











































































































Harmonicmappings

let f M Nbea C mapbetweenRiemannianmanifolds

Etf É f IlTf Il dumJ Nvolumeon M
Tr TftoTf

Et if N R Elf LaSIMf112durer
ifM R i El f te IlÇ Ifdt

Amap f M vis a harmonicmapping if it is a critical
pointoftheenergy en otherswords if ft tegça is on

onparameterfamilyofcompactlysupporteddeformationsoffaf
Then E ft 0

Formswithvalues in bundles1

cet Ebe a vectorbundleoverM weshallconsider

CM E p formswithvaluesin EI inparticular
adécomposableelementof MMM E is anelementoftheforme
X owhere o CPCE and u EMMM














































































































1f B es any bilinearoperatoron Lxtw.dkvalues en H
wedefine far x c l M E MMF

1PM M H 3 Bla antisymétrisationof BK
Example if pq L Bla yo B u Blvd Bla v plus

1fr a standla p Ozwhere ET E aredécomposablethen

Btr xp BG 1

Let E M equippedwithD thenthereexists a familyofoperators
dit M E M M E whichsatisfy

d TB 1f 3 CT E à M E

ici d'Carr dans CD'IndraE Cm le M E
Example if we RIM E

dEv _Iw 7 Th.lwlaD Dawla

Unitaryconnection Disunitaryandpreserves on E

datura dit cDd notre

1f furthermore g is aRiemannianmetricon M
if a BE M E

41f7g É Nui Un IBlue Un7
where ni is a orthomal frameinTM

AERYN E a is characterisedby a EMdimmP M E
and 4fr a 44 Un volformonM














































































































Inparticular if l x ois decomposablewith t CPIED
then M a so

if x C l E d a Tr PxMm divergence formula

WhereTitan MaiHui forui orthonormalframe

ForRiemannsurface if de l'CME a doJ

Finalremark g M N Tg E M'CMg TN
Let'sequip g TNwith theinducedconnectionfrom N

dTg 0

A 1stcase N RP Dis thetrivialconnexion on Rt

d'Tg ddg 0
1fDistorsionfreethenlocally D D A withAHY AH X
d auµ v d'Zulu v Atg a wlh Aftg v wlh
thus d7g 0Dos

II Energyandharmoniemappings Usingour operator

Elf ES Tfr Tf the energydensity

WhenMhasdimension2 wehaveanotherdefinition

Elf f Tf nTfo

andthisonlydependson Jnot themetric

Proposition f is harmonie if andonly if
p

d Tf Tr f Un 0



someexplanation Tf.is a elementof l M f Tv
Tf CMmIM f TN d'YTf MMM FIN

theotherformulation is theconnectionon f Tv MonTM
Horn

monHorn TM ET where putF a RYTHM TF DIV
Thecase n 2 isspecial

Tf TM TN i Tf E f FM f N C

letTf C PC M aFÉIN a linearmaptmsEtr

Tf u Tf u iTftou complexlinearpart
letusconsider Tv as aholomorphicbundle using f479

Tf C PCK TV a

Proposition f harmonic Tf is holomorphic

A Sf 0 df idfoJ.esharmonie locally f Reg gholomoplui bon

Roofoftheproposition Thisis a consequenceoftheproposition
pre Assume fais a compactlysupporteddeformation

0 E ft ff31 TE17µm

where C Pff TN i ft
sa letconsider ft as amap F Mo Mxf E e N

let TF Mo t TN Let TFC
CA etfaim Pasn Tf
Let ni le an orthonormalframeofTM sothatHTfell CuisITFCui

UTAH FluiyttaiD
but d'TE Ça BITFlaiD



Thusà IlTftNum ME Tfc
AThus Effet J En Tf Jd Gr Tf
ff3 n d Tf

III Twisted harmonicmappings
Theabovenotionsextend inthefollowingsituation

btp TuM R Iso N
let N betheassociatedbundle XtY.q m
withits flatconnectionD
Itsfiberat x is isometric thoughnot canonically lo v

onthetotalspace N'wehave anaturalvectorbundle Tv
tangentspacetothe fiber verticaltangentbundle

usingtheflatconnection localproductstructure
TN TN horizontaltangentbundle

Asectionof N is a ptwistedmap M r

thatis f À N f z x xD ftp
Given a sectionou onNp TK TM TN vertical

à one candefinetheenergyof a section

Eco f HT611
M

f 11Tf1l dja
s afundamentaldomain

Aswellas harmonicsections whichsatisfies that

Tf CICM Tv e is holomorphie


