GRK 1150, Mathematisches Institut, Universitit Bonn, 53115 Bonn

Winter School

“From Field Theories to Elliptic
Objects”

February, 28th till March, 4th 2006
Schloss Mickeln, Disseldorf

Talk No. 9

Speaker: Sarah Massberq

HOMOTOPY & COHOMOLOGY

GK1150

GRK-Sprecher:

Prof. Dr. C.-F. Bodigheimer
Arbeitsgruppe Topologie
Beringstrasse 1

D- 53115 Bonn

Email: grk1150@math.uni-bonn.de

GRK-Sekretariat:

Frau S. George
Tel: 0228-73 77 88
Fax: 0228-73 64 90

universitétbonnl

Rheinische Friedrich-Wilhelms-
Universitit Bonn



0000009

A~ odimeustoual EFT 's i
_———————————x

+allk 9
Plow 91 te tolk:
Rep.: A= olim. EFT's
A- olewr. EFT's GJ o(e?ree n
Stowmol arol exoumple OJ A- oim. EFT,'s
A= diwa. susy EFT's (,ofw.'u Verston )
GS M- caieaon‘es awxol GSM- /Juuohm
A= olim. susy EFT's ( ewn'heol vesston)
Stamolovol ~ example cf A-olum. susy EFTS
CDeru ol aduw /}af susy EFT s

Moged. 2 ’ 2006



@ er /{“OL‘:M. E;T'S
B, Qéé— 0-5’",2‘ m{a(s Y Le.

)

V= Llpt LLpt
/ x>
Re0— R’

maph.: 1) 5})&\ o&%eom. é: o=
2) A - .SFbtv\ /Gczrob:.sws Z X, —d >’Z
wiHh Rlem. melne ; Le.
2 A- anrm o with Riew.
metne amd dZ = Y, 11 %
Z, =2, & 2,57, ~el Loy
5] ado&%ouw( structures :
+ symm. wonoolal sk : o(,q:sj ww&oucé m{@‘s

. t:mva{u}(f o s (—) aMd aka'— Lruvo&dw:ws ( )* :
()= -l'ala'mg Hre opf)osa(k §0L:4 she. om wéo(/s
ol Aacolisms
( )= wg Hee q)/oocflc spun she. om Aswrolcsuas
¢ lfw‘—uprdwzo( as Tevesal og drechion )

ad \(M/\OLL‘OM_ "-ra,wséerma\(t'w :
2 4(¢, X,J-lyz - 524(y4ryz)

Oe R — R°




Rework: A werphasms w EB” ove go Ay
A) ko, Sptfm tuvaluhon & ou f)é
2 stomolosol Jutesvals o{f /Zwa%\ t,
I,: pt —pt
u,scrma comp. o(,«:s() windon | tuv. aund a(ol()'. ﬁ—wi

A

UA 'pw\'x'culo\r:
P S pupt S |
~»  cirele oj /&«G}{A Lot ot OMJ—L-,OG'.
401:(4 Sk.
LT At 24 Pt 1 pt = &
~ orcle qf /Cw.d% t+t wth ’omoo(,cc
SPer S’T.

~> module space Gf A- spun Aawoisms = Rso




& & obj: sep. Hulbect spaces H
.wmrdg.z Asounoled opetotes A R —H,
3 adollhonad shuckuces

. symum. mounoalal sk i Feuse prooluct oé Hulb ot

spaces
. z:ivo{uh(ou () amol arck- tavotutows )
() = hk[:é Hee op/oos::k cow'o&x shr. ow
: 5PQC€J '
() - 'erdam% Hee ao(d\o:ix} on qocrcvkrs
. a d.ww‘-"foi ermodkcon :
HS(C, Hoh)— XI(H,H,)

- Def: - w. EFT : Junels E: EB'— KT
campa,f'-t:@{c wiHe Hee S adol. shruckuces




@ - odim. EFT's o;,f ol.zrze, n
(Why do we weed a o(earu etk
A-olbw. EFT's o3 woolel ?{‘” K- Htevy

r

maph.: 4) poss (J,c) Wit é: Y, — Y,

5Pt olaﬁcow\ oo ce C(y)™
L 'Qw«f» /J»!‘* ({,/f), C:= (bux()c)

) pairs (T, ¥) with Zi V,— ),
/(-Sff:(a /{)qrou_vm W:HA ‘Etfumme/b{c
ond ye F()"
tn EOJ‘\L.: D, = (Z-,..Q-") wedh
cycécz: vacuum Vecta tu F(Z)
L! Z has po closed Components

(Z,,4)=(Z,,t, )& 2,5 Z, et booley
and F(Z,)" . F(Z)™

S —— q/z
Cawp- of muphusms o, by conp. M;w"“')

g of barolisws  mwth oa CLflerol S
Bt ol e ool ]




Kewmovlk: AU VMQIPLM:SMAS i EB ove gou. Ay
A & p‘éﬂpﬁ aud C&Tﬂw( elemends
ce Clpty"< C,
3 T, pt— ph
u,SL'ua cowp.) o([sl'. uW:om . L:,tv, aMO( ap(d Jvau».sg !
tn 'pN"t'culw:

(To, )= (T, ¢, R7c,) - ¢ (T, Q%) c,

= c,*Lyec, ¢, c, e C,

)

Def.: A-olim. EFT, . Juncks E: EB — U7
cvomp. weth He 3 aolol. shructures ool

cowp. with Hee Lneos she. on Hee marphc:sm:

wem p Y, — y 'eam.)Z.-X~>Y /f—ywrm
?{de&:‘fi)%% z SP'M oaﬁ z

COLY" — KT (ECL), ELY,)) aund
c > E(é’,c)

FZ)™ — ®T (EC,), E(Y))
¢ — E(Z w)

Ne /&:M&N MQPS ;




Couchuswans:  ( Ex. )

4) E(pf) quoleo( ,(b# C... - woolule H with
?mo(/:ma bavoluhon E(s)and Umuty. E(C,)

H E(I): H=H  C, - liness
3 E(I,) evenu

by E(T,) Hitbect - Sochwaolt
5 E(T,) sel{—ao(d'oo'wl:




@ Stomdosd example aj A- oo, EFT,'s

M Riew. Spbrh »Z(a( af oiw. n | e, H comes wih a
grooled iwed. C(T*H)- G, - Aumodlule  frumolle

P - M

- L*(h Sp) sep. HuUlbed space g gmol.eo( lef‘
C...- woolule

-n

- § Op. A: L2(H,Sp) - L*(H, 5p) § ?»raoleaf V.s.

ZD(;J. Hee Dcac cpcal—qr %ﬂd s
D: C*(H %) 5 CZ(M,T*He éo) £, C”(H,‘%))

D: LZ(H,Sp) =% LZ(H,5p>
Z (uubmudﬂw() 7}ﬁibodm op-
. commutes with He C. - 9.
- oolol

- sdé - ao(d‘o«fu%
ld te Ry, ~> heat g f}“ D T
. Hilhet - Shwiolé op. OEJ n
C,_“ - /C(:MCN éu.v\o&'ouaue ca[a‘.&cs
SVt (ex.)

: 566(— ad(iogw{ |
89} a - dim. EFT, E by sdhua

Elpt) < L*(H,3p)
Ele) = grad. mv. on L°(H, %)
Ele) = Aeft wult. Ay c on L*(H,Sp)

E(I&)’ 6—‘&3)2




@ A- i, susy EFT's ( plosan vession )

Why o(o we need a supe shruchue ¢
space 0} A- oliva. EFT's conkachble (+ollk40)

1¢B”. __J_ (014) - Supes m{ols weth one - sioled collors

Y e Uly)
Y= .LL spf

RO . [q£)4t4 ROM (- £, 034"'0
Wity stomd. mebe wile shond. waehne

maph.t 4 Ssupu eom ‘/——'»Yz,ce
jﬂi‘;ﬁ (OM) supes wfols Y, > Y,
g UUL o(xﬂwm #tc cof(ars
UCY,) — U(Y,) Hhot pres. ¢ wmehac sk

) A- supuduolisms Z: i — Y, wth
mebnc skuol—wc e.
Z (414)- supx mja( wot weedae sk auod
QZ"' YJJ_Y (CX /60(176»«4«5
UCY) —s Z «— UC(Y,) Hat pees. Hee
wmehic sk )

Z.= L, =2, 527, el boliy
posy
Conp. %f maphiswms By ?&.qua OJ Aesolisus :
ZoVy—> Y 2 h—> Y
Ucr,) e Zo Uy, Ly e UCx)
Uy UYIU(;’;) = two - suoleol colfa oj}’z

g



3 adolifonal shuchures :

© Sywma. wowocolal sh. : ous". Utasin

. avotuhonw () and auh - tavolukons ().
()= fcvcsfma Hie wmedne sk on collass amd Baolisws
( = Yevessimg Hie medac sk, on Saoliswms
( uahrprd-ed (43 Tevasol ﬂ o&:rcc&rOM)

. adj. ‘HMJ.: FER(P, YV, uY,) — SEBR' (Y, %)

Rewask: (anal. 4o Hee now - susy case )
AU wiaphcsnas i TEB' ove gow. Ay
A) kow. supe tuvolutton £ ou :
(on B- pouds) R7(B) — R°“(B)  aud
0 -8

[0,2)"(8) — [0,5)""(8)
(+,8) — (¢,-6)

2) stamolasel Supes tuiesvals qf W+ ’
Iy: spt —spt o (b te K,
T, = [0t]"- [04]x R™ < RY with staud. mebac
and Loy embs. (o 3_'00[“{3)
[0,£)x R™(8) — [0,t]x R*™(B) « (-¢,0]"x R™"(®)
(¢,0') — (¢9') |
(£4t,0')  «— (£,0)

u.sdma comp. | olisf. wwcou , vav. omd ady. v‘musJ.
~s moolule space G::f /- sups baolisms = R,

10




& GSM- COx}egorfas and GSM- funchys

615 M = GJ aw«w’tcd Supcr ols :
%wu\dar H: SM — Seks (8w Supes wv{o&)
S — M(S)

maph.:  nat. %rau.sé. T: H— N

_:QSJ._ A4 A GSM - cod—e,gwy (evcleeol cat.) €
Constsds aj
- Q a;f 06(]&\‘3 C
6’@' omy Ywo o6deoB ¢, G aaw supes
w‘{o( €t/(,C,) ( how - OGJ
-gqrauy3060CCCamJ+rm({
f(C,,,C )x 'C(C Q)——~s f(C,”C ) (Cowp)

4 The uvxdq{qu caf. Ufogf ts gven by
evaluoding Hhe' how - aGded's ovx’g""’;
oﬁd(u ) = OGJ(‘C)
UE€ (C,C)= T, C) R  (how-sek)

3 A GSM- funcls F: €—D Aetween uo
GSM-cot. T, D oousfshg
@ map ou He oCJecB 06 (€)— 06’/1)5
o auy deo O@eds C,, G G{f a mwF vlra,u,if
(C ,G): €, C — D(FLC,) FE,))
tesp. the comPOSLhou

A




@) A- dhoan. susy EFT's  (emnioleol versiom )

Uhy 0(0 we wneed ennchiend ©
no  supe shuctwe ou Hie moolude space e?
A- Sufw /GQJ’O(J:SV‘A-S

jZBm + ous Lv\ TEB’

howt - abjeck: (A, /Jamdzw /j! AN s :
) “ ? ufa_r €out.
Pwame&fuo( by S ﬂ dbﬁ
2 /Jaw}&'a 2: Y, —Y, qj A~ Supas
basolisws povau. 5}/ S, te.
2 —S jubcr Lrunolle GJ wmebre
A- SUPes
J,=2, & Z Z oves S el Loy
P(u

COmp 0,‘[ hou - ofrjed-s /67 /gdmwcse %Mb‘d%

/6910&5 w,s

S —

wollsms

A2




Thm: AU [’wvw—oéd'ad-s b ‘\fiB;“ e @rﬁw.%c
aundl anr%w, Supes m{ds Hreevmselves .

Pewadc: AU how - OGdCdS b TEB, caluwaked 0w S
e few. Ay
/(' g:*{:——asp{ (ws CM&JJWW)
2y supu Sntervals povaun. by S, I(é,e)-' st — pt .
Lk (t,8) € RS (S).
.Dq I({.'e) € R;’; xS on B- ,QOL';MLS -
e
Leb s e S(B), Hen ove s lie Hhe b
Riicx)
ul . 14
[O'S)AM(B)M I(t.s,O-s) T‘(*_'_’_[_?')(_E,Oj'f (B)
(t,0') —> (¢6)
(L'+ tos +0'(8e5) B Bos) e (1'6')

Note : P oVoua. ,67 S= R
D IH:,O) - If: : SP{: —_ .sp-l:

)

s ool supy mgo( o‘f /f—suf)u baolisms = R™M

' u,sima comp. | ot[sd'. Uon

l,rul/. amd ad(l'. v’musj :

>0




‘}t’f&k: _0_6:4__ as L:A '3(:!
how - objecks: S —> HI(H,, H,) ® C*(S)

ZDgé A- oliun, susy EFT: GSM- 6u,udqr
E: JeB, — T,
Couap. weHh Hhe S aold. shuckases.

Pewnark: uuo(ueycfu cat. :
UTEB, = TER
UL, = %S

ey UE 5'534 - 'J(:f (Pfouc'u vmfw {J
A- ol susy EFT )

Al



@ Stowndosol &ym';)& a‘f A- olum. Susy EFT's

As tn Hee how - Susy Case Let ‘SP —H fe a R
spin ol ouol D: LE(H S) — L2(H,Sp) e Hue
coer. Duwoc opeato.

leb (+,0) e RS (s). .;&g-ao([ooru# i
~ e 0D et e (WSS (LM, 9) @ C7(S5))™
/ R
oef. via TayLlas i‘fgﬁ& C..- Loneas
Oj";‘s‘:";\ calewlus
ex,

ge} o A-diw. susy EFT E by S@U«:mg
Elspt) = L*(M, &)
Elspt, spt) evaluakeol ou S :
Els) - 8«-@( b, on (M Sp)
E(Tpg) = e+ 8D e ¢

Rewadk: UE  guven by
E(spt) = Lz?H,S,o)
El(s) - ?rao(.z(l«v. ou LZ(H,%)
E(I{:) = e t?

( aua[oay to Hie now-— Susy Stawolasol &xmp&)

/fs




' ZDe@ra olatuum ,far susy EFT's

sJ'adeol ex0ump Lo . o’cgra n - sk on Hee Hulbed siole
E(SPJ:) /{2# C - Woo(ule

- opuatas C, /CWLN
~> CMPWOLJVQ oleafec n - sk on e ferolcsua sioly ¢

Jolea su{ousk' on »wJols ool DarolCsuns

) 5 w\ str. on He uudzrfy
ey d@J aj Clj{ : w moolules

- oleame

M: ne conuwection oj Hee o(e?nc sk. 40 e
Onama,f Sufozr S‘r
—  foss GJ MJWMGJ‘LOM

~> " supe 0(57«3 oladvom” COMJMS olirecHly frow
the  supu shuctoe

WORK |IN PROGRESS ¥

> now - conhractble spaces ai /}w[o(
Heaves 1w each 0(-6?:&&
~ Spechw é;o_r K- #v.enry ( +all AG)

A6




