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At the beginning ]
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After a while )

BER , FARNERRAE reens

b\ /A =5 R MK ST IR

ELfeHEE  mEMAR], EFERALE  HH XD !

{ﬁ"?},f’}mﬁ,jm 4140F 10zara6E REEE

s ; 7o nips as THA
e mA#z penr | [

Anyway, we can learn a lot about model buildings
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Half an Year Later )
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Now Alive Again ]
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Grab Something before Standing Up |
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ATLAS Keeps Measuring the Diphoton Signal J

Search for new phenomena in high-mass diphoton
final states using 37 fb~! of proton—proton collisions
collected at Vs = 13 TeV with the ATLAS detector
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CMS Keeps Measuring the Diphoton Signal

Search for physics beyond the standard model in high-mass
diphoton events from proton-proton collisions at

Events / 20 GeV

(data-fit)/og,,

Vs = 13TeV

35.9 b (13 TeV)
. :

cms ;
EBEB

Data
—— Fit model
+ 1 std dev

.

1000 1500 2000

2500
my, (GeV)

Shao-Feng Ge (IPMU & Berkeley); CLHCP 2018 @ Wuhan

Events / 20 GeV

1809.00327v2

35.9 fo (13 TeV)
: :

cms |
EBEE

Data
—— Fit model
+ 1 std dev

10

2500
m,, (GeV)

1000 1500 2000

Gluonic Quartic Gauge Couplings @ Hadron Colliders

)




Di

photon Signal @ ATLAS
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Gain Something from EFT? )

Most promising channel

@ Clean signal
o Largest cross section
@ No interference
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Gluonic Quartic Gauge Couplings (gQGC) ]

Born-Infeld Extensions
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Already many discussions on EW QGC, but not gluonic ones.
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Testing Dimension-8 gQGC @ Colliders
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Background
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@ Dim-6 dipoles: | Qv*W,,,D"Q + h.c. | & | @v" B, D"Q + h.c.
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Unitarity Saturation

e If /s > M;, EFT is no longer valid!
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Sensitivity @ LHC

@ Current ATLAS data can produce stringent bound: | My = 1 TeV
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Roughly one order of magnitude improvement from the previous
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Born-Infeld QED @ Heavy lon Collisions
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Significant Improvements

O Future

Colliders
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Summary |

@ QGC is well studied, but not the gluonic counterpart

@ The gluonic QGC is a natural extension of QED Born-Infeld theory,
supported by String Theory

® The gg — 7 can probe the NP related to both QCD & EW

¢ Clean signal
s SM background

@ highly suppressed @ higher energy
@ different angular distribution
@ no interference with signal

o Dimension-6 dipole operators do not appear

@ The ATLAS data can significantly improve the sensitivity:
o ATLAS Pb -+ Pb — yy: M > 100 GeV
o ATLAS (37fb™") gg — 77: Mg = 1 TeV
@ Another a factor of 2> 5 improvement @ Future Hadron
Colliders
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Thank You!
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