 y' a
- -
i--- -

-

e Becomes type 8 us periotic
• mating is disjoint type, or component

type c
→ pnepenrodro

verified by equators • component

Wdfvide?⃝



Perzlo)={
Qrmswl

Per,6)
= { QR?;e;!, } superattracting}superattracting 2-cycle

✗

-



Per,6)
= { QRMS w/superattracting}fixed pt a) MCPeri lol
~
_ { zztc} = {Efc / orbit

of }
0#a

= K

e

29



Per,6)
= { QR

Ms w/
superattracting}fixed pt a) µ CPer, lol

~
_ { zztc} = {Efc / orbit

of }
0#a

= K b) bln) CM
= {Etc / 0 in [exact}n - cycle

e

za
g



Per,6)
= { QRMS w/superattracting}fixed pt a) MCPerico)
~
_ { zztc} = {Efc / orbit

of }
040

3115.
=K b) bln) CMHis =fzµ=f"115

4115 3115 = {Etc / 0 in [exact}n - cycle

2) c) M connected :

ez 1/4=0 701 : ¢-115→ E-M
n>extcrnalrays.ircharacteristic f-=fq=fo*



Per,6)
= { QRMS w/superattracting}fixed pt a) MCPer, lol
~
_ { zztc} = {Efc / orbit

of }
0#a

b) Gcn) CM
= "

= {zztc 10 in [exact}I n - cycle

c) M connected :[^^

=Oe FOI :& -115→ E-M29
ms extcrnalrays

÷
characteristic f-=fq=fo*

d) Hubbard trees



Per,6)
= { QRMS w/superattracting}fixed pt a) McPerico)
~
_ { zztc} = {Efc / orbit

of }
0#a

= K b) Gcn) CM
=KUÉ

= {zztc 10 in [exact}n - cycle

c) M connected :

• JOI :& -115→ e-M
EVIE nsextcrnalraysn

characteristic f-=fq=fo*

d) Hubbard trees"

polynomials Inimical matings "



Perz(o) = {
QRMS at

Mz : = { f / f
"
lol ⇒a} superattracting}

2-cycle
= { ¥4 :c≠-1 }

Basilica
mate

✗ to

B.= BUZZ
-



Perzlo)={
Qrmswl

Mz :={ f / f'%) # a} superattrading}
2-cycle

Mn={ flf "/o ) -1>a}
' {¥7 :c" }

Basilica
mate

✗ to

B=BuÉ
-

\



QRMSWI

Mz :={ f / fklo) # a} Perzlo)={ superattrading}
2-cycle

Mn={ flf "/o ) -1>a}
' {¥7 :c" }

Basilica
mate

MB={ allmatngswith Basilica}

✗ to

B=BuÉ
-

\



Perzlo)={
QRMS w/

Nz : = { f / f
"
lol # a} superattracting}

2-cycle

Mn = { flf
"
/o ) -1>a}

' {¥7 :c
Basilica
mate

MB = { allmatingswith Basilica}
Mf = { all matingswith f }

- ✗ to

B.= BUZZ
-

\



QRMS w/

Nz : = { f / f
"
Lotta} Perzlo)={ superattracting}

2-cycle

Mn = { flf
"
/o ) -1>a}

' {¥:c≠ -1 }
Basilica
mate

MB={ aiimatngs }with Basilica

Mf = { all matingswith f }
✗ toÑB = { all matings & captures} g.Buzzwith Basilica

-



QRMS w/

Nz : = { f / f
"
lol # a} Perzlo)={ superattracting}

2-cycle

Mn = { flf
"
(o ) -1>a}

' {¥ :c≠-1 }
Basilica
mate

MB = { allmatingswith Basilica}
Mf = { all matings }with f

✗ toÑB = { all matings & captures} g.Buzzwith Basilica
-

Ñf = { all matings & captures}
with f



QRMS w/

Nz : = { f / f
"
lol # a} Perzlo)={ superattracting}

2-cycle

Mn = { flf
"
(o ) -1>a}

' {¥ :c≠-1 }
Basilica
mate

Mrs = { ailmatngs }with Basilica

Mf = { all matings }with f
✗ toÑB = { all matings & captures} g.Buzzwith Basilica

-

Ñf = { all matings & captures}
with f

Sanity check→Mfc Mn↳ Ñf ≤Mn



Wittner Luo, Dad Ko :

(a) Perz 6)
=ÑB

-
--

- b) ÑB = M*WK*g
Basin"a¥

:

"

:
U

✗ to

B.= BUZZ
-

1 !

213



Wittner Luo, Dad Ko :

(a) Perz to)=ÑBb) ÑB = M*WK¥

M↑ÉqÑÉg*
" ""

•÷:

i y
U I 23 ¥ ×

;=BuE
.

I V3

*¥••.kfB!÷:



Wittner Luo, Dad Ko :

(a) Perz to)
=ÑB

-

b) ÑB = M*Wk*g
Ba%¥

YEE.i-aioiai.IT ,u IÉ ×;;pÉ
.

" Hayama,
"
i

i



n

☒er>(o) = E*

HigñiÉperii Perdu)
+ a A. A

*an)• ,
a" smooth

" ÷
openQ

: connected ?

④ • who i where are PCF parameters in PernG) ? pers-lot-E.io
• Are

"

they all
?

matings or captures?
✗ ×

• How do different Ñf fit together ?
• when are 2 PCF parameters closeby?

• M is connected . . . is Mn ?

[⇔ irreducible) 15 diff . Ñf



"Bestcasescenarior-e.io)
a) every map in Pernloj

b) each Ñf has
a mating or capture

"
nice " organization

Perro)=UÑf Ñif = M*uKf*{µn=UMt

+
\ Eine, ÑÉkYa* ,
I Iluo , !

"";s;
☐udko / oakum,v



"" " iii. =n*u¥

Zero entropy regionsMn=UMf (a) + b) : true for rabbits Rplq
?⃝ i.

accessible now⇔⇔m
*

×

. :⇔::
" """"7

'

:*
] =ÑR±pa 3- rofmai-EY.ie}

✓ × I ☒ * sthr --0



"Bestcasescenar.io#Pernl0) b) Ñlf = M*uKf*

Zero entropy regionsMn=UMf

as

{Perk'=°Ñ|a,+n:+ruewrabbitsRÉ folklore /y expected ,?⃝ ÷
accessible now
for main molecule f

*

Sutri

×

,,
.
. ._..⇔⇔.R±pq I:-.] =ÑR±pq pdyln)

✓ × I *



a)

{Perino)ÉUÑf"Éi? b) my =
?
µ*ukf*

Mn ?=UMf
Positive Entropy → no Zero

entropy
- ⑨ Definitely false graph

containingb)suitablemoditicat?⃝
"

cf.3omfromn.org
marked n-cycle

"zone◦ti9ⁿᵈa% FNON Matings↓IÉarto =

measure•⇔*÷&÷;É¥É÷ÉÉ÷;÷É÷÷x "un•component# Complexity
and



a)

{Perko)ÉUÑf"i? b) µ^fÉµ*ukf*
Mn ?=UMf

Positive Entropy f f
~ babi

"

""" '"Mt

⑨ Definitely false

cf

tug f
"zoneotignorance↓±ar¥j¥¥→

00 ° = CF Nuria ?|%¥ʰp¥¥É÷¥g";÷;¥E×
"" "" Watsons

ciao



What do we know about Ñf for generic f ?

T-nterplaytheore.vn#Tim-rinlfU9-
Spose ⊖ lands on 8Fatou component in kf . ↓Then the mating component Hfwg-o
is adjacent to the capture component Hf⊖

•

-5 0

-off s-aygmaling.tw/ g-
/ ◦1-
.
_

.
.
.

_

.)→f¥capturing f

o o
40

↑ :÷÷÷.



What do we know about Ñf for generic f ?

T-nterplaytheore.vn#Tim-rin)fU9-
Spose ⊖ lands on 8Fatou component in kf . ↓Then the mating component Hfwg-o

&is adjacent to the capture component Hf⊖
-5 0

off s-aygmaliY.tw/ 9-0 what's left ?
0/ ✗ •what happens at veins

-
-

.
.
_

_

.)→#"capturing f#0 0
↳ ⊖

Conjecturally,
arcs?

mmmm

"

→ mating
-

cts
, capturing cts

along veins along arcs



Overlaps of { Ñf }

Thm The Ñf have transitive overlaps in Pern co)

④ insofar as each Ñf is connected
, Pern to) & Mn are connoted



Overlaps of { MY }

Thm The Ñf have transitive overlaps in Pern co)

④ insofar as each Ñf is connected
, Pern to) & Mn are connoted

±: uses shared captures generated by
tips in Hubbard trees

egf81} ,
=

÷÷

"

:
_ _

.

"

'

-7
me "

÷

16
÷ i

"

.

.

"
"
"
\}



Overlaps of { Mf }

Thm The Ñf have transitive overlaps in Pern co)

④ insofar as each Ñf is connected
, Pern to) & Mn are connoted

±: uses shared captures generated by
tips in Hubbard trees

egf%
, ] [

=

÷÷

"

:
_ _

.

"

'

→ no "!÷÷?⃝)~"
"
"
-3



Where could non-matings be?

Claim: can't be
"too far

"

away

from polynomials

1) Topologically (Milnor) :

every connected component
of Pern lo) contains a polynomial Z

2) Dynamically (Rees) Polynomial
:

+Path Thm
µ

✗ A

Any FE Pern (o) can be conjugated NM
by half - twists to a polynomial
[ maybe not H "- along external rays]



Punctures in Pernlo) "

begins"

tani : ftlplq, , fug rateable ⇔ get -Pig → at
fat Rabbit

R-4%
AUR-¥qeg f=AᵗlYz

I
✗ -22 ✗•Fawzi MA

"fat ¥2
Basilica

"

_

ReeEu : can fill in punctures
✗"a" ! ¥i-•

with fu Rfat
-ma

: s# § ↓ ↓

B-ft-D-kapiamb.at. Holomorphic compactification •→
exhibiting

"
Parabolic implosion

"



Kiwi (Cf. 30min ago ]

(1) 2 Rsls :µ a)a→ f-c- Per
,
Ll) w/ prefixed

critical pointb) aims polynomial c- Perico)
7 ! RSL :
' 9ns FE Per, (1)



Kiwi (Cf. 30min ago ]

1) 2 Rsls :
a)a→ f-c- Per

,
( l) w/ prefixed

b) 91ms polynomial £ per,↳,
critical point

7 ! RSL :
' 9ns FE Per, (1)

lnPern : All punctures on ZHF for FE Gcn) CM

Q : How can we see Rsls via M- info ?



lnPern : All punctures on 2)tf for FE Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lra

& each Lpa = { Rpqfgf gem} W W D
"

dyadic tip d-M



1nPern : All punctures on 8)tf for FE Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lra

& each Lpa = { Rpqfgf gem} W W D
"

dyadic tip d-M

dyadic tips of M

tyz-P
iiohebychev

"

22 _2



InPern : All punctures on 8)tf for FE Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lplq

& each Lpa = { Rpqfgf gem} W U D
"

dyadic tip d-M

tyyl ='t
← 0--14dyadic tips of M

tyz- ↳K⊖=◦
"
chebychev

"

z2 _2 1-314 (



1nPern : All punctures on ZHF for FE Gcn) CM
Express any f≠Éasf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = Ulpia

& each Lpa = { Rpqfg / gem} W W D
"

dyadic tip d-M

£441
dyadic tips of M % d-"8

(etc )
tyz_

"
chebychev

" I
£ -~ £518 £3k, ,

"£518



1nPern : All punctures on 8)tf for FE Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lma

& each Lpa = { Rpqfgf gem} W W D
"

tllzk.BY"4

BFᵗ"z %
↓B

÷
BE £314



lnPern : All punctures on 8)tf for FE Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = Ulpia

& each Lpa = { Rpqfg / gem} W WD
1-

☐
'

¥
$¥Bᵗᵗ"y = wake

BFᵗ"z % of Rplqftzfy
?⃝←
-- ÷

D%y Bet 314



lnPern : All punctures on 8)tf for f E Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lplq

& each Lpa = w WD:
iii.¥,

¥ €
☐
"

%
- 0%

☐
"

""



InPern : All punctures on 8)tf for f E Gcn) CM
Express any f -1-2-2 asf=f' for f ' exactly once renormalizable

Decorations ofµ : µ = W Lra

& each Lpa = w WDI

☐¥
☐
"

"
"¥ ?⃝€

c. =

Caul

%
☐
"

""



Kiwi

(1) 2 Rsls :
a) 9-sfc-Per.LI) w/ prefixed[
b) q

'
→ polynomial £ per,↳,

critical point

7 ! RSL :
' 9ns FE Per, (1)

Express f as f=f' for f ' exactly once renormalizable
Case ( l) : f

'
is primitive so 3- some Decoration FED

""

tllzk
then I RSLS :⑨ period 9ms tl{k WC c-Peril')

④ period 9'= periodIf ') >qm7 9 , polynomial
case (2) : f

'

= Rplq ,
some RPG

then 7 ! RSL of period q : gwc



" Echoes Thm
"

( Buff- D . - kapiamba)A_✓-f_t_ptimiaiybwegbhdfptareᵗ2Hfand a neighborhood d-a given simpler Pern or
PrePer¢g)

\

nneoi puncture bubble
of B2

C-Peru g-
02 E) rays

-

in Perzlo) !

pjhupgfat
BOO 1 )-÷④⑦\ ¥ .

eg
^ 9

C)satellite
case



D
,

= B f-t"2 .

8¥
""

a ÷
.

☒A

☐↓
¥É a pre Per2 i

zone ¥✗ ≈• / / ⇔..i.gro
MU eg

cage



Candidatefamilyit
:
"slit re completions "

it
.

I
µ

'

•

¥. :

in;¥i÷¥:¥Kf '



Candidatefamilyit
:
"slit re completions "

iÑf "5
?

=m* ↑qHMm)
W

KE Ñq•:¥÷;:_¥%



caudidatefamilyit
:
"slit re completions "

t ;
"5.*

Ñf
.

?

W
' Tf big÷:*:* :::¥:!•÷. ÷:*

.

"

"

i
, capture path

homotopy class



candidatefamilyit
:
"slit re completions "

Ñf

M•
-

?
=

M*
aaaaa

W

'" '*÷:i



candidatefamily-l.to/itre completions
"

↓
predicted non-matings not

full .

Ñf ☆

±

•* ←

a.

a; lie.

• graft
'

µ , y µµµµ÷, ,
,)

vodka . _

.

• ×

w

-
-
-
- ish

-

• KI *Éai-
,

I↑ predicted non -matings ☆break
i into multiple

shirting slides



candidatefamily-l.to/ it re completions
"

↓
predicted non-matings not "

42 full .

Ñf M**ñ• ?.fi . - a i •→
ii. .

↑

"•

;

ʰ"?

?=m* ,
a
::•*
afford →a "¥ni.

'kvWHq* %
--- - ÷: x --

¥ "
W '

i

,
_

- ish

• KI F
.

*E÷
:-.

.

'

42
↑ predicted non -matings ☆break " l

i into multiple
shirting slides



candidatefamily-l.rs/ it re completions
"

↓
predicted non-matings ,

it •* ÷ "÷ →
¥

.¥Ygaafg."?=M* "

•µ÷••÷÷:

www.t. %÷÷÷.ir?a9?:ExqggggpgfE-.*÷§W (] .

.is 's

F '

,
, ,

• Ki * '

"
~

☆breakpredicted non -mining's <

. into multiple
Shai Jung slides



candidatefamily-l.tolitre completions
"

PIPE) No direct matings
• slit model precise-8

Predicts
*

everything
not a mating w/ airplane

but more f- d- to
prove

of Jung?•nJBcente •*

ftypec-c.nl#nents
don't recombine

in progress : & Julia - type pointsshndirect either
"Zone

of ignorance
"

⇔
Jung
→ Matings %¥¥[

in •itm⇔¥É¥¥:¥¥÷÷F;!B.center (2/7143) • •mP°ʳᵗ
f.

mnyB
center ☒

co

--
- - - -

-
- -

-
- v2



'Éñin progress :
•

ÑAIID - {-1}
\

Find lamination vWHU*
such that

Ña=☒/Ña *÷÷÷
"

QML for Perla
"



wipe :

"Zone
of ignorance

"

⇔

g.
÷:÷¥:÷¥÷÷¥÷€÷÷;÷÷÷:×•component

↑

NÑ\
←
Real map only 4
with critical airplane

• 3-cycle matings
• 4-cycle ]- w / 4-cycles

⑥& Jf is a carpet] (
and hone
fit the
bill )



Candidalefamihyz : satellite -untunings
"Zone

of ignorance
"

Ditransitive,¥

\

•⇔. "
↑B

Center ☒
•

NML u

mating! Aw ?¥s=Au9-zg
F-B
my



"""""minors

K

¥, 1- 8- cycle
in L215c)r ki d-

I o51255÷:*
. +. . .""

"°
-←g)g.A

1501255



Candidalefamihyz : satellite -untunings
"

÷¥
. Tfzs
5

m)

vntuning
small
Basilica

Ifaf/~



Candidalefamihyz : satellite -untunings
lost original equator!
(but are there more?)

m)

⇔
untuning⑥
Basilica
i. e-
encoding for encoding for
Wittner's map f- B Wittner's map



Candidalefamityz : satellite -untunings

iQ: can we define encoding for
a
"
combinatorial

Wittner's maprotation # "

for maps w/ Jf carpet?



Candidalefamihyz : satellite -untunings
P: Fawn C- Perzlo) st

a) Wo i } Withers map

b) Wi has pfériod 4+20 L

c) Wit B=AW9⊖i
pgitransitve

'

•

" " -• i ::÷÷¥y:¥÷ÉÉi!¥É÷÷÷:×for Qi =4 I
C-Litz B

3 (4*21-1) 27+5

d) " seem to have"fpwl rot#Zit 5
ZTII NO WI Wz

-
- -

e)
,
#%É0i Tf per4 Per6 perse

2



OH
.

Happy @
"

t)
"

! ÷:É•••ñaao÷%⇒ÉHamal MtBM


