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Bounds for charged Meutral plons
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‘Pasi&ivi&v bounds survive to @ # 0 also in d=4-...
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Not all tree-level bounds are affected in the same way...
mr? — 7970

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

0< Ay = g0
0< Ay = g4

0< As =Y



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!
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Not all tree-level bounds are affected in the same way...
mr? — 7970

Ay o = + 92(s?2 + 2 +u?)— gastu+ gi (82 + 2 +u?)? +--

m — %82(82 — t—u) log(—s) + (s < t,u) -+ .-
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Not all tree-level bounds are affected in the same way...

7TO7TO — 7TO7TO

Ay o = + 92(s? + 12+ u?)— gastu+ gi (2 + 2 +u2)? 4 ...

m — %52(52 _ %) log(—s) + (s < t,u) -+ .-

In ampti&ude: Like running ga(s). In ciaspersiom relation: more...

0< Ay= go 52432
0 < Ay = gy(s)
0 < Ag = os - g6
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N@gaﬁvi&j

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

7TO7TO — 7TO7TO

Ay o = + 92(s? + 12+ u?)— gastu+ gi (2 + 2 +u2)? 4 ...

m — %52(52 _ ;—?)log(—s)-k (s &> t,u) -+ .-

In ampti&uda: Like running ga(s). In ciaspersi,on relation: more...

0< Ay = go 52432
0< Ay = ga(s)

_ B
OS A6_ 282 '.96

Negativity for irrelevant interactions
( are indistinguishable)

ALl coefficients enter! Must that effects not considered are small
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When A nok anatvﬁic, Partial wave expansion
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Rounds A Gravi&v

Real World d=4: G—0, €50, Ge=GM?*logM/E = fixed

X Bellazzini,Berman,Isabella,FR,Romano,Sciotti’' 25
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Rounds A Gravi&v

Real World d=4: G—0, €50, Ge=GM?*logM/E = fixed
Bellazzini,Berman,Isabella,FR,Romano,Sciotti’' 25

A(S,t) — GN<t_u+ﬁ+8_t>_|_92(32—|—t2—|-u2) + gsstu + - - -
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Unreal World d>4: Gy = k° = finite g, = finite
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“The Pakh is the Goal”

Positivity bounds for which loop effects are finite, have a different
shape even at tree-level!
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“The Pakh is the Goal”

> Positivity bounds for which loop effects are finite, have a different
shape even at tree-level!

50 -

- mCS
[ L] CS, M8g4’0/K2 <0.1

Tree-level bounds, consistent
L Lcm»[a and EFT
F?arf:urbaﬁom theory

Tree-level bounds, consistent
i Loop perturbation theory



Causaiﬁ&v
Constrained EFTs <4— Unitarity

P With appropriate Dispersion Relations, Positivity bounds are modified only
perturbatively by Loop effects — as it should be

P With long-Range interactions, physical experiment size enters resulks

P Bounds own very irrelevant ogera&o—rs washed awaY, Assump&oms needed.,

» IR safe bounds might differ from naive tree-level
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» Combination of arcs can have finite sums and circumvent Minks-Szasz:
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Bellazzini,Elias-Miro,Rattazzi,Riembau,FR'20
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3. IR Divergences i massless theories
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EFTs are Wealdj Coupted # Tree-Level: 0;|—odisp. rel.
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Bellazzini,Riembau,FR ‘21
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Loop effects small!



