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Camversetvt a skriking fact...

Even when builk with simple,
weakly «coupteci QFT tools,
not all these EFTs exist!

“ EFT with a UV completion
CET Boe&s&r;p: Bound own o\mptifzudes growth-rate
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UV - IR
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UV - IR
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The relations are nown Permrba&va, but the ansatz we use
to Compuﬁe arcs requires weak COMPLEMQ i IR

Uy = IR imptica&oms ab wealkest coupling



Uy - IR impl&ca&&omsz svmmeﬁrms
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Amplitude growth faster than ~ s° is forbidden

Theories with galilean-like symmetries...
..dont have UV completions!



U\f - IR implications: sjmm&mes

Cmore irrelevant Cmuptivxgs < 0(1) x wore relevank aoupiit«gs}
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Only experiments with << 0(1) precision detect New Physics



UV - IR implications: spectra
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UV - IR implications: spectra
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Uy = IR umylncagnomy
-

vvvvvvvvvvvvvvvv

heung, Remmer'16

005 010 015 020 025 030
Bellazzini,Isabella,Ricossa,FR'23

2 2
AC [mgs + S t}
3 Fierz,Pauli'1930s

Arkani-Hamed,Georgi,Schwartz'02
deRham,Gabadatze,Tolley 10

»Massive gravity only consistent over range M < 30m,



Uy - IR impt&ca&oms:
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UV - IR implications: spectra
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UV - IR implications: spectra

Auaij&;c spectrum bow\ds
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UV - IR implications: spectra
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Higher-spin spectra prefer to organise in linear trojectories



Uy = IR implications at coupling g—o
Theories with Galilean-like symme&ri&s: no UV z:om?i.e&im\

Only experiments with << 0(1) precision detect New Physics

Massive gravi&j omtv consistent over range M < 30m,

Massive SFLM*S/ 2 ohi.j “fOT M < 10mg /o

Massive sgziv\wj‘rwz never isolaked

Higher-spin spectra organise in Linear trojectories

These resulks

based on tree-level /zero coupling &FT
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Gr&v&&v?

Bounds on scalar couplings with Bounds on spectra with qraviby in D=10
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UV = IR with finite coupling effects



UV = IR Relations and IR effects

Massless particles (Goldstones,Gravitons, Photons,...): enhanced IR
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Possible that bounds are 0(1) modified for g.,a,Gn #0 ?
UV/IR
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Or are there modified dispersion relations for which NLO
effects are truly small?



Negaﬁvi%j

Not all tree-level bounds are affected in the same way...

o — 707"
A5 = 00+ G2(s + 12 +uP) = gastu 4 ga (s + 2 +u?)? 4+ -

0< Ay = g9
0< Ay = g4
0< As =Y

Each coupling individually bounded, independently of obthers!



Negaﬁvi%j

Not all tree-level bounds are affected in the same way...
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Ay o = + 92(s? + 12+ u?)— gastu+ gi (2 + 2 +u2)? 4 ...

m — %32(52 _ ;—’Ii) log(—s) + (s < t,u) -+ .-

In ampti&uda: Like running ga(s). In ciaspersi,on relation: more...
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Negativity for irrelevant interactions
( are indistinguishable)



long-range Interactions

Esclusive Amgu&ud@.s: Uni&arv and Anatfj&c buk...
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Inclusive Cross—sections: IR finite, but no analyticity
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SErLFaF'@.ci Ampt&ud&sz IR Finike
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Ag  are formal ampti&ud&s of finite size & ! experiments

Regulator € disappears, physical E remains:
it specify initial/final stotes!



Sﬁmppeci Ampt&mﬁes* Amal.:j&w
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SEripp&d Ampt&%udﬁtsz Unitary and Positive
E{{QCEE«VQL& 2 QE‘D @OMF’LLMSS: [> T mjpiaai scale c:«uf tnteraction
a — () ag = alogM/E = fixed v
E—0

Captures finite perturbative effects) Captures leading IR effects

G—=0, £E=0, Ge=GM?*logM/E = fixed

subleading in @ and &
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Bounds for charqged/neukbral plons

+ 0 + 0
Tree level: X
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Bounds for Chargﬁd/meu%rat
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Bounds for charged Meutral plons
7T+7TO — 7T+7TO

‘Pasi&ivi&v bounds survive to a@ # 0 also n D=4...
QED correckions are per&urbaﬁive.
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Bounds wikh Gr&vi&v: 7070 —y 700

. : \ . Gy — 0
Tree Amplitude: ngz 38 GLN = finite  Stripped Amplitude: gN_fo,
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Bounds with Graviby: 7% — 707

- . , . Gy — 0
Tree Amplitude: Ggﬁ 0 GLN = finite  Stripped Amplitude: £50.

Ge = GM?log M/E = fixed
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Summowv/ Cubloole

| g Bootstrap <> UV comyi.e.&o\bi.e EFTs
» EFT Sjmmehies and spea&ra\ conskrained

P Even with D=4 long-Range interactions bounds smoothly connected
to tree level ones: leading IR captured by stripped amplitude

» ‘thsiaat experimem& size enkers; bounds on very irrelevant mpero&c}rs
washed away

P Zero coupling: (analytic) understanding of infinite spectra amplitudes?

P Finike c:aupw»\gz progress be:,ovxci scaling limik o, G, &€ —0 7



