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0.0 Our motivation 

0.1 Our method = probe brane 

• Stringy realization of some supersymmetric gauge theories

•  Construct different gauge theories from the same deformed background.

- where to embed a brane, dim. of the brane

- a web via S/T-duality

- old-fashioned but simple

[e.g. Witten ‘97]

Recently, in another group, 

[Choi, Fernández-Melgarejo, Sugimoto ’17,’18]

- understand microscopic descriptions

• String theory is a good laboratory for various gauge theories
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0.2 Take-home abstract 

☆Supersymmetric Lagrangians on curved space  

    using RR-flux backgrounds, 
⊃ twisted covariant derivatives 
⊃ have symmetries reflecting effect of defect(s)?

which are engineered via           -deformation

☆Sticked to the description.
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1.1. Introduction:      -deformation⌦
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[Nekrasov ’02]• Calculation of Seiberg-Witten prepotentials

• Some correspondences - 4d-2d
- Gauge/Bethe

[Alday, Giotto, and Tachikawa ’10]

[Nekrasov, Shatashvili ’09]

• Topological amplitudes [Antoniadis, Hohenegger, Narain, Taylor ’10, Moskovic and Assi ’16] 

[Angelantonj, Ignatios, Samsonyan ’17] etc…
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1.1. Introduction:      -deformation⌦
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[Nekrasov ’02]• Calculation of Seiberg-Witten prepotentials

{ Ru

×“    ”

u

R u ≃ R u + 2πR
θi ≃ θi + εi Ru
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[Hellerman, Orlando, and Reffert ’11, ’12]

T-dual of Ω-background:

Start from 10d locally flat bgr:
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[Hellerman, Orlando, and Reffert ’11, ’12]

T-dual of Ω-background:

Do Ω-deformation (e.g. 2     ‘s )
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[Hellerman, Orlando, and Reffert ’11, ’12]

T-dual of Ω-background:

T-dualize in u:

� = �1
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[Hellerman, Orlando, and Reffert ’11, ’12]

T-dual of Ω-background:

In rectangular coords:

� = �1
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1.2. Introduction: ”The string theory of      -deformation”⌦
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[Hellerman, Orlando, and Reffert ’11, ’12]

Interesting facts: 

!IJ = ±(?!)IJ , "1 = ±"2
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1. Supersymmetry is preserved when 

2. Different ways of embedding lead to different types of gauge theories

(i)         turned on along the brane: Poincarè invariance broken"i
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NOT on the probe brane

but we obtain a different type of gauge theories (not mass-deformed)
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2. Geometric Engineering



2. Geometric Engineering 
of RR flux backgrounds



Point:

In[1]=  NSNS 3-form flux in IIA 
Out[1]=  RR  3-form field in IIA

2. Geometric Engineering 
of RR flux backgrounds



M -theory Lift

IIB: locally flat, no       , no                  B2
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[Lambert, Orlando, and Reffert ’13,’14]
[Lambert, Orlando, Reffert, and Y.S. ’18]

start

13



M -theory Lift
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<latexit sha1_base64="AFYjoNu6BcT89hgNMWraPgzstGs="></latexit><latexit sha1_base64="AFYjoNu6BcT89hgNMWraPgzstGs="></latexit><latexit sha1_base64="AFYjoNu6BcT89hgNMWraPgzstGs="></latexit><latexit sha1_base64="2jffgjOHL8XAF++HkDkA0P9DXUE="></latexit>

Ω-deformation then T-duality

IIA: non-zero      and 
w/ three-form

Lift +x

10
<latexit sha1_base64="bDOqGkOPU6N+z9Cl9JZOtEMIa80="></latexit><latexit sha1_base64="bDOqGkOPU6N+z9Cl9JZOtEMIa80="></latexit><latexit sha1_base64="bDOqGkOPU6N+z9Cl9JZOtEMIa80="></latexit><latexit sha1_base64="24b3FGRtLRVpShRq8R6Shh9J/v4="></latexit>

T-dualities

IIB: no      but non-zero C4
<latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="V+wBEI38jdOfjuY3Enu0YxlEsp4="></latexit>

IIB: non-zero      and C2
<latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="XWo/NkOpBZN2cKpIjBsrFuSCk90="></latexit>

T-duality

Reduce on 
x

4
<latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="9CpJMmDzdE4kbZV+gzfLYZTQt5o="></latexit>

T-duality

2.1 Road to RR-flux backgrounds
[Hellerman, Orlando, and Reffert ’11, ’12]
[Lambert, Orlando, and Reffert ’13,’14]
[Lambert, Orlando, Reffert, and Y.S. ’18]

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C3
<latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="xY22I5rjdFnE6bxNLFuoGCZEmKk="></latexit>

T-dualities

IIA: non-zero      and�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C1
<latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="zVZhlVA3Tzggg+HjP+o7FE2npIc="></latexit>

"1 = �"2 = "
<latexit sha1_base64="kGL5V2/fC58DWab4EFOhN7RkpSo="></latexit><latexit sha1_base64="kGL5V2/fC58DWab4EFOhN7RkpSo="></latexit><latexit sha1_base64="kGL5V2/fC58DWab4EFOhN7RkpSo="></latexit><latexit sha1_base64="5BJOCxz7HjtZhD4lf8PhgXMBuzw="></latexit>
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M -theory Lift

IIA: non-zero      and 
w/ three-form

IIB: no      but non-zero C4
<latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="V+wBEI38jdOfjuY3Enu0YxlEsp4="></latexit>

IIB: non-zero      and C2
<latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="XWo/NkOpBZN2cKpIjBsrFuSCk90="></latexit>

Reduce on 
x

4
<latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="9CpJMmDzdE4kbZV+gzfLYZTQt5o="></latexit>

2.2. Probe branes chosen
[Hellerman, Orlando, and Reffert ’11, ’12]
[Lambert, Orlando, and Reffert ’13,’14]
[Lambert, Orlando, Reffert, and Y.S. ’18]

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C3
<latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="xY22I5rjdFnE6bxNLFuoGCZEmKk="></latexit>

D3 and D5 branes

T-dualities

IIA: non-zero      and�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C1
<latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="zVZhlVA3Tzggg+HjP+o7FE2npIc="></latexit>

D1 branes

D0 branes
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M -theory Lift

IIA: non-zero      and 
w/ three-form

IIB: no      but non-zero C4
<latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="UeYFk9erD9VURICBaN+ZMSGQDsE="></latexit><latexit sha1_base64="V+wBEI38jdOfjuY3Enu0YxlEsp4="></latexit>

IIB: non-zero      and C2
<latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="QOtDVv6pxJyS2RCy4x+AMdlta88="></latexit><latexit sha1_base64="XWo/NkOpBZN2cKpIjBsrFuSCk90="></latexit>

Reduce on 
x

4
<latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="BRbl1HgiSd32oTLkIfE2N4w4QbY="></latexit><latexit sha1_base64="9CpJMmDzdE4kbZV+gzfLYZTQt5o="></latexit>

2.2. Probe branes chosen
[Hellerman, Orlando, and Reffert ’11, ’12]
[Lambert, Orlando, and Reffert ’13,’14]
[Lambert, Orlando, Reffert, and Y.S. ’18]

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C3
<latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="dMEviZXuGIqfZSwOeqb1lkmXzQg="></latexit><latexit sha1_base64="xY22I5rjdFnE6bxNLFuoGCZEmKk="></latexit>

D3 and D5 branes

T-dualities

D1 branes

IIA: non-zero      and�
<latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="eTbxGmktdqBxGVJiw3V/HVgRiM8="></latexit><latexit sha1_base64="GMfE6oFqW8AFHuu7cbmdFH5tHV8="></latexit>

C1
<latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="9krHGG8SP6t2EiEFKQxoh07evjk="></latexit><latexit sha1_base64="zVZhlVA3Tzggg+HjP+o7FE2npIc="></latexit>

T

T

D0 branes
T
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2.4.1 Representative: Background w/ RR four-form (for D5)

Index
notation: (x0

, x

1
, x

5
, x

2
, x

3
, x

4
, x

6
, x

7
, x

8
, x

9)
<latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="wO9/zTowkph5CK3hU8e7cIg9lUY="></latexit>

↵,�
<latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="b8nnfauohIE39tQ5qYaF/ToASlE="></latexit>

a, b
<latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="mv1UhAPJyPlJOSW+huQXcfY6GR8="></latexit>

I, J
<latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="hvICY3BYNiIpyEuDUq/3sSQIRrY="></latexit>

⌘↵� = diag(�,+,+)
<latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="kpzN8R8QdoR5mcsprHfPzvhP7oo="></latexit>

ds

2
10 = g↵�dx

↵
dx

� + gabdx
a
dx

b + gIJdx
I
dx

J
<latexit sha1_base64="y8fWouMlzuVb/iOplDKVLa4ASaE="></latexit><latexit sha1_base64="y8fWouMlzuVb/iOplDKVLa4ASaE="></latexit><latexit sha1_base64="y8fWouMlzuVb/iOplDKVLa4ASaE="></latexit><latexit sha1_base64="0IjpTb727YnPxbkPgdSRW2s8fBI="></latexit>

C4 = UIdx
I ^ (�dx

0 ^ dx

1 ^ dx

5 +��2
dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="mboDcvg1d/KyDLxxQWIJGXwqQTQ="></latexit>
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2.4.1 Backgrounds w/ RR four-form (for D5)
Index
notation: (x0

, x

1
, x

5
, x

2
, x

3
, x

4
, x

6
, x

7
, x

8
, x

9)
<latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="wO9/zTowkph5CK3hU8e7cIg9lUY="></latexit>

↵,�
<latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="b8nnfauohIE39tQ5qYaF/ToASlE="></latexit>

a, b
<latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="mv1UhAPJyPlJOSW+huQXcfY6GR8="></latexit>

I, J
<latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="hvICY3BYNiIpyEuDUq/3sSQIRrY="></latexit>

⌘↵� = diag(�,+,+)
<latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="kpzN8R8QdoR5mcsprHfPzvhP7oo="></latexit>

ds

2
10 = �⌘↵�dx

↵
dx

� +��1
�abdx

a
dx

b

+ (��IJ ���1
UIUJ)dx

I
dx

J
<latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="jJCwPXG3hJX9CZkQGyRV30l85qY="></latexit>

C4 = UIdx
I ^ (�dx

0 ^ dx

1 ^ dx

5 +��2
dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="/3AqqSdruJ3SSujhZKlCK06odZo="></latexit><latexit sha1_base64="mboDcvg1d/KyDLxxQWIJGXwqQTQ="></latexit>

� =
p
1 + U

I
UI =

p
1 + "

2
x

I
xI

<latexit sha1_base64="lBsYJrtYIxLR5Ll/omotcTgRU7w="></latexit><latexit sha1_base64="lBsYJrtYIxLR5Ll/omotcTgRU7w="></latexit><latexit sha1_base64="lBsYJrtYIxLR5Ll/omotcTgRU7w="></latexit><latexit sha1_base64="OeySDqI0igOt+M5q9WIcfww/R5s="></latexit>

UI =
1

2
!JIx

J

<latexit sha1_base64="vhQ90K4WeJ5H6saq6GeRcukCoUk="></latexit><latexit sha1_base64="vhQ90K4WeJ5H6saq6GeRcukCoUk="></latexit><latexit sha1_base64="vhQ90K4WeJ5H6saq6GeRcukCoUk="></latexit><latexit sha1_base64="44wtOyt8r2m0711VcB4OeMwrKbQ="></latexit>
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2.4.1 Backgrounds w/ RR four-form (for D5)
Index
notation: (x0

, x

1
, x

5
, x

2
, x

3
, x

4
, x

6
, x

7
, x

8
, x

9)
<latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="e4qt6IkfFiM3Jai3ZE9mikbpZJ8="></latexit><latexit sha1_base64="wO9/zTowkph5CK3hU8e7cIg9lUY="></latexit>

↵,�
<latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="F33eUi9qwF2FaU4GLyTq7LPGq48="></latexit><latexit sha1_base64="b8nnfauohIE39tQ5qYaF/ToASlE="></latexit>

a, b
<latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="jmMvBfvDcIpTn4lW8FcX0ORazyw="></latexit><latexit sha1_base64="mv1UhAPJyPlJOSW+huQXcfY6GR8="></latexit>

I, J
<latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="yxrq3RP9oOePuyoEfeNBNUkHuD0="></latexit><latexit sha1_base64="hvICY3BYNiIpyEuDUq/3sSQIRrY="></latexit>

⌘↵� = diag(�,+,+)
<latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="L9WXpjdSeGOtTwD3FxNWwcASfng="></latexit><latexit sha1_base64="kpzN8R8QdoR5mcsprHfPzvhP7oo="></latexit>

ds

2
10 = �⌘↵�dx

↵
dx

� +��1
�abdx

a
dx

b

+ (��IJ ���1
UIUJ)dx

I
dx

J
<latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="jJCwPXG3hJX9CZkQGyRV30l85qY="></latexit>

C4 = � 1

3!
!IJx

J
dx

I ^
✓
⌅↵��dx

↵ ^ dx

� ^ dx

� +��2⌅abcdx
a ^ dx

b ^ dx

c

◆

<latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="BE1XKyKgPy9YIfYi5x9Q6Yg7/Gs="></latexit>

⌅3 =
1

2
(�dx

0 ^ dx

1 ^ dx

5 + dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="67crTDhHhMRGlRZsezmXdMEtce0="></latexit>
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2.4.1 Backgrounds w/ RR four-form (for D5)

ds

2
10 = �⌘↵�dx

↵
dx

� +��1
�abdx

a
dx

b

+ (��IJ ���1
UIUJ)dx

I
dx

J
<latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="h0k2jY+k+qy4KJuaI6rNEcBqHpU="></latexit><latexit sha1_base64="jJCwPXG3hJX9CZkQGyRV30l85qY="></latexit>

C4 = � 1

3!
!IJx

J
dx

I ^
✓
⌅↵��dx

↵ ^ dx

� ^ dx

� +��2⌅abcdx
a ^ dx

b ^ dx

c

◆

<latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="1Nq0XGvi7dDH9ckwR8s4qiMu9iw="></latexit><latexit sha1_base64="BE1XKyKgPy9YIfYi5x9Q6Yg7/Gs="></latexit>

⌅3 =
1

2
(�dx

0 ^ dx

1 ^ dx

5 + dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="67crTDhHhMRGlRZsezmXdMEtce0="></latexit>

  At                , the metric becomes flat. So simple. � =
p
1 + "

2
x

I
xI ! 1

<latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="NmH9RHkb/vlO0R0EeIEDXcHMR7s="></latexit>

O(")
<latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="HoykhEdI7Lp6XRmx4I5EOj9X2Gg="></latexit>
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2.4.1 Backgrounds w/ RR four-form (for D5)

⌅3 =
1

2
(�dx

0 ^ dx

1 ^ dx

5 + dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="67crTDhHhMRGlRZsezmXdMEtce0="></latexit>

  At                , the metric becomes flat. So simple.O(")
<latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="HoykhEdI7Lp6XRmx4I5EOj9X2Gg="></latexit> � =

p
1 + "

2
x

I
xI ! 1

<latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="NmH9RHkb/vlO0R0EeIEDXcHMR7s="></latexit>

ds

2
10 = �(dx0)2 + (dx1)2 + · · ·+ (dx9)2

<latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="PHukzEGON8tF99S+jL4j4bLGRLI="></latexit>

C4 = � 1

3!
!IJx

J
dx

I ^ (⌅↵��dx
↵ ^ dx

� ^ dx

� + ⌅abcdx
a ^ dx

b ^ dx

c)
<latexit sha1_base64="4q5FWBN52+9yTXHOQqOih1GK0L8="></latexit><latexit sha1_base64="4q5FWBN52+9yTXHOQqOih1GK0L8="></latexit><latexit sha1_base64="4q5FWBN52+9yTXHOQqOih1GK0L8="></latexit><latexit sha1_base64="jjq5TdPtot4EjEF9fzW96MFLhQw="></latexit>

!IJ = 2

0

BB@

0 �" 0 0
" 0 0 0
0 0 0 "
0 0 �" 0

1

CCA

<latexit sha1_base64="supYxdv4hyARa6tcVMb+GDu7q6I="></latexit><latexit sha1_base64="supYxdv4hyARa6tcVMb+GDu7q6I="></latexit><latexit sha1_base64="supYxdv4hyARa6tcVMb+GDu7q6I="></latexit><latexit sha1_base64="V6OhEaq1oFaSd+xQcB9/6O4a3FQ="></latexit>
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2.4.1 Backgrounds w/ RR five-form flux (for D5)

⌅3 =
1

2
(�dx

0 ^ dx

1 ^ dx

5 + dx

2 ^ dx

3 ^ dx

4)
<latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="Po1OMy0KmD5F6ngbPhNEKz/G/oE="></latexit><latexit sha1_base64="67crTDhHhMRGlRZsezmXdMEtce0="></latexit>

  At                , the metric becomes flat. So simple.O(")
<latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="+sn/ihjaZMdWDhJzmRYMbzM6LiQ="></latexit><latexit sha1_base64="HoykhEdI7Lp6XRmx4I5EOj9X2Gg="></latexit> � =

p
1 + "

2
x

I
xI ! 1

<latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="8wG5pLsUWotgWQGRyiVkaYFYfd4="></latexit><latexit sha1_base64="NmH9RHkb/vlO0R0EeIEDXcHMR7s="></latexit>

ds

2
10 = �(dx0)2 + (dx1)2 + · · ·+ (dx9)2

<latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="VqhkuAQZG1wcc5WK8eCvhCccDXE="></latexit><latexit sha1_base64="PHukzEGON8tF99S+jL4j4bLGRLI="></latexit>

F5 =
1

3!
!IJdx

I ^ dx

J ^ (⌅↵��dx
↵ ^ dx

� ^ dx

� + ⌅abcdx
a ^ dx

b ^ dx

c)
<latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="EHLhi8mDznzXg5OYibMKJnXu7l8="></latexit>

?4
<latexit sha1_base64="skQlKoR0uLjvNgkqu1dKtNuOEIc=">AAACbnichVHLSsNAFD2Nr1ofrQoiiFgsYldlIoK6K7hxWdE+pC0lSadtaF4kU6GEgmu3bnWv+BFu/QEXfoI7wYUILrxJCqJFvcPMnHvmnjt37qiOoXuCsaeYNDY+MTkVn07MzM7NJ1MLiyXP7rkaL2q2YbsVVfG4oVu8KHRh8IrjcsVUDV5WuwfBefmMu55uWyei7/C6qbQtvaVriiDqtOYJxW34O4NGKsNyLLT0KJCHIJPfun8/B1CwUzeooQkbGnowwWFBEDagwKNRhQwGh7g6fOJcQnp4zjFAgrQ9iuIUoRDbpbVNXnXIWuQHOb1QrdEtBk2XlGlsskd2y17ZA7tjz+zj11x+mCOopU+7Gmm500herBy//asyaRfofKn+rFmghb2wVp1qd0ImeIX2x1t94qJudchrIvgC+WfDR0FpOyeznHxEf7GPyOJYxQay1PFd5HGIAop0j4lLXOE69iItS2vSehQqxYaaJXwzKfsJ9W6IkQ==</latexit><latexit sha1_base64="ekvS+P7hS4bOOFA6EesBCW0b/A0="></latexit><latexit sha1_base64="ekvS+P7hS4bOOFA6EesBCW0b/A0="></latexit><latexit sha1_base64="iX0LpD7HJVJWWFVplY1GsTIyXLs=">AAACbnichVG7SgNBFD1ZXzE+EhVEEDEYhFRhVgS1C9hYRjQPSULY3UzikH2xOxHCkh+wtdVe8Uf8AQs/wU6wsLHw7mZBNBjvMDPnnrnnzp07umsKXzL2klCmpmdm55LzqYXFpeV0ZmW14jt9z+BlwzEdr6ZrPjeFzctSSJPXXI9rlm7yqt47Ds+rV9zzhWOfy4HLm5bWtUVHGJok6qLhS81rBfvDVibHCiyy7DhQY5BDbCUnc48G2nBgoA8LHDYkYRMafBp1qGBwiWsiIM4jJKJzjiFSpO1TFKcIjdgerV3y6jFrkx/m9CO1QbeYND1SZrHLntkDe2dP7JG9ss8/cwVRjrCWAe36SMvdVvp64+zjX5VFu8Tlt2pizRIdHEa1CqrdjZjwFcaEtwbEjbp1SV4b4Reovxs+Dip7BZUV1FOWKx7Fn5HEJnaQp44foIgTlFCmeyzc4BZ3iTdlXdlStkehSiLWrOGHKfkvIVyF8g==</latexit>

↓ anti-self-dual for

anti-self-dual for ?6
<latexit sha1_base64="LwecDBjWx37IU2N6TOjAolQYV2Y=">AAACbnichVG7SgNBFD1ZXzE+EhVEEDEYxFRh1sJHF7CxjGgekoSwu5kkS/bF7kQIS8Da1lZ7xY+w9Qcs/AQ7wUIEC+/uBkSDeoeZOffMPXfu3FEdQ/cEY08xaWx8YnIqPp2YmZ2bT6YWFkue3XM1XtRsw3YrquJxQ7d4UejC4BXH5YqpGrysdg+C8/IZdz3dtk5E3+F1U2lbekvXFEHUac0TitvwdwaNVIblWGjpUSAPQSa/df9+DqBgp25QQxM2NPRggsOCIGxAgUejChkMDnF1+MS5hPTwnGOABGl7FMUpQiG2S2ubvOqQtcgPcnqhWqNbDJouKdPYZI/slr2yB3bHntnHr7n8MEdQS592NdJyp5G8WDl++1dl0i7Q+VL9WbNAC3thrTrV7oRM8Artj7f6xEXd6pDXRPAF8s+Gj4LSdk5mOfmI/mIfkcWxig1kqeO7yOMQBRTpHhOXuMJ17EValtak9ShUig01S/hmUvYT+XSIkw==</latexit><latexit sha1_base64="RmCV04gX8MeP/JJPS8+pYkh0AVU="></latexit><latexit sha1_base64="RmCV04gX8MeP/JJPS8+pYkh0AVU="></latexit><latexit sha1_base64="QpTJUdjOFQghtlQhV1zLAfl0UXY=">AAACbnichVG7SgNBFD1ZXzE+EhVEEDEYhFRh1sJHF7CxjGgekoSwu5nEIftidyKEJT9ga6u94o/4AxZ+gp1gYWPh3c2CaDDeYWbOPXPPnTt3dNcUvmTsJaFMTc/MziXnUwuLS8vpzMpqxXf6nsHLhmM6Xk3XfG4Km5elkCavuR7XLN3kVb13HJ5Xr7jnC8c+lwOXNy2ta4uOMDRJ1EXDl5rXCvaHrUyOFVhk2XGgxiCH2EpO5h4NtOHAQB8WOGxIwiY0+DTqUMHgEtdEQJxHSETnHEOkSNunKE4RGrE9Wrvk1WPWJj/M6Udqg24xaXqkzGKXPbMH9s6e2CN7ZZ9/5gqiHGEtA9r1kZa7rfT1xtnHvyqLdonLb9XEmiU6OIxqFVS7GzHhK4wJbw2IG3Xrkrw2wi9Qfzd8HFT2CiorqKcsVzyKPyOJTewgTx0/QBEnKKFM91i4wS3uEm/KurKlbI9ClUSsWcMPU/JfJWKF9A==</latexit>
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2.4.2 D5 probe brane in 

F5 =
1

3!
!IJdx

I ^ dx

J ^ (⌅↵��dx
↵ ^ dx

� ^ dx

� + ⌅abcdx
a ^ dx

b ^ dx

c)
<latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="EHLhi8mDznzXg5OYibMKJnXu7l8="></latexit>

= F (↵)
5 + F (a)

5
<latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="PCe6u26PSD9S2EiDMjRTwrXHa8M="></latexit>

x

↵
<latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="g/k2HKT42VA/WeVf3+56rHURfkI="></latexit>

x

a
<latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="UXe/DpQuwE7qioFLH+6Xbv/Oftw="></latexit>

x

I
<latexit sha1_base64="fmXyViN5ax9B9eMLJWcBctx87Yk="></latexit><latexit sha1_base64="fmXyViN5ax9B9eMLJWcBctx87Yk="></latexit><latexit sha1_base64="fmXyViN5ax9B9eMLJWcBctx87Yk="></latexit><latexit sha1_base64="AeIr3SP7TkQtLvrSXOms0ToUbkE="></latexit>

(x↵
, x

a) = (x0
, ..., x

5)
<latexit sha1_base64="UnvIYEylLEb2TS6YEuA+QqK6Sjo="></latexit><latexit sha1_base64="UnvIYEylLEb2TS6YEuA+QqK6Sjo="></latexit><latexit sha1_base64="UnvIYEylLEb2TS6YEuA+QqK6Sjo="></latexit><latexit sha1_base64="fZwN5Q1l0dvAQ7rZsAqfRqHcDgo="></latexit>

F (↵)
5

<latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="nqZzpIcj9XliJ4+0axKYPt2kxl4="></latexit>

F (a)
5

<latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="sgsIiVKVDKwBIR7QCXPICgCcrVM="></latexit>

D5
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2.4.2 Expect three-dim defect”s” on D5

= F (↵)
5 + F (a)

5
<latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="PCe6u26PSD9S2EiDMjRTwrXHa8M="></latexit>

x

↵
<latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="g/k2HKT42VA/WeVf3+56rHURfkI="></latexit>

x

a
<latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="UXe/DpQuwE7qioFLH+6Xbv/Oftw="></latexit>

More schematically (confusing)

☆ a probe D5 brane in (x0
, · · ·, x5)

<latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="o8qE22UKZ0ETWHv4bjc2pijwX2c="></latexit>

D5

F5 =
1

3!
!IJdx

I ^ dx

J ^ (⌅↵��dx
↵ ^ dx

� ^ dx

� + ⌅abcdx
a ^ dx

b ^ dx

c)
<latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="EHLhi8mDznzXg5OYibMKJnXu7l8="></latexit>
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2.4.2 Expect three-dim defect”s” on D5

F5 =
1

3!
!IJdx

I ^ dx

J ^ (⌅↵��dx
↵ ^ dx

� ^ dx

� + ⌅abcdx
a ^ dx

b ^ dx

c)
<latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="4fjYaV+VESSo6fwMaUXfnwkx1yA="></latexit><latexit sha1_base64="EHLhi8mDznzXg5OYibMKJnXu7l8="></latexit>

= F (↵)
5 + F (a)

5
<latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="PCe6u26PSD9S2EiDMjRTwrXHa8M="></latexit>

x

↵
<latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="3XEWz30+wEDlKI9MpzaV0cQMtiE="></latexit><latexit sha1_base64="g/k2HKT42VA/WeVf3+56rHURfkI="></latexit>

x

a
<latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="0PIZaWU+z166astcOSPHSh8jg0Q="></latexit><latexit sha1_base64="UXe/DpQuwE7qioFLH+6Xbv/Oftw="></latexit>

F (↵)
5

<latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="nqZzpIcj9XliJ4+0axKYPt2kxl4="></latexit>

F (a)
5

<latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="sgsIiVKVDKwBIR7QCXPICgCcrVM="></latexit>

More schematically,

☆ a probe D5 brane in (x0
, · · ·, x5)

<latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="NuU2fn7MObz3kDFtbVXqDFDdygA="></latexit><latexit sha1_base64="o8qE22UKZ0ETWHv4bjc2pijwX2c="></latexit>

→6d susy gauge theory 
    w/ three-dim. defects

3 legs on D5 3 legs on D5
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2.4.3 Expect two-dim. defect”s” on D3

= F (↵)
5 + F (a)

5
<latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="PCe6u26PSD9S2EiDMjRTwrXHa8M="></latexit>

D3

(x0
, x

1)
<latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="VFTDmq2eOUouc0AyC/YF6NxwSr0="></latexit>

(x3
, x

4)
<latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="dBzL3xx5tMOZCGtNDmoRN2cBmYM="></latexit>

☆ a probe D3 brane in (x0
, x

1
, x

3
, x

4)
<latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="XWjCmsh1EmwATKvcWo5m5wrqdv0="></latexit>

dx

2
, dx

5
<latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="dvGMMSNeJFkshQI+S+abDAVs6+Q="></latexit>

: not on D3

F5 =
1

3!
!IJdx

I ^ dx

J ^ (dx0 ^ dx

1 ^ dx

2 + dx

3 ^ dx

4 ^ dx

5)
<latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="9H/Ojv4tAW4z8M0oea+P+/iM5bU="></latexit>
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2.4.3 Expect two-dim. defect”s” on D3

= F (↵)
5 + F (a)

5
<latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="iPLVD1Fx4BJx3jBWPDUIyjy693I="></latexit><latexit sha1_base64="PCe6u26PSD9S2EiDMjRTwrXHa8M="></latexit>

☆ a probe D3 brane in 

→4d susy gauge theory 
    w/ two-dim. defects

D3

(x0
, x

1
, x

3
, x

4)
<latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="msoulFbpeV55dFaJ1g2Oxi3L+7w="></latexit><latexit sha1_base64="XWjCmsh1EmwATKvcWo5m5wrqdv0="></latexit>

(x0
, x

1)
<latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="pFbmfofkFtHa9zavtJTka5RUW7Q="></latexit><latexit sha1_base64="VFTDmq2eOUouc0AyC/YF6NxwSr0="></latexit>

(x3
, x

4)
<latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="20Yciv/vSYsJtFfR3XW8Gwu0xvo="></latexit><latexit sha1_base64="dBzL3xx5tMOZCGtNDmoRN2cBmYM="></latexit>

F (↵)
5

<latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="Xoh9//VuNM1Ipr18uRXBa5CfPcM="></latexit><latexit sha1_base64="nqZzpIcj9XliJ4+0axKYPt2kxl4="></latexit>

F (a)
5

<latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="nKRkwTBLiH3KX93m0Qahc/ZcNqY="></latexit><latexit sha1_base64="sgsIiVKVDKwBIR7QCXPICgCcrVM="></latexit>

dx

2
, dx

5
<latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="3Y/X/gNwy+UghDIM/xjB/j4OX1I="></latexit><latexit sha1_base64="dvGMMSNeJFkshQI+S+abDAVs6+Q="></latexit>

: not on D3

F5 =
1

3!
!IJdx

I ^ dx

J ^ (dx0 ^ dx

1 ^ dx

2 + dx

3 ^ dx

4 ^ dx

5)
<latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="ZMTtcvImBA4lP5H2HlEVHD6F2Cs="></latexit><latexit sha1_base64="9H/Ojv4tAW4z8M0oea+P+/iM5bU="></latexit>

2 legs on D3 2 legs on D3
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3. Supersymmetric  
                    D-brane actions



S

(B)
Dp = �

Z
d

p+1
x e

��
p

�det(g + F) +

Z X

n

P [Cn]e
F

<latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="4gsBJxW0R3OXFFi1MZ8OUrSsclk="></latexit>

S

(F )
Dp =

1

2

Z
d

p+1
x e

��
p

�det(g + F)  ̄(1� �Dp)(�
↵
D↵ ��+ LDp) 

<latexit sha1_base64="S8BhXBtcMzTnaJXt2PL3XUGj/Sc="></latexit><latexit sha1_base64="S8BhXBtcMzTnaJXt2PL3XUGj/Sc="></latexit><latexit sha1_base64="S8BhXBtcMzTnaJXt2PL3XUGj/Sc="></latexit><latexit sha1_base64="MK9xMMoET5AXC2deMDNNjtx/sC4="></latexit>

• Take the static embedding (simple).

• Just throw the bgr data into the formula of DBI actions in 
[Martucci, Rosseel, Van den Bleeken and Van Proeyen ’05]

3.0 Simple method (for abelian case)
20



3.0 Simple method (for abelian case)

• Take the static embedding (simple).

[Martucci, Rosseel, Van den Bleeken and Van Proeyen ’05]

S

(B)
Dp = �

Z
d

p+1
x e

��
p

�det(g + F) +

Z X

n

P [Cn]e
F

<latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="8ACh8O1xO1UxNkOhJoD1XjIuiTk="></latexit><latexit sha1_base64="4gsBJxW0R3OXFFi1MZ8OUrSsclk="></latexit>

In particular, at O(")
<latexit sha1_base64="qn7YeVZsrgAi+nuTJanjKMbGvRw="></latexit><latexit sha1_base64="qn7YeVZsrgAi+nuTJanjKMbGvRw="></latexit><latexit sha1_base64="qn7YeVZsrgAi+nuTJanjKMbGvRw="></latexit><latexit sha1_base64="7dPizkpZMurinuvtZvhDpbWOPaw="></latexit>

   only the CS-term ↑ contributes.
Z

P [C4]
<latexit sha1_base64="jwwq0RRIYv2GEk4AiNy8yjpsb5A="></latexit><latexit sha1_base64="jwwq0RRIYv2GEk4AiNy8yjpsb5A="></latexit><latexit sha1_base64="jwwq0RRIYv2GEk4AiNy8yjpsb5A="></latexit><latexit sha1_base64="HQGMPOtPkL+FE+6gziBuNi5tJUg="></latexit>

Z
P [C4] ^ F2

<latexit sha1_base64="RktxNnHAOh7DgaFPwAwGwCj+hqk="></latexit><latexit sha1_base64="RktxNnHAOh7DgaFPwAwGwCj+hqk="></latexit><latexit sha1_base64="RktxNnHAOh7DgaFPwAwGwCj+hqk="></latexit><latexit sha1_base64="jONPQKWyxLCDLa48VKQAC68v640="></latexit>

D3:

D5:{ D1: 

D0: 

Leading 
correction 
of deform.

Z
P [C2]

<latexit sha1_base64="4He5Uk/3dVgNYxxThNu8hdngn7Y="></latexit><latexit sha1_base64="4He5Uk/3dVgNYxxThNu8hdngn7Y="></latexit><latexit sha1_base64="4He5Uk/3dVgNYxxThNu8hdngn7Y="></latexit><latexit sha1_base64="u+Q0NTW9FZDCPf2iDGOTyBUaOBk="></latexit>

Z
P [C1]

<latexit sha1_base64="a0794VccBzr0lvWVxeeUU/p6QNQ="></latexit><latexit sha1_base64="a0794VccBzr0lvWVxeeUU/p6QNQ="></latexit><latexit sha1_base64="a0794VccBzr0lvWVxeeUU/p6QNQ="></latexit><latexit sha1_base64="Nd3oPuupj+xdswJwy/C+6fOI9s4="></latexit>

• Just throw the bgr data into the formula of DBI actions in 
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2.4.4 Warm-up: D0-brane in       (~1d defect)

ds

2
10 = �

⇢
�(dx0)2 + (dx1)2

�
+

9X

I,J=2

✓
��IJ � UIUJ

�

◆
dx

I
dx

J

<latexit sha1_base64="JdUKOFJxSWUJtxpKkcmrIa5QQUs="></latexit><latexit sha1_base64="EFAPL1zCddScrluAeKWDJji/qo8="></latexit><latexit sha1_base64="EFAPL1zCddScrluAeKWDJji/qo8="></latexit><latexit sha1_base64="JVFdkD1wPQRtQD263w6W9xXWark="></latexit>

z

m = x

2m + ix

2m+1
<latexit sha1_base64="A4mFRGYfMydRERpADYFvjG/S4pw="></latexit><latexit sha1_base64="74RaMFLeyEmJj532UVn8sz/eJJo="></latexit><latexit sha1_base64="74RaMFLeyEmJj532UVn8sz/eJJo="></latexit><latexit sha1_base64="ZfQei+cedQQEbD8dqNWL4YWXUt0="></latexit>

� =
3

2
ln� , C1 =

1

�2
UJdx

J =
i

4�2

4X

m=1

"m(zmdz̄

m � z̄

m
dz

m)

<latexit sha1_base64="kiaUn7l6qaY28y/8x+FQQA6P9/g="></latexit><latexit sha1_base64="Ja4/Wko96CjPXhaGJZ0CGNxCcgA="></latexit><latexit sha1_base64="Ja4/Wko96CjPXhaGJZ0CGNxCcgA="></latexit><latexit sha1_base64="SPivzdQS3kUl66klSUtvLaivd1I="></latexit>

x

0
<latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="Csp8bDJRed4VCwt/HO7+HFqHxYI=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxyiNBJLvLABP2ld3BSDb8gI2t/oHGH/EHLPwEEzsLGwvvLpsYJeKdzMy5Z+65c+eO7prCl4y9JJSZ2bn5heRiaml5ZTWdWctWfWfgGbxiOKbj1XXN56aweUUKafK663HN0k1e0/tH4Xntknu+cOwzOXR509K6tugIQ5NEVa4uAjZqZQqsyCLLTwI1BgXEVnYy9zhHGw4MDGCBw4YkbEKDT6MBFQwucU0ExHmERHTOMUKKtAOK4hShEduntUteI2Zt8sOcfqQ26BaTpkfKPHbYM3tg7+yJPbJX9vlnriDKEdYypF0fa7nbSl9vnH78q7Jol+h9q6bWLNHBQVSroNrdiAlfYUx5a0DcuFs98toIv0D93fBJUN0rqqyonrBC6TD+jCRy2MIudXwfJRyjjArdI3CDW9wl3pSssqnkxqFKItas44cp2183lYQn</latexit>

Let us start from a D0-brane embedded in 
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2.4.4 Warm-up: D0-brane in       (~1d defect)

ds

2
10 = �

⇢
�(dx0)2 + (dx1)2

�
+

9X

I,J=2

✓
��IJ � UIUJ

�

◆
dx

I
dx

J

<latexit sha1_base64="JdUKOFJxSWUJtxpKkcmrIa5QQUs="></latexit><latexit sha1_base64="EFAPL1zCddScrluAeKWDJji/qo8="></latexit><latexit sha1_base64="EFAPL1zCddScrluAeKWDJji/qo8="></latexit><latexit sha1_base64="JVFdkD1wPQRtQD263w6W9xXWark="></latexit>

z

m = x

2m + ix

2m+1
<latexit sha1_base64="A4mFRGYfMydRERpADYFvjG/S4pw="></latexit><latexit sha1_base64="74RaMFLeyEmJj532UVn8sz/eJJo="></latexit><latexit sha1_base64="74RaMFLeyEmJj532UVn8sz/eJJo="></latexit><latexit sha1_base64="ZfQei+cedQQEbD8dqNWL4YWXUt0="></latexit>

� =
3

2
ln� , C1 =

1

�2
UJdx

J =
i

4�2

4X

m=1

"m(zmdz̄

m � z̄

m
dz

m)

<latexit sha1_base64="kiaUn7l6qaY28y/8x+FQQA6P9/g="></latexit><latexit sha1_base64="Ja4/Wko96CjPXhaGJZ0CGNxCcgA="></latexit><latexit sha1_base64="Ja4/Wko96CjPXhaGJZ0CGNxCcgA="></latexit><latexit sha1_base64="SPivzdQS3kUl66klSUtvLaivd1I="></latexit>

x

0
<latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="B1sg9ch/IyKhIF7dtrAl0bo+SZA=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbsK7uDkWz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecj8QrnMmBx5v2HrHEW1h6pIo7eoiZMNmpsCKLLb8JFDHoFDKlxBZ2c3c4xwtuDDRhw0OB5KwBR0BjTpUMHjENRAS5xMS8TnHECnS9imKU4RObI/WDnn1MeuQH+UMYrVJt1g0fVLmscOe2QN7Z0/skb2yzz9zhXGOqJYB7cZIy71m+nrj9ONflU27RPdbNbVmiTYO4loF1e7FTPQKc8pbQ+JG3eqS10L0Bervhk+Cyl5RZUX1hP7iECNLIoct7FLH91HCMcrQ6B6BG9ziLvGmZJVNJTcKVRJjzTp+mLL9BV9EhMc=</latexit><latexit sha1_base64="Csp8bDJRed4VCwt/HO7+HFqHxYI=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxyiNBJLvLABP2ld3BSDb8gI2t/oHGH/EHLPwEEzsLGwvvLpsYJeKdzMy5Z+65c+eO7prCl4y9JJSZ2bn5heRiaml5ZTWdWctWfWfgGbxiOKbj1XXN56aweUUKafK663HN0k1e0/tH4Xntknu+cOwzOXR509K6tugIQ5NEVa4uAjZqZQqsyCLLTwI1BgXEVnYy9zhHGw4MDGCBw4YkbEKDT6MBFQwucU0ExHmERHTOMUKKtAOK4hShEduntUteI2Zt8sOcfqQ26BaTpkfKPHbYM3tg7+yJPbJX9vlnriDKEdYypF0fa7nbSl9vnH78q7Jol+h9q6bWLNHBQVSroNrdiAlfYUx5a0DcuFs98toIv0D93fBJUN0rqqyonrBC6TD+jCRy2MIudXwfJRyjjArdI3CDW9wl3pSssqnkxqFKItas44cp2183lYQn</latexit>
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2.4.4 Warm-up: D0-brane in       (~1d defect)
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☆ The         part can be interpreted as a connection, obtained by gauging the U(1) symm. for          :Zm
<latexit sha1_base64="8XHgAs1twElxcbpGjVENfr80OxM=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukBEJLvLABP2ld3BhGz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecT8QrnMmBx5v2HrHEW1h6pIo7fwytIfNTIEVWWz5SaCOQaGULyGyspu5xwVacGGiDxscDiRhCzoCGnWoYPCIayAkzick4nOOIVKk7VMUpwid2B6tHfLqY9YhP8oZxGqTbrFo+qTMY4c9swf2zp7YI3tln3/mCuMcUS0D2o2RlnvN9PXG6ce/Kpt2ie63amrNEm0cxLUKqt2LmegV5pS3hsSNutUlr4XoC9TfDZ8Elb2iyorqCf3FIUaWRA5b2KWO76OEY5Sh0T0CN7jFXeJNySqbSm4UqiTGmnX8MGX7C51HhOY=</latexit><latexit sha1_base64="8XHgAs1twElxcbpGjVENfr80OxM=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukBEJLvLABP2ld3BhGz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecT8QrnMmBx5v2HrHEW1h6pIo7fwytIfNTIEVWWz5SaCOQaGULyGyspu5xwVacGGiDxscDiRhCzoCGnWoYPCIayAkzick4nOOIVKk7VMUpwid2B6tHfLqY9YhP8oZxGqTbrFo+qTMY4c9swf2zp7YI3tln3/mCuMcUS0D2o2RlnvN9PXG6ce/Kpt2ie63amrNEm0cxLUKqt2LmegV5pS3hsSNutUlr4XoC9TfDZ8Elb2iyorqCf3FIUaWRA5b2KWO76OEY5Sh0T0CN7jFXeJNySqbSm4UqiTGmnX8MGX7C51HhOY=</latexit><latexit sha1_base64="8XHgAs1twElxcbpGjVENfr80OxM=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukBEJLvLABP2ld3BhGz4ARtb/QONP+IPWPgJJnYWNhbeXUiMEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oOq9ecT8QrnMmBx5v2HrHEW1h6pIo7fwytIfNTIEVWWz5SaCOQaGULyGyspu5xwVacGGiDxscDiRhCzoCGnWoYPCIayAkzick4nOOIVKk7VMUpwid2B6tHfLqY9YhP8oZxGqTbrFo+qTMY4c9swf2zp7YI3tln3/mCuMcUS0D2o2RlnvN9PXG6ce/Kpt2ie63amrNEm0cxLUKqt2LmegV5pS3hsSNutUlr4XoC9TfDZ8Elb2iyorqCf3FIUaWRA5b2KWO76OEY5Sh0T0CN7jFXeJNySqbSm4UqiTGmnX8MGX7C51HhOY=</latexit><latexit sha1_base64="MmqdZoV8qCwMOuN6wJRH7WkFJbY=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukBEJLvLABP2ld3BhBB+wMZW/0Djj/gDFn6CiZ2FjYV3l02MEvFOZubcM/fcuXPH8CwRSMZeEsrM7Nz8QnIxtbS8sprOrGUrgdv3Ta6ZruX6NUMPuCUcrkkhLV7zfK7bhsWrRu8oPK9ecT8QrnMmBx5v2HrHEW1h6pIo7fxyaI+amQIrssjyk0CNQQGxld3MPS7QggsTfdjgcCAJW9AR0KhDBYNHXAND4nxCIjrnGCFF2j5FcYrQie3R2iGvHrMO+WHOIFKbdItF0ydlHjvsmT2wd/bEHtkr+/wz1zDKEdYyoN0Ya7nXTF9vnH78q7Jpl+h+q6bWLNHGQVSroNq9iAlfYU5565C4cbe65LUQfoH6u+GToLJXVFlRPWGF0mH8GUnksIVd6vg+SjhGGRrdI3CDW9wl3pSssqnkxqFKItas44cp2191mIRG</latexit>

This looks like a time-like Wilson line with a constant vev (         ).
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<latexit sha1_base64="SJIX+qdymKzOwtW9bRWZ6QrHhj0="></latexit><latexit sha1_base64="iiq5GahQsT9e7Gmw47m54iUUAIg="></latexit><latexit sha1_base64="iiq5GahQsT9e7Gmw47m54iUUAIg="></latexit><latexit sha1_base64="QJTcIpfT4KKXaj9bugyTGIA9oBU="></latexit>
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3.2.1 Result: susy D5 brane action (abelian)

At          , the CS-term for the D5 is given byO(")
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µ = {↵, a} =, 0, · · ·, 5
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I, J = 6, 7, 8, 9
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This motivates us to define the twisted covariant derivative for the scalars
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Then the boson part
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3.2.1 Result: susy D5 brane action (abelian)

At          , the CS-term for the D5 is given byO(")
<latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="jFk4vYqqrRs8OJMuHwSelOfwbTM="></latexit>

Aµ =
1

2
⌅µ⌫⇢F

⌫⇢

<latexit sha1_base64="aa0DOOurzo3vT8pHhKG6AlayDkQ="></latexit><latexit sha1_base64="aa0DOOurzo3vT8pHhKG6AlayDkQ="></latexit><latexit sha1_base64="aa0DOOurzo3vT8pHhKG6AlayDkQ="></latexit><latexit sha1_base64="CqzWkh6iC2I94M/td1+yVxB5R8Y="></latexit>

where
µ = {↵, a} =, 0, · · ·, 5
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<latexit sha1_base64="j29Sgu/rz2nnXIBizcOAnEm/tW0="></latexit><latexit sha1_base64="/AmIxBil8AotD8m4pcnowFBjvPw="></latexit><latexit sha1_base64="/AmIxBil8AotD8m4pcnowFBjvPw="></latexit><latexit sha1_base64="b2JVWNZVVECCZL005KJT1Kkj0I8=">AAACcHichVG7SgNBFD1ZXzE+ErUJWBgNgkgIsxYmKYSAjVpFNA+IIexuxmTJvtidCCHkB+xttVX8EX/Awk+w1cLGwrubBdFgvMPMnHvmnjt37qiOoXuCsZeINDU9MzsXnY8tLC4txxMrqxXP7rkaL2u2Ybs1VfG4oVu8LHRh8JrjcsVUDV5Vu4f+efWKu55uW+ei7/CGqbQt/VLXFEFU/ThzcrCfyWXymUIzkWZZFlhqHMghSCO0kp24xwVasKGhBxMcFgRhAwo8GnXIYHCIa2BAnEtID845hoiRtkdRnCIUYru0tsmrh6xFvp/TC9Qa3WLQdEmZwjZ7Zg/snT2xR/bKPv/MNQhy+LX0aVdHWu4049fJs49/VSbtAp1v1cSaBS6RD2rVqXYnYPxXaBPeOiBu1K0OeS0M6Qvk3w0fB5W9rMyy8ilLFwvhZ0Sxji3sUMdzKOIIJZSDnt3gFneRNykpbUibo1ApEmrW8MOk3S/hW4TD</latexit>

This motivates us to define the twisted covariant derivative for the scalars

Then the boson part can be approximately written as 
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3.2.1 Result: susy D5 brane action (abelian)
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where the twisted covariant derivative acts on the spinor as  

At          , in fact, the fermonic part is computed asO(")
<latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="jFk4vYqqrRs8OJMuHwSelOfwbTM="></latexit>

Yukawa-like
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where the twisted covariant derivative acts on the spinor as  

At          , in fact, the fermonic part is computed asO(")
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☆ the connection                                    can be seen as the non-minimal coupling (or magnetic).Aµ =
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→ the effect of two 3d defect.
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where the twisted covariant derivative acts on the spinor as  

At          , in fact, the fermonic part is computed asO(")
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<latexit sha1_base64="gAkyTc8uB4RiG87fydlGKeCVg4s="></latexit><latexit sha1_base64="cTMBivHujPWmv5ji1KW+fT8wfcQ="></latexit><latexit sha1_base64="cTMBivHujPWmv5ji1KW+fT8wfcQ="></latexit><latexit sha1_base64="JGmVgH3a2yYVb5RVbLZk9TzgI48="></latexit>

☆ Lorentz symmetry SO(1,5) is broken to SO(1,2)xSO(3)

★ Without approximation for     , the twisted covariant derivative is exactly at the first order !"
<latexit sha1_base64="iIHVi1p5KTFS+bNrL6PTGIRALdI=">AAACcHichVG7TgJBFD2sL8QHqA2JhSgxMRZk1kbtSGwsMcojAUJ2lwEmzD6yO5AQwg/Y22qr8Uf8AQs/wVYLGwvvLiRGiXgnM3PumXvu3LljelIEirGXmDY3v7C4FF9OrKyurSdTG5ulwO35Fi9arnT9imkEXAqHF5VQklc8nxu2KXnZ7J6F5+U+9wPhOldq4PG6bbQd0RKWoYiq1vqGz71ASNdppLIsxyLLTAN9ArL5TB6hFdzUPWpowoWFHmxwOFCEJQwENKrQweARV8eQOJ+QiM45RkiQtkdRnCIMYru0tsmrTliH/DBnEKktukXS9EmZwT57Zg/snT2xR/bKPv/MNYxyhLUMaDfHWu41ktfpy49/VTbtCp1v1cyaFVo4iWoVVLsXMeErrBlvHRI37laHvCZG9AX674ZPg9JRTmc5/YL+4hRji2Mbezigjh8jj3MUUIx6doNb3MXetLS2o+2OQ7XYRLOFH6YdfgGaGoek</latexit><latexit sha1_base64="iIHVi1p5KTFS+bNrL6PTGIRALdI=">AAACcHichVG7TgJBFD2sL8QHqA2JhSgxMRZk1kbtSGwsMcojAUJ2lwEmzD6yO5AQwg/Y22qr8Uf8AQs/wVYLGwvvLiRGiXgnM3PumXvu3LljelIEirGXmDY3v7C4FF9OrKyurSdTG5ulwO35Fi9arnT9imkEXAqHF5VQklc8nxu2KXnZ7J6F5+U+9wPhOldq4PG6bbQd0RKWoYiq1vqGz71ASNdppLIsxyLLTAN9ArL5TB6hFdzUPWpowoWFHmxwOFCEJQwENKrQweARV8eQOJ+QiM45RkiQtkdRnCIMYru0tsmrTliH/DBnEKktukXS9EmZwT57Zg/snT2xR/bKPv/MNYxyhLUMaDfHWu41ktfpy49/VTbtCp1v1cyaFVo4iWoVVLsXMeErrBlvHRI37laHvCZG9AX674ZPg9JRTmc5/YL+4hRji2Mbezigjh8jj3MUUIx6doNb3MXetLS2o+2OQ7XYRLOFH6YdfgGaGoek</latexit><latexit sha1_base64="iIHVi1p5KTFS+bNrL6PTGIRALdI=">AAACcHichVG7TgJBFD2sL8QHqA2JhSgxMRZk1kbtSGwsMcojAUJ2lwEmzD6yO5AQwg/Y22qr8Uf8AQs/wVYLGwvvLiRGiXgnM3PumXvu3LljelIEirGXmDY3v7C4FF9OrKyurSdTG5ulwO35Fi9arnT9imkEXAqHF5VQklc8nxu2KXnZ7J6F5+U+9wPhOldq4PG6bbQd0RKWoYiq1vqGz71ASNdppLIsxyLLTAN9ArL5TB6hFdzUPWpowoWFHmxwOFCEJQwENKrQweARV8eQOJ+QiM45RkiQtkdRnCIMYru0tsmrTliH/DBnEKktukXS9EmZwT57Zg/snT2xR/bKPv/MNYxyhLUMaDfHWu41ktfpy49/VTbtCp1v1cyaFVo4iWoVVLsXMeErrBlvHRI37laHvCZG9AX674ZPg9JRTmc5/YL+4hRji2Mbezigjh8jj3MUUIx6doNb3MXetLS2o+2OQ7XYRLOFH6YdfgGaGoek</latexit><latexit sha1_base64="Fpn47d3M0GKPrRdzCgFWAOxGO6U=">AAACcHichVG7TgJBFD2sL8QHqA2JhSgxMRZk1kbtSGwsMcojAUJ2lwEmzD6yO5AQwg/Y22qr8Uf8AQs/wVYLGwsvyyZGiXgnM3PumXvu3LljelIEirGXmDY3v7C4FF9OrKyurSdTG5ulwO35Fi9arnT9imkEXAqHF5VQklc8nxu2KXnZ7J6Nz8t97gfCda7UwON122g7oiUsQxFVrfUNn3uBkK7TSGVZjoWWmQZ6BLKIrOCm7lFDEy4s9GCDw4EiLGEgoFGFDgaPuDqGxPmERHjOMUKCtD2K4hRhENultU1eNWId8sc5g1Bt0S2Spk/KDPbZM3tg7+yJPbJX9vlnrmGYY1zLgHZzouVeI3mdvvz4V2XTrtD5Vs2sWaGFk7BWQbV7ITN+hTXjrUPiJt3qkNfEiL5A/93waVA6yuksp1+wbP40+ow4trGHA+r4MfI4RwHFsGc3uMVd7E1Lazva7iRUi0WaLfww7fALcmuHBA==</latexit>
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<latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="jFk4vYqqrRs8OJMuHwSelOfwbTM="></latexit>

(no higher-order correction!)

(proven only for the boson.)

→ the effect of two 3d defect.
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where the twisted covariant derivative acts on the spinor as  

At          , in fact, the fermonic part is computed asO(")
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☆ Due to the presence of                          , the whole world volume splits into⌅↵�� ,⌅abc
<latexit sha1_base64="JqWUqzO/MJtNSilyulG15yTUERw="></latexit><latexit sha1_base64="F5fwbKM74wcrbQ1VWd3oHdD8B1c="></latexit><latexit sha1_base64="F5fwbKM74wcrbQ1VWd3oHdD8B1c="></latexit><latexit sha1_base64="YbxdIfvVL/X6QKgBUDzeavd/0vM="></latexit>2 pieces (2+1-dim. sub-spacetime and 3-dim. subspace).

★ Without approximation for     , the twisted covariant derivative is exactly at the first order !"
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O(")
<latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="DmTLpNlP6nteQYr8ZFEs1R2KbYk="></latexit><latexit sha1_base64="jFk4vYqqrRs8OJMuHwSelOfwbTM="></latexit>

(no higher-order correction!)

(proven only for the boson.)

(Lorentz symmetry SO(1,5) is broken to SO(1,2)xSO(3))
→ the effect of two 3d defect.
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*                        , though.
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At          , the sum ofO(")
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with a non-constant Killing spinors

At          , the sum ofO(")
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(standard)
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with a non-constant Killing spinors

!IJ�
IJ✏0 = 0
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At          , the sum ofO(")
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(standard)

☆ Ask the 10d gravitino variation for this Killing spinor.

☆ the constant part is subject to the projection:                                
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}
standard

} also found in  
the abelian case

vanishing in the abelian limit 😡

S

(B+F )
D5 = STr

Z
d

6
x� 1

2
DµX

I
D

µ
X

I � 1

4
Fµ⌫F

µ⌫

+
i

2
 ̄�µDµ � 1

2
 ̄�I

⇥
X

I
, 

⇤
+

1

4

⇥
X

I
, X

J
⇤2

�Aµ!IJX
J
D

µ
X

I +
i

8
 ̄Aµ!IJ�

IJ 

+
1

8
 ̄Dµ

X

I�J!IJ⌅µ⌫⇢�
⌫⇢ 

� 1

2
 ̄⌅µ⌫⇢�

µ⌫⇢
!IJ

⇥
X

I
, X

J
⇤
 

<latexit sha1_base64="GzLP+0M3tvjEAkQNZCym22rPN24="></latexit><latexit sha1_base64="GzLP+0M3tvjEAkQNZCym22rPN24="></latexit><latexit sha1_base64="GzLP+0M3tvjEAkQNZCym22rPN24="></latexit><latexit sha1_base64="g8ZwE1Kp4w8rjNYA8Vjfq61BkCY="></latexit>

@µ ! Dµ
<latexit sha1_base64="DFJgTlNCma2LnXE6nAaeaYEXe6w="></latexit><latexit sha1_base64="DFJgTlNCma2LnXE6nAaeaYEXe6w="></latexit><latexit sha1_base64="DFJgTlNCma2LnXE6nAaeaYEXe6w="></latexit><latexit sha1_base64="0OCeMKBo1ELfo194toEgdoQ7btU="></latexit>

26



For a stack of branes, the pull-back of Killing spinors on the brane world-volume
is not clear. How?

Recall the abelian case:
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For a stack of branes, the pull-back of Killing spinors on the brane world-volume
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For a stack of branes, the pull-back of Killing spinors on the brane world-volume
is not clear. How?

The non-constant Killing spinor was obtained by the 10d gravitino variation.
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3.3.1 Result: susy D3 brane action (abelian)

Dimensionally reduce                 :S(B+F )
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<latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="7NrxuJzGHfsMsXcdjpSBguW3Tzw=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u2xilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4GagBISq7q5e5yjAxcmBrDB4UAStqAjoNGECgaPuBZC4nxCIj7nGCFD2gFFcYrQib2ktUdeM2Ed8qOcQaw26RaLpk/KInbYM3tg7+yJPbJX9vlnrjDOEdUypN0Ya7nXzl5vnH78q7Jpl+h/q6bWLNHFQVyroNq9mIleYU55a0jcuFt98jqIvkD93fBJUNsrq6ysnrBS5TD5jDQK2MIudXwfFRyjCo3uEbjBLe5Sb0pe2VQK41AllWjW8cOU7S9pgIRA</latexit>

28



3.3.1 Result: susy D3 brane action (abelian)

Dimensionally reduce                 :S(B+F )
D5

<latexit sha1_base64="aTD4qSVzZqF3X+cEPkeiHSEsLms="></latexit><latexit sha1_base64="aTD4qSVzZqF3X+cEPkeiHSEsLms="></latexit><latexit sha1_base64="aTD4qSVzZqF3X+cEPkeiHSEsLms="></latexit><latexit sha1_base64="sRX/2LnATw+7y3nTRnus/DjVlgU="></latexit>
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<latexit sha1_base64="esQH7U24xetv7QzZGsFDMINfs+Q="></latexit><latexit sha1_base64="esQH7U24xetv7QzZGsFDMINfs+Q="></latexit><latexit sha1_base64="esQH7U24xetv7QzZGsFDMINfs+Q="></latexit><latexit sha1_base64="Ap+jwftrwIbDuiDz1R3M1T+fmfQ="></latexit>

☆ Here, the 2 scalars        act on the other scalars in the twisted covariant derivative:
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<latexit sha1_base64="iHyZ4UEcXH4CIXHtHzYT/+Ja3Qo="></latexit><latexit sha1_base64="iHyZ4UEcXH4CIXHtHzYT/+Ja3Qo="></latexit><latexit sha1_base64="iHyZ4UEcXH4CIXHtHzYT/+Ja3Qo="></latexit><latexit sha1_base64="ToeJEGKBfx9xb+KCtgOuMOC1sQM="></latexit>

( embedded in                                                )
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bX2 µ, ⌫ = a, b,= 3, 4
<latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="vSZnjIRJ4t0sRUr/A9eF3jI3Ohs="></latexit>

i, j = 2, 5
<latexit sha1_base64="y6LodbjsMM47umrwi4otAGVVeyI=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUBRCmA2IWggBG8uI5gFRwu5mkozZF7sbIYT8gJ2t/oDij/gDFrZ2NjYWWlh4dzcgGox3mJlzz9xz584d1daF6zH2FJHGxicmp6LTsZnZufl4YmGx5FodR+NFzdItp6IqLteFyYue8HResR2uGKrOy2r7wD8vX3DHFZZ54nVtfmYoTVM0hKZ4RJVF5nw/l9muJdIsywJLDQN5ANL5rY/nFICClbjFKeqwoKEDAxwmPMI6FLg0qpDBYBN3hh5xDiERnHP0ESNth6I4RSjEtmltklcdsCb5fk43UGt0i07TIWUK6+yR3bE39sDu2Qv7/DNXL8jh19KlXQ213K7FL1eO3/9VGbR7aH2rRtbsoYHdoFZBtdsB479CG/HWHnFht1rk1dGnL5B/N3wYlHJZmWXlI/qLPYQWRRJr2KSO7yCPQxRQDO65wjVuIq/SspSUVsNQKTLQLOGHSRtfjHmGbw==</latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="tsKmbPkVoSVMSOMw/IA1WaCHfQE=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUCxCmA2IWggBG8uI5gExhN3NJBmzL3YnQgj5ATtb/QHFH/EHLPwEGxsLGwtvNguiwXiHmTn3zD137tzRXVP4krGXiDI1PTM7F52PLSwuLccTK6sl3+l6Bi8ajul4FV3zuSlsXpRCmrzielyzdJOX9c7x8Lx8xT1fOPa57Lm8ZmktWzSFoUmiyiJzeZTL7NUTaZZlgaXGgRqCNEIrOIl7XKABBwa6sMBhQxI2ocGnUYUKBpe4GvrEeYREcM4xQIy0XYriFKER26G1RV41ZG3yhzn9QG3QLSZNj5QpbLNn9sDe2RN7ZK/s889c/SDHsJYe7fpIy916/Hrj7ONflUW7RPtbNbFmiSYOgloF1e4GzPAVxoS39okbdatNXgMD+gL1d8PHQSmXVVlWPWXp/GH4GVEksYVd6vg+8jhBAcXgnhvc4i7ypqwrSWVzFKpEQs0afpiy8wUmLoQM</latexit>

☆ Lorentz invariance SO(1,3) is broken to SO(1,1)xSO(2) (= due to two 2d defects).

Xi
<latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="7NrxuJzGHfsMsXcdjpSBguW3Tzw=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u2xilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4GagBISq7q5e5yjAxcmBrDB4UAStqAjoNGECgaPuBZC4nxCIj7nGCFD2gFFcYrQib2ktUdeM2Ed8qOcQaw26RaLpk/KInbYM3tg7+yJPbJX9vlnrjDOEdUypN0Ya7nXzl5vnH78q7Jpl+h/q6bWLNHFQVyroNq9mIleYU55a0jcuFt98jqIvkD93fBJUNsrq6ysnrBS5TD5jDQK2MIudXwfFRyjCo3uEbjBLe5Sb0pe2VQK41AllWjW8cOU7S9pgIRA</latexit>

☆ Using the complex scalars, we see that R-symmetry SO(6) is broken to SU(2).
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3.3.1 Result: susy D3 brane action

Just as before, define the twisted cov. derivative:
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<latexit sha1_base64="0s916S6AWkWX+gE8p+jaiK1/nb8="></latexit><latexit sha1_base64="0s916S6AWkWX+gE8p+jaiK1/nb8="></latexit><latexit sha1_base64="0s916S6AWkWX+gE8p+jaiK1/nb8="></latexit><latexit sha1_base64="k4/+yKntWixydeQnPoHmY30J1tE="></latexit>
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<latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="vSZnjIRJ4t0sRUr/A9eF3jI3Ohs="></latexit>

i, j = 2, 5
<latexit sha1_base64="y6LodbjsMM47umrwi4otAGVVeyI=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUBRCmA2IWggBG8uI5gFRwu5mkozZF7sbIYT8gJ2t/oDij/gDFrZ2NjYWWlh4dzcgGox3mJlzz9xz584d1daF6zH2FJHGxicmp6LTsZnZufl4YmGx5FodR+NFzdItp6IqLteFyYue8HResR2uGKrOy2r7wD8vX3DHFZZ54nVtfmYoTVM0hKZ4RJVF5nw/l9muJdIsywJLDQN5ANL5rY/nFICClbjFKeqwoKEDAxwmPMI6FLg0qpDBYBN3hh5xDiERnHP0ESNth6I4RSjEtmltklcdsCb5fk43UGt0i07TIWUK6+yR3bE39sDu2Qv7/DNXL8jh19KlXQ213K7FL1eO3/9VGbR7aH2rRtbsoYHdoFZBtdsB479CG/HWHnFht1rk1dGnL5B/N3wYlHJZmWXlI/qLPYQWRRJr2KSO7yCPQxRQDO65wjVuIq/SspSUVsNQKTLQLOGHSRtfjHmGbw==</latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="tsKmbPkVoSVMSOMw/IA1WaCHfQE=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUCxCmA2IWggBG8uI5gExhN3NJBmzL3YnQgj5ATtb/QHFH/EHLPwEGxsLGwtvNguiwXiHmTn3zD137tzRXVP4krGXiDI1PTM7F52PLSwuLccTK6sl3+l6Bi8ajul4FV3zuSlsXpRCmrzielyzdJOX9c7x8Lx8xT1fOPa57Lm8ZmktWzSFoUmiyiJzeZTL7NUTaZZlgaXGgRqCNEIrOIl7XKABBwa6sMBhQxI2ocGnUYUKBpe4GvrEeYREcM4xQIy0XYriFKER26G1RV41ZG3yhzn9QG3QLSZNj5QpbLNn9sDe2RN7ZK/s889c/SDHsJYe7fpIy916/Hrj7ONflUW7RPtbNbFmiSYOgloF1e4GzPAVxoS39okbdatNXgMD+gL1d8PHQSmXVVlWPWXp/GH4GVEksYVd6vg+8jhBAcXgnhvc4i7ypqwrSWVzFKpEQs0afpiy8wUmLoQM</latexit>
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3.3.1 Result: susy D3 brane action

Just as before, define the twisted cov. derivative:
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bX2 µ, ⌫ = a, b,= 3, 4
<latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="2KGdqA1VEM3EqUd9H5ucAqfAt5g="></latexit><latexit sha1_base64="vSZnjIRJ4t0sRUr/A9eF3jI3Ohs="></latexit>

i, j = 2, 5
<latexit sha1_base64="y6LodbjsMM47umrwi4otAGVVeyI=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUBRCmA2IWggBG8uI5gFRwu5mkozZF7sbIYT8gJ2t/oDij/gDFrZ2NjYWWlh4dzcgGox3mJlzz9xz584d1daF6zH2FJHGxicmp6LTsZnZufl4YmGx5FodR+NFzdItp6IqLteFyYue8HResR2uGKrOy2r7wD8vX3DHFZZ54nVtfmYoTVM0hKZ4RJVF5nw/l9muJdIsywJLDQN5ANL5rY/nFICClbjFKeqwoKEDAxwmPMI6FLg0qpDBYBN3hh5xDiERnHP0ESNth6I4RSjEtmltklcdsCb5fk43UGt0i07TIWUK6+yR3bE39sDu2Qv7/DNXL8jh19KlXQ213K7FL1eO3/9VGbR7aH2rRtbsoYHdoFZBtdsB479CG/HWHnFht1rk1dGnL5B/N3wYlHJZmWXlI/qLPYQWRRJr2KSO7yCPQxRQDO65wjVuIq/SspSUVsNQKTLQLOGHSRtfjHmGbw==</latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="3QYPojWDDWO35RCHP9IhfV38t9M="></latexit><latexit sha1_base64="tsKmbPkVoSVMSOMw/IA1WaCHfQE=">AAACbHichVG7SgNBFD1ZXzE+Eh+FEIRgUCxCmA2IWggBG8uI5gExhN3NJBmzL3YnQgj5ATtb/QHFH/EHLPwEGxsLGwtvNguiwXiHmTn3zD137tzRXVP4krGXiDI1PTM7F52PLSwuLccTK6sl3+l6Bi8ajul4FV3zuSlsXpRCmrzielyzdJOX9c7x8Lx8xT1fOPa57Lm8ZmktWzSFoUmiyiJzeZTL7NUTaZZlgaXGgRqCNEIrOIl7XKABBwa6sMBhQxI2ocGnUYUKBpe4GvrEeYREcM4xQIy0XYriFKER26G1RV41ZG3yhzn9QG3QLSZNj5QpbLNn9sDe2RN7ZK/s889c/SDHsJYe7fpIy916/Hrj7ONflUW7RPtbNbFmiSYOgloF1e4GzPAVxoS39okbdatNXgMD+gL1d8PHQSmXVVlWPWXp/GH4GVEksYVd6vg+8jhBAcXgnhvc4i7ypqwrSWVzFKpEQs0afpiy8wUmLoQM</latexit>

☆ The effect of deformation was absorbed into the connections and 2 scalars        look undeformed.Xi
<latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="s1O8WUJpttmACywDMo7w1zwJdjs=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u0tilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4E6BqVKsYLIqm7uHufowIWJAWxwOJCELegIaDShgsEjroWQOJ+QiM85RsiQdkBRnCJ0Yi9p7ZHXHLMO+VHOIFabdItF0ydlETvsmT2wd/bEHtkr+/wzVxjniGoZ0m4kWu61s9cbpx//qmzaJfrfqqk1S3RxENcqqHYvZqJXmFPeGhKXdKtPXgfRF6i/Gz4JantllZXVE/qLQySWRgFb2KWO76OCY1Sh0T0CN7jFXepNySubSiEJVVJjzTp+mLL9BZEvhOA=</latexit><latexit sha1_base64="7NrxuJzGHfsMsXcdjpSBguW3Tzw=">AAACanichVG7TgJBFD2sL8QHiI2GhogmVmTWRu1IbCwxukCCSHaXASbuK7uDCdnwAza2+gcaf8QfsPATTOwsbCy8u2xilIh3MjPnnrnnzp07hmeJQDL2klJmZufmF9KLmaXlldVsbi1fC9yBb3LNdC3Xbxh6wC3hcE0KafGG53PdNixeNy6PovP6FfcD4Tpncujxlq33HNEVpi6J0hoXoRi1cyVWZrEVJ4GagBISq7q5e5yjAxcmBrDB4UAStqAjoNGECgaPuBZC4nxCIj7nGCFD2gFFcYrQib2ktUdeM2Ed8qOcQaw26RaLpk/KInbYM3tg7+yJPbJX9vlnrjDOEdUypN0Ya7nXzl5vnH78q7Jpl+h/q6bWLNHFQVyroNq9mIleYU55a0jcuFt98jqIvkD93fBJUNsrq6ysnrBS5TD5jDQK2MIudXwfFRyjCo3uEbjBLe5Sb0pe2VQK41AllWjW8cOU7S9pgIRA</latexit>

☆ Again, for the boson, it was proven that the covariant derivative includes only the first order             .O(")
<latexit sha1_base64="G3RE5NSVxeH+2OJSxYMFiVfmmvk="></latexit><latexit sha1_base64="G3RE5NSVxeH+2OJSxYMFiVfmmvk="></latexit><latexit sha1_base64="G3RE5NSVxeH+2OJSxYMFiVfmmvk="></latexit><latexit sha1_base64="jZpk+/mRBlZ8w+jmV16Cm2Sijv4="></latexit>

☆ Susy transformations are also obtained by dimensional reduction. The Killing spinor is subject to

the same projection:                       , 8 conserved charges.!IJ�
IJ✏ = 0

<latexit sha1_base64="0R4/o2DCS0VHoEPAOZ9ncag4na0="></latexit><latexit sha1_base64="gLA7CAmWT3YA2INE9kv7YwUNKII="></latexit><latexit sha1_base64="gLA7CAmWT3YA2INE9kv7YwUNKII="></latexit><latexit sha1_base64="VVIDM9tmqw7PFzhPh766ApmY/uY="></latexit>

(non-abelian action is omitted.)
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4. Thoughts

Defects…?
at royal academy of arts, London



4.1 Thoughts

☆ We have considered from a 10d (geometrical) perspective

• D5 theory as 6d undeformed theory coupled to two 3d defects

• D3 theory as 4d undeformed theory coupled to two 2d defects. 

Can we rewrite the leading correction (the CS-term) in a more reasonable form?

31



4.1 Thoughts

☆ We have considered from a 10d (geometrical) perspective

• D5 theory as 6d undeformed theory coupled to two 3d defects

• D3 theory as 4d undeformed theory coupled to two 2d defects. 

Can we rewrite the leading correction (the CS-term) in a more reasonable form?
Not quite: for the D3-brane case,

could be seen as deforming the Lagrangian

but this form does not yield a term  in the form of (3-form x 3-form) for D5.

L
undeformed

! L
undeformed

+ B(2)IJ
D ^ J (2)IJ

D
<latexit sha1_base64="orgSgU+fsHUTlGJJEEyIpe0mZRU="></latexit><latexit sha1_base64="orgSgU+fsHUTlGJJEEyIpe0mZRU="></latexit><latexit sha1_base64="orgSgU+fsHUTlGJJEEyIpe0mZRU="></latexit><latexit sha1_base64="8DP0DXkaGACa42ZXTboIv6DWVDk="></latexit>

Z
P [C4] ⇠

Z
B(2)IJ
D ^ J (2)IJ

D
<latexit sha1_base64="4qqrY8vyA9ZGQx76SeQiz/qB97s="></latexit><latexit sha1_base64="4qqrY8vyA9ZGQx76SeQiz/qB97s="></latexit><latexit sha1_base64="4qqrY8vyA9ZGQx76SeQiz/qB97s="></latexit><latexit sha1_base64="OM7HTwWt0h2fs6R+QlVRloJaG44="></latexit>

J (2)IJ
D = dJ (1)IJ

R
<latexit sha1_base64="jKdU/11oK+gz276ap8cUDrb0UL0="></latexit><latexit sha1_base64="jKdU/11oK+gz276ap8cUDrb0UL0="></latexit><latexit sha1_base64="jKdU/11oK+gz276ap8cUDrb0UL0="></latexit><latexit sha1_base64="qfiz8ExbQhe398DPlh8kECHKf6Q="></latexit>
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4.2 That’s why…

Extended Gauge Theory  
Deformations 

from 
 Flux Backgrounds

~ ~

32



4.3 Not….

Higher-dimensional  
Defects 

from 
 Flux Backgrounds

~ ~

33



5. Summary / Outlook



5.1 Summary

• Constructed R-R flux backgrounds using Ω-deform.

→Extracting (2d/3d) surface operators from the Lagrangian is not clear: How?

• Focused on the microscopic descriptions of supersymmetric gauge theories

realized from various branes: they turned out to have the structure of

twisted covariant derivative.

D0 → a line defect 

D3 “→” 2d defects

D5 “→” 3d defects …
 {

At the full orders: Boson: OK, but Fermion: not clear. Also, higher derivatives?

• The effect of deformations: 

• How do we connect with the literatures of susy gauge theories?

: missing, idk

D5: connection containing the field strength. Relation to                    ?[Ganor, ’17]
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Thank you!




