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®YHKHIOHAJIbHI XAPAKTEPUCTUKH CUCTEMH RMS-R3
¥V TPETIH CEPIi ®13UYHNX BUMIPIOBAHb B EKCIEPUMEHTI LHCb

MonepnizoBanuii gerexrop LHCb 3abe3mnedye 30ip qaHux y TpeTii cepii (pi3MIHNX BUMIpPIOBaHb IIPU MUTTEBIH CBIT-
HOCTI IPOTOH-NPOTOHHHX 3iTKHEHb 10 2-10% cm?c™ mpu eneprisx no 14 TeB. EQeKkTHBHE NPOBEIEHHS €KCIIEPUMEHTY
3a0e3MeuyroTh Pl MIBHIKOJIIOYMX MOHITOPUHIOBUX CHCTeM, y ToMy uucii cucrema RMS-R3, sika 3pilicHioe
MOHITOPUHT oOmacti B3aemomii Ta Qony ekcrmepumenty LHCb (IP-8, IIEPH). BaxmuBoro (GYHKIIIOHATBHOO
XapaKTEPUCTUKOIO IIi€] CHCTEMH € CIIOCTEPEKEHHsI CTaOLIBHOCTI CBITHOCTI B IIMPOKOMY JTHHAMIUYHOMY Jiana3oHi, ssKHi
y BepXHiil Horo Mexi 3a0e3nedye JiHIIHUI BIATYK NP AECSITUKPATHOMY IEPEBHUIEHHI HOMIHAJIBHOI CBITHOCTI. Y Il
po0oTi iMrocTpyeThess HOBa (hyHKLiOHANBHA XapakrepucTika RMS-R3, ska momsrae B i 31aTHOCTI MpOXyKyBaTh
BHCOKOTOYHI J[aHi TIpo JIoKaji3amito (pi3UYHUX MMOJIii 3ITKHEHb si/Iep B 00J1acTi B3a€EMO/Ii1 eKCIIepUMEHTY. 30KpeMa, JlaHi,
BuMipsHi B 2022 - 2023 pp., Aal0Th 3MOTY CIIOCTEpIiraTH BILIHB Bapiallil mapamMeTpa cepeIHboi KiITBKOCTI SApO-SaepHUX
B3a€MOJIN Ha OIMH MEPETHH 3IYCTKIB Iy4KiB, 3MiHy cTaHy BepmrHHOTO aerekropa VELO Ta imkeKuii ra30Boi MilleHi
SMOG?2 s pi3HUX Tas3iB.

Kniouosi crosa: excnepument LHCb, cuctemMa MOHITOPHHTY CBITHOCTI Ta (pOHY, MOHITOpPHHT 001aCTi B3aEMOI1
METOJIOM aCHUMETPiil BIATYKY CHCTEMH.
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FUNCTIONALITY FEATURES OF THE RMS-R3 SYSTEM
IN THE THIRD PHYSICS RUN OF THE LHCb EXPERIMENT

The upgraded LHCb detector allows the collection of data in the third physics run at instantaneous luminosity up to
2:10% cm~%s7 in proton-proton collisions at energy up to 14 TeV. A set of high-speed monitoring systems, including
the RMS-R3 system, which monitors the nuclear interactions in the interaction region of the IP-8 (LHCb) experiment
and the background, ensures the effective conduct of the experiment. An important functional characteristic of this
system is the observation of luminosity stability over a wide dynamic range, which in its upper limit provides a linear
response at ten times the nominal luminosity. This paper illustrates a new functionality feature of the RMS-R3, which is
its ability to produce highly accurate data on the localization of the physical events of nuclear collisions in the
interaction region of the experiment. The data measured in 2022 - 2023 allow us to observe the parameter variation
impact of the nucleus-nucleus average number interactions in a single bunch crossing of the beams, the change of the
state of the VELO detector and the injection of gaseous target SMOG?2 by different gases.

Keywords: LHCb experiment, luminosity and background monitoring system, monitoring of interaction region by
asymmetry method of system response.
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