An overview of the Calderon problem

INTRODOCTION
Gool : 4o defermine the  elockrical condudiu%’h.a, d o
medium  From mﬁoae and  currend  messunemerds on the

bow\dowd :

A?p—Qitoilor\S: oid pros?tdion, non- dO/a‘\'Tudiut Jtes{ina (ERT)

medicol Amaa;v\ﬂ (e )
TFormulokion: Q<R bdd, rejul).o.r enough.
Yel(n): YW=2c>0
Condm\lui\-d eg: Dirichl - to- Newmann  map:
-V(¥95)=0 W Q } . Ag: g+ ¥,

JO'=5 on oL

Well - possed, > Weld- defined & bdd.

Colldason Pro\rQva\-. Ny —> ¥

Main 9ue.§)(ior\5 :

. \Lv\iquer\ess N2 Ny S 60, ?
* Reconstruclion: 3 c.onuerjen’t aﬁﬁorﬂ'ﬂm Ny ~> X 7?
. S’uﬂi%ﬁ C Ay, Ny Rose 2, Y, o 7



Some :‘_?e_o:\ures :

* Non- Gneor.
& -posed: o -Sjtub'\eiba; On% i YieK and wen w0, no

[JP. dq?em\mck.
© n=4  anddermined; n=2 dafermined; n2 3 overdafermined

Torther  questions:

¢ Tinite / discrete  mesguremarts.
* Porliod dola..

* StobiRaction efledts.

® Awiscfropie  condudliviies.

’Bib%gcjra?k% (shorl s«meas\
* M. Salo, Caloleron fru(remu (Lecture notes)




THE CALDERON PROBIEM TOR THE SCHRODINGER 0.
Formulodion: qe L° (D)
CargIn-0 w Q }m Ny 3 — Sl

a=FP  on 3

Weld- posedness nerds fo b assuma (O ud an ezsewaﬂue).
\muerse pm\:Q_v.m= /\% — q

Redu.ction o£ e EIT pfo\rQo.m i£ ¥ €C2(Q)
(1) and (2) ore o.c_‘munQ.an with q- A:f e ), :‘?:75‘&3 TR S At

Well - posedsess  for (2) is enswed i s cose.
Mg = WAL Y 0T |,

A“ A Aﬂ k! R

4
Boundors (-Aoq)'ﬁ"' 20 in N\ }
fe S“ Sm )
[kn‘m,c 3::)‘&; 1a4]) Boundosy reconctr. ¥4 (35

Main ideas:
o Assondrini’ s idp.n’ﬁfﬁz
< (/\q,- Aﬂ-)fu -‘fz > = Jj\.(q'- Qz\ u‘luldx )

(- A+q;3u;=0 W Q }
W s f; ow 3L
0 Upiqueness  (Syuester, Whtmamn 49%3)
N, = Ng, 2 5(3,-q1\u.u,_dx =0 * q:q,

!

oy~ S VEe RS

® Compfex qeomdric  oplic sdubions  (CGOs)

M=e“§.‘ (4+ c5) wik  Sec: §-3:0 &"rs—.o“ as IS} — .
s B 888870, KLIGIow, §e8s )

i§.x i§x
Thew FURTWEEIC) (4 + fs'+ rsl+ rsqrgl) — e



CGO solutiony
Then. (SS%esﬁer- Wilwomn  49%7) - 3 Co = Coln. ) st. for Qg
Jec: §3:=0, I3z mox (Co\\g\“ A)  JueW() sit.
o i) = @ (Us (%))
o(—A+c_\w=o w Q)
o Mgl ¢ 23T gl

Wy

Wy Me042

|deo. of the ?roQQ:
(- O+ q\(e}t-x (Ax rs\) = (—— A- 2i8-Y + %)CJ1TS\ -0
= (‘A"QES‘V* (i)rs=-q

Step 4: Constod coeffiventis: (A-2FV) = F i G
Tousier wih a skt

1)t CIEV NFlag 131> C
%- (- &- 239+ a\r - F
-8-259)0 < F-qr =¥ = - GF
F - (1+3GSY‘ F
inoerti®e if NaGela,e <4

lgle CIXV" ¢ 3



A few (more) ideas oabodd He main  resulls (n>3)
9fi€ (®Q): O nd  an ejﬁenuaﬁue 03 -A«q\-j U

Unig;uDJ\QSS (352&;?/3‘&, Whmonn  1237)
/\ﬁ‘ = A?h- 3 9= 9,

Given §cR’, &t ©,0,¢R*: ©.9,: 6,.§:6,-3:-0
181" = \§, 1+ 181"

S, 2(%+9,+09,)
S

i§x
wnw, — € os (0, =
7.:-'2'_(§"®i_‘:07,>} ‘

S’cub‘&’na_ (Aossondeini 1993 )

IIC_‘3 ll,_nm ¢tMl = “q.\"qzuueuu € C'QDS NAq,-Ng,

j(q;qz)e""'s dx = <(/\3|- A%z) fq, fz\ + j(ql-qt)éx's (rg #0g,* rx'rh) olx
= -

N

N\
lq.-q, (&) 1 ¢ NAg-Ag Ll Mty + M (Mgl *..0)
&\ I\%-/\ﬂtl\te“ r T O?’Gm“aoiion

* OFJﬁw.o.Q (Mandoche 2001)

Reconsfruction  (Nadhmann 49%% )

is_‘l.x
<(Aq—/\°\ (u§1|m), e ‘M> = Sqruse o Jg'e
. '
e‘s"* (A* rh) la.ﬂ.

—
?




Some  Purlher results.
Uy\jg(uemss %r LP Qor\d.udi\j\b\'es [C&ro, 'Rogzrs 20167)

Lip. s*‘odea%t\j ?cr piecaudise consfont  condwdtivities
[ Aessardnini, Vesselo. 2003 )

F\'n'\tﬂ. hum\)'er 0{: meo@mremen‘\s ?0\' c% (5) in o -_‘2‘-,\-\&
diman goned Swhspoce . Clip. mndudio'.\la)
[ ARberli, Santacesorio 20137

Born prroﬁmOiion (QGneor on /\%).i
Q&) = Bim <(Aq-A)e™| e

(6,14

ExPQicﬂ' formuda in ey of Ng-mdrix  Aor Q- ®
(Barcls, Costro. Mogia, Merano 2022



THE CALDERON PROBIEM TFOR NONLOCAL SCHRODINGER EQS.
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