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Goals

§Introduce a viable model of inflation in a no-scale 
supergravity framework.

ns < 0.9649± 0.0042
<latexit sha1_base64="9XCSbSD5KLA5Es3WlE6a+cVSAJ4=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgKrkoSi1pwUXTjsoK9QBvCZDpph04mYWYilNCVG1/FjQtF3PoM7nwbJ20W2vrDwMd/zuHM+f2YUaks69tYWl5ZXVsvbBQ3t7Z3ds29/ZaMEoFJE0csEh0fScIoJ01FFSOdWBAU+oy0/dFNVm8/ECFpxO/VOCZuiAacBhQjpS3PPCpzL5UTeAWtSu28WoO9ONRoWVUHloueWco4E1wEO4cSyNXwzK9eP8JJSLjCDEnZta1YuSkSimJGJsVeIkmM8AgNSFcjRyGRbjo9YwJPtNOHQST04wpO3d8TKQqlHIe+7gyRGsr5Wmb+V+smKrh0U8rjRBGOZ4uChEEVwSwT2KeCYMXGGhAWVP8V4iESCCudXBaCPX/yIrScin1Wce6cUv06j6MADsExOAU2uAB1cAsaoAkweATP4BW8GU/Gi/FufMxal4x85gD8kfH5A77mlMw=</latexit>

r0.002 < 0.10
<latexit sha1_base64="k61ozvNazYJnoGDsoXoAn6o55k0=">AAAB/XicbVC7TsMwFHXKq5RXeGwsFi0SU+WEAQaGChbGItGH1EaR4zqtVceJbAepRBW/wsIAQqz8Bxt/g9NmgJYjXenonHt17z1BwpnSCH1bpZXVtfWN8mZla3tnd8/eP2irOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5H7ngUrFYnGvJwn1IjwULGQEayP59lFN+hmqI+RO4RVEdQfBWsW3q7mUAy4TpyBVUKDp21/9QUzSiApNOFaq56BEexmWmhFOp5V+qmiCyRgPac9QgSOqvGx2/RSeGmUAw1iaEhrO1N8TGY6UmkSB6YywHqlFLxf/83qpDi+9jIkk1VSQ+aIw5VDHMI8CDpikRPOJIZhIZm6FZIQlJtoElofgLL68TNpu3Tmvu3dutXFdxFEGx+AEnAEHXIAGuAVN0AIEPIJn8ArerCfrxXq3PuatJauYOQR/YH3+AEQgkds=</latexit>

§Incorporate an adjustable scale for supersymmetry 
breaking.

§Obtain a value of the cosmological constant comparable 
to the present value:

V ⇠ 10�120
<latexit sha1_base64="FaWy62jLWZI1t1hG1hMceTlKfV8=">AAAB/HicbVC7TsMwFHXKq5RXoCOLRYvEQpWEAcYKFsYi0YfUhspxndaq7US2gxRF5VdYGECIlQ9h429w2gzQcqQrHZ1zr+69J4gZVdpxvq3S2vrG5lZ5u7Kzu7d/YB8edVSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINpje5330kUtFI3Os0Jj5HY0FDipE20tCu1jtwoCiHrvOQnbueM6tXhnbNaThzwFXiFqQGCrSG9tdgFOGEE6ExQ0r1XSfWfoakppiRWWWQKBIjPEVj0jdUIE6Un82Pn8FTo4xgGElTQsO5+nsiQ1yplAemkyM9UcteLv7n9RMdXvkZFXGiicCLRWHCoI5gngQcUUmwZqkhCEtqboV4giTC2uSVh+Auv7xKOl7DvWh4d16teV3EUQbH4AScARdcgia4BS3QBhik4Bm8gjfryXqx3q2PRWvJKmaq4A+szx8NRJJv</latexit>



Motivations for supergravity

§Supergravity unifies 
supersymmetry with 
general relativity.

§Arises naturally from 
local supersymmetry.

§Predicts a 
supersymmetric partner 
of graviton, which is 
known as gravitino.



Inflation
Planck Data gives 

constraints on inflation.

§Accelerated expansion: ✏ = � Ḣ

H2 = �d lnH

dN
< 1

<latexit sha1_base64="Ek9yhjFcKoB372ZzhHrhpxLcl9g="></latexit>

dN = d ln a
<latexit sha1_base64="FIj7cTz4v7eU8GQnLg7/MBHHhjg=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEVPJWkHvQiFL14kgr2A9pQNptNu3SzCbsboYb+Ei8eFPHqT/Hmv3Hb5qCtDwYe780wM89POFPacb6twtr6xuZWcbu0s7u3X7YPDtsqTiWhLRLzWHZ9rChngrY005x2E0lx5HPa8cc3M7/zSKVisXjQk4R6ER4KFjKCtZEGdrka3KErFKA+FxmeVgd2xak5c6BV4uakAjmaA/urH8QkjajQhGOleq6TaC/DUjPC6bTUTxVNMBnjIe0ZKnBElZfND5+iU6MEKIylKaHRXP09keFIqUnkm84I65Fa9mbif14v1eGllzGRpJoKslgUphzpGM1SQAGTlGg+MQQTycytiIywxESbrEomBHf55VXSrtfc81r9vl5pXOdxFOEYTuAMXLiABtxCE1pAIIVneIU368l6sd6tj0VrwcpnjuAPrM8fq9uRzQ==</latexit>

N is the number of e-folds 
of inflationary expansion

§ Slow-roll inflation.

We need cosmological 
models that agree with 

experiment.

⌘ ⇡ V��

V
<latexit sha1_base64="RpOxWi7P3xoz2MIfmjkkXOCDaJ8=">AAACEXicbVC7TsMwFHXKq5RXgJHFokXqVCVlgLGChbFINK3URJHjOq1VJ7FsB1FF+QUWfoWFAYRY2dj4G5w2A7Qc6V4dnXOv7HsCzqhUlvVtVNbWNza3qtu1nd29/QPz8MiRSSow6eGEJWIQIEkYjUlPUcXIgAuCooCRfjC9Lvz+PRGSJvGdmnHiRWgc05BipLTkm82GSxSCLuJcJA/QDQXCmeNnLp9QWLQ8z5wcwoZv1q2WNQdcJXZJ6qBE1ze/3FGC04jECjMk5dC2uPIyJBTFjOQ1N5WEIzxFYzLUNEYRkV42vyiHZ1oZwTARumIF5+rvjQxFUs6iQE9GSE3ksleI/3nDVIWXXkZjnioS48VDYcqgSmARDxxRQbBiM00QFlT/FeIJ0qEoHWJNh2Avn7xKnHbLPm+1b9v1zlUZRxWcgFPQBDa4AB1wA7qgBzB4BM/gFbwZT8aL8W58LEYrRrlzDP7A+PwBkTCc1g==</latexit>

✏ ⇡ 1
2

⇣
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V

⌘2

<latexit sha1_base64="LsorwFyolJbOk4GAfhUCInfmMR8="></latexit>

§ Slow-roll Parameters:
Quantum fluctuations are created ~50-
60 e-folds before the end of inflation.

ns = 1� 6✏+ 2⌘
<latexit sha1_base64="cIfbw56NZIdo9zCiI1tMY4FyRLI=">AAACCnicbVDLSgMxFM3UV62vUZduoq0giGVmBHUjFN24rGAf0A5DJs3U0EwyJBmhDF278VfcuFDErV/gzr8xbWehrQcunJxzL7n3hAmjSjvOt1VYWFxaXimultbWNza37O2dphKpxKSBBROyHSJFGOWkoalmpJ1IguKQkVY4uB77rQciFRX8Tg8T4seoz2lEMdJGCuz9Cg8yNYKX0IUn8Ax2SaIoExweQ888NKoEdtmpOhPAeeLmpAxy1AP7q9sTOI0J15ghpTquk2g/Q1JTzMio1E0VSRAeoD7pGMpRTJSfTU4ZwUOj9GAkpCmu4UT9PZGhWKlhHJrOGOl7NeuNxf+8TqqjCz+jPEk14Xj6UZQyqAUc5wJ7VBKs2dAQhCU1u0J8jyTC2qRXMiG4syfPk6ZXdU+r3q1Xrl3lcRTBHjgAR8AF56AGbkAdNAAGj+AZvII368l6sd6tj2lrwcpndsEfWJ8/dBuXkQ==</latexit>

r = 16 ✏
<latexit sha1_base64="q/Efo94/+S4GXJUlwohUO+xfb8w=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM9gKLqQkFdSNUHTjsoJ9QBPKZDpth04mYWYi1FD8FTcuFHHrf7jzb5y2WWjrgQuHc+7l3nuCmDOlHefbyi0tr6yu5dcLG5tb2zv27l5DRYkktE4iHslWgBXlTNC6ZprTViwpDgNOm8HwZuI3H6hULBL3ehRTP8R9wXqMYG2kjn1QkugKuefIO0UejRXjkSh17KJTdqZAi8TNSBEy1Dr2l9eNSBJSoQnHSrVdJ9Z+iqVmhNNxwUsUjTEZ4j5tGypwSJWfTq8fo2OjdFEvkqaERlP190SKQ6VGYWA6Q6wHat6biP957UT3Lv2UiTjRVJDZol7CkY7QJArUZZISzUeGYCKZuRWRAZaYaBNYwYTgzr+8SBqVsntWrtxVitXrLI48HMIRnIALF1CFW6hBHQg8wjO8wpv1ZL1Y79bHrDVnZTP78AfW5w9IK5Mx</latexit>

Scalar potential V must satisfy 
Planck data.
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Inflation in Supergravity
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§ Measurements of the CMB favor 
the 𝑅 + 𝑅# models

Most importantly, can 
this be realized in 

theories of 
supergravity?

V = 3
4M

2
⇣
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p
2/3'
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<latexit sha1_base64="FN3maxESweo1CLUESpwnd2PfIgg="></latexit>

Starobinsky,	‘80

§ The nominal choice of 𝑁 = 55
yields 𝑛( = 0.965 and 𝑟 = 0.0035.

Consistent with all 
experimental measurements!

The answer is YES!

No-Scale 
Supergravity 
Framework

/w Wess-Zumino Superpotential

Ellis,	Nanopoulos,	Olive,	‘13



§ We start with the following 
Kähler potential:

K = �3 log
⇣
T + T ⇤ � |�|2

3

⌘

<latexit sha1_base64="BsNIAf02ucqhoLbtCGY+hXMpB0Q="></latexit>

Combine it with the Wess-
Zumino Superpotential:

W = M
⇣

�2

2 � �3

3
p
3

⌘

<latexit sha1_base64="zOaP0Z60g0q0Z0dfdpNBv8OKV2k="></latexit>
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<latexit sha1_base64="bhtVkLrX60GDSllh1rTEBU6H0mQ="></latexit>

where G ⌘ K + lnW + lnW ⇤
<latexit sha1_base64="pxUQ2ryinihA50sZ5q93D61+6wI=">AAACB3icbVDLSgMxFM3UV62vUZeCBFtBFMpMXeiy6ELBTQX7gE4tmfS2hmYyY5IplNKdG3/FjQtF3PoL7vwb03YEbT1wuYdz7iW5x484U9pxvqzU3PzC4lJ6ObOyura+YW9uVVQYSwplGvJQ1nyigDMBZc00h1okgQQ+h6rfPR/51R5IxUJxo/sRNALSEazNKNFGatq7uQvswX3MevgKH2GPC1z96beHuaaddfLOGHiWuAnJogSlpv3ptUIaByA05USpuutEujEgUjPKYZjxYgURoV3SgbqhggSgGoPxHUO8b5QWbofSlNB4rP7eGJBAqX7gm8mA6Ds17Y3E/7x6rNunjQETUaxB0MlD7ZhjHeJRKLjFJFDN+4YQKpn5K6Z3RBKqTXQZE4I7ffIsqRTy7nG+cF3IFs+SONJoB+2hA+SiE1REl6iEyoiiB/SEXtCr9Wg9W2/W+2Q0ZSU72+gPrI9v/tOWMQ==</latexit>

hRe T i = 1
2<latexit sha1_base64="nyLK4YDtqHVzRFM1DH5MY91WKxA=">AAACDXicbVC7TsMwFHXKq5RXgZHFokViqpIywIJUwcJYUF9SE1WOe9NadZzIdpCqKHwAC7/CwgBCrOxs/A3uY4CWI13p+Jx75XuPH3OmtG1/W7mV1bX1jfxmYWt7Z3evuH/QUlEiKTRpxCPZ8YkCzgQ0NdMcOrEEEvoc2v7oeuK370EqFomGHsfghWQgWMAo0UbqFctllxMx4IDv4KGBXTl7XGI3kISmTpZWs3KvWLIr9hR4mThzUkJz1HvFL7cf0SQEoSknSnUdO9ZeSqRmlENWcBMFMaEjMoCuoYKEoLx0ek2GT4zSx0EkTQmNp+rviZSESo1D33SGRA/VojcR//O6iQ4uvJSJONEg6OyjIOFYR3gSDe4zCVTzsSGESmZ2xXRITAzaBFgwITiLJy+TVrXinFWqt9VS7WoeRx4doWN0ihx0jmroBtVRE1H0iJ7RK3qznqwX6936mLXmrPnMIfoD6/MHhJeakg==</latexit>

hIm T i = 0
<latexit sha1_base64="Nj61XaADkAa0Y+7NoJ8cz3yr66o=">AAACA3icbVC7SgNBFL3rM8bXqp02g4lgFXZjoY0QtNEuQl6QXcLsZJIMmZ1dZmaFsERs/BUbC0Vs/Qk7/8ZJsoUmHrhw5px7mXtPEHOmtON8W0vLK6tr67mN/ObW9s6uvbffUFEiCa2TiEeyFWBFORO0rpnmtBVLisOA02YwvJ74zXsqFYtETY9i6oe4L1iPEayN1LEPix7Hos8pug0fasiTs8clcoodu+CUnCnQInEzUoAM1Y795XUjkoRUaMKxUm3XibWfYqkZ4XSc9xJFY0yGuE/bhgocUuWn0xvG6MQoXdSLpCmh0VT9PZHiUKlRGJjOEOuBmvcm4n9eO9G9Cz9lIk40FWT2US/hSEdoEgjqMkmJ5iNDMJHM7IrIAEtMtIktb0Jw509eJI1yyT0rle/KhcpVFkcOjuAYTsGFc6jADVShDgQe4Rle4c16sl6sd+tj1rpkZTMH8AfW5w9rA5YS</latexit>

Use the canonical 
field parametrization

� =
p
3 tanh

⇣
xp
6

⌘

<latexit sha1_base64="qiMQ6TenMYIvkxJEq+bdH/JtAWo=">AAACIXicbVBNS8NAEN34WetX1KOXxVaol5K0oF4E0YvHClaFppTNdtMsbjZxdyKWkL/ixb/ixYMi3sQ/47bNQVsfDDzem2Fmnp8IrsFxvqy5+YXFpeXSSnl1bX1j097avtZxqihr01jE6tYnmgkuWRs4CHabKEYiX7Ab/+585N88MKV5LK9gmLBuRAaSB5wSMFLPPq56ScjxCfb0vYKsmWMPiAyxJ1gANS9QhGaPeTZxD3NjKz4I4aDasytO3RkDzxK3IBVUoNWzP71+TNOISaCCaN1xnQS6GVHAqWB52Us1Swi9IwPWMVSSiOluNv4wx/tG6eMgVqYk4LH6eyIjkdbDyDedEYFQT3sj8T+vk0Jw3M24TFJgkk4WBanAEONRXLjPFaMghoYQqri5FdOQmFTAhFo2IbjTL8+S60bdbdYbl43K6VkRRwntoj1UQy46QqfoArVQG1H0hF7QG3q3nq1X68P6nLTOWcXMDvoD6/sHFNqjfQ==</latexit>

x 2 R
<latexit sha1_base64="OVpl+ooERwruO1cE/enT4Y7VcH0=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFi0SU5WUAcYKFsaC6ENqospx3daq40S2g1pF/RUWBhBi5UfY+BucNgO0HMnS0Tn36h6fIOZMacf5tgobm1vbO8Xd0t7+weGRfVxuqyiRhLZIxCPZDbCinAna0kxz2o0lxWHAaSeY3GZ+54lKxSLxqGcx9UM8EmzICNZG6tvl6hR5TCAvxHocBOnDvNq3K07NWQCtEzcnFcjR7Ntf3iAiSUiFJhwr1XOdWPsplpoRTuclL1E0xmSCR7RnqMAhVX66yD5H50YZoGEkzRMaLdTfGykOlZqFgZnMIqpVLxP/83qJHl77KRNxoqkgy0PDhCMdoawINGCSEs1nhmAimcmKyBhLTLSpq2RKcFe/vE7a9Zp7Wavf1yuNm7yOIpzCGVyAC1fQgDtoQgsITOEZXuHNmlsv1rv1sRwtWPnOCfyB9fkD1FuTqA==</latexit>

V = 3
4M
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<latexit sha1_base64="OUb6c71B0RZ+4DEzOki4TrT8T4U="></latexit>

We obtain the Starobinsky
model in no-scale supergravity! 

The Recipe



Missing Components
Introduce a positive cosmological 

constant 𝑉	~	1034#5

We also want: Introduce an adjustable scale for 
supersymmetry breaking

Incorporate modulus fixingUnified No-Scale 
Supergravity Models

But small steps first...

Find the de Sitter vacua
solutions for a single field

Extend it to multi-
field models.



Constructing Minkowski Vacua

§ Introduce the Kähler potential:

Arbitrary curvature parameter Quartic stabilization in 
the imaginary direction 
terms.

W = �Tn
<latexit sha1_base64="UXD17FNvWp4YCaQ9poRnfFD2DQs=">AAACAHicbVC7SgNBFL0bXzG+ohYWNoOJYCFhNxbaCEEbywh5QXYNs7OzyZDZ2WVmVghLGn/FxkIRWz/Dzr9x8ig08cDA4Zx7uHOPn3CmtG1/W7mV1bX1jfxmYWt7Z3evuH/QUnEqCW2SmMey42NFORO0qZnmtJNIiiOf07Y/vJ347UcqFYtFQ48S6kW4L1jICNZG6hWPym10jVxuEgFG7jlqPGRijMq9Ysmu2FOgZeLMSQnmqPeKX24QkzSiQhOOleo6dqK9DEvNCKfjgpsqmmAyxH3aNVTgiCovmx4wRqdGCVAYS/OERlP1dyLDkVKjyDeTEdYDtehNxP+8bqrDKy9jIkk1FWS2KEw50jGatIECJinRfGQIJpKZvyIywBITbTormBKcxZOXSatacS4q1ftqqXYzryMPx3ACZ+DAJdTgDurQBAJjeIZXeLOerBfr3fqYjeaseeYQ/sD6/AGBgpRs</latexit>

W = �T
3
2 (↵�

p
↵)

<latexit sha1_base64="A5oMVIz7wk3Rp6Zeto9r0PfcX6A="></latexit>

W = �T
3
2 (↵+

p
↵)

<latexit sha1_base64="K2qluN5gEFxqUBVZvTS4+kvHhTE="></latexit>

V = 0
<latexit sha1_base64="y2g4Kv6CyEAeOOeTWWEkrZO7hBA=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtzFQhshaGMZwXxAcoS9zVyyZG/v3N0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWapeb5Jq4pNwrltyKOwdZJV5GSpCh3it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfu+UnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa88idcJqlByRaLwlQQE5PZ86TPFTIjxpZQpri9lbAhVZQZG1HBhuAtv7xKmtWKd1Gp3ldLtZssjjycwCmcgweXUIM7qEMDGAh4hld4cx6dF+fd+Vi05pxs5hj+wPn8AV86jjc=</latexit>

§ Choose the 
following ansatz 
for superpotential:

Gives two 
possible 
solutions

Both solutions 
yield Minkowski
vacuum

§We assume that hIm T i = 0
<latexit sha1_base64="Nj61XaADkAa0Y+7NoJ8cz3yr66o=">AAACA3icbVC7SgNBFL3rM8bXqp02g4lgFXZjoY0QtNEuQl6QXcLsZJIMmZ1dZmaFsERs/BUbC0Vs/Qk7/8ZJsoUmHrhw5px7mXtPEHOmtON8W0vLK6tr67mN/ObW9s6uvbffUFEiCa2TiEeyFWBFORO0rpnmtBVLisOA02YwvJ74zXsqFYtETY9i6oe4L1iPEayN1LEPix7Hos8pug0fasiTs8clcoodu+CUnCnQInEzUoAM1Y795XUjkoRUaMKxUm3XibWfYqkZ4XSc9xJFY0yGuE/bhgocUuWn0xvG6MQoXdSLpCmh0VT9PZHiUKlRGJjOEOuBmvcm4n9eO9G9Cz9lIk40FWT2US/hSEdoEgjqMkmJ5iNDMJHM7IrIAEtMtIktb0Jw509eJI1yyT0rle/KhcpVFkcOjuAYTsGFc6jADVShDgQe4Rle4c16sl6sd+tj1rpkZTMH8AfW5w9rA5YS</latexit>

K = �3↵ ln
⇣
T + T ⇤ + � (T � T ⇤)4

⌘

<latexit sha1_base64="zz3olW57EORSlS6JgJD8OUEVZPY="></latexit>

Ellis,	Nagaraj,	
Nanopoulos,	Olive,	‘18



Constructing de Sitter Vacua

n± = 3
2 (↵±

p
↵)

<latexit sha1_base64="YCSqNLGvPc9KVvmcDt48ua1ZiiA="></latexit>

W = �Tn±
<latexit sha1_base64="R+6TbE40KXmfsX9+H/yfkNX22lU=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKrkpSF7oRim5cVugLmhgmk0k7dDIJMxOhhODGX3HjQhG3foU7/8Zpm4W2Hhg4nHMPd+7xE0alsqxvo7Syura+Ud6sbG3v7O6Z+wddGacCkw6OWSz6PpKEUU46iipG+okgKPIZ6fnjm6nfeyBC0pi31SQhboSGnIYUI6Ulzzyq9eAVdJhOBAi27zPuZU4S5XnNM6tW3ZoBLhO7IFVQoOWZX04Q4zQiXGGGpBzYVqLcDAlFMSN5xUklSRAeoyEZaMpRRKSbzU7I4alWAhjGQj+u4Ez9nchQJOUk8vVkhNRILnpT8T9vkKrw0s0oT1JFOJ4vClMGVQynfcCACoIVm2iCsKD6rxCPkEBY6dYqugR78eRl0m3U7fN6465RbV4XdZTBMTgBZ8AGF6AJbkELdAAGj+AZvII348l4Md6Nj/loySgyh+APjM8flA+WSA==</latexit>

W = �1 Tn� � �2 Tn+
<latexit sha1_base64="oy8ZxNlujepTvSD7iiVGGMzgypE=">AAACH3icbVDLSgMxFM3UV62vUZdugq0gaMvMCOpGKLpxWaEvaOuQyWTa0ExmSDJCGfonbvwVNy4UEXf9G9MHPloPBA7n3MPNPV7MqFSWNTIyS8srq2vZ9dzG5tb2jrm7V5dRIjCp4YhFoukhSRjlpKaoYqQZC4JCj5GG178Z+40HIiSNeFUNYtIJUZfTgGKktOSa54UGvIJtphM+cm3YPoXV+5S7aXE4hMVvw/kxTrRRcM28VbImgIvEnpE8mKHimp9tP8JJSLjCDEnZsq1YdVIkFMWMDHPtRJIY4T7qkpamHIVEdtLJfUN4pBUfBpHQjys4UX8nUhRKOQg9PRki1ZPz3lj8z2slKrjspJTHiSIcTxcFCYMqguOyoE8FwYoNNEFYUP1XiHtIIKx0pTldgj1/8iKpOyX7rOTcOfny9ayOLDgAh+AY2OAClMEtqIAawOARPINX8GY8GS/Gu/ExHc0Ys8w++ANj9AXqi5/T</latexit>

V = 12�1�2
<latexit sha1_base64="3P5jDfFDh2OE1RSxToy9oLp7lzo=">AAACCXicbVDLSsNAFL2pr1pfUZduBlvBhZQkLnQjFN24rGBroQlhMpm0QycPZiZCCd268VfcuFDErX/gzr9x+kC09cDA4Zx7uHNPkHEmlWV9GaWl5ZXVtfJ6ZWNza3vH3N1ryzQXhLZIylPRCbCknCW0pZjitJMJiuOA07tgcDX27+6pkCxNbtUwo16MewmLGMFKS76Jam10gWwHuSfI5ToXYt/+YQ6q+WbVqlsToEViz0gVZmj65qcbpiSPaaIIx1J2bStTXoGFYoTTUcXNJc0wGeAe7Wqa4JhKr5hcMkJHWglRlAr9EoUm6u9EgWMph3GgJ2Os+nLeG4v/ed1cRedewZIsVzQh00VRzpFK0bgWFDJBieJDTTARTP8VkT4WmChdXkWXYM+fvEjaTt0+rTs3TrVxOaujDAdwCMdgwxk04Bqa0AICD/AEL/BqPBrPxpvxPh0tGbPMPvyB8fENgKaXDg==</latexit>

§We have found that:

with gives V = 0
<latexit sha1_base64="y2g4Kv6CyEAeOOeTWWEkrZO7hBA=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtzFQhshaGMZwXxAcoS9zVyyZG/v3N0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWapeb5Jq4pNwrltyKOwdZJV5GSpCh3it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfu+UnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa88idcJqlByRaLwlQQE5PZ86TPFTIjxpZQpri9lbAhVZQZG1HBhuAtv7xKmtWKd1Gp3ldLtZssjjycwCmcgweXUIM7qEMDGAh4hld4cx6dF+fd+Vi05pxs5hj+wPn8AV86jjc=</latexit>

§ But if we combine two different Minkowski
vacua solutions and form a superpotential pair:

We obtain a non-
vanishing cosmological 

constant!

We can consider the following cases:
• When 𝜆4 and 𝜆# are of the same sign, 

we recover dS vacua.
• When 𝜆4 and 𝜆# are of the opposite 

sign, we recover AdS vacua.
• When either 𝜆4 and 𝜆# is zero, we 

recover Minkowski vacua.



Multi-Field Models

V = 12�1�2
<latexit sha1_base64="3P5jDfFDh2OE1RSxToy9oLp7lzo=">AAACCXicbVDLSsNAFL2pr1pfUZduBlvBhZQkLnQjFN24rGBroQlhMpm0QycPZiZCCd268VfcuFDErX/gzr9x+kC09cDA4Zx7uHNPkHEmlWV9GaWl5ZXVtfJ6ZWNza3vH3N1ryzQXhLZIylPRCbCknCW0pZjitJMJiuOA07tgcDX27+6pkCxNbtUwo16MewmLGMFKS76Jam10gWwHuSfI5ToXYt/+YQ6q+WbVqlsToEViz0gVZmj65qcbpiSPaaIIx1J2bStTXoGFYoTTUcXNJc0wGeAe7Wqa4JhKr5hcMkJHWglRlAr9EoUm6u9EgWMph3GgJ2Os+nLeG4v/ed1cRedewZIsVzQh00VRzpFK0bgWFDJBieJDTTARTP8VkT4WmChdXkWXYM+fvEjaTt0+rTs3TrVxOaujDAdwCMdgwxk04Bqa0AICD/AEL/BqPBrPxpvxPh0tGbPMPvyB8fENgKaXDg==</latexit>

§We cannot recover Starobinsky-like 
inflation for a single field

§ Introduce the following multi-field Kähler potential:

A positive cosmological 
constant!

Need to consider the 
multi-field models.

§We once again assume that all our fields are real. 

§Define the argument inside the logarithm when the fields are real as:

W = �1 ⇠n� � �2 ⇠n+
<latexit sha1_base64="IPKlWi63hojAEYO4ts88BTBsNuo=">AAACI3icbVDLSgMxFM3UV62vqks3wVYQtGVmXCiCUHTjsoJ9QGccMpm0Dc1khiQjlqH/4sZfceNCKW5c+C+mD6S2HggczrmHm3v8mFGpTPPLyCwtr6yuZddzG5tb2zv53b26jBKBSQ1HLBJNH0nCKCc1RRUjzVgQFPqMNPzezchvPBIhacTvVT8mbog6nLYpRkpLXv6y2IBX0GE6ESDPgs4pdJ7oQ8q9tDQYwNKvZc9aJ9oqevmCWTbHgIvEmpICmKLq5YdOEOEkJFxhhqRsWWas3BQJRTEjg5yTSBIj3EMd0tKUo5BINx3fOIBHWglgOxL6cQXH6mwiRaGU/dDXkyFSXTnvjcT/vFai2hduSnmcKMLxZFE7YVBFcFQYDKggWLG+JggLqv8KcRcJhJWuNadLsOZPXiR1u2ydle07u1C5ntaRBQfgEBwDC5yDCrgFVVADGDyDV/AOPowX480YGp+T0YwxzeyDPzC+fwCUaKHN</latexit>

⇠ = 2T �
PN�1

i=1
�2
i
3

<latexit sha1_base64="cDXdkard7WB2eBUnCz0J/ngJXwI="></latexit>

Ellis,	Nanopoulos,	Olive,	Verner,	‘19

K = �3↵ ln
⇣
T + T ⇤ �

PN�1
i=1

|�i|2
3 + � (T � T ⇤)4

⌘

<latexit sha1_base64="KPP097N66K6Wp7vY4ChJACZtAGw="></latexit><latexit sha1_base64="KPP097N66K6Wp7vY4ChJACZtAGw="></latexit><latexit sha1_base64="KPP097N66K6Wp7vY4ChJACZtAGw="></latexit><latexit sha1_base64="KPP097N66K6Wp7vY4ChJACZtAGw="></latexit>



§ We expect additional contributions to the vacuum 
density from gauge phase transitions

⇤ = 12�1�2
<latexit sha1_base64="lckOlvPJ8DIKs3OqwtbPnFMdJCg=">AAACD3icbVA7T8MwGHTKq5RXgJHFogUxoCoJAyxIFSwMDEWiD6mJIsdxWquOE9kOUlX1H7DwV1gYQIiVlY1/g5tGCAonWTrf3Sf7uyBlVCrL+jRKC4tLyyvl1cra+sbmlrm905ZJJjBp4YQlohsgSRjlpKWoYqSbCoLigJFOMLyc+p07IiRN+K0apcSLUZ/TiGKktOSbhzX3WqdDBM+h7UD3GLosv/v2N3NgzTerVt3KAf8SuyBVUKDpmx9umOAsJlxhhqTs2VaqvDESimJGJhU3kyRFeIj6pKcpRzGR3jjfZwIPtBLCKBH6cAVz9efEGMVSjuJAJ2OkBnLem4r/eb1MRWfemPI0U4Tj2UNRxqBK4LQcGFJBsGIjTRAWVP8V4gESCCtdYUWXYM+v/Je0nbp9UndunGrjoqijDPbAPjgCNjgFDXAFmqAFMLgHj+AZvBgPxpPxarzNoiWjmNkFv2C8fwEg8pmR</latexit> Include the symmetry 

breaking contributions

⇠ 10�60
<latexit sha1_base64="Y+sreQuabLjny1Q9glg9sTIM+Dw=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EmwFL5bdCuqx6MVjBfsB7VqyadqGJtklyRbK0n/ixYMiXv0n3vw3pu0etPXBwOO9GWbmhTFn2njet5NbW9/Y3MpvF3Z29/YP3MOjho4SRWidRDxSrRBrypmkdcMMp61YUSxCTpvh6G7mN8dUaRbJRzOJaSDwQLI+I9hYqeu6pY5mAvneU3px5U1RqesWvbI3B1olfkaKkKHWdb86vYgkgkpDONa67XuxCVKsDCOcTgudRNMYkxEe0LalEguqg3R++RSdWaWH+pGyJQ2aq78nUiy0nojQdgpshnrZm4n/ee3E9G+ClMk4MVSSxaJ+wpGJ0CwG1GOKEsMnlmCimL0VkSFWmBgbVsGG4C+/vEoalbJ/Wa48VIrV2yyOPJzAKZyDD9dQhXuoQR0IjOEZXuHNSZ0X5935WLTmnGzmGP7A+fwBu9KRxA==</latexit>

�1 ⇠ 10�15
<latexit sha1_base64="IlPq10+TXu2YiOXS9l99VK6oQec=">AAACA3icbVDLSgMxFM3UV62vUXe6CbaCG8ukIrosunFZwT6gMw6ZTKYNTWaGJCOUoeDGX3HjQhG3/oQ7/8b0sdDWA4HDOedyc0+Qcqa043xbhaXlldW14nppY3Nre8fe3WupJJOENknCE9kJsKKcxbSpmea0k0qKRcBpOxhcj/32A5WKJfGdHqbUE7gXs4gRrI3k2wcVl5t0iH0EXcUERM59forOR7Di22Wn6kwAFwmakTKYoeHbX26YkEzQWBOOleoiJ9VejqVmhNNRyc0UTTEZ4B7tGhpjQZWXT24YwWOjhDBKpHmxhhP190SOhVJDEZikwLqv5r2x+J/XzXR06eUsTjNNYzJdFGUc6gSOC4Ehk5RoPjQEE8nMXyHpY4mJNrWVTAlo/uRF0qpV0Vm1dlsr169mdRTBITgCJwCBC1AHN6ABmoCAR/AMXsGb9WS9WO/WxzRasGYz++APrM8fpzaVlQ==</latexit>

�2 ⇠ 10�45
<latexit sha1_base64="eRHlLpK9rpKSQrlhSVdql5pcwjw=">AAACA3icbVDLSsNAFJ3UV62vqDvdDLaCG0sSFV0W3bisYB/QxDCZTNqhk0mYmQglFNz4K25cKOLWn3Dn3zhts9DqgYHDOedy554gZVQqy/oySguLS8sr5dXK2vrG5pa5vdOWSSYwaeGEJaIbIEkY5aSlqGKkmwqC4oCRTjC8mvideyIkTfitGqXEi1Gf04hipLTkm3s1l+l0iHwHupLG0Lbu8uPTszGs+WbVqltTwL/ELkgVFGj65qcbJjiLCVeYISl7tpUqL0dCUczIuOJmkqQID1Gf9DTlKCbSy6c3jOGhVkIYJUI/ruBU/TmRo1jKURzoZIzUQM57E/E/r5ep6MLLKU8zRTieLYoyBlUCJ4XAkAqCFRtpgrCg+q8QD5BAWOnaKroEe/7kv6Tt1O2TunPjVBuXRR1lsA8OwBGwwTlogGvQBC2AwQN4Ai/g1Xg0no03430WLRnFzC74BePjG61ilZk=</latexit>

GUT transition

⇠ 10�30
<latexit sha1_base64="UkSz83j8sllbR2bHipKAnFTZxZE=">AAAB+XicbVA9TwJBEJ3DL8SvU0ubjWBiI7mDQkuijSUm8pHASfaWBTbs7l1290jIhX9iY6Extv4TO/+NC1yh4EsmeXlvJjPzwpgzbTzv28ltbG5t7+R3C3v7B4dH7vFJU0eJIrRBIh6pdog15UzShmGG03asKBYhp61wfDf3WxOqNIvko5nGNBB4KNmAEWys1HPdUlczgXzvKb2qejNU6rlFr+wtgNaJn5EiZKj33K9uPyKJoNIQjrXu+F5sghQrwwins0I30TTGZIyHtGOpxILqIF1cPkMXVumjQaRsSYMW6u+JFAutpyK0nQKbkV715uJ/Xicxg5sgZTJODJVkuWiQcGQiNI8B9ZmixPCpJZgoZm9FZIQVJsaGVbAh+Ksvr5NmpexXy5WHSrF2m8WRhzM4h0vw4RpqcA91aACBCTzDK7w5qfPivDsfy9ack82cwh84nz+3OpHB</latexit>

�1 ⇠ �2 ⇠ 10�15
<latexit sha1_base64="218jwNmhAUx3ItvggHd22WGYJVs=">AAACEnicbVDLSgMxFM34rPU16tJNsBV0YZmMiC6LblxWsA/ojEMmk2lDMw+SjFCGfoMbf8WNC0XcunLn35i2I2jrgcC559zLzT1+yplUlvVlLCwuLa+sltbK6xubW9vmzm5LJpkgtEkSnoiOjyXlLKZNxRSnnVRQHPmctv3B1dhv31MhWRLfqmFK3Qj3YhYygpWWPPO46nDdHWAPQUeyCP6U9rRE1l1+gs5GsOqZFatmTQDnCSpIBRRoeOanEyQki2isCMdSdpGVKjfHQjHC6ajsZJKmmAxwj3Y1jXFEpZtPThrBQ60EMEyEfrGCE/X3RI4jKYeRrzsjrPpy1huL/3ndTIUXbs7iNFM0JtNFYcahSuA4HxgwQYniQ00wEUz/FZI+FpgonWJZh4BmT54nLbuGTmv2jV2pXxZxlMA+OABHAIFzUAfXoAGagIAH8ARewKvxaDwbb8b7tHXBKGb2wB8YH99iqJte</latexit>

Both constants are of the same order!

§ If we assume that at the minimum the 
fields obtain the following VEVs:

hT i = 1
2<latexit sha1_base64="cSxKh2kJoTFUUolX9jHmzArC5/A=">AAACC3icbZC7TsMwFIZPyq2UW4CRxWqLxFQlZYAFqYKFsUi9IDVR5bhOa9VxIttBqqLuLLwKCwMIsfICbLwNbpsBWn7J0qf/nKPj8wcJZ0o7zrdVWFvf2Nwqbpd2dvf2D+zDo46KU0lom8Q8lvcBVpQzQduaaU7vE0lxFHDaDcY3s3r3gUrFYtHSk4T6ER4KFjKCtbH6drnqcSyGnKIW8uSCrpAXSkwyd5rVp6jatytOzZkLrYKbQwVyNfv2lzeISRpRoQnHSvVcJ9F+hqVmhNNpyUsVTTAZ4yHtGRQ4osrP5rdM0alxBiiMpXlCo7n7eyLDkVKTKDCdEdYjtVybmf/VeqkOL/2MiSTVVJDFojDlSMdoFgwaMEmJ5hMDmEhm/orICJsctImvZEJwl09ehU695p7X6nf1SuM6j6MIJ1CGM3DhAhpwC01oA4FHeIZXeLOerBfr3fpYtBasfOYY/sj6/AF6I5lp</latexit>

h�ii = 0
<latexit sha1_base64="wqbM7tk9/l7qPzXPtE2r6W1SHoA=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUnqQjdC0Y3LCvYBTQiT6U07dDIJMxOhlK7c+CtuXCji1m9w5984bbPQ1gMXzpxzL3PvCVPOlHacb6uwsrq2vlHcLG1t7+zu2fsHLZVkkkKTJjyRnZAo4ExAUzPNoZNKIHHIoR0Ob6Z++wGkYom416MU/Jj0BYsYJdpIgX1c8TgRfQ7YSwcsYNiT8+cVdnAlsMtO1ZkBLxM3J2WUoxHYX14voVkMQlNOlOq6Tqr9MZGaUQ6TkpcpSAkdkj50DRUkBuWPZ2dM8KlRejhKpCmh8Uz9PTEmsVKjODSdMdEDtehNxf+8bqajS3/MRJppEHT+UZRxrBM8zQT3mASq+cgQQiUzu2I6IJJQbZIrmRDcxZOXSatWdc+rtbtauX6dx1FER+gEnSEXXaA6ukUN1EQUPaJn9IrerCfrxXq3PuatBSufOUR/YH3+AHiVly0=</latexit>

§ The SUSY breaking through F-terms is given by:

PN
i=1 |Fi|2 = F 2

T = (�1+�2)
2

↵
<latexit sha1_base64="94WouNVL7S7O0encTOqqN76+7a8="></latexit>

Supersymmetry Breaking

Electroweak contribution



§We can now consider a unified no-scale model.

§ The full Kähler potential is given by:

We set a curvature 
parameter to 𝛼 = 1

We include stabilization 
terms in both real and 
imaginary directions.

§ The full superpotential is given by:

W = WdS +WInf
<latexit sha1_base64="PjC1zjsQuUAEWR6DO8HOEEkhQCg=">AAACAHicbZDNSsNAFIUn9a/Wv6gLF24GW0EQSlIXuhGKbnRX0TaFNoTJdNIOnUzCzEQoIRtfxY0LRdz6GO58GydtFtp6YODj3Hu5c48fMyqVZX0bpaXlldW18nplY3Nre8fc3evIKBGYtHHEItH1kSSMctJWVDHSjQVBoc+I44+v87rzSISkEX9Qk5i4IRpyGlCMlLY886DmwEvoeOngPoOnOdzyIIM1z6xadWsquAh2AVVQqOWZX/1BhJOQcIUZkrJnW7FyUyQUxYxklX4iSYzwGA1JTyNHIZFuOj0gg8faGcAgEvpxBafu74kUhVJOQl93hkiN5HwtN/+r9RIVXLgp5XGiCMezRUHCoIpgngYcUEGwYhMNCAuq/wrxCAmElc6sokOw509ehE6jbp/VG3eNavOqiKMMDsEROAE2OAdNcANaoA0wyMAzeAVvxpPxYrwbH7PWklHM7IM/Mj5/AH2TlGo=</latexit>

�1 � �2

⇣
2T � �2

3

⌘3

<latexit sha1_base64="s4EdbjiwHm6/myVQUNInRxB//zU="></latexit>

W dS
<latexit sha1_base64="uwAYvr/g2Sl6H08/AC08GtexyQQ=">AAAB73icbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi6IfURpXjOK1Vxw62g1RF/RMsDCDEyt9h49/gthmg5UknPb13p7t7QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY38z8zhNVmknxYCYJ9WM8FCxiBBsrdaudQRbeT6uDcsWtuXOgVeLlpAI5moPyVz+UJI2pMIRjrXuemxg/w8owwum01E81TTAZ4yHtWSpwTLWfze+dojOrhCiSypYwaK7+nshwrPUkDmxnjM1IL3sz8T+vl5roys+YSFJDBVksilKOjESz51HIFCWGTyzBRDF7KyIjrDAxNqKSDcFbfnmVtOs176JWv6tXGtd5HEU4gVM4Bw8uoQG30IQWEODwDK/w5jw6L86787FoLTj5zDH8gfP5A0sIj3k=</latexit>

W
In
f

<latexit sha1_base64="jcdOvAxkAtjpHG0eMbCg6kgzGFs=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFtiKRD9QG1WO67RWbSeyHaQq6q9gYQAhVn4OG/8Gp80ALU866em9O93dC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek5vM7zxRpVkkH8w0pr7AI8lCRrCx0mO1M0jvZDirDsoVt+bOgVaJl5MK5GgOyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjo/eIbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8MpPmYwTQyVZLAoTjkyEsu/RkClKDJ9agoli9lZExlhhYmxGJRuCt/zyKmnXa95FrX5frzSu8ziKcAKncA4eXEIDbqEJLSAg4Ble4c1Rzovz7nwsWgtOPnMMf+B8/gANXo/p</latexit>

M
⇣

�2

2 � �3

3
p
3

⌘

<latexit sha1_base64="akBcOpCUPkXetetoMz+Np6sQslc="></latexit>

At the minimum gives m3/2 = �1 � �2 ⇠ TeV
<latexit sha1_base64="IOk8KcDrz1OkIA9bvEUsNb7kgr4=">AAACFXicbVDLSsNAFJ3UV62vqEs3g63gQmuSLnQjFN24rNAXNCVMppN26EwSZiZCCfUj3Pgrblwo4lZw5984bYNo64GBwzn3cOceP2ZUKsv6MnJLyyura/n1wsbm1vaOubvXlFEiMGngiEWi7SNJGA1JQ1HFSDsWBHGfkZY/vJ74rTsiJI3CuhrFpMtRP6QBxUhpyTNPStxLK2fOGF5Cl+lcD3k2PP3hDryHrqQc1kmz5JlFq2xNAReJnZEiyFDzzE+3F+GEk1BhhqTs2FasuikSimJGxgU3kSRGeIj6pKNpiDiR3XR61RgeaaUHg0joFyo4VX8nUsSlHHFfT3KkBnLem4j/eZ1EBRfdlIZxokiIZ4uChEEVwUlFsEcFwYqNNEFYUP1XiAdIIKx0kQVdgj1/8iJpOmW7UnZunWL1KqsjDw7AITgGNjgHVXADaqABMHgAT+AFvBqPxrPxZrzPRnNGltkHf2B8fAPUH5wc</latexit>

Wess-Zumino
Superpotential

Unified No-Scale Models

K = �3 ln
⇣
T + T ⇤ � |�i|2

3 + � (T � T ⇤)4 + � (T + T ⇤ � 1)4
⌘

<latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="x2Cm0jBOrg9aBIwqaZMU80+Ybhc="></latexit><latexit sha1_base64="x2Cm0jBOrg9aBIwqaZMU80+Ybhc="></latexit><latexit sha1_base64="B6ZNz4hQmLNuvhchE/PkFniKfb8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit><latexit sha1_base64="EapCKQO3wE6/o5Xhr5Pmtd/JGh8="></latexit>



§We acquire the following scalar potential form:

Positive cosmological 
constant.

Mixing term, which 
does not affect the 
inflationary dynamics

Starobinsky
Inflationary 
potential

Scalar Potential

§ At the minimum:

h�i = 0
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hT i = 1
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|FT | 6= 0
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Fields 
associated 

with T decay 
into a 

gravitino pair.

The problem of 
entropy 

production is 
evaded for 

strong moduli 
stabilization.
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Conclusion
§We have successfully introduced a unified no-scale model 

that incorporates:
§ Inflation
§Modulus fixing
§ Supersymmetry breaking
§ Positive Cosmological Constant

§In this simple model we set a curvature parameter 𝛼 = 1
but the unified no-scale models can be extended to 𝛼 ≠ 1: 
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§Models can be extended to include matter fields by 
introducing a Standard Model-like superpotential.


