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What am I doing…? 1

String Theory??

“String Theory can’t be tested ⇒ Useless”

“It only works in 10d ⇒ Useless”

“It doesn’t make predictions ⇒ Useless”

Why am I doing it?



How do we do it? 2

Type IIB String Theory

𝑔𝑀𝑁, 𝜙, 𝐶0 , 𝐶2, 𝐵2, 𝐶4
+, 𝜆𝑖 , 𝜓𝜇

𝑖

Type IIB Supergravity

Corrections to Newtonian potential

𝑉 𝑟 = 𝐺
𝑚1𝑚2

𝑟
(1 + 𝛼𝑒−𝜆𝑟)

Dimensional reduction

ℎ𝑀𝑁 → ℎ𝜇𝜈, ℎ𝜇𝑛, ℎ𝑚𝑛

Graviton perturbations

𝑔𝑀𝑁 → 𝑔𝑀𝑁
0 + ℎ𝑀𝑁



Warped throat 4

𝑑𝑠2 = 𝐻−1/2𝑔𝜇𝜈𝑑𝑥𝜇𝑑𝑥𝜈 + 𝐻1/2 𝑐 𝑥 1/2𝑔𝑚𝑛𝑑𝑦𝑚𝑑𝑦𝑛

4d Compact space

Warp factor

Bulk

Warped throat

D3



Kaluza-Klein modes (𝑀𝐾𝐾) 4

𝑝𝑀𝑝𝑀 = 𝑚2

𝑝𝜇𝑝𝜇 − 𝑝𝑛𝑝𝑛 = 𝑚2

𝑝𝜇𝑝𝜇 = 𝑚2 + 𝑝𝑛𝑝𝑛

𝑚𝑘
2

𝑀𝐾𝐾

𝑚4

𝑚3

𝑚2



Warped throat 6

𝑑𝑠2 = 𝐻−1/2𝑔𝜇𝜈𝑑𝑥𝜇𝑑𝑥𝜈 + 𝐻1/2 𝑐 𝑥 1/2𝑔𝑚𝑛𝑑𝑦𝑚𝑑𝑦𝑛

4d Compact space
Warp factor

Bulk

Warped throat

D3

E.g. the string scale

𝑚𝑠
𝑤 = 𝐻𝑡𝑖𝑝

−1/4
𝑚𝑠 ≈ 𝑐1/4𝑒𝐴𝑡𝑖𝑝 𝑚𝑠

Klebanov-Strassler:

𝑒𝐴𝑡𝑖𝑝 ~
2𝜋

𝑔𝑠𝑀
𝑒

−
2𝜋𝐾
𝑔𝑠𝑀



Scales and EFTs (Warped)

𝐸

𝑀𝑠

Massive string states (bulk)

ΛUV

Heavy fields

𝑀𝐾𝐾

Massive KK modes (bulk)

4d EFT

Light fields
E.g. graviton

10d EFT

10d STRING THEORY

𝑀𝑠
𝑤

Massive string states (warped)

𝑀𝐾𝐾
𝑤

(Warped) KK modes 
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Gravitational Potential 9

𝑉 𝑟 = 𝐺
𝑚1𝑚2

𝑟
1 +

4

3
𝑉𝑤 ෍

𝑘>0

Φ𝑘 0 2 𝑒−𝑚𝑘𝑟



Gravitational Potential 

𝑉 𝑟 = 𝐺
𝑚1𝑚2

𝑟
1 +

4

3
𝑉𝑤 ෍

𝑘>0

Φ𝑘 0 2 𝑒−𝑚𝑘𝑟 𝑚𝑘 =
2𝜋

𝑔𝑠𝑀
𝑐1/4𝑒𝐴𝑡𝑖𝑝 ෠𝐸𝑘
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Gravitational Potential 11

Experimental constraints 

𝑉 𝑟 = 𝐺
𝑚1𝑚2

𝑟
1 + 𝛼𝑒−𝑟/𝜆

For us

Hierarchy



Conclusions

The gravitational sector is rich and 

might provide several testable effects

Combining these with other tests will 
allow us to study the parameter space 
of the theory

Internal consistency is already very 
constraining
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It might not be useless...

Thank you! 


