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SPECIAL GEOMETRIES, FROM REAL TO QUATERNIONIC

ANTOINE VAN PROEYEN

ABSTR T Special geometry is most no n rom  imensional 2 super
gra ity, though it contains also uaternionic an real geometries In thisre ie |

e rst repeat the connections bet een the arious special geometries Then
the constructions are gi en starting rom the supercon ormal approach ith
out going in etail, e gi e the main un erlying principles e e ote special
attention to the uaternionic mani ol s, intro ucing the notion o hypercomple
geometry, being mani ol s close to hyper ahler mani ol s but ithout a metric
These are relate to supersymmetry mo els ithout an action



The restriction is ue to interacting el theory escriptions, hicheg in  imensions oes
not allo el s ith spin larger than 2












athematicians inclu e hyper ahler as a special case o hat they call uaternionic ahler ,

hile physicists reser e the name uaternionic to the mani ol s that ha e non anishing S 2
cur ature, hich e clu es the hyper ahler ones urthermore, e ill restrict oursel es to the
uaternionic  ahler mani ol so negati escalar cur ature, as those are the only ones that appear
in supergra ity ormani ol s ith continuous isometries, this implies that they are non compact









A gauge ing can be interprete as choosing better coor inates such that only one el still
trans orms un er the correspon ing trans ormations Then, the in ariance is e presse as the
absence o this el rom the action In thiscase e oul use as in ariant metric
One can chec that this re e nition also lea sto 2 in terms o thene el





















There are metho s to ha e an action or these theories, either by brea ing e plicit orent
in ariance, or by inclu ing e tra au iliary el s an gauge trans ormation , 8, but these
theories can be, an usually are, consi ere ithout a proper action



It as antisymmetric or bosons an shoul be symmetric or ermions, but a charge con u
gation matri that is implicit in ta ing the eri ati e rt , hich is antisymmetric, implies
that the shoul be antisymmetric

Gauge ing o the special con ormal trans ormations is one by ing the alue o the gauge

el o ilatations



ore etails on this ay o presenting the proce ure are gi enin 1
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