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Self-dual string and fake flatness

self-dual string equation: H = xd®

v

v

consider 2 models for string Lie 2-algebra:
stringg : R N g,

stringg, : Qg 45 Pog .

|

Infinitesimal gauge transformation: dH = pa(F,A)
Under categorical equivalence: H — ®g(H) + Po(F, A)

v

v

Fake-flatness condition, 7 = 0, needed! < problematic
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Higher Gauge Theory as morphisms of dgas

» (Higher) Gauge Theory can be encoded in morphisms between
differential graded algebras

» Morphisms from CE(g) to 2°(X) yield potentials and flat
curvatures

» Gauge transformations are given by homotopies between these
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Higher Gauge Theory as morphisms of dgas

» (Higher) Gauge Theory can be encoded in morphisms between
differential graded algebras

» Morphisms from CE(g) to 2°(X) yield potentials and flat
curvatures

» Gauge transformations are given by homotopies between these

Example:
A: CE(g) — Q°(X)
t(l }_>A(Y

QI = —Lfa tP s 0=dA+ L[4, A]
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Higher Gauge Theory: Weil algebra

r L
Weil algebra W(g):
> dga: (A*(g7[1] @ g7[2]), Qw)
>0 g"[1] — g*[2] is the shift isomorphism |
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Higher Gauge Theory: Weil algebra

—
Weil algebra W(g):
> dga: (A*(g7[1] @ g7[2]), Qw)
>0 g"[1] — g*[2] is the shift isomorphism |

J
L’ Example:

» ordinary Lie algebra g, generators t“ and r“ = ot®
> QU = =3 [P AN 4

> Qre = —fﬁo‘vtﬁ ArY

1
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Higher Gauge Theory as morphisms of dgas

» Morphisms from W(g) to Q°(X) yield potentials, curvatures
and Bianchi identities
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Higher Gauge Theory as morphisms of dgas

» Morphisms from W(g) to Q°(X) yield potentials, curvatures
and Bianchi identities

Example:
(A, F) : W(g)— Q*(X)
1%, r* = ot —— A% F°
Q1 = =L fe 1P + 7 — F* = dA+ J[A, A]
Qre = —fgt’r7 — (VF)* =0
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Higher Gauge Theory: Invariant polynomials

B

Invariant polynomials inv(g):

> inv. pOI.Z Pe W(g)|/\°(g*[2]) s.t. QwP € W(g)’/\.mhp])
> P~ Pyif PL— Py = Qwrt for 7 € W(g)|xe(g+12)
s inv(g) : invariant polynomials mod horizontal equiv. |

J

[—> » identified with characteristic classes

in Chern-Weil theory
» sits in short exact sequence:

CE(g) «- W(g) < inv(g)
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Higher Gauge Theory: g-connection object

Let P — X be a principal bundle and define g-connection object:

Qere(P) <“— CE(g)

T T <= 15" Ehresmann condition
0°(P) <L wig)

T T <= 22d Ehresmann condition

Q°(X) < inv(g)
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Higher Gauge Theory: Lifting problem

Try to lift to stringg,:

.............. CE(stringy,)
Uon(P) = CE(g)
T T ey W (stringg)
Q(P) = \W(g)
T T ______________ inv(stringg,)
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Higher Gauge Theory: Lifting problem

Try to lift to R — stringg,:

CE(R — stringgy,)

Qs (P) & CE(g)
T T ___________________ W(R — string,,)

QP e W)

T T __________________ inv(R — stringy,)
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Higher Gauge Theory: Lifting problem

Try to lift to R — stringg,:

CE(R — stringg,)

_________________________________ =

[ [ W(R. — stringg,)

_______________________ =

(
| | iR s
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Modified string algebra: Skeletal model

This yields:

stringy, = R[2] —— R[] ——> g
together with:
F=dA+ fpus(A, A),
H=dB+ tus(A, A, A)—k(A,F) + m(C) ,
g=dc,
dF = —pa(A, F) |
dH = —kr(F,F) + p1(G) ,
dg=0.

= SDS equation gauge covariant even for non-vanishing F .
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Modified string algebra: Loop model

Analogous story yields:

stringg = R[2] — Q(g)[1] —— Pog,
together with:

F =dA+ fpu2(A, A) + 11 (B) ,
H =dB + p2(A, B)—r(A, F) + pn1(C)
g =dcC,

dF = —po(A, F) + 1 (H) ,

dH = —kr(F, F) + 11(9) ,

dg =0.

= SDS equation gauge covariant even for non-vanishing F .

— Categorical equivalence okay even for non-vanishing 7 .
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Further application

Consider:
g*[3] — ¢7[2] R*[1] — R~
> @ S5
R[2] — R[1] g
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