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Physics motivation P1 ‘ > P £ = Ap, — While the CMS central detector measures Mx and
| _ yx, the near-beam detectors of PPS measure the
— PPS dedicated to measure Central Exclusive ;7’ P P fractional momentum loss € of the protons, from

Production (CEP) via QCD/QED interactions to
iInvestigate rare processes In the Standard |
|

= £ b5 which Mx can also be extracted. This provides
152 kinematic matching.

Model and search for evidences of New Physics. X . " . .
| / Yx = 5 In($,/&,) - Clean event tagging with intact protons is achieved

— Such processes result in a central system X plus by imposing tranverse momentum balance and
intact protons scattered in the forward direction v, P Ap, naving an accurate longitudinal vertex position via
at small angles [1]. D2 - > Py &£, = oroton Time of Flight, thus strongly suppressing

p pile-up events, as seen with the Run-2 data [2].

Roman pot stations Performance

— Plan for three stations on each side of CMS for Phase-2, comprising the — Best detector acceptance Is achieved with sensors approaching the beam
region from 196 m to 234 m [3]. horizontally.

— The proposal includes horizontal detectors for tracking and timing plus - The min/max mass acceptances are derived from Phase-2 optics and
vertical detectors at 220 m for alignment and calibration. These three machine parameters. The ﬂgu!’e on .the left shows the minimum accepted
stations would be based on the Roman Pot technology positioned around €] as function of the longitudinal distance (g) from IP5 for distinct beam
Q5 and Q6 magnets (see below). crossing planes, where vertical crossing is the preferred option.

— Additional stations at ~420 m to extend the lower mass acceptance, although | | — Mx and yx acceptances are extracted for single- and double-arm proton
requiring other technologies due to the cryogenic area and challenges of tagging (center). Although single-arm provides larger mass acceptances,
tagging protons in between beam pipes. clean events demand double-arm detection, which extends the lower Mx

region down to ~100 GeV for three stations or ~40 GeV with all stations.
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PhYSiCS perspectives (High-mass BSM searches, yyVV and aQGC, Exclusive 11, Diffractive CEP, Higgs physics, Exclusive £, Photoproduction, and much more!)

- BSM scenarios may be explored - Proton tagging may enhance the - Standard Model shows that yy "
with yy processes at TeV scale. investigation of anomalous quartic processes dominate at high masses.
. PPS may be SeﬂSitiVe -to BSM gauge coupllngs (aQGC) N 'YYVV ngce!ntr?l(?x?lulsiveproductio!n(pp—>!p€r)XXl@p)l | |14|T!e\|/5
mediators with strong coupling to ~ P'O“eSses: E | Soonawemn)
10%_ ........................................................................................... - P2

photons, like axion-like particles (ALP). — The longer tail in mass distribution is
dominated by aQGC events, where
PPS provides good sensitivity at

N | |— QCDinduced yy | =
BT g QED mducedyy T

N T S — CEP Higgs production is possible
SRR given the enhanced sensitivity

— ALP exclusion |imits can be
extended to TeV masses with PPS

Integrated cross-section [fb]

, large € O e S L RN S S = ,
already with 300 fb-1. ge & provided by proton tagged events
— Direct/indirect searches for SUSY, . CMS phase-2 Simulation S fo”, 14 TeV © RRE with stations at 420 m.
+ | | S| § ; i p Wp W eMVV) ; -3 ;— N R i i i ..:.....'é'"'gé,_. | ?'.E:' : i
Z+X, and dark matter with invisible a B Bl Standard Model ] P50 6070 10° 2107 3x107 0 <~ CMS Phase-2 Simulation . 14Tev
decaysl can prOﬂt from the YY g ¢t . B /A2 = 11100 GeVE - mass cut on the central system [GeV] %10_1 - 420  pp — pHp (H — b b-bar) -
production mode for final states up  § = = B &/A°=110TGeVT 3 — | ower Emin acceptance provides an - B, :
§ - +__+_’__.__,__._ . . - T B i
to~2 TeV. s P — ; increased rate of double-tagged : Fe. —
o 8 10p — — - events by ©(104): 47 yyuy events per  10°¢ e E
i — - : fb-1 and 72 yyWW events per 100 fb- : :
LEP LHC 2 - a—— - : i - i
'\(\\‘Q § ~ - - yy o 420 IIIIIIIIIII:||||||||||||||||u| _
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— In comparison to the Run-1 results,
PPS could provide enough events to
enhance such limits by ©(100) [3].

w2016 minimum strips limit
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— The mass acceptance would provide
~600 events per ab! for a Higgs

2016 strips 90% efficient point
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Events with both protons in acceptance

<o — Other rare processes like yyyy and :2 boson of 125.4 GeV.
10_3 L | yyyz COUld be inveStigated With 10_4§ (. 1 11 1 | 11 I | 1 1 1 1 I | 1 1 1 1 I | 1 1 1 1 I | — Given higq E resolution’ the HiggS
10! 10° 10° 104 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 .
m, [GeV] proton tagged events. min £ cut mass resolution goes down to ~3 GeV.
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