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Dynamics

The moduli space of quadratic polynomials
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No dynamics
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No dynamics \//
Pl 0 1 x Y 00 R
P! l X ) 0 OC
F(2)=az*+1 1 C2<__§___<CQ
F(y)=0 —> O‘:_? (X,Y) (xvy)
o fixed points:
F(1) = X X=1-— Xed p :
— Y, six inside
Fle) =3 rele one at (0,1)

R ={(F,(X,Y),(z,y)) € Raty x C* x C* | (F,(X,Y),(z,y)) realizes the data}
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is a postcritically finite
o I C? z’ -
Y =1-= endomorphism !
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Dynamics
2 2x° A 4x

Characteristic polynomial: ) Tt
Y y

Minimal polynomial°
140 + 1040 +456 1 + 1264 % + 19521 + 1024 2°

/ \ 3072 7\, — 102407\. — 163847\, — 17408K — 12288 A — 4096
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No dynamics

f: (P, A) — (P!, B) is rational map of degree d > 2 such that:
e D contains all critical values of f,

e AC f71(B), and

e |A|,|B| > 3. same branch data
* * . x
® o fz% (B) = o x * 4 X
/ g
0,0 ! ! o
() L 1 ®
coe e b — P o ® ®




No dynamics

fil(B) 1~ P!
deg(f|.) = deg(9lj())
lf lg for all x € f~1(B)

° ::‘0 B < 's pl,e :: o

(9,7,7|4) € Raty X (IP’l)B X (Pl)A

up to equivalence

(vogou=tvoimojla), pve Aut(P)

Let H; be the irreducible Hp 1Bl
component contamning (s

(f.idp,id,). nitg€over "

smooth Mp B3 My =3

quasiprojective



Dynamics M

f : (Pl’ P) . (]Pﬂ’ P) is POF finite Cov/er/ \n\j\ective

In favorable cases, the moduli space Mp=<———-————~— Mop
correspondence is the graph of a map; in
particularly favorable cases, the map extends
to an endomorphism of projective space, P < P
necessarily PCFE.
Example
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Dynamics

Hy
: i 77?7
f:(P',P) = (P', P) is PCF fnite covgy” N2
2
Characteristic polynomial: )* — 2x3 A + 2 ;C MP MP
Minimal polynormal d d . )
A2+ 140" + 10400 + 4560 +12642° + 1952 1" + 1024 2° Fixed pOlIltS Correspond to
/ \ 30727» — 102407» — 163847» — 174087» — 12288 A — 4096 PCF rational maps
(X Y) (:r, y) : :
] Compute the derivative at
— T2 . .
g the fixed points
Y =1- ‘z—
What are the eigenvalues?
fixed points:
six inside

Minimal polynomial (correct direction):

4096 A"° + 12288 L' + 17408 1" + 16384 1" + 10240 1° + 3072 )/
1024 2° — 19520 — 126401 — 456 0° — 104" — 14\ — 1
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Compute the derivative at

the fixed points

What are the eigenvalues?

4096 A"° + 12288 L' + 17408 1" + 16384 1" + 10240 1° + 3072 )/
1024 2° — 19520 — 126401 — 456 0° — 104" — 14\ — 1



Dynamics f: (P!, P) — (P!, P) is PCF

Thurston rigidity implies all eigenvalues are

/ \

* algebraic (Galois conjugates)

strictly inside the unit disk”

>

* algebraic integers only if they are zero®

Lattes maps:

A= 41or A € S!is an arbitrary quadratic number: if

A 1s an algebraic integer, A is a root of unity of order
1,2,.3,4, or 6.
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No dynamics dim O] — 3

f: (P, A) — (P, C) is rational map of degree d > 2 so that: Hf
e (' contains all critical values of f, o
finite cover constant??
e AC f71(C), and
o [ALIC] >3
e | M4
xample dim [A] 3
Ae o o
2
B o o
2
C ® ®
f=gos




No dynamics

onstant!!

gos

f
Dynamics




Dynamics

Question (Pilgrim): Are there examples of PCF rational maps for
which the Thurston pullback map is constant (on Teichmdiiller space)?

Answer (McMullen): Yes. implications for Thurston maps

Are there any examples in prime degrees?
(d=2,3 settled)

All known examples have composite degrees and are exceptional.




