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Yuactue OUSAU B npoexte CMS

Ve okono 20 yeT — ¢ Havayia pa3paboTKy KOHIIEH-
nuu kcnepuMerTa — Qm3uka OUSN ydgacTByroT B Tpo-
ekte «KommnakTHbIH MIOOHHBIH coneHoumy (CMS) B co-
CTaBe COTPYAHMYECTBA HAyUHBIX IIEHTPoB Poccun u cTpan-
yaactau OMSAU (RDMS).

B TeueHne mocneaHuX ABYX JIET, HAUMHAS C 3aIlycKa
6onbinoro anponHoro komtaiaepa (LHC) npu sHeprum
7 T»B B xonne mapta 2010 1., B sxciepumente CMS rpym-
na OMSW npunmnmana ydactue B Habope, oOpaboTke U
aHaJM3€ TEPBbIX JIAHHBIX, MOJyYaeMbIX B CTOJIKHOBEHUH
ny4koB npotoHoB Ha LHC.

B xone pabot B skcniepumenTtanbaoM 3aine LHC 0but
TIPOBEJICH 3aIyCK M oOecleueHa TeXHUIeCKas! SKCILTyaTa-
LUl BHYTPEHHUX TOPIEBBIX JAETEKTOPHBIX CHCTEM B paM-
kax orBercTBeHHOCTH OWSU: ToprieBoro agpoHHOTO Ka-
nopumetrpa (HE) u xamep mepeaHUX MIOOHHBIX CTaHITHIMA
(ME1/1). DddexTuBHOCTh pabOTHI aJPOHHOTO KaJopHUMe-
Tpa cocraBuna ~100%, a TOpuEBbIX MIOOHHBIX CTaHLUN
cuctemsl (CSC) — 98,3 %.

[TpoBomuTCs KOOpPAMHAIMS U IJIAHUPOBAHHUE y4YaCTHs
WHCTHTYTOB Koiwtaboparuu RDMS CMS u cnienmannctos
OUSU B EeHTpaTIbHBIX CMEHaX MO yNPaBIEHHIO YCTaHOB-
KO u HabopoMm JaHHBIX. B koHie okrsaops 2010 1. Oputa
Habpana CTaTHCTHKA, cOOTBeTCTByromas 43,17 n6 ! un-
TerpanbHON cBeTuMocTH, B 2011 T k Havamy OKTAOps Ha-
Opannas cratuctuka gocruria 3,91 ¢p6-!. DpdextuBnocts
Habopa gaHHbIX npesbimact 90 %.

OnepariBHBIA KOHTPOJIb COCTOSIHUSL M paboTOCHOCO0-
HOCTH JICTEKTOPHBIX CHCTEM, MOHMTOPHMHI Habopa M Ka-
YecTBa HKCIIEPUMEHTAIIBHBIX JIAHHBIX OCYIIECTBIISIICS KaK
HETIOCPE/ICTBEHHO B IIEHTpPaX YIIPaBICHHUS IKCIIEPUMEH-
tom B LIEPH, Tak u U3 pernoHagbHOro HEHTpa yAaaeHHO-
rO KOHTPOJISI M aHaln3a 3KCHEPHMEHTAJbHBIX JIaHHBIX B
OUSIN [1]. B xoze ObicTporo aHann3a 3KCIepUMEHTaIbHBIX
JAHHBIX IPOBOJUTCSA U3MEpeHNE (PU3MKO-TEXHUYECKHX Xa-
PaKkTEepUCTHK M KanuOpoBKa JeTeKTopHbIX cucteM HE n
MEI1/1.
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JINR Participation in the

JINR physicists have been participating in the Compact
Muon Solenoid (CMS) project for about 20 years, since the
very beginning of the experiment concept work-out. JINR
participates in the CMS experiment in the framework of the
Russian CMS collaboration and JINR Member States.

During the last two years, since the Large Hadron Col-
lider (LHC) start-up at the energy of proton beams 7 TeV
at the end of March 2010, the JINR group has taken part in
data taking, processing and physics analysis of data from
the first proton beam collisions.

The commissioning and maintenance of the inner end-
cap detectors, where RDMS bears a full responsibility for
the Endcap Hadron Calorimeters (HE) and the first Forward
Muon Stations (ME1/1), were carried out in the experimen-
tal CMS cavern. The operational efficiency for HE is about
100%, while for ME1/1 it is 98.3%.

CMS Project

The JINR plans and coordinates participation of the
RDMS CMS institutions and JINR specialists in shifts
aimed at detector operation and data taking. The integrated
luminosity of 43.17 pb~! was collected by the end of Octo-
ber 2010 and 3.91 fb! for the beginning of October 2011.
The data taking efficiency is above 90%.

Detector operation and data taking shifts, including
the fast detector monitoring, monitoring of data taking and
data quality, were carried out in the CMS Control Room at
CERN, as well as in the remote operation centre in Dub-
na [1]. The detector performance measurements and detec-
tor calibration have been performed as results of fast data
analysis for HE and ME1/1.

By using data of 2010 and 2011, the spatial resolution
of ME1/1 chambers has been derived. The mean value of
resolution is about 62 um and it varied from 58 to 68 um
with the threshold of transverse momentum form 20 to
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C noMolIbI0 SKCHEPUMEHTANbHBIX AaHHBIX 2010—
2011 TT. M3y4eHO MPOCTPAHCTBCHHOE pa3peIieHHE MIO-
OHHBIX CTaHIMH. VccrnenoBaHO BIMSHHE BEIUYUHBI Mar-
HUTHOro mnojist coieHouna CMS Ha HpPOCTPaHCTBEHHOE
paspemenne cranumu ME1/1. Cpenusis BenuuuHa mpo-
CTpaHCTBEHHOTO pa3pemreHus cranun ME1/1 cocrasuser
~62 MKM U Bapbupyercs oT 58 10 68 MKM B 3aBUCUMOCTH
OT MOpOTra PEerucTpaly MonepeyHoro ummynsca ot 20 1o
2,5 I'3B, uto ynoBneTBopsieT TpeOOBaHISIM, 3aI0KCHHBIM B
TexHU4YeckoM npoekre CMS, — 75 mxm s kamep ME1/1.
B ycnoBusix 0oJblION 3arpyK€HHOCTH (IIpU MHOTOBEp-
LIMHHBIX COOBITUSIX) 3HAUCHUE pa3pelleHHs] He MEHsEeTCH.
[IpoBeneHo ucciaenoBaHNE B3aMMHOTO TIOJIOKEHHS OT/IEIb-
HBIX cioeB kamep cranmud ME1/1. Tlony4eHa oreHka ka-
yecTBa COOPKHU KamMep Ha OCHOBE JIAHHBIX OT CTOJKHOBEHU I
poToHOB. CpemHeKBaIpaTHIHBIA pa3dpoc CII0eB KaMephl
He npeBblmaer 20 MKM, YTO COIIACYeTCsl ¢ pe3yJabTaTaMU
HEMOCPEICTBEHHBIX U3MEPEHUH 1pH cOopke Kamep. Takke
ObLITa BEITIOJTHEHA KaTMOPOBKA TOPIIEBEIX 00IACTel aapoH-
Horo kanopumerpa (HE) ¢ Tounocteio ~3% B azumy-
TAJILHOM HAalpaBJIeHUH (YTO YIOBJIETBOPSIET TPEOOBAHUSIM
CMS).

BeimonHeHs! nccne0BaHus 10 pa3padoTKe METOIUKH
BBIPABHUBAHUS CUTHAJIOB B PA3IMYHBIX YACTSAX MEPETHEr0
KaJOpUMETpa C IOMOIIbIO COOBITHI C MPSIMBIMU (hOTOHA-
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Mu u ctpyamu [2]. IlpennoxxeHHast METOAMKA, OCHOBAaHHAS
Ha MUHUMH3aLUU [OTEPH MIOJHOW MONEPEYHON dHEPruu B
KaJIOPUMETpE, MO3BOJSIET YCTPAHUTh MOTPELIHOCTh Mpe-
MIECTBYIOINX KaTHOPOBOK, BEIMYMHA KOTOPOH B 00IACTH
TIepe/HeTO KaJlopuMeTpa MoxkeT jpocturarb Ooiee 20 %.
[IpennoxeHbl OTpaHUYCHNS HAa KHHEMAaTH4eCKHE TIapa-
METpBI COOBITHS, KOTOPBIE MMO3BOJISIIOT MCIIOIB30BATh IS
KaTHOPOBKH MIEPEIHETO KATOPUMETPa COOBITHSA C IOTIeped-
HBIMH UMITy/IbcaMu otona 6onee 30 ['9B u nonepeunsiMu
sHeprusMu cTpyi 6onee 70 I'5B mpu coxpanenuu morpermt-
HOCTH KaJHOpOBKH B npezenax 2 %.

3aBepiieHa pa3paboTka METOAMKH OTpeneieHus: ao-
COJIOTHOM IIKabl dHEpruM cTpyu B ycraHoBke CMS ¢
HCTIONB30BaHUEM TIPOLIECCOB € pacmagaMu W-6030HOB Ha
JIETKUE KBApKH B {7 -coObITHsAX [3]. Paccuntansl nonpaBku
Ha CHCTEMaTH4ECKUE CIABUTHU IIKAJbI, BBI3BAHHBIE Pa3/Iny-
HBIMH 3¢ PeKTaMH, KOTOpbIe MOTYT gocturars 6osee 10 %.
C yderoM MOIpPaBOK BEJIMYMHA HEONPEJEICHHOCTH IIKa-
Jbl HAXOAUTCS B Ipefenax 3 % MpH MONepevHol dHepruu
ctpyu 6onee 30 I3B.

OcHnogusle ycnnust rpynmbs OVSIN B pusnueckoii mpo-
rpamme CMS ObUTH COCPEAOTOUCHBI HAa HCCICIOBAHUSX
pa3IMYHBIX MPOLECCOB POXKJEHUS Map MIOOHOB U MHOTO-
CTPYHHBIX COOBITMH JIsi TIPOBEPKH IMpEACKa3aHUH CTaH-

2.5 GeV, which satisfied the requirements of the Techni-
cal Design Project for ME1/1 (75 pum). There are no de-
pendents on pill-up. A procedure of alignment correction of
inner CSC layers of ME1/1 was developed. The layers are
shifted with regard to each other by no more than 20 pm.
These shifts are in a good agreement with measurements at
the production phase. The calibration of the endcap hadron
calorimeter was also performed with CMS required accu-
racy ~ 3% in the azimuthal direction.

A procedure of equalizing signals in the different parts
of the forward calorimeter (HF) with prompt photons and
jets was suggested [2]. This method is based on minimiza-
tion of the total missing energy in the calorimeter. It allows
one to eliminate the values of calibration errors which can
be up to 20%. The accuracy of the method is within 2% for
jet energy more than 70 GeV and photon momentum above
30 GeV.

Development of the algorithm of jet energy corrections
with W-boson decays into light quarks in 7 associated pro-
duction was completed by the end of 2010 [3]. Different
systematic effects were analyzed. It was computed that the
total value of the systematic shifts can reach about 10%.

Uncertainties of jet energy scale after corrections are within
3% for jet energy more than 30 GeV.

The main efforts of the JINR group in the CMS physics
programme have been focused on research of muon pairs
and multiple jet production to check the Standard Model
predictions and to search for physics beyond SM [4, 5].

The dimuon mass spectrum was studied for the dif-
ferent invariant masses (Fig.1). The kinematic cuts were
optimized and good agreement of the experimental data
with Monte Carlo predictions is shown [6]. On the basis
of these results, the differential cross section of Drell-Yan
mass spectrum was measured in both dimuon and dielec-
tron channels for the mass range 15 GeV < M < 600 GeV
based on (35.9+1.4) pb~! of pp collisions at 7 TeV [7].
These results are compared to NNLO theoretical predic-
tions of the Standard Model.

A search for a new high-mass resonance decaying to
muon pairs has been performed. It is based upon data taken
in 2010-2011 and corresponds to an integrated luminosity
of 40 pb~! for 2010 and 1.1 fb~! for 2011 of CMS data col-
lected at 7 TeV.

Upper limits on the inclusive cross section of heavy
dilepton resonances are predicted in theoretical models
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JTApTHOW MOJIEJIH 1 ITOVCKA HOBOM (DPM3HKH 3a €€ MpeaeIaMu
[4, 51.

HccnenoBan CHEKTp MIOOHHBIX TIap B Pa3JIMUHBIX
WHTEpBaJaX 3HAUYCHMH WHBAapHaHTHOHW Macchl (puc. ).
IIpoBeneHo nccrienoBaHUE BIMSHUS Pa3IMYHBIX KHHEMa-
THYECKUX ITOPOTOB Ha BBIICIICHUE CUTHAJIA W TIOJIaBJICHNE
(oHa, TTOKa3aHO XOpOIIee COITaCHE IKCIEPHMEHTAIBHBIX
naHHbIX U (oHa [6]. Onpeneneno auddepeHuraibHoe ce-
YEHHUE POXKJIECHUSI MIOOHHBIX IIap B npouecce Jpemia—SHa
B JlMana3oHe MHBapuaHTHBIX Macc oT 15 mo 600 I'3B [7].
M3mepennbie 3HaueHUs: xopomio coracyrorcess ¢ NNLO
MIpeACKa3aHUsAMH CTaHAAPTHON MOJIETH.

Ha cratuctuke 2010 1 2011 . (40 06 ' u 1,1 p6~! co-
OTBETCTBEHHO), Moay4eHHOH CMS B CTOIKHOBEHUSX ITyd-
KOB IIPOTOHOB I1pu 3Hepruu 7 T3B, nposeneH nouck HOBO-
TO TSDKEJIOTO PE30HAHCHOTO COCTOSHHS B KaHAJE C JABYMS
MioOHaMu [6]. PokzieHue HOBBIX TSDKENBIX PE3OHAHCOB
MPEACKA3bIBACTCd MHOTUMH TEOPETHUCCKUMH MOJACISIMH,
HampuMep, MOJEJISIMH C JIOTIOJTHUTEIbHBIMU KalHOPOBOU-
HbIMHA 0030HaMU (Z') U MOJACISIMH C JTOTIOTHUTCIHHBIMH
mamepenusimu  (Randall-Sundrum), rme mnpucyrcTByroT
KaJTyla-KJISHHOBCKHE BO30Y)KICHHBIC COCTOSIHUSI TPaBUTO-
Ha (Gkk ). s pacmIMpeHHOT0 KaTHOPOBOYHOTO CEKTOpa C
koHcTaHTaMu cBs3U CM Ha 95 %-M ypoBHE JOCTOBEPHOCTH
OBUTH HCKITIOYCHBI HOBBIC HEHTpaJbHBIC KaINOPOBOUHBIC

Puc. 1. CriekTp MIOOHHBIX ITap U BKJIAJ OT PA3IMIHBIX HCTOYHUKOB
(hOHOBBIX IPOLIECCOB

CMS preliminary Vs =7 TeV [Ldt=1.11b"!

{ DATA

Events/5 GeV
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- tf + other prompt leptons
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Fig. 1. The dimuon mass spectrum. The different backgrounds are
given
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0030HbI ( Zgg;) € Maccoit meHee 1780 I'3B, a ans xanubpo-
BOYHOU MOJICITH, 00YCIIOBICHHOU CYNIEPCTPYHHOH TeOpHUCH
(Zy), — c maccoii menee 1440 I'>B. Maccosslii npezen
Gkxk cocraBun ot 1240 no 1640 I'>B B 3aBucumocTtu ot
BEJIMYUHBI KOHCTaHTBI cBsi3u Mozenu k/Mp; (0,05-0,1).
Crenyer OTMETHTh, YTO KOMOMHHMPOBAHHBIH aHAIU3 JaH-
HBIX [0 POKIACHUIO MIOOHOB U 2JIEKTPOHHBIX Tap MO3BOJIHII
pacuMpHTh 3TH TIpesiessl BIutoTh 10 1940 (1620) I'B s
Zssm (Zy) m 1450-1780 I'>B mns RS1-rpasutona. Takum
o0pazoM, Jaxke B YCIOBHUSX IMOHWKEHHOW DHEPrHU CTall-
KHUBAIOIIUXCSA TMPOTOHOB dKCepuMeHT CMS CyIiecTBeHHO
MPOABHUHYJICS B 00JIaCTH M3MEPEHHBIX MHBAPUAHTHBIX MAcc
Mapbl MIOOHOB U YCTAHOBUJI HOBBIE OTPAHUYEHUS IO CPaB-
HEHMIO C MPEBIAYIIMMHU SKCIEPUMEHTaMH Ha TIBaTPOHE
(FNAL, CIIIA). K HacTosiieMy BpeMEHH 3aperucTpHpOBa-
Ha JAMMIOOHHAs Tapa ¢ MHBapHaHTHOH maccoil 1203 I'»B
(puc.2).

Jlns mpoBexeHus MCCIENOBaHMN MO TMOMCKY MHUKpPO-
CKOITMYECKHUX KBAaHTOBBIX UYEPHBIX JABIP, IPEACKa3bIBACMbIX
B CIL[EHApUsX ¢ rpaBuranueil Ha maciurtabde ~ TaB, Bbion-
HEH aHaJIN3 TEOPETHUECKUX MpeACKa3aHui U MOICITHPOBA-
HHUE OKUIaeMbIX coObITHIl. PaccunTan auana3oH cedeHHit
POXKIICHHST YEPHBIX JBIP U BEPOATHOCTH MX pacmajga s
Pa3NUYHBIX TEOPETHYECKUX MEXaHHU3MOB, HCIHOIb3YEMBIX
B renepatropax CHARYBDIS2, CATFISH, BlackMax.

with extra gauge bosons (Z') or as Kaluza—Klein graviton
excitations (Gkk) in the Randall-Sundrum model. These
limits exclude at 95% confidence level a Z' with Standard-
Model-like couplings (Zsqy) below 1780 GeV, the super-
string-inspired Z, below 1440 GeV [6]. The mass limits of
Gkk was from 1240 to 1640 GeV for values of the coupling
parameter k/Mp; of (0.05-0.1). The combined analysis us-
ing dimuon and dielectron events increases significantly
these limits up to 1940 (1620) GeV for Zggy (Z,) and
1450-1780 GeV for RS1 graviton. Thus, CMS extended the
invariant mass region studied so far covered by Tevatron
(FNAL, USA) even at the low-energy regime of the LHC
and derives the new limits on new physics. Today the heavi-
est invariant mass of the Drell-Yan pair detected by CMS is
1203 GeV (Fig.2).

The analysis of theoretical predictions and Monte
Carlo simulation of expected events have been fulfilled
to search for microscopic quantum black holes arising in
the models of TeV-scale gravity. The black hole produc-
tion cross sections were computed for the different theo-
retical assumptions used in MC generators CHARYBDIS2,
CATFISH, and BlackMax. The total transverse energy is
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CpaBHEHHE TEOPETUUECKUX IIPEJICKa3aHUM C IOy YEeHHBIMH
9KCIIEPUMEHTAIIBHBIMU JJAHHBIMH 110 POKJICHUIO COOBITHH C
OOJIBIIMMHY 3HAYECHUSIMA CyMMapHOW NONEPEYHON SHEPTUH
YacTHIl MO3BOJIMJIO YCTAHOBHTH HpeJesibl Ha MHUHHMAaJlb-
HYI0 MacCy YepHBIX JIbIp M 3Ha4YeHUs (PyHAaMEeHTaIbHOMN
MHOToMepHOH nocTtosiHHo# [Inanka Mj,. 3HaueHuss MUHU-
MaJIbHOM Macchl YEpHOU JIBIPBI, UCKIIIOUCHHON TEKYLIIMMHU
nanaeiMu CMS (1,09 ¢671), cocrasusor 4,1-5,1 ToB s
3HaueHuit Mp ot 3,5 no 1,5 THB [8].

Ousuku OMAUN npuHMManu ydacTHe B IMOJATOTOBKE
k ceancy 2012 . u K ceaHcaMm C BBICOKOW CBETUMOCTBIO
C OXMJAEMBbIMH MHTETPAIBLHBIMH CBETHMOCTSIMH 110 10 1
3000 ¢p6~! coorsercTBenno. [IpoBeneHa OLeHKa MOTEHIMA-
sa CMS 1o HaOIIIOJICHUIO CUT'Hajla HOBOHM (DM3HMKHM 3a Tpe-
JieJIaMU CTaHAApTHON MOJIEIH JJIsl UHTETPajIbHON CBETUMO-
cru 10 10 GO~ (oxkmmaemoit k koriry 2012 r.) nmpu sHepruu
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cTosikHOBeHMH 7 T3B u a5 uHTErpansHOl CBETUMOCTH 10
3000 6! — npu sHepruu cronkHoBeHui 14 ToB.

Ousuku OUSAN yuyacTBOBamM B MPOBEIEHUM ILIECTU
(U3MUECKNX aHAJIM30B, OCHOBaHHBIX Ha JaHHBIX CMS
2010-2011 rr., ¥ B MOATOTOBKE YETHIPEX MyOIMKAIIMH KOJI-
naboparuu.

Kommnetorepnast pepma OUSIU yposus Tier-2 Obuia ax-
THUBHO BOBJIEUEHA B 00paOOTKY M aHaiu3 JaHHbIX [9]. Tier-2
OUSIN acconumpoBaH ¢ pU3MYECKUM aHAIM30M B IPYIIIE
CMS Exotica u pekoHCTpyKIHeil (Qu3nueckux oObEKTOB
CMS Muon, cBsi3aH JUHUAMU NepeJadl JaHHBIX C Pa3Ind-
ueimu Tier-0/Tier-1/Tier-2 B LIEPH, I'epmanun, ®panunn
u T.1. B OUSIU Gb1o nepenano uepes cucremy PHEDEX
oxosio 600 Th nanHbIX, BKIIIOUask BCE HKCIIEPUMEHTAIIbHBIE
COOBITHS, 3aPErNCTPUPOBAHHBIE JIETEKTOPHBIMU CHCTEMa-
mu CMS, nociie npenBapuTesibHON 00pabOTKK B LIEHTpax

Puc. 2. Busyanusanus 3KCepIMEHTAIBHOTO COOBITHS POXKICHHS APl MEOOHOB C MHBapHaHTHOM Maccoit 1203 3B

Fig. 2. Displays of the highest-mass dimuon events with a mass of 1203 GeV

used to separate black hole events from the backgrounds.
Comparison of data and MC event gives the experimental
limits on minimal values of a black hole and fundamen-
tal multidimensional Planck mass Mp. Depending on the
model, black holes masses are below roughly 4.1 to 5.1 TeV
for My, values of 3.5-1.5 TeV [8].

Besides active participation in data processing and
analysis, the JINR physicists have also taken part in prepa-
ration of the run of 2012 and the runs at high luminosity
with integrated luminosities of 10 and 3000 fb~!, respec-
tively. With MC data the CMS potential to search for sig-
nals from new physics beyond the Standard Model was es-
timated for the integrated luminosity values up to 10 fb~!
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expected by the end of 2012 at 7 TeV collision energy and
up to 3000 fb! at 14 TeV collision energy.

In total, JINR physicists contributed to six CMS Phys-
ics Analyses, based on CMS data of 2010-2011, and four
CMS papers published in scientific journals.

In2010-2011, the JINR Tier-2 sites have been involved
actively in data processing and analysis [9]. The JINR site
is associated with two CMS Physics Groups (Exotica and
Muon) and is linked with Tier-0/Tier-1/Tier-2 centres in
CERN, Germany, France, etc. A total of about 600 TB data
including all CMS experimental data after reprocessing at
Tier-1 were transferred to the RDMS of Tier-2 by using the
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ypoBHst Tier-1. MakcuMaibHasi CKOPOCTh Mepeaadu JlaH-
HbIX coctaBmwia 149 Mb/c. Dkcruryaranus Tier-2 OUSIU B
TeyeHue neporo ceanca CMS 1o Habopy JaHHBIX MTOKa3a-
JIa ero BBICOKYIO HaJIS)KHOCTh U pab0TOCIOCOOHOCTS.

OyHkimoHnpyoommii B JlyoHe ynaneHHbIH peruoHab-
sb1il neHtp CMS B OUSMU [1] npoaeMOHCTpUPOBAT CBOIO
paboTOCOCOOHOCTD M BHICOKYIO HaJA€KHOCTH B X0/1€ Ha00-
pa nannbix 2010-2011 rr. beuin 3aneiicTBOBaHbI CUCTEMBI
MoHUTOpHpoBaHus KauectBa aaHubix HE n ME1/1, mio-
0aJIbHOI cUCTEMBI 00IIEro KOHTPOJISt KauecTBa JaHHBIX KaK
B OHJIAliH, TaK U B oduiaiiH-pexxumax (modansHsii DQM),
CHCTEMBI KOHTPOJISI BBICOKOTO U HU3KOTO HANpsKEHUs], CH-
CTeMbl MOHUTOpUpOBaHHs coopa nanHbIX (DAQ). [Tomumo
obecrieueHus ylaieHHoi paboThl B CMEHax 1o Habopy JaH-
HBIX IIEHTP 0OecreunBas MOCTYIJICHUE JIAaHHBIX B PEXKHUME
OHJIAalH, UX OBICTPYIO 00OpPabOTKY M aHaJH3, ITyOIMKAIHIO
MOJTy4EHHBIX pe3y/bTatoB (00paboraHHbIX (ailyioB U ru-
CTOrpamMM) B criennaibHoil 6aze nanubix CMS.

PHEDEX system in the period of the LHC operation phase.
The maximum transfer rate to RDMS Tier-2 was 149 MB/s.

The JINR CMS remote operation centre was involved
efficiently in data taking in 2010-2011 [1]. The subsystem
data quality monitoring, online and offline global data qual-
ity monitoring, slow control systems, DAQ monitoring sys-
tem were in use remotely. The JINR ROC centre provides
opportunity for participation in data taking and analysis
within 24 hours during 7 TeV CMS run, online data pro-
cessing and analysis, and publication of results (produced
files and histograms) in the CMS data base.
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