Definable Henselian valuations in positive
residue characteristic

Margarete Ketelsen, Universitat Minster, margarete.ketelsen@uni-muenster.de
Joint work with Simone Ramello (Muinster) and Piotr Szewczyk (Dresden)

09.11.2023 at GRK 2240 Dusseldorf-Wuppertal

8 Motivation
Lt p Ae o pime.  For aeZ~lof define
v (@) = max fneEN: P”\a} eN
oxtndl Ao @ ,65 0,b+0
Vp(%)"z (@) = v (b) ed vp (0) =20
e s Q= Z0f) s callid  Ahe proolic anluotion  on @



Jnolucen o medne  on Q- Ql(_x,la)== P-v,,ovw € R,p

Complits iy (Qo, o) - Abe ik ~aolic numbvs

/zg k& e m%%ﬁz ?f—a ‘C,azoaluachbn
VP" @p—_’ZU%U}

Thase 45 o Apcisl Aubing

ZP - fxe(DP Cp(x)=0f M p-aclic antegess

Tact (7] Robinson) ptl
Lo = fxe(Qp'- 356®P (A4+ px2=8z)z
I othes MGTS | ZP A4S fl%'clz%ha»%b
={04,+-F ~ww pgﬂﬁmmw'aﬂ eopodions  gues Z
~nt> guodifies 1 omd V' oove {ﬁdd
~t> foofhon  cembinations
D K o ol MEK 4 Lug(K)- difinod
M= {xeK: QY . QuY, VICHR A ‘ﬂu@d&f

awhise Qi Qu€ iV ae  gquantifions (0w duwds of KO
ond ¢ 45 o Loohan. combination (ua«'y% T, AV o
Stotements  of Mo Horm 1=0 for :fEK[X,Y,I,.._,Yv.,.]
[M i wen g~ olfinabt Al e requie A Wa(mm]
oppaeig n P fo come  fProm VAR SA

Intwidion:  Think o{ comttucible sds, Abut  you ose  aleo
allwed Ao Aoks  poectious  omd  compluments

§ Voluakions
Rual on  erdwed  abelion AS (7, +,2)
« antroduc s (M+) qroup , = Aotal ovdss on [

557.:,6%?@@%@%;?2% ashb —» atczbtc VYabeel
wza  cwzo  Yael
D) Ko fidd. A welupton on K 48 o swiective map
vi K — [T seo]
wbtese (7 + <) As an ordwed  abeliown ooup , A Ah.
€Y N(x) =0 &= x=0 Vxe K
(2) \‘Cx'fj] = vx)+ v(y)
(3) Wxy) > min {v(x) ,v(toﬁ7
Thon (Ko) 45 o onkued  felol.
" 4s colled  Hhe  wolus giowp, ado  amde  VK=T



Jnbwkion % s “close” Ao O &= yx)el 4 sz'%

Gamplys + (Q, %), (Bp, ),  wodwe giowp s Z
o (K, Vo) Vg ¢ K T 1ot feof

o 4[ X=0

O i x#0

Note i The  aolue  qrowp doasn't need 4o e a Subgroyp of R

*— ]

Def (KW Aadued Hidd.
©, = {xeK'- \{(X)ZOEI Be  veduotion Tng.
an o Aol g anfh undgee mox.  Aoal.
m, = txeK: v(x)>0{
—> Kvie= Oy, A qedur Jreld
A wodueol  fidd fas  4wo  chevoototsticn s chas(KY £ chas(Ky)

chos (K = chaslKy)=0 ‘equichasackenstic 0° < ey modk”
cRas (KY= 0 < 0= Dot (KV) “ mixed chouoctenshc”
P@y‘ﬁue. renidua_
oo (K= RhasKv) =p>0 " positive cDanddenstic’/ cRaractenshc
* ool isHe p

) Mk Moy N As ﬁd%% i Oy 43 %@Emgﬁ&qﬂ&

M/“ (@p;Vp) : @vp =Zp

(K\ \/‘HI:U) ' @Vm'u = L<

R Fr o wolued fedd  (Ky)  we fae  VKE KX/@\,;
A
QM

* N
4 v: Kf— K/@:—“'?VK N\ en oMﬂed?o(méLf,D&@erP\
0y <y0; A" +£cO,
And awe  fane Hat  eluation nngs o K ae ’ { )
in  one-to-one  cortapendemce  aith  waluakious on K "aguineluit uodiokion”

Wp Ao cewpng it o mdﬂ—pmuoir\% iSomorphidm
ot e e O awd v nduchongeolly

MMK&&/F@ML.AWMDHVMKM
rvab@q,m’\/a&uc(

thonsclion Af  Ahwe i o wugue Veduation ¥ on K4

wnthe V] =v.

K odas  Hfowbion AL Hhoe 45 ot Lost one mon~tiviel

Sanelion  woducion ot K

Quuston @ qoen o Jidld K, whon 4 Hwe o defroble

U LY | I/ | P Y. 011/\ Lemo AN I Ve



“rere LB Z2VATSS o ¥ NV UIAANVUAN - NS AALANLUT L L L

— K Aedd A howxlion
— K shedd et e szwo.ﬂr&ﬁ clowed
(sepasally  closed fidde ave stable,
ond  in Aodbl siuchos no  woluckion & 6@5{0@%&

§ The comevicol Jumntlion  aoluokion
Recoll.  He  wolue growp  dosnt need do e =R,
Gk ocan Se /@u%ﬁw Tk v aan fawe  propes

CONVLN. /wboocws@&
ran COTRAPENALINCL {wwmc;ouﬂr} L N i@ngg Kg
ﬁmuf\s viK 'n:r/\%&
~ 9 alw
“COMWV\%A e%ﬂqg\u

Connicl Jr@u;d/wc ot ol %%NMS on K
ptialy

o G o Aum by ancusien G e anluodion wims)

D)  HaK)i= §0,6K: v fumelion & Ky mof sgpuiably  cloned
Ho ()= R Ove K v howsehion & Ky pepovably clogdf

The  camenicol humedion valvekion on K, vg, 4s

-« e Linost woduskion An Hy A R= 0

. Mo cwenet weduokon An H, | ofhuuny

Tocks: - v axists g HT(k) ! ‘
- e moduckons o Hy o ity evdoe %& L33
) [l

o conBings o@ the wouoksunl  an H,
e s moncdial Al K Awselion & ot sepuobly clogd

The amnwes 1o queabion (k) depemds on propotis of vy

j\/ﬁmr o (K ) =0 --- OM‘& need  A-4.
Theotum  (‘Jahnke- Koenigmann, 2043; K- Pamdto—&zauoz;%, 2023+)
K Aunselion, mot AupwaMﬁ losed, Pw{ul}
U dar(ku)-p>0=dar(R), fuths omuwe Ow/pOy W sumi-pufect

Then
' F. Kug  Avp. closeol ok
2.0 K ot Y+ humedion OR



K oomuls a

3. ALr Ky il v L nof digwble.  OR
non-figd defnabl | <

“ x S, (Kw) mot e\d\u)&@m OR
6. 31 Kug aoth (Lyv) ot clelecklion
§ Defect

Tt (Jundomeudal  Anguality)
(Kyv) Aamdlion,  LIK - Binile octaston ~-72 weight adesion v4o L
LK1 = (vL:vK) [ Lv: Kyl (X %)

o) (Kvlellv) A deectlis 4 KX) 4 am agualify
(Kv) & defectlony af ol foile  edoyions ooz
Offarwise éa.QQd

Rumork  Usually  dedeck & Chod”
We we it, Awweve, o ola{;mz, o woluction.
do(K)=0 =  defectlom .

From now on  ossuwe.  as(Ky)=p20

DQ_/Q Lok (R,V)Q(LN) b @ Galpis c{d%z,dj odkeunion O{ dep(ml;
bt GLIK) =42 b

Z, = {V(‘Zé'g;’é) e | e vl=vK

Ky e(ly) Hon dndypenolimt dedeck /\J; Hose & H=,, vk 8.
o 2, =1wevK . x> H] AND
o Ky e mp amalls peitioe  clummt

0
‘ M 3
N\ A\l 7

VK

Fool doo: Td & Galois defedt  adewsion  of c(e%(va& p
kckK <

Foeet/ pemi-pofect = han ndypendout  defect
. & He C,ocnw/uﬂgo'? v C,orrmpwdm%kOH

ae \\Q/Y»U/DHQMK&“ %—d&%mﬂk
Quustions :  Eromplen?



