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This Talk:

» Exclusive top pair production in pp collisions at the LHC

+ Double photon and ALP production in pA and AA collisions
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LHC 15 a:
« Discovery Machine
* QCD machine (QACD is always presentr)

Diffraction is a:
 Vital aspect of QCD
« Place fo look for New Physics




o Ditfractive reactions at hadron colliders are defined as
reactions in which a color singlet object (Pomeron or
phofon) is exchanged between colliding particles,
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o Ditfractive reactions at hadron colliders are defined as
reactions in which a color singlet object (Pomeron or
phofon) is exchanged between colliding particles,
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2 Identfified by the presence of an intact leading parficle oy
a large rapidity gap (LRG).



2 Semiexclusive o Exclusive
production production



Exclusive processes

0 Typical pp events: A Exclusive evenTs:
LHCb Event Displ
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Photon - photon Photon - Pomeron Pomeron - Pomeron
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Q First analysis (%):

@ Signal:
« Top pair production in photon - photon, photon -
Pomeron and Pomeron - Pomeron inferactions,
@ Final state: it — jjblyb. (Semilepfonic decays)

2 Backgrounds:

* Irveducible: YP =Wt and yr—- WW

» Reducible:  Inclusive top pair production + pileup

Q

(%) Goncalves, Marfins, Rangel, and Tasevsky, PRD102, 0714014 (2020)



ad Cuts:

TABLE I. Cuts used in this analysis.

Cut

Njet 2 4(Er > 25 GeV, || < 2.5)

Ny > W(Er > 25 GeV, || < 2.5)

AR(e/u,jet) > 0.2

Npjer = 2

0.015 < ¢,, <0.15

Ny (pr > 02 GeV, || <2.5,|Az] <1 mm) <X

° Events:
* Signal: Forward Physics MC (FPMC)
* Background: FPMC, Madqgraphs, Pythias
» Defector effects and pileup mixing: DELPHES



Q Zevo pileup scenario:

TABLE 1II. Cut flow for the exclusive signal processes and inclusive background with zero pileup. The values marked as ~0
correspond to numbers which are sufficiently below 1074,

Process ¥y yP PP Incl. 17 + PU yy > WW yP — Wt
Generated cross section (fb) 0.34 52.0 28.4 390000 75.6 12.0
Ny 2 L(E; > 25 GeV, || < 2.5) 0.09 14.1 7.4 89991 0.06 2.0
Niee 2 4(E7 > 25 GeV, |n| < 2.5) 0.02 3.9 2.0 36412 4.7 0.4
AR(e/u,jet) > 0.2 0.02 3.9 2.0 36412 0.003 0.4
Npjer 2 2 0.02 3.9 2.0 36412 1074 0.4

0.015 < &, < 0.15 0.014 23 0.74 ~0 ~0 0.1




Q Nonzero pileup scenario:

TABLE III. Cut flow for the effective cross sections in femtobarns for the exclusive signal processes and inclusive background
with pileup overlaid with (u) =5, 10, and 50. The effect of the & cut for the inclusive background with pileup is evaluated as a
combinatorial background coming from the rate of fake double-tagged events. Suppression of pileup effects from using TOF

information is based on [38,39].

Process yP({u) = 5/10/50) PP({u) =5/10/50) Incl. 7+ PU((u) = 5/10/50)
Generated cross section (fb) 52.0 28.4 390000

Ny > L(Er > 25 GeV, || < 2.5) 14.1/14.2/13.4 7.4/7.3/6.7 90057/90042/82994
Njy > 4(Ep > 25 GeV, || < 2.5) 42/44/54 2.1/2.2/2.6 38157/38928/42821
AR(e/u, jet) > 0.2 42/4.4/54 2.1/2.2/2.6 38157/38928,/42821
Nipjer > 2 42/4.4/5.4 2.1/2.2/2.6 38157/38928/42821
0.015 < &1, < 0.15 24/2.6/3.2 0.8/0.8/1.0 118.2/423.3/10534
mgz < 1000 GeV, my > 400 GeV 24/2.6/3.1 0.8/0.8/1.0 97.6/349.6/9107
TOF suppression 24/2.6/24 0.8/0.8/0.8 5.3/20.2/843.2
N < 10 0.45/0.44/0.14 0.002/0.02/0.02 0.006/0.35/2.7
Ng <15 1.12/1.12/0.60 0.10/0.10/0.10 0.12/1.39/15.4
N <20 1.73/1.76/1.20 0.11/0.26/0.25 0.29/3.94/52.8
Ny <25 2.11/2.16/1.80 0.30/0.45/0.44 0.81/7.49/123.9




Top pair production in dittractive and
exclusive processes

Q Second analysis (#):

o Focus:
» Separafion ot the individual channels in a high -
luminosify LHC environment,
o Final state: i — jjbly,b (semileptonic decays)

> Improvements:

— Inclusion of H.L scenario with pileup (<mu> = 200);

— Up—to—date delphes detector card tor low and high
luminosity;

— Study of each channel in ditferent ToF resolutions

(¥) Gowcalves, Martins, and Tasevsky, arXiv: 2202,01257
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« Photon - pomeron interactions can be separafed:
« Elastic top pair production can be discovered at the LHC,
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Central
Collisions

Peripheral
Collisions

Ultraperipheral
Collisions

Dominated by
sTrong
intferactions

Dominated by
electromagnetic
interactions



J(hlhg — hl ®RX® hg) = /Oﬂ'("}f’}’ — X?W)Sibs(b) xN(wl,rl)N(wg,rg)d2r1d2r2dw]dwg.

VSNN RA @ max N vl
System (TeV) 0% (fm) (GeV) (GeV)
pP-p 14 7455 0.7 2450 4500
p-Pb 8.8 4690 7.1 130 260

Pb-Pb 5.5 2930 7.1 80 160
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Table 1 Predictions for the diphoton production cross sections in
PbPb collisions at LHC, HE-LHC and FCC. The results in the paren-
thesis are the predictions after the inclusion of soft survival factor Sfjk

Process 3 (TeV) a[Pk Pb — Pb+ yy + Pb]
LbL 55 1.8 x 10* nb

10.6 2.7 x 10* nb

39 5.2 x 10% nb
Durham 55 4.9 x 10° nb (0.280 nb)

10.6 9.8 x 106 nb (0.570 nb)

39 3.8 x 107 nb (0.980 nb)
DDP 55 5.2 % 10° nb (17.7 nb)

10.6 9.7 x 10° nb (22.3 nb)

39 3.0 x 10° nb (30.0 nb)

LbL Durham DDP
PbPb collisions at /5 = 5.5 TeV
Total cross section [nb] 18000.0 0.28 17.7
my = 1GeV, priy, ¥) = 0.2 GeV 13559.0 0.24 17.6
1—(Ad/m) < 0.01 8834.0 0.09 0.2
priyy) < 0.1 GeV 8826.0 0.08 0.0
616.0 0.006 0.0

2.0 = n(y, ¥) = 4.5 and 0 extra tracks
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Production of axionlike particles in PbPb collisions at the LHC, Ly Eﬂ
HE-LHC and FCC: A phenomenological analysis g 6
=
R.0. Coelho?, V.P. Gongalves**, D.E. Martins ®, M.S. Rangel ”
3 Institwto de Fisico € Matemdtica, Universidade Federal de Pelotas (UFPel), Cobea Postal 354, CEP 96010-090, Pelotos, RS, Brazil I
b Instituro de Fisica, Universidade Federal do Rio de Janeiro (UIFR]), Caixa Postal 68528, CEP 21941-972, Rio de janeiro, R, Brazil SELL . . . i ,
1070 8 10 12 14 16 18 20
my[GeV]
LbL Durham DDP mg = 3 GeV mg = 5 GeV mg = 15 GeV g = 40 GeV
PbPb at /5, =55TeV
Total Cross section [nb] 18000.0 1670 177 13000.0 363.0 110 130
my = 1GeV, priy, ¥) = 0.2 GeV 135590 142.0 17.6 12873.0 360.0 1.0 13.0
1= (Ag/m) <0.01 88340 510 0.2 11033.0 3350 11.0 130
priyy) =01 GeV 8826.0 47.0 0.0 11019.0 3347 10.8 13.0
20<n(y.¥) <45 616.0 37 0.0 974.0 234 02 0.02
Zamipy)=4 B3.7 32 0.0 974.0 - - -
Samipy) =7 32.0 10 0.0 - 234 - -
13 =miyy)=17 0.0 0.0 0.0 - - 0.2 -
FBa=myy) =42 0.0 0.0 0.0 - - - 0.02
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¥ The LHC is the world's most powertul collider not only for profons but
also tor photon - photon and photon - hadron collisions;

¥ The study of exclusive processes in photon and pomeron induced
inferactions at LHC can be useful to probe 1he fop pair production as well
fo search for signals of BSM physics in This final stafe;

¥ Good prospects for searching New Physics in Ultraperipheral collisions,
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Thank you ftor your attention



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

