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If g is a q.fr Q then

qis isotropic IQ ofisotopic anelQp
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Finite extensions of Qi fI

Finite extensions of FpCtl

global function
fields

non

dig afsakete Dedekind domain

E E
V I.lu on FE facR f
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cdvf der Dur
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A key reset fin coevis CETTE.IE'T
I

sLezma R Coeur Mrs made idea

f Ix CRhoA do a R f G EM

f'Cao m Then FLER st

f K o and 4 2 Camden

Pf is essentially to use Newton's method

Natus Repton algorithm together
with completeness to get convergenceto a solution

fix Also parallel to

do J
gcx so

L t














































































































In Hensel's Lemons are here

fund o v l f ca so It fk o VK G 20

5 form of Hansel's Lemme

Say Loe R n Zo r o

flat za tr v f ko n

E xREEP
then FL GR St mae

f 121 so Vk Lo Z intr h Ep

Usual form is the case neo r i

Using the usual
fo n we got

Pnp Redon made ideal M residaefldk.TLm

Jay charhtr Let u Ui R wit

p
Ex.RhfH

x M Ctl
image Eek Then

he R
r I Eli non o

constant

E Here if ueR.aneeu t cn.am the fE3m

u e U I l Elin and u c R'raft
7 7

F frack uniformize

More generally every non O element e F

can be written as 9 4 it
4 0

when he a and u is a unit inR Hare

a f r In and I a h














































































































In particular take f 2 a e de htt
h E U R is a square I c ht is asg ae

4 In G F x I e kN and n is even

This leads to a map

liter FYFE
as follows

Take a square class in hilt

pick a representative Eeh

lift a ETE U cF
Choose a

I t
E E h

Send the given Square class in hYh
to the Square class of a inFTF'T

well defried for a different lift of
oil a El Cmod Ml so aya G Fa
So get the Same class

Easy to check this is an injective horn

and image Square classes of a v Canto
t.ie

Get lillie FFF 212 o un

i
v is wellj section def mod 2I I 0

To 1 on sq classes














































































































As a result we get a map
in TN Chl W F

hi a Hair can

Also defrin

j nicht Wcfl
on a Cicada ica

i ka aid
We will show Ci j induces a

group Iso Wch Will WIFI
The ge

This follows from

f

Ent

ke Cid's Z Ch h

ie have a group Iso

n f list Chltowkkz.ca
F

Viz To get the thinfromtheclaim In she claim
on left mod out by 24 00 and
on right a 2h imageof 2h00

and get wth Wales WCF














































































































To prove the above
claim re

Cig incl wth Tuffy
s 0

note h h hth
Ic

Ks I3 fi D Sl 17 Cit is

So 2 Ch L e ke Cir i.e Lau

ceitoV6iYz.ca y Wtf
Wat this is Iso STS F nine se g
Define gkuqy

Ka o neuen

0 CT h dal

And extend to Sai air

Using chain equivalence can check

this is well defined and is

a Z sided inverse to f So I

5 weget the claim t get

ii il will Wchl WCF

We can also describe the inverse map














































































































First Each square class has a

representative of the
fam held o ith f aau

So a reg g f q
over F can be put in

the Imf 8 of when

9 Us 47 9E Urn sun

for some units U.EU R a FX

Get g f s over h

g cut 4 7 Fu carts shin
Now defined W F Wchlby g g
and similarly define 82 Using In

a 1st 2ND residue map

The inverse of Ciigliwchltowlet
WCF

is 0,04 WCF wild WCG

we can also use this to write

Wcfl E was G EEP

where wth is ideffin with its

image in W f Under ri














































































































Under above hypotheses Giddarhty
Prof Sez q u it with uieU R

Then q is isotropic over F

9 55 jur is isotropic over h

Prod qtr o f Some VEG a to

Ci EF not all 0

After multiplying by some ITM

with each Ci ER and some crew

So Ilir O C h and Eto eh

So g is isotropic over k

Sine q is regular t isotropic

g h 1 g c
dinner 2 can lift

f
to a q

over F

hyperbolicplanelk with entries in U

So G and h L g
have same image in

T.wckltowchand Q.de
hyp.pt F it ht of O S

f E h Lg isotropic














































































































As a Consequence in this situation

Theorem Springe reg g f If

Let 8 8 f ane F wit

fo g diagonal
and had entry e wit

Then q is anisotropic
IF

s I.iq are a isotropic 1h

d g 2g

Here g cu urethra IT us Cliffy
I ID g Escirn Fed

This reduces anisotropy LF to
a 1h

Ex If F Qp Then we're reduced to

checking anisotropy Fp
Equivalent version of thin

q isotropic 8T a I is isotropic

Will prove in this form














































































































Pf of than to
E Say isotropic i I o i D e g

By prev poop 8i is isotropic garko

Here 8 Gu us Gus Curti 47

So q is isotropic using
Cmo o contrep

Ii Say q is isotopic Also of resin

So q E h I f ding e din g 2

So g g represent the same
ett of Wcfl

Have q of Latifa Write 8 GI I

In W h to W h deg4 r drKq
11

it iiiisil
So Ii Ii represent the same

ett of WH

But din f din g
k k

din f t d I dis t dik

So den g is di f f i Lor 2

But Ii give same class in W h so differ

by copies of h So contains h is isotopic














































































































If Cho HEL UCF l zack

Pyof Let h uch

So 2 anisotropic off f 1h of din n

but every g f 11h of din
n is isotope

ITS Sama f F win 2n

WMA of diagonal Lift to a diagne

g f g I f with entries in
U

Ff
isotopic

Then got g has din
2h IF

tis anisotropic by
the above them

for take a f f.fi Fofdin22n
IF

WT S g isotropic We have

2h ding did I t din di g
so dindicof a far i I o 2

So this diet is isotropic 1h

By above th g is isotropic If














































































































If f is a finite extension

of Qp or FpKHL and p 72

then UCF 4

In Con F is a a site

non archimedean
local fide Cee R

of res chair 2

In fact
G also holds if cha lez

a more
involved proof dueto Springe

As another application
of Wcfl kl

h Qp 4th 8

Take the PIED Ef QpCCfH h Qp
4 I
by above

i a 8

Sinclair

E II.fi5 E En.nasn.h raai














































































































Let f be a local file of res char p f 2

so a finite extension of ftp.ccfll o of p
f et Cf take an exfn

So Iso.to gCcsn q pofIFp tsr t

et b be a uniformize so CLT l

CIT t f Equal IT p f Qp
We saw

I hYhi F7f 2h 20

Ss
2 2 since Cha k 2 th finite

i I E'T F'T1 4 one soclassic

fhi x dais c is

Four classes rep by limit ut Cs II
example
T h I D D ore h

I in anisotropic 1h
7 L l E

u a

of 41 u it anisotropic F

by Springer's
1hm

since d HCl din s lid














































































































Recall up to isometry the only
anisotropic binary 8 f 1h
Is I 57 X a g

So g Ci a it acts is the only

anisotropic off F of din 4

up to Csiometry Cb Sprise tachi 2

Here of nom f not YET
Recall quaternion AG's are classified

by their norm forms and

a quart alg is a dir algebra

the norm from is anisotropic

Conclusions

I is the knife quaternion

division algebra
over F

the only other quat
dog It is Muff














































































































Also recall

Quaternion algebras generate the

2 torsion in the Brauer group

So Bn Cfl CTE 2h E Ii

Split class c
I

non split class E
I

write a b f
1 if ft c Il resp

Hilbert symbol
In partial quad ate norm residuesymbol

TIF l mentioned earlier ve BlochKatoGig

From criteria f
9 to be split we have

a filberts criteria
a b
p
i't se b represents I

EFi f an elf of f f

In thy if consider a b p f F Qpr
write Ca b p Local class thy fariasp

Re quadratic extensions
in thy

Legendre symbol It as a ish'snot a square
mood Pez oddIf a p x b pry X 2 c U prime

the.ca pe5EfEYfZpJfEIeL IYo's














































































































we can also use the door to find Wcfl

Recall Fo k a finite field Fg C.ee eel

W h 2kcal

a ri I
if GIF so

2 4
as a gp

if q 3 mod 4

Also recall W Cfl w Cid

So get x
I 2 as sp

W F ifqEICmod4losngJfZkkiIZ1yCcDEl4T.ssp
if of E3

Consol

In each case I w F 1 16

Can also analyze IV CF and get

a description
2 to E Z 21410212resp

See Lam Ch VI th 2.2 Eid














































































































Since IW F 1 16 and Sinai

w f s isometry Classe of

anisotropic off CF i

F exactly 16 anisotropic g f If

including the O fo m uptisonety

Pry If a hey at splits
xx I uChl 2

Pf If 4 h h C U

then an air is isotropic 1h

So u u u
LF

In patiala sa b i is isotopia IF

So I C D carbs so 4 splits


