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e Is There an Underlying Reason?
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Froggatt-Nielsen (Q

* No Yukawas - U(3)° Symmetry

* All Yukawas = obviously not

\/v U(3 breaklng from Gr SSB

* (Some) Yukawas forbidden @ tree-level

* FN Chains generate low-scale Yukawas

\ Vo
EFT > Spurion: = —
A




Froggatt-Nielsen (Q

FN Chains generate low-scale Yukawas
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* Goal: Choose ?’L,{j

g

> Well-behaved PT

l

upper bounds on ™! (and 6;;)

“Good” n;; choices —— O(1) Correct masses & mixings
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e Standard Formulation: LGF = U(I)J

i
Choose 1
\/ vi— ...
But:
large enough n and ¢ — 1 >  (O(1) becomes trivial

/

Preferably low powers of &
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* Discrete Versions: L Gp=2nN J

We only care about the textures...

N

not much changes

[Why not? ]
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* Discrete Versions: L Gp=2nN J

Smallest Hierarchy > defines € (usua”y g~ A )

Largest Hierarchy ~ defines Zn (usua"y Yu ~ € )
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* Discrete Versions: L Gp=2nN J

Smallest Hierarchy > defines € (usua”y g~ A )
A\ nottoosmall & X\~ 0% + 6, . e~ N
Largest Hierarchy ~ defines Zn (usua"y Yy ~ )
Y, ~ 84 . SM: ZS
MSSM Z5
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* One example
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Upsides

* large tg

 SU(5) embeddable

* no PMNS selection rules

e Zn not too large
Downsides (common to FNSs)

* Not “predictive”

* No information on scales
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* One example

Upsides
et 3 22 * large tg
4 3
Yy ~ 54 53 S * SU(5) embeddable
g* € 1

e no PMNS selection rules
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Downsides (common to FNS)

* Not “predictive”

[- No information on scales]
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e No Info on scales

* Extra pheno w/ FN sector (FCNCs)

B \/ Axial mode is massive
Gr=2nN

l decoupling vy, A 77

Invisible

Can we get any information
on upper bounds?
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Gr =2n

Gravitational
Waves!
(maybe)

Can we get any information
on upper bounds?
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Scalar Sector: Gravitations




Scalar Sector: Planck-B
(5 = ZN {Explicit-BreakingJ

Assumption
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SUSY: Superpotential ¢

Gr=2Zn SUSY: Specifications




SUSY: Superpotential
Grp=2nN

e Scalar Potential

V=|Fs|” + B/,

* Minima




SUSY: Superpotential
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SUSY: Planck-Break
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SUSY: Planck-E
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SUSY: Planck-Brea
GF — ZN LN~ 2 X OJ

Mp

.

e Superpotential

XN ; s 2,
W =S5 (AN_2+)\6 M_P — M ) = Sf(x)
e Scalar Potential and Minima
V =|Fs|> + |F|* >0 Fy=0
e But still:

V({{S),(x)=0



SUSY: SUSY and Planck

GF — ZN {SUSY—breaking}

* Including Soft-terms
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* Driving field at Minimum
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SUSY: Domain We

Gr=2Zn SUSY: DW estimates

 Symmetric Part (axial mode)
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SUSY: Domain We

Gr=2Zn SUSY: DW estimates

 Symmetric Part (axial mode)
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* Explicit Breaking
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SUSY: Gravitational

Gr=2Zn SUSY: GW estimates

* Peak Frequency

* Amplitude




jional

Jd
Qv
—
>
©
O

SUSY

- - 4
- e = mw -

e ...._I..r S

Fir A"

T 100 GeW

Logy, f (H2)




Conclusions
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[ Not Observable J (maybe)




Thank You
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Scalar Sector: Orange-Sc

Gr=2Zn Large N non-SUSY
and the
Orange-Squeezer Shape
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Scalar Sector: Ora

U(1) @ order-4




Scalar Sector: Ora

An ~ 10




Scalar Sector: Ora




Scalar Sector: Orange-Sc¢

Gr=2Zn Large N non-SUSY
and the
Orange-Squeezer Shape
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Scalar Sector: Orange




Scalar Sector: Orange-Sc¢

GF =AN non-SUSY
Consistency Condition
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non-SUSY: Domain

G P = YA N non-SUSY: DW estimates

 Symmetric Part (axial mode)
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non-SUSY: Domain

0
Logﬂ) f (HZ)

16



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47

