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OU3HKA DJIEMEHTAPHBIX YACTHLL 1 ATOMHOI'O PA. TEOPU4
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The forward rapidity gap spectra from proton-lead collisions for the topologies with lead and
proton dissociation are presented. The analysis was performed at a nucleon—nucleon center-of-mass
energy of 8.16 TeV with the CMS detector at the LHC. The previous measurements were done by
the HELIOS collaboration at /syn = 29.1 GeV, i.e., almost 300 times lower. For the topology
with the lead dissociation, the EPOS-LHC and QGSJET II generator predictions are a factor of
two and four, respectively, below the CMS data, but the models give a reasonable description of
the shape of the spectrum. The shape of HIJING generator differs by both, energy and shape,
from the CMS data. For the proton dissociation topology, the electromagnetic contribution exceeds
strong interaction diffraction. This measurement changes the relation between the sources of the
diffraction processes with nuclei: strong interaction via pomeron and electromagnetic one with
photon exchange. Rapidity gap observable in pA measured by CMS shows for the first time
that electromagnetic contribution on lead nucleus at the LHC energy exceeds strong interaction
diffraction. The obtained data may be of significant help in understanding the high energy limit of
QCD and modeling cosmic ray air showers.

[IpencraBieHbl pacrpenesieHHsl CeueHHH MO BeJMYKMHe OBICTPOTHOTO 3a30pa B CTOJKHOBEHHSX
MPOTOHOB C MOHAMH CBMHIA TIPH SHEPrUH COyHapeHHs HYKJIOHOB  /snn = 8,16 TaB, usmepennsle
netektopoM CMS Bnepsole npu sHeprun LHC, kak nsis Tomosioruu coynapeHunst CBUHLA C TIOMEPOHOM
WM (DOTOHOM, UCHYILEHHBIM IPOTOHOM, TaK Y JJIsI TOMOJIOTHH CTOJKHOBEHHS POTOHOB C MOMEpPOHA-
MU UM QOTOHAMH, UCMYILIEHHBIMH HOHOM CBHHLA. [Ipenbiaylure WaMepeHHs MOLOGHOTO pona OblIH
nposesieHbl Koanabopanueit HELIOS npu sneprun (/syn = 29,1 I'3B, t.e. npu sHepruu 6onee yem
B 300 pa3 Hike. [/ TOMOJIOTHU COyHApeHHs CBHUHLA C TIOMEPOHOM HJH (DOTOHOM, HCMYIIEHHHIM
npotoHoM, npenackasanus renepatopoB EPOS-LHC u QGSJET II B nBa u ueTblpe paza cOOTBeT-
cTBeHHO HHXe naHHbIX CMS, HO Monenu falT pasyMHOe onucaHue GpopMbl crekTpa. [Ipeackasanus
reHepatopoM HIJING otinuaoTest 0T mosiyu4eHHBIX NAHHBIX KaK MO HEPrHH, Tak U Mo (opme crek-
Tpa. JlJisi TOMOJIOTMH CTONKHOBEHHS TPOTOHOB C MOMEPOHAMH M/ (DOTOHAMH, HCIYIIEHHBIMH HOHOM
CBMHLA, NPEICKa3aHUsl BCeX TPeX HCHOJb30BAHHBIX [EHEPATOPOB OTIMYAIOTCS KaK MUHHUMYM B MAThb
pa3 OT HaHHBIX, YTO MOXET ObITb OOBSCHEHO 3HAUMTENbHBIM BKJAJOM (OTOH-IPOTOHHBIX COyaape-
HHH, He ONMHCbIBAEMBIX HCIOJb30BaHHBIMU reHepaTopaMu. TakuM ob6pasom, naHHsle CMS BrepBbie
TMOKa3bIBAIOT, UTO AJS AU(PPAKLUHOHHBIX COObITHH Ha cBUHLE npu sHepruu LHC ajekrpomarHuTHbIE
B3aMMOJIEHCTBUS MOTYT IOMHHHPOBATh Hal CHUJbHBIMH. [loslydeHHbIE pe3y/ibTaThl MOTYT BHECTH sic-
HocTh B moHMMaHHe KXJI W momMoub MpU MOLEJIHPOBAaHMH JIMBHEH OT MPOXOXKAEHUS KOCMHUYECKHX
Jydel yepes atMmocpepy.
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