
A waspspecd overvew of DAG 
DAG :tke suitasle 'honebpical eplacompts fougthing in dasal AG 

Ab. ad QCoh (X) m deived dy-Joo-cat DCK) 
Stacks AP>Gd m deied stheks JASpaces 
Ctopnt bndle S' tngent coplex Lxr 
hs requires werking htpially' bot has many benefts 
Ex: Cn eiove Tor -independence / hypotheses on bese change thots 
Ex: Correct' intersechions (exglaiang Sere hatesecen l 
This s especay anportut in pagtcal wnatletcs 
Crt(W) T, nto-sectiongc TX Must- be interpated in deet serse 

Ex: I Xs ader te h lbaliy o fte pes (in tpd sese, le. campact 
then LxSpck is perfect! (Bdves like VB,eg. s daleadein Dec) 

Hdden saotess": Muny modul stacks belwe lee smocth stacks 
when cosidered wftherRl deived ructure, Cany VFCs,... 

How to work with DAG: Fake t! 
A few key pincples to rememnber: 

-Alwsys worke homotepicaly. ='should uually be eplaced by ". 
-This un rests in prpetes leaning 'shchre' leg GmahatyE 

Deived'info tes to the l! (rghve cham dego)shely'ifo to the iht (positve) 
- Prove resuts fer deied Artin shacks by botatgpg"fom odaslorhg decent 



Shifted Syosplchie Forms -What? 
Recall: An algebraid sympleche focm on a sacta algeba veriey X s a 
closed, nondegenerate 2-form w on X. 
(Nhte: lwe're ateeed in alsbric /adbmorphie qeometry. This noten of ympectec 
is closer to "hyperkahler' Han tis to snocth maniald Hhorsts 'sympleche:) 
Spellns, things out: we wat wer(X, A2y) sueh Hhat de=o (closed) 
and vwly,) induces Aee taypt st). Gondegea) 

Generaizing `nondesenerate 2-Porms to deed Alin shchs is easy'-ask for 
wer(X, L) such that induces T, x. 

Note: Ly s a Complex 
TLese re we T(X,AL) inducing TysLal. ase 

2 

we 

so we can instead ast for 'nd. 2-forms of any desree n. 

Ex: LetG lea edchve aop, nd let : ptBG be the waversal quotet map. 
The conarmal fber seqyence gives ro°Lgefb(Li)=fL(O-)=] 

Taking n:2, e see T(86, ALg)T(B6, ^Lge)°S) 
That s, (nd.) 2-Porms oP desree 2 an B6 are Hhe same as (nd.) invartant 

'Closedness' s harder to define. First neet a notonot 'de Rham complex" 
Then need to replace dus =0 by 'da,tuming closedness fromm 

pperty into tructue (dt ot path witnessng ). 
We'll postpone this to a later week, but we can at least state: 
Def:A n-sh.ted symplechc form on a deived Artn stack X is a cbsed 2-fom 
t doyeen on X sahi lhat Hhe underyhg 2-himtduyne r) nondupente. 
Ex:Choet nd. maat biiner frm on ghes 2-shied syugleche oon on BG. 



Shted Symplectic Forms -Why? (brog size ses) for brevit! 
One viewpt: Mary ateresting,geometie constructons on sympechc objects 
leave Hhe O-shted worlt bt renatn in Hhe broader 

in n-smp.Z then XYs (a-)f 
In parteular, Lasnglan itesectons in al-symp. stbk are 1)-symp. 
Ex: IF X d-ornented (eg d-dal Cubiaw vadety, or Bet stck of d-dml 
orented maifold), Y s n-symp, and Hhe mappg stack Map(k,?) s 
small enouh, Hen Map (X,) is (n-d)-symp. 

Ln partcular, Map(X, B©) is (2-4)- symp. Frd=2, we get O-p struct! 
Another vieupt: Flexibilty aorded by shPts reltes to that aorded by 

locality in TFT. 
Safronoy: Geometie qyanizaton of n-symp sack (rext data) s n-ckuyy 

Calague-tHaugseng-Scebaver: AKSZ constructon of 'semi-classieal" 
TFT Mapl-X):Bordo ’Lag forn-syp 

(’seiclasical versians of Chen Sinons, Ro ZAnSy-iten theoies) 
One last vept: ()-gmqp. stacks cortrl teesting invararts 
PTW:()-Symp structs ’sm.obstucon teotes 

These lad to virtal fndametal dasses, which in tn gie Gromoy -Jiten inarents 
Several authors:Constrvchon of DonltsonThomas sheves 

These categrby and explatn pheromena surroondng chonolsjal DT mawnts 
Goal of Hs senar: Understand these & relted 'oemelosieal Hall algs 

stet sypleche world 
Ex: Te X andYare 
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