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Narrow (Sub-GeV) width? ***
Broader (— 50 GeV) width?
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e Off-Topic
No holography
No conformality

No Lattice (yet)
No citations (yet)

e Disappearing-Ambulance chasing?

“No real sign of a di-photon excess at 750 GeV in the
2016 data, but it is still early.” “The data is pouring in
at a wonderful rate.”

K. Baker, Yale-ATLAS
e Very Minimal “"EFT”
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@® Unitary Gauge: ® = (f+ h)1, , d, = (f, + H)1,

@® Onitted Dimension-Four Term:

Tr Ot Tr o, 0T = 2 Tr ©P,, O, OF

With or
® New, Global U(1), Symmetry: without

(DY), Vy(x) )= € BT (Dy(x), Vy(x) ) e T
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g = gsw=0.69

f=v,, = 246 GeV
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Mz = Y (gH+g2)P - (g HIgy )P + -

Myo? = Ya (9y*+9"9)f* + Ya(g"/g2)f + -~
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Usual +[9g'/gy(9? +g)" JV3, + -+

Usual -[g%/gy(g® +g%)" JV3, + -+

V3, - [g7 gy ] B, + -
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m, = 125 GeV

m, = /50 GeV

f, < f
A, /412> 0.11

H > V0 Z0 9,242 > 0.4
M, > 660 GeV

A /412 = 0.003
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Y = g'g?f?/g,*\? = g"°M,,?/9,*M,,2 < 0.0006 (10)

a2 = (hZ2Z) 1 (hZ22Z) ),

an,,>=1-2qg4?/g,*? >0.6 (10)
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[(H—ZZ) yee = (98My*m3) [ (32110%*M/* f,?)
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F(H—vyy) = (v /fy)? [Gr02m, 3/128V2 173 ]

X |Ap(My2l4M, 2)|2

=~ 3 MeV (v, /f,)?

[ot=1.7 (H-yy) ., BR
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o(pp—H—yy) = (BR,, /Mys) C%W '(H—vy)

Photon-parton
luminosity = 54 + ? NNPDF

~ 0.5 b (vy/f,)2BR,,

CMS =48+21f1b
ATLAS=55+151b
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e |s this model a bonafide EFT ?
1. Relevant degrees of freedom identified?

2. Reliable approximate calculations over
some energy range?

e Maybe. If not, only (O of M) estimates.



[(V® — SM fermions) = (5/121) (g'4/g,?) My,

[(V® — SM bosons) = (1/9611) (g'4/g\*) My,




o(pp — VO — X) = (3/Myo yo"'s)
x [ Cy T(V® —i))] T(V° —ij)
J

Myolt= 10 MeV

o (pp — VO — I"gry =21000 fb (g'4/g,?) > 7 fb

o (pp — VO — Il 5.y = 53000 fb (g'“/g,?) > 20 fb
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10 TeV < A, < 1000 TeV



SU(2)* — SU(2), * U(1)y * SU(2),

+ accidental global U(1),, symmetry
Including all dimension-four operators

broken by higher-dimension operators




1&1
Anhme
+
4096x2

+ (g4 + 22 +3g5) (Trdy &, )7

[ (367 + 9%) Tro'® + (g2 + 393) Tra, v | +

+ Ay? terms + Ay term

+ [{39* + 2% + %) (Trd' @) + 2" (Trd" &) Trdyv &)

+ A2, A2, vy terms

N\? terms: “Acceptable” fine tuning if A < few TeV

In Aterms: Mixing term ~ g'4 —small h-H mixing
U(1), preservation




Summary

1. Simple model accommodating the 750 excess
2. Photon fusion production

3. Three heavy vectors M <1 TeV

4. Precision constraints OK

5. Testable via V© production

6. AnEFT? Yesfor f, —f=v,.
Ay Qy2 < 4172



Outlook

If the H signals are confirmed
and hints of the V ° emerge:

1. Explore the phenomenology of the V *

2. Develop the (nearby) UV completion

"Right now it's only a notion, but I think |
can get the money to make it into a
concept, and later turn it into an idea.”

“Annie Hall” 1976 ,
Woody Allen



