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My aim in then lectures Is to esglain why 9

think the slops a lee Bost
,

which were introduced

in the lectures of Eric Gao Dron
, might be

a central tool to study the distribution of

rational points of bounded height on Fano . like

varieties
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Slops and distribution of points
I Heights and distributions

d. deli c metric
¥n these talks

,
9 am going to use height

given by an adelic metric
,

Wick is the analog
of a Riemannian metric in the addic setting
Let me explain this notion and fix my

notations
Notation

IK is a number field ,
Val C k ) the set of places of K

For w e Val C k ) ,

lkw
Is the completion

and v e Val ( Ot reshtdion of W

1 . lw:lkw→ R
, o

given by |x|w=IN
* who.fm ↳

which Is the multilayer for the Haar measure

dxw
Haar measure On

1kWnormalized by

µ wed' ' w=1 If w ultramehicdxw= felcsgue measure ifIkw I R

d
xw

= 2 dx day if IK
we

�1�

We have
d(Xx)w =

1 Xlwdxw
and the product formula

the #
, wetvaakp × 1 = 1
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Vis a nice variety 11k that Is smooth
. pgedive and

geometrically Integral .

definition
Let it : E  → V be a vector bundle on V

Fn these talks a ( classical ) adelic norm one

is a family ( 11 'll
w

)
w < beak ) of continuous

MM
y . Hw , EAKW ) → R

> o

such that
C i ) If gois ulltametuc

,
t xe V ( lkw )

° Hw
1 Ex

is an ulttametuc

norm with values in in ( I
. I w )

Cii ) If lkw Elk
,

t k e V ( kw )
It threes euclidean

( in ) If Ikw I a
,

t x e Vckw )

a hxyosiline definite hamitian form
on Ex such that

" 811W = h.ly) for ye Ex .

(end F a model

E/v
of

Eh
over Gs

for some finite S a Val C K ) such that
tfw e Val akts

,
ttx ←VCGW) ,

Ex = { y e Ex I
HYHW

< 1 }

We call adelic metric on V an adelic norm

on TV
.
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Examples
The point of using this type of metrics
Is that you may

do the usual

constitutions
1) direct sums E to F

,
tensor product EXOF

and exterior product Nk E
C if w is archimedean

and ¢, , -

,
en ) an orthonormal basis on Ex

for lltlw then ( ein n -
the ini

, - sink
an orthonormol basis of NE )

or the dual EV

Gm particular an

addec metric

on ✓

defines an addic norm on wj
1

= NTV
where n = dim CV ) .

2) we con defame full . backs for moyhisms
of . x → y

of nice varieties 1k .

.

.

3) Tf V = spec ( IK ) E  = IK vector space
equipped with an adelic norm ( ltllwwevoeak )

E = { y c. E I twltnametncv Hyllv < it

Is a projective 61k module of rank

r = dim (E)

Sf r = 1
, by the product formula

IT

wekeak,

" 8 "
w

is constant for y e E . { a

So we can define
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dtgC E ) = -
E log 11 y 11

wweVal ( IK )

Let Pfc ( spa # be the set of Isomorphism
class of line bundles with an addic norm

on speak ) then we get an exact sequence
0 → Piccgedqk )) →

Fee Cgecak ) ) # R→ 0

For arbitrary rank r

,
we may define

ddg CE ) = deny ( NE ) .

2) ctrakelou height

Definition
For any vector bundle El V equipped
with on addic norm

,
the corresponding

logarithmic height Is defined by
he : VCIK ) → R

x to dig ( Ex )
In fact E

,< = pull . back of E by x : Spc ( IK) → V
.

The exponential height is He = aop oh
e

Remark

Tf n : rk L E ) he = h
pre

= hdetce) '

See we do not get more than the height define
by lone bundles

.

Example
.

it w e Val AH 11
. H

w
:

lkwwt
'

→ R
, .

C %
,

- pints mog.sn ltilw
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The tautological line bundle 6ft ) → Pyne

may be described as follows .

PN

Tf x e PNCIKW) ,
GC . 1)

x
is the

line corresponding tax In Kut '

by restricting 11.11W to these eerie

we get an adelic non C H . 4who # ( ( k )
on Gpn ( t ) and by duality on Gpna ) .

Gf ( Xo
, > Xn ) E IKNM x = [ ko : - : ocw ]

y= C Ko
,

.

,
> G) e G C 1 )

Hoen ,
( x ) =wIvea*,

" Y " ii

so

tloa,
cx ) = wtevoeak,

" Y "
w

If K =Q and xo ,
.

,
> (

n
are agn.me Integers,

then lkko, -

,xn) Ha = 1 for a # a

and we get

Hga ,
( x ) = Mase local

Osie N
which Is the naive height on the projective space

Notation
For any height H : VCIK ) →

Ray
WCVCIK ) and B 30

we consider the set

Wµ< •
= {

Pe
VCIK ) IHCP ) s B }

which we want to study as B
goes

to oobt

Glhnttation
it few pictures Ra Fa÷EiII

. Maxima,
I¥I÷H÷' s?aIii÷I,
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Projective plane
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The hyperboloid of one sheet

{P = [x : y : z : t] ∈ P3(Q) | H(P) ! 50, |x | ! 1,

|y | ! 1, z = 1 and xy = zt}

Emmanuel Peyre (Institut Fourier) Diophantine statistics 19/6/2017 3 / 11



The sphere

{P = [x : y : z : t] ∈ P3(Q) | H(P) ! B and x2 + y2 + z2 = t2}

Emmanuel Peyre (Institut Fourier) Diophantine statistics 19/6/2017 4 / 11



P2
Q

Emmanuel Peyre (Institut Fourier) Diophantine statistics 19/6/2017 5 / 11



Y +Z 2 = X 3 − X

Emmanuel Peyre (Institut Fourier) Diophantine statistics 19/6/2017 6 / 11



�6�

Proposition
9f L is big ,

then there exists U a V dense open subset

for Faris ki topology such that

F B E R
>,o ,

UCIK )µ< •
is finite

Proof
Since L is big F M > 0 and U C V such that

the rational map a
dual

V.  . . > PCHOCV
,

EMI ) ~→ PN
IK

Is an immersion on U ( write L=F  t M
,

F effective and M ample and U = V - base loans of F)

By Northcott 's theorem

# PNCIK)+k B
is finite .

�1�

A natural question is the dqen dance of the height on the

choices of the metric :

Prop
Let H and H ' be defined by norms on a line bundle L

then HIH '
Is bounded :

F 0 < c < as t xevcks c < than < c
'

Proof
Video: PCL ) Akw ) → R

> o continuous
,

thus bounded
w -

compact
and = 1 for almost all so .

3)
Equidishibulion

During these ledges
,

9 will concentrate on the

distribution of the points of bounded height :

a) Basic example :PinkWhat do we mean by distribution
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Question
Let Pncttk )=wIµamPnAKw ) and f : Matt ,k)→R be

a continuous function

Does 5. (f) =

ftp.akttisbf#- have a limit as B → To ?
# MAK )

HEB

The answer Is positive
Proposition

SB lb ) ¥
' §

.at#N*
"

where He pn
= wtevae (MNwfor Gordian measures ww defined by

- if W is non - archimedean :

For In: Pnclkw ) → Pn ( Gwlmukr )new( II
'CX ) ) = #×_ natural

counting measure # IP
" (Owfmwh )

if no is archimedean

for it : lkwnt '
- { OY → Pnc 1kW )

1µW
( U ) =

✓dCttCu)nBu.uwC=
.

Remark

Vol ( B
, , . ,,wG ))

Gfwc PNCIAK ) is such that wpn ( 2W )=°

then ofthimplies that
n#(WnPAK))µ±= n

# P

"AKlµ<
B

BIT .
Wp ( W )

.

Sketch of the proof for IK=Q

Take a cube E in IR "
as P

"

( IR )
,

xoe Pn (

Mma
)

We want to estimate

# { xe PYQ ) IH ( x ) s B
,

x e E
,

x  = xo ( mad M ) }
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it@D= xo

= to # { ye
2Mt ' \ ynimilive ,

HYIKB, yet
- ' C e )

, y

⇒go.CM
B

o=gcdCd,M)t
= 12 §o Rcd ) # { ge  d2M¥ {

OYIHYIKB
, yet

'  ' (e)
, y

÷tyo
(M ) }

-
XEKIM#

~
Vol { yet

' ' (E) WYIKBY
- If gcd Cd

,
Mta

CdMjntn

Gne get

=

Octhanrse12 Volatile ) n Bun
.

G) )
× LEFTY4 (M )fag ,

Bnt '

terror term

Mntn
-

�1�
= ^#Pm ( Kaya )

b)
Adelia measure

By choosing different norms
,

and thus different heights
on PNCQ )

,
one realizes that the measures which

gives the asymptotic distribution as B →  to

may be directly defined from the adelic norm

on wf , exactly as a Riemannian metric defines
a volume form .

Moreover this construction applies to any
nice variety equipped with an adelic metric

Construction

V nice variety with VAK ) to .

Let ( 11 . Hw )
we ✓ aeak ,

be an addic  norm on oojt .

The formula for change of variables assures that

the local measure

11 ¥
.

^ - a ¥
m

Hw dxe
,
wdxz ,

w
- dxn

,
w

where Csce
,

- , Xn ) : M → lkwn Is a local

Vcckw )

system of coordinates does not  defend on the choice
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of coordinates
;

So
, by glueing,

it defines a measure

Ww on VCIKW )
,

Nw =
1-

a probability measure
wwcvakw ))

WW is

NF
wletvaeak)

Nw

is a probability measure on VCIA
# ) .

For Pn it gives the right distribution
.

Does It work in other cases ? alone precisely :

Definition
The counting measure on ✓ with bound B is defined by

for W c V ( IK ) YW # 0 f Dirac measure atx

£ = - E Sx
Wta B # W

tsp XEWH £ B

Green optimistic question f
naive

weakly 9Does £v(a⇒µ
,

¥ •

Nv

. ( NE )

( that 's |a§*§amuF÷eo§mf*,Nv for any continuous f:uaa*)→R)

Greer - pessimistic question
Is there

any case besides Pn where this holds ?

Theorem

Tf V = Glp where P is a parabolic subgroup
of G then ( NE ) is true .

Galea of proof
Use harmonic analysis on G/P ( Aik )

and apply Langland 's work on Eisenstein series
.

D
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Example
d-

my quadric with QAA
#

) Is such

a homogeneous spaces .

a

what about higher degrees ?

Theorem [ ⇐ Bird ]

Let V c Pm be a smooth hyyaswfaa ofdegree d

with VC It
#

) t 0 and nz2£
,

then CNE ) Is true

Remark

Gt also applies to smooth complete intersection

of sufficiently big dimension ( with respect to the degrees )

First problem

Kksn , •

) C
v(TkF

closure

Support ( S c VCHFK )

So

( NE ) ⇒ weak approximation ⇒ V C k ) Zariski dense

Let as assume that rational points are Zoriski dense

( We could reduce to that case by considering the Zariski

closure of the rational points )

Assumption
✓ UK ) Is Zoiski dense

then there is a well known obstruction to weak approximation
Brauer

-
Manin obstruction to WA

We consider Be ( It ) = H2CGdC Eat )
,

Gm )
Then class field theory gives embedding

threw : Br AKW ) as 0 . ( z ( I unless wisorohimedeon)
so that

a feenotonolily of the Brauer group
0 → Br C IK ) → Iaea ,⇒Br Clkw)¥tm%yz→o
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For ✓ nee may consider the cohomolagicol Brauer group
Br ( U ) = H2dCV, Gm )

Then we may define a codling
Br CU ) × VAA it ) → Qcz

( &
,

C Pw)www.ptuEaeamwwkfkwt )

which may be seen as a map EBRCIKW )

✓ ( Mk ) → BRCVY = team ( Brg )
,

#§eg' alizaleon )

P to Rp

Gf P E V ( IK )
,

the foot that the previous sequence
is a complex Implies that Rp = o

9n fact , by a continuity argument ,
one may prove

that

VCIKT c VAAKTD = { Pe VAA # ) |yp=o}.

Assume that

BRCU ) 1in ( Bs ( IK ) ) is finite
then

✓ ( #
*

)
Be

a ✓ Cia
* ) is closed &

open

Definition
* BYW ) =

NCW nv Clark ) )
* utter ) )

Gptemistic question
Does

⇒ mum ? ( LN E)£
V ( lk )

+, < B
B →  to

Then we run into the problem of

4)
Accumulating subsets

Sn general
Seaport C ledge

.

Svak,
µ .

) Is much smaller than VIH !
Let me give you a few examples
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A sandbox case is

a) The plane blown up in one point
.

V - PE x Pna xv = g a

[XY: 2 ] [ a : v ]

I  
= pre ,

Po = Co :O : 1) E  = t
. , ( Po )

¥Pla
,

U =V - E  ¥p2e{poy

As height we may take the map

It : VCQE ) - R > o

( P
,

a) t

Hope!P5Hop.afQ
)

it corresponds to a norm on WT
'

Proposition ( Serre
,

Batt Rev & MAN in
,

P
.

)

# ECQ )µ< •
~ 2- B-

B →  to Ga (2)

8# UCQ ) ,+<→~ - - Blog (B)
3 3

@
KF

So There much more points on the exceptional line E

Remark
# U ( Q )

+, as
= a ( ECQ )µe• ) and

,
in fact,

Sv
(a)

µ , .
¥96 Ne with support on e ( Ha )

Prop
weakly

s -

UCIQ ) B →  + •
µV

HE B

It may seem counterintuitive that by removing

points , we get a measure with larger support .

But this is precisely the reason for which we

should remove the accumulating subset

Remark

98 Swµ
, •

→ Nv then for any subooriety FCV

# @NFC 'aD+
, →

= o ( # W
He B) since Nv ( FAA a) ) = 0
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So any sides home with a strictly positive contribution

to the number of points has to be removed to get
eguidishebution .

Question

Ean we find U
gen

V so that

Shatters # Nih ?

Again the answer Is negative :

b) The counter - example of Batyrev and 8 ahinkd

We consider the hyyasufaoe
V C P?a x P ?a defined by the equation :

BE ×
i YP= o

H ( Pit )
= Hqpsa,CP5 Hqp , a) ( Q ) defines a height relative to Wjt

it = pre : V → PE For x=[ xo :  - : xs 7 e PTQ )
, IT xi  to

,

Vx = I
'

 '

Gc ) is a smooth cubic surface 2 27 lines

Ux = Vx - 27 lines

So the expected result for this surface Is

For U c Ux U to

open
# UCQ )

has B~→ fax B log (

BY
" 't

where tx = rk ( Pic ( Ux ) ) E { 1
, 43,4 }

Gm particular rd CPic Cvx ) ) = 4 If Xisq. are cubes

But
, by Sefsehetz the aem

Pic C V ) -3 Pic CPE xp?a ) = 212

The initial conjecture of Manin for V predicted :

# ✓ (a)
He B E.

C B log (B)

So each fibre with a Picard gooey of rank

bigger than the generic one contains too many
points

But t U
open dense in V

,
{ xl UAV

. # 4 and rkl Pick , )) > 17
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is infinite .

We are confronted with a then accumulating
subset .

definition
Let V be a nice variety 1 IK

a subset W c VAK ) is said to be thin
, If there exists

4 :X → V moyhism of varieties such that

C i ) U is generically finite
( ii ) 4 admits no national section

( ui ) W a In (9)
Remarks

C i ) E elliptic curve 11 E → E

Ecotlz p to ¥2 P

system of represent ants of E ( at K

So E C On ) Is thin !

( ei ) Here
U Vx is thin

{ xlrk ( Pica ) ) > 13

Ciii) We may assume that 0 is proper .

4 ( X C Fta ) ) a V Atta ) dosed subset

and under mild hypotheses

Mv
( Y ( x Atta ) ) ) = 0

c) The

exampleof C
.

Le Rudulier

V = Hills ( PQ ) Hilbert scheme of points of
degree 2 in BE ; Y= symr C Psa ) = ( METAL o A

P → (PET
t Dfto 8

Blowing up of Dv - y
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Uo = V - f-
'

CA )

M = f
"

( g C

PYQPDNVCQ
) Zariski dense thin subset

Theorem Cc
.

Le Rudulier )

H£B_ - c > o

# ✓
o ( Q )

µ < •
B →  to

But t FEIN . dosed
# €( # AM)µ±B= 0 (Vo (Q)H< B)

So M is a thin subset which is not the union

of accumulating closed subsets but which is an

obstruction to equidistribution nevertheless
.

Conclusion ( see for )

9n all known cases
, If wj

'
Is big ( enough )

F W =V (a) - T
,

T thin subset

S → µvW
HE B

Problem
flow can you

describe T ?
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# Slopes de la Bost

1) Definition
Set me give the description of slopes 9 am

going to use :

a) Slopes of an adelic vector bundle He ( IK )

Definition ( Reminder )
Let E be a IK - vector space of cbinensionn

equipped with

- A a E projective Gk - module of constant rank n

- for no e Vol Clk )
, complex

11 . Hw : Ew = E olkw → Rzo
given by a hamilton form

- for real w

K ' llw : Ew - Rzo euclidean norm

Fey ( E ) = deg C an E)

Example
IK =

ON
= subgroup of E generated by a basis of E

11 . 11 : Ep =E @
a

R → Rao euclidean

deg C E ) = - log C Vol ( EA ) )

Definition t euclidean volume

For F c E subspace comes equipped with

the = N A F and the restriction of the norms

Define the Newton polygon •

PC E) = Convex hull { ( dime
,

deg CF ) ) for Fsubqaa of E }
×

^

Picture # ← ( dim Ce )
, ctg ( ED

¥ -
×

×
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PC E) Is bounded from above so we con define
me : [ 0

,
n ] → R

Me ( x ) = max { ye R| ( x
, g) e PCE ) 3

This function Is concave and affine In each segment
[ i

,
It n ]

The slopes of E are defined as

µi C E) = me ( i ) - me ( i - 1)

for i e f 1
, -

,
n } these mmlas are the scores

of the affine pieces of the graph of ME

Remark
( i ) By construction

,

µn ( E) s pen
. .

ie ) E .  - . . { Me (e)

Note thatthe Inequality Is not strict in general !

ci) deg Ce ) = §
,

peace )
.

b) Slaps on variety , freeness

Definition
.

E vector handle on nice V 1 IK
,

n = dim ( V )

equipped with an adelic norm ( Hill wtwevoeak)
For x e V ( It )

, feet ( x ) = µ ;
C Ex )

.

• Gf V is equipped with on adelic metric

µi ( x ) = µ ;
( I V )

Remark
( i ) pen ( x ) s Mn

. ,
( x ) < .  -

- E M ,
Cx )

n

Cu) deg C Tx V ) = E µ ; ( x ) .

k =L

bit  dhg Ctx V ) = Eeg C @f) x ) = hcx ) = log CHCX ))
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where H Is a height relative to win
Thus these slops give as information beyond the height ofx

( iii ) µn(x ) E handsMefx )
.

Definition
The freeness of a point x is defined by

lcx ) = { nMach If Mnlx ) > o

0 otherwise
.

Remarks

Ci ) lcx ) E [ 0,1 ]

Cii ) l ( x ) =o ⇒ pemin ( x )= pen ( x ) to

@) l ( x ) = 1 ←→ µ ,
Cx ) = Mzcx ) = . - - = pen ( x )

<⇒ Tx V is semi .
stable

.

cg .

ZN c Rn with usual euclidean structure

•  •  •

• •  • •

• . •  • • hexagonal lattice In 1122

• •  • •

More generally for 2 dimensional

lattices
Up to rescaling fundamental domain

A

bra#
+ ze ) with the G) e [ - 11 ]

,
ltl 31

near a
{ Tmcts > o

+

A semi
.

stable#¥
,

⇐ tmasat÷
) far a curve lcx ) = 1

.

( v ) For a surface s 10

SCQ ) → R
, o

SCQD → HIPS Lzcz )

X 1- fc ( x ) x \→ [ Tx ] Ex as above
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ec⇒={t.LI#EIEYff in ] one

0 otherwise
.

2) Properties
First It Is crucial to understand how this

freeness of mine defends on the choice of metric

Lemma
Let 9 : E  → F be a moyhism of vector bundles
and let Hill.w)w⇐u•( # ,

( Mh .
( " ' "

'

w
)wevakkst

be an adelic norm on E ( sesh F) then

there exists a family ( Xw )w ← heat ,
such that

Ci ) t we Val akb F x ← Vakw } t
y ←Ecx )

114 (g) 11£Xw Hyllw
( ii ) { not Xwt 13 is finite .

Sketch of proof
•

P ( E ) : projective bundle of lines  in E

T: PCE ) → PCF )

We may consider for no e Vol CLK )

PCE ) C lkw ) →

Rao
continuous

lkwy 1- 11493111
HYKW

thus bounded from above
.

• for almost all me VCIK w )

q(
1 any x in

{ YEEGDIllyhw £13 ) c { y e Fbi ) 111 ylllwt 13

because H . Hw and 11.111W are defined by models of Eondf

for almost all no
. D
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Remark
9n potiador , if ( II. Hw )

weuaeak ,
and ( " . " b)

we uaeak ,
are metrics

,

then

C i )throw Is bounded for any we Val C k )

( ii ) 4 . H 'w= a. Hw for almost all w
.

Thus

t xe Van
,

VFCTXV
,

1 de^g(F) - dig' (F) 1 < C

Corollary 1

Let µi and µ 'i be the slaps defined by two metrics /V
Ci ) 1 µ e.

 - µ 's 1 is bounded .

Cii ) K'
C x ) - ecx ) I < ¥1 when hix ) > o

.

Notation
The notion of slopes in the geometric setting

over the field of rational fractions in one variable

may be described as follows
4 :P '

→ V moyhism of variety

By the decomposition of vector bundles on IP '

4 't ( TV ) →~ ¥
,

Gca ;) with ae ? . - - - 3am

µ ; (4) = ai degw
,

(4) =

e.
§ Mile )

and

e( g) ={ namldegwfe) If an > °

0 otherwise

RemarksC i ) l( 9) e [ 0,1 ] A Q

Ciij e (e) > o ⇐ Yi very free .
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Prof
Let 4 : Pt  → V

, V equipped with an adelicmdiec

l( 4 ( x ) ) → ec e)
as h( x ) →  to

Proof ¢
vector bundles

4
*

( TV ) a ¥0
,G÷pull back of the norm norm for direct seems

slopes µ ;
( KDslopes pet. Gi ) = aihqfx)

so If an 70n|lC9(a ) ) -

d n y

and
Eai

I < host .

l( Ux ) ) = o if an < o except for a finite # of x
.

D

3) Explicit computations

a) 9m the projective space

Proposition
Let x e PMCIK )

lcx ) = nae + men ( ¥90 )
codimecf) hcx )

where F goes over the surfaces F§E such that x e PCF )

Sketch of proof
Let D a E be the line corresponding tax

Tx BE I DV @ E /N@ D

giving a bizidton
{ F 1 D off E } → subspaces of Tx Pink

F to DVQ F/pu@ D

and ddg ( DV @ FIN @ D) = deg (DV @ F) - deg C k )

¥lK
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= deg CF ) - dim CF ) d£g( D ) - chgC It )

hcx ) = - ( men ) de^g ( D ) - AgC k )

We get
µn ( x ) = - Eeg Cb) + main (Ik%(F)_)

codein CF )

lcx ) = nntu +
min ( io?wf99⇒⇐uI

,
)

corollary
g (a) z that

Remark

( i ) Set us fix F ce

Then l ( x ) -
I
Ntt

had →  to

Cii ) Fc > o

# { xepmclk ) I Hcx ) e B & lack ty } < C B
' "

( and # { xe CMCIK ) IHCX ) ← B } ~ C CPrk ) B )

which means that this number Is negligible

But even on a homogeneous space the

freeness can be small :

4J Cpyn
Proposition

Let 1 = Gi , ,
-

, xn ) E P
'
C It )

"

then
lcx ) =

n Eminem hcxe . )

÷ Gli )

Proof
k.ie n

T± (Ph ) "

= ¥0
,

I
,

.

.

Pik each Is of dimension 1
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So for a e On such that

h ( x
, a ,

) 3h ( ×
on ,

) 3 .  . . >
h ( xocm ,

)

me get
 µ ; ( E) = hC%a. ,

)
. D

Eaollary
For

#MY{¥{ipnakjn1 Hai ) { B & ll " ) > E)
→ ce > 0

{ z c- peak ) " IH Cx ) EB } B- >  + a

with Ce = 1 - OCE )
.

Sketch of the proof
We consider the

mapsk : M CIKY - RIO 5- Rzo
( Xn ,

-

, Xn ) t ( kbl , )
, ,

brain ) )

( g , , -

, Yn ) ' → Ein Yi
H ( 1) = s C k CI ) )

Then using the formula
# { x E PYIK ) I H Gc ) E B 3 = CCPTK ) B + GCB

'

blog B)

and partial integration one gets
n

# { I E IMCIKT 1 H C x ) EB } ~ CCPTK )

BVI.ytneR.no/&atHoglBDand Mn !

# { XEIHAKMIHIXKB & lads
,

e }

vcclpfkp
B Vol { ( t , , ,

tn ) a
R%n|§§

,
titles (B) )

to we get that theqeoa.ae#ntiEff
converges to

Ve × n ! and @e
- nti

.

)
= OCE ) D

Remark

Gm particular the number of points with freeness < E

is not negligible !
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Let as now go
back to the accumulating subvorietie

As we shall see rational points in accumulating
subfamilies seem to have a small freeness which

would mean that the freeness might be a criterion

to distinguish between good points and lead points
4) Accumulating subsets

Gm surfaces accumulating subsets are given
as rational curves of lone degree

Proposition


