











































































































Re call For G an algebraic group
over a file F

H Fy Gl c so classes of G to so IF

and for El F c Galois field extension

H'tetra Ii bL L
If b is e functorid algebraic structure
over F a e Ge Aut s then

H Elf G c do classes of objects IF that
become is to D our E

and if all objects beam is L F SH then

H F G s Iso classes of objects If

Ex c g f IF D q G 0cg

4 9 f IF of Det S S g G SO g

3 as a F of de n s half I G Pan














































































































For F a global field an F variety
Satisfies a localglialprinciple if

VCfftv VCF 1 0

If V is a G torso are F then
this says tried 1.11 Er trivial IF

The obstruction to a LGP holding for

all G torsors IF is

RG Ker H FA LTH'FEED
I e GP holds f all G torso LF

11156 is trivial

So given an algebraic structure A one F
with G Art CD we have that a Lap
holds for A H EG El

EI Hain Minkowski CFOct I














































































































Ex F a fld G a rational corn lin dg.jpI CF Gl L and SO g is rates conn
so given a regular qf q of Det S we

get a Lop for a gf of dets to be Iso to g

Relationship between LCP's numerical

field invariants

EI t We saw h invariant of
a non archimeeden local field is 4
So Hasse Minkowski

U invariant of a global fn fld
or of a totally ing fed is also 4

For a fried F with a real embedding

we have a f to But the Elman Lan
version satisfies h CF 4














































































































Exe perineum
Recall For a csa A over F

given an ett LEB IF

perk order of in Bir f

incl CA degree of D where A Ma D

perch index Same primes divide led

For a focal file F if F is non archimedean

3 Cf1 012 and Biffed L 2 2 242

e.g See Fierce AssociativeAlgebras Then
17 co

white B CR 2 22 For both cases

per Iad

By 1hm of Ake t B ane Hasse Noether

Cp fer Csis get per time I Eat feces














































































































The dove results focus on global fields

fld or fu flees of canoes finite fields

Higher deal analogd

Ex Q CH or Apexy
fn fee of a curve over a ghost field

Local global principles
a invariant

Relationship of period to index e.s.am

To study the fu fled of a carve are bc.clfield
could first shoe Gal fried

e.g OpGl o pUfh Cx

There can ask the same questions Moregenerally
let K beans cdvf t.F fnfk.fr K curve

F ha a local a global aspect
Eg FEED CH

local part I globalpart

call f a semi global fried c














































































































What to expect f

Fiuhu h u k

alg closed I 2

finite 2 4
non arch loaf 7
GChp ftp.kfil 4h

cdrf bymgg.ge
semi264

7Qp Cfl 8
i

Pattern suggests u h is always a

power of 2 Was a conjecture
of Kaplansky who defined 4 invariant

Merkerjeu found example with wth 6
1988 Lan Clap XIII S2

But alk is 35,7 Las UX Pnp6.81
Other ode Izhholdin found an example with

us 9 Annalsof flash 20 l

Q for reasonable feces is uch always
a power

of 2














































































































Above chart suggests that a C p 1
11 8

Wasif even known to be finite
until 1998 Several results then for p 21

r Merknjeu
h C pal

E 26

Van Creel Hoffman u
p
x E 22

Pariah Suresh w C phil E lo

Later Pavia Suresh SL ie ul p 1 11 8
a Xie 2007 Annals of Math Loco

Two other profs of this

Harlater Hartmann freshen Inventions 2009
c X Zoos

also slowed other u invariant results indading

u Qp Cfl x 516 as suggestedby chat

Leep Creve Zois

also Sh u
p x Xml 2

and allowed a1 p Cciccadenig 2














































































































For fields like Qp x

what to expect for pe id relationship

Recall for a finite fue F
Br F is trivial so per ind are trivial

For F a non arch Local field P

or a global field per ind
es Q Fp x

In general per 2 finds for a c Br Cfl
and V2 Fn indelple 25

For a reasonable F is there a unit n

egg f f e Chp LH Qp 4th ex

As For a st pt pea
in Br Cephas have ink Re D
k Br Gpathka have inexkpeLP
et














































































































Two different proofs
Cieslik Celle Zou arXiv 2007

HAK Invintronis 2009 Carxio Zoos

as as.ve

In the HHK paper the proofs for
the Ce invariant fe period index
were in parallel both relied on LCP's

analogously to how the results for global
fields on u per Id follow from LGP's

Here consider Semi global fields
E e finite extensions F of Kha
here IT is a c d u f
Ex F Qplx or hakfillx

afield

As for global files we can consider the
set of absolute values v om f or discrvalist
and consider CP's wrt those














































































































Eg If V is a variety over a Sg.EE
Say satisfy if

fur to foraker V Fl Ff

In particular if is a G torso If
for some algebraic group G over F
a LCP fr F says

is trivial Vistrivielle.IE
Given G over F can ask

Do I G to sors IF satisfy a Lcp

As before the obstruction to is

ILEA ke CHCRA HCE.at

As before can ask Sgf
if G is a ratted kn als.gp.IE
is there a LCP

Answerer 4 CHHKI

So get LGP's for various alg objects IF














































































































Ex Take Fe f If g g ar reg gf'sIF
Tf dem n and Iet SEELEY and if

gEq locally then qEq overt

pf as for Stds using H F SO Cgl
classifies qf IF of det feFTF 1rat'd conn

As a consequence as for global files
tin abisnap

we get of hyperbolic locally q hype 4k

Ev e hare LCP for homogeneous
spaces Xthat aren't necessarily tensors

principalvia C actor on X one F homessp

self ELF GEE actstransitions onXCE
extent but got nee simply trans

EI Let q be a regular g f of dian n z

Let Q alpph betheprojectin hypersurface
defined by g o Then O g acts

transitivity on Q bythe Witt extensionthen
































































































blading 2 di Q o

Here Q is connected but 0 g consists

of two Conn Components 50cg
fits set So SO g acts trans on Q

n

ble o bit of a but not simp
pt is open closed

trees hotc torso
i

50cg Conn rat'd So the above
CP for honog Spaces applies t set
Q has an F pt if it has points locally

i e g csidropic Lf if it is isotropic locally

So have a Hasse MikowskiTh fer
gfer of din 2 over a Sg f F

What aboutbinary quadratic forms

Still true if F Kcal Ces plan

But fate for Some Sg fi F
egg F phd Ta when

2 Xcx na pH
Issue here CheboteauDensityfails

for this field Fi
every prime splits in FLEET



From the aboveHesse Miko sheThon ca get
h QpCx 8 u apathy 44

How to get these Laps are ssf's
First fnfldofa.ru cdvfk
For a semi g1 g f fide f

e Aneater f k

there are severely possible CP's to consider

As above can consider CP wrt discrete vats on F

Anytherpossibility
For simplicity first take F K CH
K a edu f Oke assoccdvr he fan

U
M arcadeidea res fed

KsAp Ok Ip ms Cpl h FprefHd

EI K hall Clarida meat re h

Can Wei f as fr ftl of Tffpeojx lie.lk

IP Speakk



Can also via K as f.caOk
r

and F as fun fu of IPO proj line10kK n
swhat does Look like Trai aO

speak

g
of

Ex Kellett I
SpeakEth

Completion of
the local ring f Linq
at the poof 4 0

on the f line 1h Sp htt

Ok ha 2 prime ideals Muff On Cod L
Speck closedpt of genericptof

Speak t.ro Speech Cto

From this point of view F is fnfldtlp.ge
Speak

t
ee pest hTok

in the closed fiber dm t.ro
of 17

open

On the closed file IPL AL
U
P Correspondstoapt a prime cedillaCt ol



EI Take the pt pi o on the close file
x

ta Tt
T Ito
p X o

her tha
w

mexOn the cover IPL per idea G chad

Adena Q ad LEACH
Oi u

th Haa Pss a x ideal x f chat Dad

the completion of the local ring of hftDCx at ix f

a Pd et P
is hEx tD a 2 dime completelocalrigNo P esGo trot a dvr 1cct2cCx.t

Its fraction fide is written hkx.tk Fs
In general f pt P a closed file ofIPL
we get an associated field Fp



m Take a semi global file F

the function fried of a projective curve

over a Cdvf K ar equi of a p oj carve f
over the color 0k For each pt P on

the closed fiber Xc a curve 1h Okla
we get a fide Fp via completion t free

Hav Fc Fp f all P

Can then ask for a LCP f F
u rt the fields Fp instead of the Fan's

ifire of 2 din freeof a din
completebae ins CompleteLcrajsRelationships

Eur Fp is contained in many Fw's

and every Fmcontains an Fp
Can define
11 G kefH CEG ITH Cfp 4

PEX



So 11 EG is the obstruction to the

GP n.fr G torsors wt Fp's
If there is a Fp pt f all P is there a F pt

Have 11 CF G E L1 CFGl

Turns out to get resultsabout numerical invariants
a invariant period index it suffices
to consider this LGP chin is easier to stay

HHK for Garth Conn Lin eds sp.lk sgf
4 CF G is trivia

2 LCP for g forms Csis
wirt Fp's

CPS La Contest of g forms Csis
even the corresponding obstructions
1 LF G are trivial

c.li thIeiesPann.lo.S resh


