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Da € A(E)
eq ym, (S, BF
AEVGE) G X —BG
(i) ‘denived’ ¥ /@
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- SUSY  Gauge \r%eor\/
Witten's  twist
SUS\( inc\ex
C)’\@Vh-gimons U’weov\/
7d Gauge H’weory, Ko,



3 Spmors and SUSY a\gebnas,

\/ — @ﬂ <2 hnen pnoduc% space
(infinitesimal )
{uome nes} = so(n,.C) x V

{:vans[a‘l:for\

(trivial Lie alg).

SUSY olg. = so(n©) l><(\/ + WS)
T supm%rans\{

~—> supen Lie a\cj._]-é \V eTS
w/ Spm (Yl, Q) NS CX. Spinor Yep.

need [ SymS —V

L (v, %), wa, 4] = (TGhew) , o)

Y
TO constr. Spm(ﬂ> — CQY\ \%
eg Spinl3) = $* = |H

uvﬂJf guajce/x l1ons

Clifford alg. CL(V.9)= OV /uovaveusguv

ExPliciHy, \/ w/ ovthonormal base €:s.
un = @<€u~--,en>/€{'ej+€3"€,;:: gij
- Assoc. o\q, =~ AV as vector spaces.
so(n,.C) <= U
("‘): Eg - EBEs v €:-6;
Foct: Spm (n.€) & 6><p(§Q(Y1, Cy»< Un

~H



QGPT O)C C/Qn am > gj = QZy' =2y ezs Ease
([$%.51)=0 [§7.551=28:)

C[§° §; act by 55

. §, act by 22
- 3 fyred. vep. of (2, > 7
g @n — End(gc@>
- S —_‘g+ ® < Presenveo\ \oy Spin(?’l,@) = (Un.

SN (dim=2"")
Rep\l‘. of g@gmﬂ = 5? , Camy base

Su=CL5 1, w/ eamn ack by €455
SC,Q — S+ o S Pnese/lved \07 Spm(&m%l,({:)

+ -
Bu.‘): g ___\(/\'/—> S w/ Y = @,05-- elm+‘ € (Wt
(Ca[\ S dim MY \/2 =11 (molep. of choice oJ( bace)

30 (an+1) e—e—e—e=e  30(N) -—o— <

o SO fom S0 SD(6)
04 SL(ZZ) (SL(2)" CoSpiw)  A=SLM)
« . et e—e—¢

n=2m: MN=4 n= 2 n= 6 (modQ)

VeSS, Ve<Sy Ve NS
NnN=a2m+ n= 2 n=s (mod )
B VeSS  Veps

Need | Syvfw(s%@d:m)—%\/ .’



[n=2] Spin@,©)E>$00.0) 5 C—— C
VECh = Ve v
so@.@-wt: 1 -1
Span \07/ 0z 9'2‘
S:= € so@o-wt= 3
> ST =V SV
— (n.mM)-SUSY alg o
Sv\,m = S @h + S ® 03
(assome @ c” w/ 1nnen pnooluc{<,>)
—>r’ g\/\m S'V\ m 7 \/
R Symmejwy SO(M) » LOM)

[n=3] Spin(3.C) = SLO.O)"'C=S8
\/ = S\/w%nS
v N=n SUSY VeTRe) w Resymm SO(n,C)

[=4) g @)= SLe.Ow Sl Sie s
V = S8 S
[T on Sw=SseW + Qe W
-For any W= C"

v~ V@IS w R-symmetry GLIn.©),

=51 Spin(5. © = Spr.©” CH =S w

Qf:;#.s = (Uf@”jf}\‘éU:/\’U/d:w /
\/ = (RS)/Cw = NS, sympl. form.



S & @zn . T extended SUSY, C" is symplecjcic
= 37 Sym(Se ) — V
R - SyVV\meJcry {s S\‘a (an, C).

In=¢) /$+ ¢=v_Au_Ru=v"
S

Spin (6.€) = SL(#, @7 C* = S4=S

\/: /\:S+ (n.m)  extended SDSY
:/\S_ g@@2h+g(8@2m

R- Symw\d'r Splan, C)xS’P(lm .C)
(1,0) SUSY  Su®C' € suporcharges

Example: M5 baane in 11d has (2.9 SUSY,
RO‘}:&'{:fOY\ Of ')’\OYW]OJ o{irecjciom mn R“SVVVIMG%Y)/
EXPQC)L Spih (5, O =Spl4. ) R- symme,{’ry,

ld=7] S, V=S, dmS=¢
nsusy Se " R-symmelwy s SP(QH,C>

[Ol: 8] S +, g-— ? ol\'mev\g{oy\a\ o\q/o
\/ = S+® S-. )
N extended SUSY Qo€+ Se ™
R-Syvmme‘try IS GL (n, ).

[d=10] Si, S. dmld V& Son (sl fo cas)
(m,m) SUSY  S:®@C +SeC”
R"S}/Vﬂmejcry i« SO = SO(m).



% SUS\( G\auge \H’\em'y
Claim: In dimd =3, 4,610 (=2+dmA)

=1 SUSY gauge H«eory w/ minimal NV=(1,0y SUSY
w/ Sj{elo\s A€ O{(E):Q'([Rd,o]) 4 ’%ef(ﬂ?{@&o])

COYmec‘tioh spnor
< d 3 L 4 10
FSusy S Sy v S S+ Se St
2 dim 4 dim Ldim 16 divn

Action S Q(E)~ P(HQO',S@?D% C
S(A)=JIFWF + <Y, Bty
w/ ¢A: oV C"MSi)- C%(M/S"Q Divac oPonaPco»~

Action °§ SuSY alqr. In -C\ajt space,

@ < S M= Qymmej:ry of S‘D&CQ D§ the)a\s )37
(A A)— (A+eT(@Q. 1), ¥+ FA Q)

aii ffovd maulte

M(ey) € (R Treee)  FwcCHRYeey - e
~ Q' (RH s o RPRc Co(RY) a copyof <o(d.©),

ie.  vector f\g:ie‘ol on (AE) F(Rd, S®a]),
(A — (@A), F(A Q)
C\am« I\) —H'HS Pﬂ@seflves &Cjtt'on S

2) \Va = assoc. V.‘S". on space o;C jffelds, Sr,lf\ey\
[ Va, V&’__\ — ‘i\"(@ ® Q) Wmdulo gavge + EOM
(EOM:EulQ/'L*Lagfar\ge eqﬁ-)

$or S
Main in‘renesjc : /Paﬂ}ii‘}ion 'FuV\CJC(OVL
-S(A )

Z=\0aby €



: /\/:‘-1.sus;(1 ym e RO
M= lP o 0[: 2+ dimp A nov;néot;x@_

Felds (A%) € QM) & (M, & )
Achion S(AY) =-3% {m LFAFad + 5 thL, I IRVAN

@ < @Jf ~ SUSY {mnsgovm
Sg(A = (TP, TLla¥)

Goa\’?nove S e SUSY-1nw

1.2, S@ (:Z‘F <FA«FA> N —]i<’71"¢/\¢>) =0 moﬁ, a(:‘venﬁe,wl: {:mm:

a-1.1 X Y ‘ tL.x €R
Backgnauvml. \P - { ( 5 ‘c-%> Yy €A

| A] = - det A pos. olefﬁ X,y
gi:/—\l neg. def. © t

Cliford walte. R 37— &

= matvix mult: y/AN bﬁ?
Change conjugation
C vy E g —R rogt g — R
L, ¥y = Re ¥ P(f %) =- ($4*+1 27
N :‘—Rd—m ', 1 —t

T o
t-x Y _[rex =Y X
T otax) Ty ex ) € the adipit of a 222 matvix.

SalTa > =2<¢Fa,da N(Q.¥)> = 2¢datfn IO
=2 <}, (dARa)- Q> = < (@3 dDR)- Q>

=2 < Wﬁﬁ*@>> C: fwA@: 0, (e. G):aomsi'.)_
Sal LIy = 2, BBa¥)> + 24 L (SaA) ¥>

= (LHEQY + 242, TQD P
ey lemme (34 r). TCEP)F =0 ’

28 —l(xfé\}f"r_)-\yl_/:oa ((’\f) (U\i"“‘%-v:o )

= -2 (%)(a_/g) (b) =Nl (- Ao‘d‘i.A = (detA)- Iy\#n).




* FJor geneﬂa] fmanijtolo] M,

Cw( M, S) 2 cov. conslant Spinoys
CZ(M T 2 cov. constant vectors

o d=t , 1=R AbdianEF=dA)
Given Q=(Q:.Q-)eSseS.
m— T ) + Q) —— (R )
Q'(RY < C(M.Se8S)
A (A @, dA-Q)
Compute [ Qs+ Q) ads on A
R0+ A dA Q) > [(R-Q(dA Q)
QR0 A dA-Q — (R @(dA-Q)
Note, dA (M(Q:eQ.)=T(dARIEC) + [(Q: @dA-(2.)
[Q,, QI=dA - T'(Re Q) =T(Q.eQ)vdA

= fr(@*ga.)/'\ + OL( [(B.2Q)v A)
T)u‘s s a gauge %van:foywwl{or\

} > cynallen SUSY alo) .

: Dimension reduction gives SUSY gavge
‘Hf\eow, \oujc with  more ffie)ols :

=10, N=(1,0) vz d=4%, N=4
w/ 8 scalan fields

Bosonic ine\ols: Aed = Aga + é dx .. P
Auc L RY, @, ¢ e C°(RY
0 4d éd
meiomc{:ie]cls’ Ve Sld—_— Sid@’ Sid + S @ S,
= Silel/ + S*e W’

W=Lund vep. of SLIAC)=Spin(6.C),
=> N=4% 0 4d




3 Witten's fwist
Choose F’ S}Nn(d)HGR

R .
Spin(d) S Spind)Gr V(g e C")

Find Q  S-en
<+ [Q,Q]l=o0

= SUSY adwits odd Symme)cvy & W/@Qz O

(M—) '\[O\\<€ @ -Co\ﬂomology>
Add Q to act on
obsenvables/openaters/Hilbert space --- -

rm—> uisted the 0Yy .

(263 ada=4 6 N= 2 diwW=2
SUSY alg, = T TI(SoW + S\
gu:m—L Gr=SL@.G C>MW
SL(Q) “P"
v 1d*P: Spin() = Spin(#) *GR
W, W bsth ane Copies of Sy

Spin(h, €)=

twisted SUSY alg:C + TT (S, 05, + S 8S,)
%-\' NV

3] Spfn(L\')‘ir\v, odd elemen)t &



C!awn l O) ‘U'\eory N éO{ dl:‘ Pw‘le N=2 'H’)eory n 4—d

£d A eQ'(RY) — Aua. @, €
“71‘6 CODUR{ SewW) 'SLMCCC(R* SA,A@ zdg\\/\/)
W= € Gr=SLD + $4s® S0 W
Sta=Cha® Siyt Spu®Siy
Tist For et about SO(2)
P SPW\ 4) —SL(2)r as )a?ore
IJC we do this, under new Sply\(br) oction
Szd SCa‘\OU'LSz

\/\/ 846{ Sca\ Ons
Now, oun JCueHs ane A (Pa @
Yoy € C*(RY, S'0S" + S @g)mp
/\S t S\/W\ g "
— @ /\+(Vecjtor ﬂ€?.>
So f%rd ~>vector, scalan , se\f—olual Q-form. (ctill fmmionic).

/Wlore acme/\a] (-T(AIIS'LIYIQ
SUS\( H«eory w/ Q gymme)cvy Qr

> Can be Clegmecl on CR—’P'—é(M 3)Spm

w/ Connecjuon.

e9. Choose ¢ Spinl(d)— Gr ,
P = FTS"(O\) GR (\/\J‘Hen's thts%cmg)

e
More aemman\/ ’Jf Spm(d)"@k | preservesQ
w/  Spinor @ st. @ = 0
Then given Gr — P_é(M ‘f}> w/
Spind)Gr — Fr * P —M veduced to H

m— SUSY ‘H’\emr)l w/ Supmc\z\ange Q, QQZ o




Claim: 44 N=1 pure gauge Hneov*y
’ULHO,OMOYPNC J(Wigk7\ Ho,omorpl'\ic RF H\eow

CPK.ep) x P o) ——

S(A,B) = |B.F*A)
R(’.L«JH%Q N=1 gauge ‘U\eory

w3 C—EQi(XO}) (DQO’Q(X)G]))
S(A,B.¥)=§ BaF(AL = [BuB + J¥ By

) Cl’\aV\Q)E O;C Coo*rolivxa'\‘esi,, B— R+ J:Z F(A>+,
> S = 7 [FlANFlA), - [B.B + [ 2at

SB/\B Yorm EOM : B=0 = vemove B.
C'Ou’m. Action of Q é& (=(Y2) is

(AB ) = (A+el(Q 1), B, %+eB-Q, %)

veplace Faby B
= Mo o{wvar‘:fve_s!

F{e\cfs bosmm‘c jCUlm(oV\l‘c
ivody
SUSY brang (5 cancel ). (7CY).
10 ol &« = —— —o
A O 0 S Q¢

B OOC s 7 Tt 97 g
M

Svg

Left with (A, B*) »— S= 87, (A



—

4 dimensions )
JIFV4 [92:p  inboduced an ausiliany field B Q0]
-Eauf\/alen']: achl‘ovx SF/\B + BAB + j% $A}L

Key point : jF{I\E’ = SFAxF + CSFAF

top. , does not maotter:

Iy X 1S )<0Hm OJC dimq;Y:cl, )6'}1
O (X) = Q0Obe the subspace where ool 1 pos. definite
On Q5 (X), SO&AJA(A)d":Ifo{»*Z

QA0 = P00+ w 700 + 7 (X)
QX)) = o = (X

| Tor X' Kaihlen, Sym ~ 1F0,8 +8? B QXD

d=3 2 S(Apef\clranges E twist
4 4 SU(2)-tnv. hole. ');wis)c
4 3 SU(3)-tnv. hole. twist
10 14 SUE)-tnv. holo. twist



§ 60\ N=(1.0) pure Cau%e Jl:\'\eovy/CYg
255 Holomorphic BF ﬂ\emy

(X, o) » P (X op) —2— ¢
S(A.B) = | B.F¥(A)
Exbra gauge symmaby A € CY(07), B—R+2a %
N=(1.0) in {d

BOSOV\§ Fermnons
pe OV O %63+C“(P o
BE()rzo C\{fo Qo:?. ')/,2 ES_ _____Q +Q

o2

]Réﬁ@ _ @3 4 Q_:g )
;6@3 et
WWPQCQ RORC = Cle. 5], ifiel=5;
Crel=N¢’ g@@%

BOSOY\

'\’L \d 24 l 02 ﬁd,amlo:t \e} —> CaY\Cel,
1

1V\a

Feamion

Remaim(ng fielcls‘ /-\:1 GQO’ » BQoédo%Qm
,>L2° GQZD
Action is g B.F (A
}LZO 1S g)/\os)c J[or gauge Sywume)cv/ B—B+oa w]LZ"’

Supenchanae
( penchony SUSY ‘tmnsforma{’ior\ )



Twisjrs oJf N=2 H’\Qoﬁ'Qg

Q‘d Pune /\/:l ‘H/\eOY/\/ 1S heo!chcfonooc gol (1,0) -U/\eoy)/
Reduce :I[YOW\ C— C?

G:’B

2.5 ~2 (0, 1)-toyn on (EQ /_\ co.1)
A(g: r— scalan on. C (o)
BZE: ~—> (2.1) on Cz (/K\ (20

7~ scalan on C* ’(\(f (22
S=1% Fm(,é\lJrjcp A

pune M=l adjoit madten Fov N=1

mattey
N=2 3au3e 'H\emy/CYQ = )’\o]om.BFﬂ'\eovy w/ 0]+0]*
‘Couple with matter fields
(qiven Olm\/,
d="1t
holom. twist of/\/ﬂ gavge H\eov)' w matten V
= ko)om. BF H\eory w/ Lie a\ﬁ. CTJ o \V

Fields: A+B e O " (X, q)
XN e (X V) ee@(X V)

Actionn S=| (B.F(A) + X3¢ ) » 2

Gauge X — X + ;§A’z w/ ] e X, V)

Eﬂ 6i=o 4 V=C (e ]Cree Chival ).
- e (C) . Xe )
S(e oX N K+ w 1 ePC)



3 SUSY index .
N=1,d=% SUSY ndex (G=1 V=C)

2 2 ¢ SCpJ\'n
2,92, 2292, o Z\,Z?

3 y 1 _
Z(S$+S) = —)—V{fzmﬂo?enms}q’ 1
xS =(Ch0)/ 2 zuzo~az.3z

vector frelds: Zi 55
Local openators -

kK 9 .
Rosonic 92, 0=, %(O) (c)\ange (k.9) ,ie.weight for U(l)Q/(Ilz)
$ opena)cors usfnﬂ X (o 2¥=o 5‘?‘%:5’[ 30.036)
Build openajfors using 7, 9—: 932”[(0),clxange(k+l,9d1)
¢ "
Local L e oY
{o;@cii{ors} = g Q:[ 92- y 922] ® /\ (92 92: @[92,92,]>

’SAP S 2N

=>Chanacten = |1 Lot tou Ve

k 2
ke 1 -979; U
T L(VD-action c\r\ahg\‘ng

scoloy.

( ] 14
d Twisjt — Given a ‘Hr\eory on @
“Tioi Use Uln) 25 D) — Gr
wist [ U notete the supmchange Loe use.]

— UW)-variant  on (En
SUSY index = Z on (Ch0)/z =SS

w/ (Zi,--,29) ~(q,20,-, §,Zn) , 14l <1

Fundomental domaim i between sthes Ylzf=14 Tla:20=\

Agsume e have a CFT.

j‘(:Z(SQWI): SPace o)C local opmaltors /
T}\E ’W)ap 1’nofuceal by 'H'\e COlOOYd(SW’L 1 c‘?iven

lay app\yfng ’D{ag (ﬁ\ ’ ﬂn) ":o ]ocal OPMO:koTS.
Z(S‘ ¥ Sﬁn-' ) = TT’H @faﬂ(ﬁ.,m, 9,1)).



§ Chean- Simons erory A eQ) (M) fields

ackion [ CS(A), CS(A) = <A.dA> +7T <A TAAYY

EOM + =0 “03[ connections
{ BV fields § = (V' (M, ) 1]

-1 Q:)(M,"j> hocts @(Mﬁ]) avv]:i—fcela[s
o QM,q) elds | 2 (O3(M,9) avxwl.(—gkos%s

BV action funcjcional : S(A)ISCS (A)
W AR AtAY Pat A
1.9, S ——fCS(A )'\'SdAoA'z :)_S[Ao Ao]Ag, ------

Yﬂore 3enenany, gl\/en (i) L\C a\3 + 1r\vavlaw‘\'— pa\rtmﬂ.
(i) _A = commudative DGA (eﬂ. QM) , QX))
in odd mMop SJ“‘* C st SdoL: 0.

n— aoJCt'on chxc)(cona /\8’6]['\] — C

S(d) = §4 ¢, dd>+F <, Td, A1,

€c3 _/( = QO,_%(C mdcl) w/ Sol = Sq:ngdzu\.-./\dZy\,

FfQu ')ZL\QOYV N=2 ¢ )"\olOMDYPL‘TC C)'\QI'IV\‘S{VWOVIS
n=23, call holomorphic Cl’\em-Simons (hCS)

Egﬂ Q(RW’Q*({E) ou = 3 dX5g +3 42,2,

2 w k+1 odd
SO{ = mk,,@!l (x"a‘z"‘""‘dzl.

: k: 2, L=t v Yan%ian /1’7\’)299T0L1>\e ’}'noclelg.



Eﬂ- (w/ supendirections) R* C*~ omw/ k+l4m odd

A= C2 R @I, 47, ) dy=dlf + €
SOL: jkx@“icﬂw\ O{ dZ\“'dZ,Q 0‘8\ AZW\
( qulm '|Dic\<s out COCH: o{-\ 2\'"€m)

Fields (R @ (€M) 1e, - 81 @ )0 [112d!
EOM = bundles on R*C™", flat onR™, ol on €

M(B&ul{eu>
10d, M=1 gauge th, twist by SUG)-iv Q& S

— }\CS’ on@s <or CYS)
() ® o111 = frelds ]

min

Dimensiom veduction - rep\ace @k ‘by (I:O‘k.

= max. SUSY twisted ‘l:\heon n d=2k

% + + -~ -
Slod — Srzk © S|o~2\< -+ Szk ® Sto~2l<
d{mm:1( > Q

Q: SU5)-inve. = sUK) *SU(5- k)-nv,
Assume @ — ‘% X e C{ecom;)osaue.

Co-k%enwise, heeol +o Pnesenve > CpX. st



cg. dd. N=8Yym _
Supensymumetries are S a4 %\/\/ + S4a @ W

\/\/: C< €.,€q,€3,€4> ; f}L ® e, =: GZ
£ psuBI13)

Q- twist = hCS on @2\3 — IPQB

[Fields1 = Q™ (€ )ele ol

e\
(/\/: 4)3/\/: 1E+ 3 Cl\im\ JGeus 7 aal(;ofnjc
(Can be viewed as N=1 th. w/ 3 chirdl multiplets).

Ae*(C)e °] Gauge JC\BH
B e ¢ & QO’O(@)‘X’O] B Pou‘ﬁi oJC Curvature
chciow for Jcl'\ese 2 jfie\a\s S SE F(A) o\Z, dZa

i Qo,o ( Q:Q> &® Oj 3 C]ﬂiral 'Fieus
o8 Qo,l ( (EQ> ® O] ]Cmmions m N=1 Cln'ml mu\{(P]e{
(e CHCHOT  audllary fields

coe. LM (CH e an‘ci—)fie\a\s

2 2
%oposi{\'on. T)\e VQC{ZOY O[{eus 597; (bosonic), EV—’}—Z;, 25,

ac{mg on € (and so on the Jcl/\eory).

625.(6),22.(3) are the nemaining cupeneymmetriec.

['9%“ 55?221]: 51'5 ’9221 ( bosonic )croms)ajcions )



Phyereal SUSY  S'eC* + S0 €

Q=Yoo  teo o

SymmeJches H\a{ sunvive ch(sjcfng (,ow\mw]:e w/ Q
All o§ g* % (ELP commutes w/ ®, (S+®§ f—‘(/\°V+/\Q+V)d:)
Q-] See = Vgl (gosxVe)

2
iw\age spahvxeol }37 2Z; , Q-exac)c.

S+® C'+SeC commute w/ (X
[@, sol(4) + SQ(L})R] win be Zeno agwcen ch{sJCan.

T‘his gpace 18 ’}LQ?) C+See
YeSs

IYI Q-Calﬂomology 3:’\/es %’@@:,6;,64, }::\:5&;

3+6 SUS\( S(/u’\vf\fe:’é%e 1=1.2,3 (3)/ Ei'g%; (6)

W’\eorem /max(mal EUS\( -Hr\eory i Lk < 10 dim.
is hCS on @145, . The Yesialua\ SUS Ys

2 2
one Pﬂemsely ‘l:l'xe vecliov f{eugk (if,a\zi ay\o! (;fck)'

Theorem. In d=2k+1 <10,
maox. SUSY gauge theor y
= ‘kwis%e&‘ CS on R~ ke

) 2
Resic\ua] SUSY = gi_gfﬁs + 2& s,

(See ’Hon-\(nean examp\e be\ow).




8 Twis)[eé max, SUSY %emy/ﬂon—\meaﬂ \oase,x «IR

C—L =X % odd k2 bdl/X
~ CS on R«(T(Le Kol (FRret)

supen CY

EOM og the ‘Hﬁeory
= G-bundles on R*X  (holo.in ¥ .{lot in R)

= BUY\G(SV() &« suPQfl-Sym\u\ecJCfC
= PIf‘\O.S'e Space — TBUY\@(TI— L}

Bung (TL) 2 H°(X,L® adE).

! !
Bune (X) =3[E]
When L = Ox

Bune (TTL) = Bune (C*'* X))
= Moaps (C*", Buna(X)

— TTT BUH&(X)
Hilbent space = O (Bung (TTL))
= O™ (T TBune(X)

— @ QO'X(BUV\G X ) /\.—Eune(xﬁ

2(8«X)= Tryl
— % (BUY\aO())
W/ \/oufa-\/\)ijcfen.



% 7 Cl Gauqde H{\eorly M—> K-{:\Aeov'y DT-M\/_

) 'twis:[¥ 74 Gauge H«eov7/[Rq Pem— CS/QKH"TR
Q@) ed(Rereahl — €
G — g C3(¥¢) dz.dz.47s 4¢

) /XCYZ <R X
" ways
Pl’\ase space :{so\‘ o¥ EOM/ Xx (—e,z)} S\/mpl.

OO0l @ QLT e indep. of £ okt

deq_ -1 41 (3 CS involve only 1t derivative)
deq O pam%wa A E Qo”(x)@’o] B eQO’Qbo ® ]
EOM : FA/ — O = —é-AB ')’}’\Od gauaes

Comp&c‘\:ify
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