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Why thresholds 7

Gauge
thresholds and
Kahler metrics @ Relation between thresholds and instanton amplitude:
intersecting
D-brane Fa

models
. D6, = D6, D6y,

(Abel, Goodsell; Akerblom, Blumenhagen, Liist, Plauschinn, MSS)
Thresholds ?

@ Holomorphy of W, and fi_jo0p ?

@ Explicit computation for intersecting brane models on
T6/ZQ X Z/Q
(Lust, Stieberger; Akerblom, Blumenhagen, Liist, MSS; Billo, Frau, Pesando, Di Vecchia, Lerda,

Marotta; Blumenhagen, MSS)

@ Use Kaplunovsky-Louis formula to extract holomorphic
parts and Kahler metrics
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Type IlA orientifold on T2 x T?x T2/Zz X 7o (Blumenhagen, Cuetic,

Marchesano, Shiu)

Rigid cycles

= Asymptotically free gauge theories

= Instantons with “correct” zero mode structure

yi

RY

e Hodge numbers (h11,h21) = (3,51)

bi$’

1

@ Branes charged under twisted sectors
o Branes wrap 1 cycle n'[a’] + m/[b/] on the

3

xi

W RO i"th torus

1

Full cycle including twisted sector charges:

M

%HB + % DO e (nlel] @ [+ miley] @ [b])
ik,
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and extract term quadratic in B:

1 o P
P~ [y ol

Gauge
threshold

00 3 3 o
corrections 2 i
A0~ [l G + Y Ll
i=1 i=1

ik

! Wy oo U,
(191( ab72/) j(efgbazll)‘Fﬁ ( ab,2//))}

@ Divergences for | — oo cancel using tadpole constraint
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Holomorphic gauge kinetic function

Gauge
thresholgs and o KL—formUIa (Kaplunovsky, Louis)

Kahler metrics

for toroidal 87’['2 8772
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Holomorphic gauge kinetic function

Gauge
thresholgs and o KL—formUIa (Kaplunovsky, Louis)
Kahler metrics 2
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Holomorphic gauge kinetic function

Gauge
thresholgs and o KL—formUIa (Kaplunovsky, Louis)

Kahler metrics 2
for toroidal 87'['

intersecting = 87T2 §R(f ) + AO + A = ./4
21:;1?: g32 (’MZ) Er: ga,tree Z

Maximilian 3 /\2 1 1
oohmier Ay = T(G)|—-—=In|—=|—=K+In [})
e ° (G2) < 2 [M2] 2 83 (1?)

A, = Ty(r) " ﬁ + K [det K, (11%)]

r = la 5 2 5 H

o Compare Ag with
Holomorphic f i
%j:cgt?ol;isetic Alga (06 3 In |: :| Z |n (V Z 4|n |: )Ré )):|
@ Conclude: One-loop correction to gauge klnetlc function

—loo, N 3 TC
0afy 0% = 5D NG,
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D-brane GT from sector yielding chiral bifundamentals
Maximilian

models
M2 M(1 — [ok,[)) =)
Sermarals A/g(z) ~7T b In |:s:| + In < b )
s~ Tov| 0|75 ,E (6%, )

are cancelled in the KL-formula if the Kahler metric is

1—1¢ —sgn(0!,)/2
K = (SUUsUs) 3 (Ti ToT3) 2 H< Sl ‘))
3\ T(105,0)

Holomorphic

gauge kinetic
function



Universal gauge threshold corrections

Gauge Consider an additional factor in the Kahler metric:

thresholds and

Kahler metrics

for toroidal

. 3 2 _ i

Ilﬁﬁ;:ﬁ:g K( ) _ H U f sgn(Tap) 9 ) X Ti (C sgn(Tap) eab)
models i=1

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Gauge Consider an additional factor in the Kahler metric:

thresholds and

Kahler metrics

for toroidal

. a 2 _ i

Ilﬁﬁ;:ﬁ:g ( ) _ H U f sgn(Tap) 9 ) X Ti (C sgn(Tap) eab)
models i=1

this leads to terms on the FTS of the KL-formula

ntn2n3 [Z Ny mf,z b (€U +Cin T,)}

a‘'a‘a

”fa (Efa,k/ + 6;,R(k)R(I)) Z Nbﬁ’faff),k/ Z %(f InUj+(In Tj)
b J

Sommerfeld

ik,

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Gauge Consider an additional factor in the Kahler metric:
thresholds and
Kahler metrics

for toroidal .
i|1*cDer;fac;ieng (2) H U f sgn('T‘ab) 9 ) % TI—(C sgn(Tab) ng)
models 1
[,VM '\mI\H n =
e this leads to terms on the FTS of the KL-formula
ntnnd [Z Nl i mf,z b (€U +Cin T,)}

n, ( €h k£ €5 Rk R(I)) ZmebEkaZ‘gj £InUj+(lIn Tj)
ikl

Compare with the tree level gauge kinetic functlon

Universal 3 4
gauge 1,2 3 [
fatree ~ SEMMamy + > > (€l g+ € rgrey) Wi

threshold
corrections i=1 k,I=1



Universal gauge threshold corrections

Ganzs Conclude: Dilaton and cmplx structure moduli shifted at 1-loop

thresholds and
Kahler metrics

e s ZZ Nk 2 i (Z 6L(¢In Uy +Cln T,))

D-brane
models

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Ganzs Conclude: Dilaton and cmplx structure moduli shifted at 1-loop

thresholds and

Kahler metrics
for toroida
A -5 2§ Noimb i <§ Oh(EIn Uy +CIn T,))

intersecting
Zb/\/bmgegyk,zjefb(g InUj+¢InT))

D-brane
models

Wi = gz

Sommerfeld

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Ganzs Conclude: Dilaton and cmplx structure moduli shifted at 1-loop

thresholds and

Kahler metrics
Sl S S — o 22 Nyl m2id (Z 0L(EIn Uy + CIn T/)>
a2 3 Nofheh 3 B(EIn Uy + CIn T)

D-brane
There is a bit more ...

models
5(1)Wik/=—
g(2) Z NS

Sommerfeld

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Ganzs Conclude: Dilaton and cmplx structure moduli shifted at 1-loop

thresholds and

Kahler metrics
Sl S S — o 22 Nyl m2id (Z 0L(EIn Uy + CIn T/)>
a2 3 Nofheh 3 B(EIn Uy + CIn T)

D-brane
models
There is a bit more ...
g(2) i : i
Z a6 (65 b) Tab

summing over all branes this can be cast into

i i i ~ipi i
Zi_k‘,”a(ﬁa,k/ =+ fa,R(k)R(l))Zbmebebeb,kl

I Wy = —

Sommerfeld

Universal

gauge
threshold
corrections



Universal gauge threshold corrections

Ganzs Conclude: Dilaton and cmplx structure moduli shifted at 1-loop
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a2 3 Nofheh 3 B(EIn Uy + CIn T)

D-brane
models
There is a bit more ...
g(2) i gyl
Z a6 (65 b) Tab
summing over all branes this can be cast into
P i ~ini i
Z,.k‘,”a(ea,kl + Ea,R(k)R(I))Zbmebebeb,kl

. another contribution to the shift:

I Wy = —
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Summary

Gauge
thresholds and . ’ .
il s Gauge threshold corrections for Zy x Z'5 orbifold
or toroidal
intersecting Computed (List, Stieberger; Akerblom, Blumenhagen, Liist, MSS; Blumenhagen, MSS)
D-brane
models

Mepimfiter @ One-loop corrections to the gauge kinetic function
extracted

@ Form of Kahler metric determined up to constants (akeriom,

Blumenhagen, Liist, MSS; Billo, Frau, Pesando, Di Vecchia, Lerda, Marotta; Blumenhagen, MSS)

@ “Universal” corrections found leading to redefinition of
complex structure moduli

@ Instantonic one-loop amplitudes for Z, x Z'; orbifold
known

Summary
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