RICCI FIAT SPACE'S AND METRICS WITH SPECIAL OR EXCEPTIONAL HOLONOMY ]
Overview : searching fou Ricei flot matrics § aneo w/ exeeptiomad holonomy

Ricei-flat mblds
1935 - Fischer 4 Wolf  strueture thms +o uncover moee flat mflds
Still mysteriows
193 8- Yauw  proved +he Calobi conjecture . => lots of cmpt Kahler mflds w/ Ricei = 0.

think in the context of
Einstein m{-‘lds — Consider vaniows hemogeneous examples

Re2
Novrfnvwl empt Ricci-Hak mflds are difficult 4o study  wighly nonsymmetric, ete.

1983 Book-by Besse o Einsteon mflds, clavms how difficult examples ora to find.
mid 905 Joyee found cmpt Ricei flat F-mflds . also arise fram special holonomy
Let’s go back. im time and. discuss Riemannian holonomy

Start looking ot panallel tronspert about closed Loops.
Holonomy, which G < So(n) arise as the (restricted?) holovomy group oo Riem
mfld
19205 Cartan defines ¥ Studits locally symmetric G/H  VYR=O.

£ VR¥ O. helomemy groups are much mowe constrained (3¢ Joyced text)

Philosophy : The holenomy constraime curvature., conversely the eurv determ.imnz the holonomy
Ambrose
1955 Berger irreducible non Locn.ll-a. symmetric Riemannian mflds - Singer )

“3 familico could arice * (one wao eventually rubed owt )

G So) (-khegemericholon omy ) o) Sp Sp(1) Quaderwioni Kahlar
() UM € So(2n) 4+ Kahler Gi) G.£30@R) e
.,3.(1.1.1.') SW(n) < SO (2n) 4+ Calabi-Yaw. (Vii) Spwng S So(s) n?: I‘l?:lﬂ ll"\'?‘(gnﬂ-r\g
@) Sp(n) € SO(Hn ) <> hyper Kahlar ( +2") Sping | ruled cut sinc we need
Locally, symmeftric
12 Observation  (it4),(iv) (vi)\ (vii) automatically Ricei §lot
T slick proof- by Robert Bryant.
most pfs done by Bonan  mid CO%.

In Kahlea case cam +thinke of cwrvatue as |-| foam.
Ric ~ eurvatuas of omticamonical line oundle .

Ric=o. = M=o
I-\—/?

" Thiowas part of the Calabi conjecture.

W =ws +i93Y¥ solving Re=0 o equivalamt to solving complax Mange Amprene
reduced o a. nonlineor problam — global reductim of egn to scalarell: phc\mm_PuMM
DeE



Yoo Hm. io powecful, buk it doesnt guve a good. idea of what the metric Solutiomo Look Liks.

Noncmpm wwmﬁcgr s";vcvfm%tﬁe.s (unlass they s put)

noncompact —
1939 Co.\a.bu T::‘mopg—m“ Sammwﬂ_’ codim 1
explidﬁﬁ Sol\uU._G‘g M codim abits of =1

For wotke- im Gz world we won't necessonily have nice struchunae oL strategies as above

Simplst Ricer Flat compaet mild io K3 surface.
Kummer Constructim : 'T/ — torus
7+ finte. gp o Oymmetries
Hyper Kahlar singulon orbifold - resdve the singulaities
with prope choice &k, resolution (Metricon reswlatio)
can creads (X, ur) which io almost Riced Flas
T kahlen metric 4 then wae
'Per-\-u.rba;ﬁm W an
Q: What i a G. manifold ? \FT-bype way.
Sl compack-Lie.growes = 178 1t et iy 2ozl S0 Stn ).
wmvented. “the oot system”
Cartan eventually rewovked this ¢ fsund a. F-dum'l irved representodin.

To see relation consider “the Octonioms.
Nonoazeciosivity o not o problam i this caat.
Quoternions H  RP2LImH .
w,v & lin OH) 2 Uxv
w-v=<u,v> 1+ b (uv)
Do semathing analogous o octoniama. R} & ImO ( ux v = mluv), fso uveR?.

Luxv wd = Puwvw)  2-f5rm
Go-mild o the awbomaphioms of the ettomians
resevves .
M fact. 6, =L AEBL:(IR) : A*P=¢ §
dm@Q, =14, dim /\3 [R:' = 35, 0o 49 - |y =33
the abit of ¥ unden GL3R i open

You get amindefinute metrc. w/ signature (3.4) . |dea: dont work. direetluy w/ metric, wok_
w/ 3-foem.

We wank to recast the holomomy problam :
Gz holonamy metric = Fpanalld 2-fam Y modelld on O.
Hel <G, . &=

Q. structure on o F-mfld.

Smoothly varuging choica o B-Mm?p’rwwe wm Yhis given opem get -
Pexists <=y mfld Lo dpur .  Since. GoSSO(F) then ¥ dererming o metric, (but in anenlinear
Q: when e Ho\gq SG,’, w‘e)



TFAE omacpt 3-mfld
(M\‘P ) a G, structurae
) Haf s
@) VQP
@) d9P= d’* Q=0 +—exploit thio to find compt Gz mfld by mimicking Kummer strtegy



