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Algebra - geometric
constructions →

Morphism 4 :m→n

of moduli spaces
or

section 4 of M

k
Guiding Principle : 4 is a

miracle .

HphiRiÉty : Any nontrivial
,
holomorphic

Fim-7N

→ f- = -4
.

ticaisicity : F : Mm → Nn nontriv.

Continuous

⇒ m=mo

n= no

F- 4
-
Regular

- R.at ional
E

- I -



Guiding Prine . no Many conjectures / predictions
(mostly open ! )

why?

Today : 3 Examples

methods : Goon
. group thry ,

H*
,

Keo
,

rigidity a la Margulis
,
Yau

, -
- -

I . Risolvingthcouatic

A clue : 4 : Sn→Sm Sym groups
,
n>m >2

⇒
(n ,m1= 14,3)

Pro : ⇒ : An is simple tfn>_ 5
→ 4( An)=l

.

⇐ : 54 → Perm { (1211341,43112432
123144) )

why ( 4,37? Iss
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A lift :
• Lot Bn= braid group on n strands

-

= IT
, I Uconfn ( at)

• Bn→ Sn
'
•
I 3.

1) | .

1121 (3)

E. Artin . f
1 2 3

prod : 4 : Bn → Bm n >m>2

⇒ (n ,m)=( 4,3 )

By → Bs 0,03 to,

£ a ¥ Oz to,

Sy → 53

A lift of tho :

lift

• Poth:= { P( 2-1=2-7-a.znf . . +an :
P is square - Frou }
I

☐ n la, . . - in =/ 0

• Polyn E
'Uicoufnc

p l→ { roots of P}
Put -_ TTLZ-ti) ←I { Zi , - - in}
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Thus IT
, lpolyn)=Bn (

in fact

KCBn.lt )
Ferrari

,
1545

"

Resolving the Quartic
"

3 morphism of varieties

For : Potty → Poly
}

{ 91 , . . ,9c,} → {2-1,2--2,2-3}

z
,
:-. ( E ,

-Er -93+444 1 distinct !
2- z : = ( E , -921-93-945/4 J Z ; -1-25
2-3 : = ( 9,1-92-93-94544

For# : By→ Bz an Su -753

Exorcise : Find a gametic way to describe For

ThÉE : F : Poly
,
→Polym

nom>2 ,
nonconstnt

,
holomorphic

. Then either

1. Fis "trivial
"

: Factors Poth-7 ①
*
→ Polym

or IF
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2. (n ,m1=(4,3) and f- = Far .

Problem : classify ( cont .
>
holo

, . .
) maps

poHn→poHm m>n -

• } PoHn→PoHn+ , continuous

{Zi} '→ { Zi}u{ Elziltl}

• & any holomorphic

F : Polyn → Potent ,

5. t . F( { Zi})n{Znti} = ¢

• 3 many interesting honours

Bn → Ban Cabi
Pd4n→Pdkn←
smooth

or> ↳"
"

¥☒§L .
Chon

, K .

Kordeixck
,

D. Margalit

-5-
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II. choosing points on cubic curves

Questions} (F. 2016 ) : 3 ? way to

continuously Cholo
,
algebraically

,
-

) choosy

a point
,
or an n-tuk of Points,

On an cubic curve CCIP }

smooth

i.e- 3 ? section

(A) c → E = { CGP) : Cee , Pee}
offit

ITCGP) :=C
C :{smooth cubic COPY

curves

n- tuples of Uconfnc-7 En:={ (C) {R .
. . ,Pn}) :}

distinct points f Piece

C
Pi #Pj

"

n -multi suction of (A)
' '
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Roca1 Any smooth cubic curve cap
'

has a distinct F Points

( Ipcc ,Tpc) 23 )

⇒ 3 algtb 9-multigrain of#) :

0 (C) = { Flux points of C}

n ( Csp) → Elliptic cures in { K-torsion points }
✗ 29

⇒ KII 3 an algebraic

9K
' multi section !

• Can add multi kntiuus

→ "

Torsion construction
"

I. Banai> to -

Weiyan Chen
3 algebraic n -multigrain of 1

For

IEEE
B'

n = 9 E ( milt (1-54)
MEI Plm

print

→-
n = 9,2736/77,81 , . .



Known / conjectural using guiding principal :

1
. Algebraic Rigidity (C.McMullin

,

2021) :

Any algebraic n-multisrcfion.is a
torsion construction

.

2. W - Chan
,
2018 : continuoushñrulti -srcfion Exists
⇒ 9 / n ( no-forrr-18.cm. )

BC
3. B -C : Any continuous 9-multi -sect .

is ohomotopic C l→Fkr×(c)
.

(B-
c)

4. Fm> y 3 Smooth
,
n -multisrc.

that is n# ~ any

holo.mu/tisic.Frrn--l8m21T( 1 - p
-

2)
Plm

n
• dog d hyper surfaces in P

'
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Remark : 3 morphism 7h21

Polys → Polyp
Pc -211-7 { K- torsion Points } of

✗e
y2= PLZ )

if
I ⇐

III. Rigidity of the Period Mapping
( Forb , archive)

✗ :-. Smooth
, genus 922 Curch

4 : Hill;D ) → Dino,#
at (0-1-350)

a

→ Jac ✗ :-. Ñna(✗¥/☒Im( yy, Q%
PPAV
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9

→ T : Mg → 72g Period mapping

✗ f) Jacx

• injective morphism (Torelli - in )

ThcnrrmCF.to#2ctF:Mg → 5th
, }?>¥ ,

be nonconstmt
,
holomorphic .

Then h=g and F=J
.

Problem : classify all holo. F :Mg →Ah
h> g( all covers? )

PrtmMaP_ : Pg ={ ( × ,-0) : ✗ EMS , }
ot-0-EHLX.IE

zest I I

My. ✗

honconstnf
morphism Prim : Pg → Ag-1

✗ t Tac (Ñ¥×
-10 -



Conjectures 4 : pg → Ah 4<-9923
nonconsf . holo .

⇒ 1 . h=g - l and 4=Prym ,
or

z . h=9 and pg → Mg -757g
- ¥
Proof that F : Mg →RX 9--4

,
hes

nonconst .

,
holo

→ E- g=h and F-J

PI FP.us
1. F* : ITTYM , ) →Ii"(Ash

Frode
, →

"

SPC2h.at
Korkmaz

⇒ F*=o or #g-- hand
F*=J*

=-D ⇒ FJ2. F.J hot
, F-J
→ F- J .

- 11 -


