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Search	For	Quartic	Anomalous	Couplings

Intact	Outgoing	Protons

Diphoton	Production

Photon	Fusion

Proton	Interaction
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Why	is	this	significant?

• BSM	Physics

• Couplings	predicted	by	theories	(ζi ~	10-14	– 10-13	GeV-4)	1

• Couplings	can	be	probed	independent	of	models

•Example:	Polarizable	Dark	Particles

31.	arXiv:1311.6815



QED	vs	QCD	Contributions
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QED

QCD

arXiv:1606.07675v1



FPMC	Signal	With	Background

2.	CERN-LHCC-2014-020,	TOTEM-TDR-002	SEPTEMBER	2014 5

• Analysis	at	hadron	level	including:
• Detector	efficiencies
• Resolution	effects
• Pile	up

• Requesting:
• 2 protons	in	forward	detectors	
• pT1,(2)>200,	(100)	GeV	
• At	least	1 converted	proton	in	the	
central	detector	

• Roman	Pot	Proton	Acceptance2
• 𝜉 > ~0.015 arXiv:1606.07675v1



Mass	and	Rapidity
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• Mass	and	Rapidity		matching

• Background	is	flat	lined

• Cuts
• 2	high	pT	photons	(pT1>200	GeV,	pT2>100	GeV)
• mγγ >	600	GeV

arXiv:1606.07675v1
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Dealing	With	Pile	Up	(PU)	Events

No	background	→	5	events	=	5σ



Example	Application:	Polarizable	Dark	Particles

• Paper	published	Sep.	6	2016

• Polarizable	dark	particles	automatically	
induce	loops	with	four	external	photon	
legs3

• Propose	to	use	this	anomalous	coupling	
to	search	for	dark	matter	candidates	

2.	FICHET,	S.	SHINING	LIGHT	ON	POLARIZABLE	DARK	PARTICLES.	ARXIV:1609.01762	[HEP-PH]	(2016).

83.	arXiv:1609.01762v1



Energy	Plots

•Sensitivity	of	the	exclusive	diphoton	
channel	to	a	spin-0	dark	particle	
with	dimension-8	polarizability	

•The	dashed	lines	correspond	to	the	
5σ	sensitivity	in	presence	of	5	
events	of	the	dark	particle

•Possibility	of	a	dark	particle	being	
detected	at	a	5σ	significance3
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3.	Fichet,	S.	Shining	Light	on	Polarizable	Dark	Particles.	arXiv:1609.01762	[hep-ph]	(2016).



CT-PPS

•Intact	protons

•Fast	timing	detector	- Proton	time	of	flight
• Check	if	compatible	with	vertex	to	avoid	PU

•Currently	running	analysis
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Summary

• Cross	section	is	well	known

• High	diphoton	mass	→	Photon	induced	processes

•Background	free	experiment

•Many	applications

• Future:	Studies	with	heavy	ions	for	SM	production
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Backup	Slides
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Extra	Dimensions
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Operators


