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The Higgs and the bad divergence

V=m}|H|*+ | H| (H) = 246 GeV
Matter coupling QQuadratic divergences
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The Higgs and the bad divergence
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Fact of life: No evidence for SUSY so far

- SUSY does not exist!

- SUSY is very hidden Large Amj;

* Important tuning

Not so natural...

- SUSY scale is high >>TeV |




Fact of life: No evidence for SUSY so far

- SUSY does not exist!

- SUSY is very hidden Large Amj;

* Important tuning
Not so natural...
| SUSY scale

- SUSY scale is high >>TeV |

SUSY scale WAS lower
It evolves with TIME

It WAS more ‘natural’ in the past




Dynamical SUSY scale from a rolling scalar

with canonical scalar o

Kihler pot. K, = —3log(T + T), &= 2
ReT =T, e\/;a

Superpotential W, = M% (1 _ TP — G/Tq)

N/

small parameters

The “quintessence’ potential (:—C—O The SUSY scale
VQ(G) = T/% (6’116 + 6}“20) m32/2(0) x e~VO0

gravitino mass



The scalar dynamics from a double exp

—

Sen, Sethi (02)

‘ / Early time: steep exp

slow roll §

Rubano, Scudellaro (02’) ...

Late time: flat exp

Ay =4/2/3 x 10710

Fix today’s conditions: o rolls extremely slowly



SUSY scale evolution
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o rolls down

SUSY scale (m5,,) goes up

e.g.: today, the SUSY scale is 100 TeV

In the past (40 efolds ago), it was 10™* GeV

easier to see SUSY ab thab Eime...



What happens to cosmology?
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What happens to cosmology?
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What happens to cosmology?
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Very serious issues:

- The VEV changes with time

- Matter masses can depend on o
- Couplings can depend on o Brax, Martin (hep-th/0605228, hep-th/0612208)

- Backreaction on V(o)

|

Unavoidable fine-tuning today:




Very serious issues:

- The VEV changes with time There’s a solution

- Matter masses can depend on o
Visible sector with modular weights

- Couplings can depend on o

®,|° C L
Kys= ) [P G (H,H,+h.c.)
~ (T+Ty: (T+T)"

- Backreaction on V(o
(0) Special weight choices cancel/

suppress fifth force



What happens to the Higgs?
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SUSY vs EW
hierarchy

was much weaker!

I VEV evolution !

i Higgs potential |

| depends on m13,(0)
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Very little change since BBN
Experimental constraints «



Main points

- This scenario implies very different cosmic history
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- Drawback: fine-tuning today is unsolved

Worth further investiqation



SUSY was more natural in the past

We are born too late to observe it !



Backup slides



Constraints from fifth force

Coupling of o to field strengths from one-loop running;
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