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Motivations
In the SM the quartic couplings are fixed by gauge invariance.
New physics can be systematically described by SMEFT.
(O of D-6) ~ (O of SM) x (O of D-8)

Systematic separation of quadratic D-6 effects and linear D-8 effects
is quite challenging.

The simplest processes are that do not receive D-6 contributions (at
tree level). For instance: yy — vy

Here we studying gg — vv, 8¢ — z(£¢, vv, ¢3) v.



ATLAS & CMS Searches: Heavy Resonance
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Dimension-8 gQGC Operators



Dimension-8 gQGC Operators

SU(3) and SU(2) gauge fields

Lero = gTO Z GO G x Y W g WeB
T,1 o N
s = LS G, 6 T W
LgT,Z — gT2 Z G Ga,llﬁ X Z Wi/f) Wi,ocv ’
i

Lers = g”ZG WGy x Y WinByyive



Dimension-8 gQGC Operators

SU(3) and SU(2) gauge fields SU(3) and U(1) gauge fields
Leri = gT‘ ZG GoHB % ZW" Wiy Lers = ng’s ZG‘&VG‘WB x BupB™,
LgT,Z _ gTz ZGa GamB ZWI Wi v Lors = gT6 ZGa GvmB « B BBocv,

I 7,7
Lery = g” Z G ‘év X Z WitB e Ler7 = g Z Gy v X BMBBYx



Dimension-8 gQGC Operators

SU(3) and SU(2) gauge fields SU(3) and U(1) gauge fields
Lero = gTO Z Gl G Z WepWeP, Lo = g” Z G4, GMY x BogB*P,
Lorg = ng ZG Gmb Zwt‘ Wiy Lgrs = ngs ZG‘&VG“f“B x BB~
LgT,Z _ gTZ Z Ga Ga,uﬁ % Z W' Wl o LgT,6 _ gT6 Z Ga Ga,u[i « B BBOW )
Lers = gT3 Z G ‘év X Z WikB Ve Ler = gT7 Z G L X pHBgve
ZWiWi - wW3W34+... :siAA—l—ZCWSWZA—}—CaZZ-i—H' ,

BB = C%V.AA—ZCWSWZA—FSiZZ—f—“-,



Unitarity Problem
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Unitarity Problem
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Kinematical Distribution

734 52.c08(29) + 3 cos(49) + 40x, sin® D

Jo (1 —xg) 5 + 24x7 sin 9 cos(29) + 24x% sin4(19)}
gg—2Zy _ XZ\1 —XAZ

dcosd REm2

— |63 + 28 cos(29) + cos(49)

+ 8xz5in” 9 (3 + cos(29)) + 8x% sin* 19]

—[105 + 20 cos(29) + 3 cos(49)

+ 817 5in? (5 + 3 cos(29)) + 24:3 sin* 9]

where xz; = m2/3 and 9 is the polar scattering angle.

i=0,4
i=1,5
i=2,6
i=3,7,



Kinematical Distribution
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Kinematical Distribution
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Experimental Constraints @13TeV
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Experimental Constraints @13TeV

e ] ] L B L e ] B U s B
E pp— Z(g7)y G5 = 13TeV .- E pp — Z(q@)y Qy/s = 13TeV
0.16 c E E
E my =1TeV 3 myx = 4TeV 3
0.14F ATLAS E ATLAS E
; ----- Generator Level E ..... Generator Level E
= 0125 3 = E
S E — — Detector Level 3 ) — — Detector Level 3
o E i Qo E
Z0.10F ER
a i a0 E
o 0.08 & 3 S E
<4 E 3 Joie E
| E 3 | 3
© 0.06 F ER E
E 3 0.12 E
0.04 3 3 0.08 ’
0.02 E 0.04 3
.00 bl SRR i i T e esed 0.00 BT TEER e ereeret ooy e oo (s E

0. 20. 40. 60. 80. 100.  120.  140. 0. 20. 40. 60. 80. 100.  120.  140.

my[GeV] my[GeV]



Experimental Constraints @13TeV
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Experimental Constraints @13TeV
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Experimental Constraints @13TeV
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Experimental Constraints @Born-Infield Model
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@Future Colliders
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Spin Correlations



Spin Correlation @Azimuthal Correlation
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Spin Correlation @Polar-Azimuthal Correlation
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Spin Correlation @Polar-Azimuthal Correlation
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