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CMS Integrated Luminosity, pp, 2018, Vs = 13 TeV

Data included from 2018-04-17 10:54 to 2018-10-24 04:00 UTC

I LHC Delivered: 68.18 !
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Detector Active Fraction

w2017 pp data taking (Sep)
m 2018 pp data taking (Nov)
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MB/2/4 MB/1/4 MB/0/4

> MB/2/3 MB/1/3 MB/0/3

MB/2/2 MB/1/2 MB/0/2

wan [ wem | [ weron

ME1/1 72 1.5x0.5 m?2
ME1/2 72 1.6x0.8 m?2
ME1/3 72 1.7x0.9m?2
ME 2/1 36 1.9%x1.25 m?2
ME3/1 36 1.7x1.25 m?2
ME4/1 36 1.5x1.25m?2
ME2/2 72 3.2x1.3m?2
ME3/2 72 3.2x1.3m?2
ME4/2 72 3.2x1.3m?2
540 CSCs (cover about 6000 m?)
2.5 10**6 anode wires

210816 anode readout channels
273024 cathode readout channels
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dppextuBHocts EMU CMS Bo Bpemenu.
KpacHbIMH TOYKAMHU MOKA3aH MPOLEHT
padoTaouUX KAHAJIOB.
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Spatial resolution per station (um):

Collision dataset

Values are normalized to atm.pressure 965 mbar

Run2 g o 5 — 2017 collisions
2017CF 2018A g s —— 2018 collisions
ZMu ZMu g F .
ME1/1a 46 45 3"F Y . i
ME1/1b 53 52 §120:—
ME1/2 89 88 100~ :_
ME1/3 106 105 3 wok .
ME2/1 133 133 GoF-
ME2/2 143 141 AT
ME3/1 128 127 - i
i, 120 g For basic CSC gas mixture: Ar+CO2+CF4 (40/50/10%)
ME4/2 146 145
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Overall performance

Caused 1.3% of the total CMS

downtime

* Again, better than 2016 and 2017

CSC downtime events:

* LV supply x 2 (both in Station |)
+ CCB not configured

* Failed to configure in global

* Human error

UHDECIDED : UNDECIDED - 0%

DAQ was not down, but DCS
certified sub-detector “bad”

Strip
RPC
Pix
HCAL
ES
ECAL
DT

cscg «——— CSC contribution is small
o melwe ew s oohUminogiyy Losspb




Compact Muon Solenoid

PNPI H\V sysief

Master boards

R LUNE

Paspabotka HoBon cuctembl HV ana ME1/1 B oCHOBHOM 3aBepLueHa. JTa nonb3oBaTtenbckas cuctema UF
/ PNPI 3amenunT cywectsytowyto cuctemy CAEN n obecneunTt nyyilyo npomM3BoANTENbHOCTb U
HagexHoCcTb anga 6yayuwen pabotel Ha HL-LHC. 3aHOBO CKOHCTpyMpoBaHHbIE OCHOBHOM Moaynb (Master
Board) un 32 kaHanbHbIN pacnpegenutens (Distribution board, 32 channels) ycnewHo 6binn ucnbiTaHbl U
oTkanubpuposaHbl B B904, ncnonesysa ans nposepku kamepy ME1/1. Heckonbko KOMNOHEHTOB
NHTEerpaumm (NaTy-naHens) N3roTaBNnBaOTCS, U HOBast CUCTEMA LOIMKHA ObITb rOTOBA K yCTaHOBKE Ha P5
(USC) B Havane 2019 roga.
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CHARM (CERN High energy AcceleRator Mixed field) - 3To HOBbIN 1 YHUKaNbHbIN
ncnblTaTesibHbI KOMMIEKC, KOTOPbIN MO3BONSET MOAENMpPoBaTh paguaunoOHHbIEe YCITOBUSA Ha
yckoputensax LEPHa.

25.12.2018 10
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Radiation Testing: CHARM October 2018

Up to 38.7 kRad

» adapter board + VT Tx mounted on DCFEB: passes STEP tests

» standalone adapter board: passes optical test

EP/UCM

» ALCT mezzanine passes tests

» LVDB5 passed

Investigating:

» failure of ALCT base board (18 kRad)
» fuse and ADC + Op amps used in monitoring !

» control of LVMB getting stuck (29 kRad)
» safety factor 10 (10 yrs of HL-LHC ~ 3 kRad):

11
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Bcnencteue npuHatna EBponenckum Cotosom B 2014 rogy perfiaMmeHTa o
doTopcoaepxawmx razax, UEPH npoBoanT nonck TeEXHONOrMYeCcKnX peLeHui
HanpaBneHHbIX Ha CoKpalleHne BbIbpoca dbTopcogepawmx ra3o, obnagarowmx
3Ha4nTerNbHbIM NOTEHUMaNoM rnobanbHoro notenneHns. Hapsay c
yCOBEpPLUEHCTBOBAHMEM YyXe OEUCTBYHOLLMX CUCTEM peKynepaunm Taknx rasos,
aKTUBHO N3y4aeTcda BONpoc 06 YMEHbLIEHNN UX UCMONb30BaHUS B YCTAaHOBKaX
OENCTBYIOLLNX 9KCNEPUMEHTOB, B YacTHocTu CMS.

25.12.2018 13
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shielding”

GIF++ operational since April. The 13.9
TBQ137Cs source is ~19 times stronger
than the old GIF one (0.76 TBQ).
Attenuation filters allow a wide variation of
the y-flux. A muon beam is available.H4.
25.12.2018
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GlIF++ Aging CSC

Mocne ycnewHoro 3aBepLlleHns ndyveHust Bpemenu xumsHmn CSC kamep tuna «ME1/1» n «ME2/1»
paboTtaloLmnx ¢ HoMmmHanbHon razoson cmecbto 40%Ar+50%C0,+10%CF,, B oktabpe 2017 ropa 6bin
Ha4aTt BTOpon atan obny4vyeHuns kamepol « ME1/1» n manoro npototuna kamepbl « ME2/1» ¢ rasoBom
cmecbio 40%Ar+58%C0,+2%CF,. B pamkax TecTa NpoBOAMMNOCH PerynapHoe MOHUTOpUpoBaHne
OCHOBHbIX XapakTEPUCTUK (TEMHOBbLIX CHETHbIX XapakTEPUCTMK, TEMHOBbLIX TOKOB, OTHOCUTENbHbIX U
abCcontTHbIX KO3 MUMEHTOB ra30BOr0 YCUIEHUS U BENNYMH MEXCTPUMNOBbLIX COMPOTUBIIEHNI) B

3aBUCUMOCTU OT HaAKOMJ1IEHHOro 3ap4daa.

MEI1L miniCSC

175 200

MELT; L1
MEVL; L2

150 | ™ MEULLS ME1/1: 163 m’cm

B MELL; L4

MIniCSC#4; IRR layer

miniCSC#4; REF layer
175
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HakonneHHbIn 3apsag obnyvyaemMbix kamep «ME1/1» n npototuna CSC, obny4aemsbix ¢
40%Ar+58%C02+2%CF4 rasoBon cmecbto Ha ycTaHoBke GIF++ ¢ okTabpst 2017 roga K
MOMEHTY NnocnegHux U3aMepeHuin ¢ MIOOHHbBIM nyykam B okTsabpe 2018 roaa.

25
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M3yuyeHHe XApPaKTEePUCTHK PErucCTPpUpPYEMbIX MIOOHHBLIX CUTHA/JIOB B VC/I0BHUSIX BbICOKHX
3arpy30K ¢ HOMHHA/TbHOH H aJ1bTePHAaTHBHOH ra30BbIX CMECeH.

Tpu ceaHca M3MepeHWM C MIOOHHBIM IIy4YKOM, TIpoBeJieHHble 3a 2018 roj, ucnonb30Bamvch He
TOJILKO JI/Ii MOHUTOPUPOBAHUS XapaKTePUCTUK 00/yueHHBIX Kamep, HO U B paMKaxX H3ydeHusi paboThl
KaMep B YC/IOBUSX BBICOKMX 3arpy30K W Il OTJIaJIKW YCOBEPIIEeHCTBOBAHHOIO KOJ|Ja TPUITEPHOMH
37eKTpoHUKH Kamep (Optimized Trigger Motherboard, OTMB). B 3Tux u3amepeHusix HeWTPOHHLIH (HOH,
COOTBeTCTBYIOLIUM BLICOKMM cBeTUMOCTSM HL-LHC, smynupoBancs ramMma-u3iydyeHHeM HCTOYHUKA
GIF++. Habop ¢uABTPOB MCTOYHMKA TIO3BOJISIET TOMy4YaTh 3arpy3kd Kamep, COOTBETCTBYIOIIME
auaria3oHy cBetumocTed orT pexxkuma LHC pmo HL-LHC wu Bbime. Mcnonb3oBaHue CTaHAApTHOM
CUMTBIBAIOIEM 2/IEKTPOHMKM Ha KaMmepax TI03BOJIIeT HarpsiMyr) UCCaefoBaTh 3 GheKTUBHOCTD
Tpurrepa u cbopa JaHHBLIX MPH Pa3/UUHBIX 3arpy3kKax, a Takke 3(pPeKTHBHOCTL U TTPOCTPAHCTBEHHOE
paspellieHe pEKOHCTPYHMPYEMBIX MIOOHHBIX TPEKOB B 3aBHCHMOCTA OT BelMUMHBI (oHa U
HAKOIIJIPHHOI'0 3apsza.

25.12.2018 16



Yvyactue cneunanuctoB NMNAP B CMS cmeHnax.
B 2018 rogy cneunanuctbel NNA® yyactBoBanu B CMeHax:

. LleHTpanbHbIE CMEHbI:

. (DCS) - 50 cmeH, 68 ( 6annos)

. (Trigger) — 16 cmeH, 22.5 (6annos.)

. CSC DQM cmeHbl: (CSC DQM) - 28 cmeH, 32 (6annos)

. Cymma: 94 cmeHsbl, 122.5 bannos

25.12.2018
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Schedule

ST . " SIS (ST, ... SRR {1/ At o SR ESS .. FTE
Ql Q2 Q3 Q4 | Q1 Q2 Q3 Q4 (| Q1 Q@ Q@  Q [ Q Q@ 0 a4

XDCFEB (-) - lweas

XDCFEB (+) ME+1/1 ;

LVDBS RENE = : : Im 2341 ME-238/1

ALCT-LXI50T || | £sR

ALCT-LX100

Opt. fibers

HV ME1/1 BE

HV non-ME1/1[| ' =

LV system G

OTMB

|Color code | Design | _Engin. Prototype | Pre-production | Production | Float | Install. & Commiss. |

ME1/1 periods: ME234/1 periods:
» replace DCFEBs with xDCFEBs » replace CFEBs with refurbished
» replace ALCT mezzanines DCFEBs

> refurbish old DCFEBs (B867) > replace LVDBs
» replace ALCT mezzanines

25.12.2018 18



LS2 has just started

ALCT-mezz
(UCLA)

Overall excellent progress and no show stopper
indicate we should be on schedule for March 2019

05/12/2017 AL GMM CMS week Dec 4, 2018

25.12.2018 19
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UXC-USC: System infrastructure & services
(LV, JB, HV, CANbus, gas system)

. DBismount present JBs and install new \
IBs
* |Install and cable additional LV Maraton = , € F=r \
supply “'33333? ;&
saallc Y
* Commission new LV system : m' ) ;;l e,
* Expand DCS CANbus network ' {11/ WA =
AN LSS A VY 4 -~

Maintenance work on HV system
Gas leak test CSC after installation
* Commission gas system

Upgrade LV services in USC (OPFC)
Provide support for cabling

25.12.2018 21
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New regulations on greenhouse gas emission could hit us as soon as 2025
(40% reduction) and 2050 (100%).

A number of possible candidates for replacing CFawere proposed

Collaborators at PNPI have began investigating properties of such gases when used in
Ar+CO:2 based gas mixtures

Molecular name Chemical
formula CAS Refrigerant
identifier GWP Life time
in atmosphere, years
CarbonDioxide CO2 124-38-9 R744 1 50-200
Tetrafluoromethane CFa 75-73-0 R14 7390 50000
Trifluoroiodomethane CFsl 2314-97-8 R13l 0 <1
Hexafluoroethane CoFs 76-16-4 R116 12200 10000
Octafluoropropane CsFs 76-19-7 R218 8830 7000
Octafluorocyclobutane c-CsFs 115-25-3  RC318 10300 3000

All these gases are used for dry plasma etching primarily related to silicon
technology in microelectronics .e
CF3I has comparable Si-etching properties as CF4. So it is a good candidate

25.12.2018 23
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Studies with the nominal gas mixture
were completed in August after 18
months of irradiation

* Both irradiated chambers did not
demonstrate any noticeable change of
performance up to the accumulated
charge of 3 x HL-LHC expectations.

* Beam test measurements proved CSC
muon detection performance to be well
adequate for the HL-LHC conditions
even though some  performance
degradation was observed for increasing
background intensity.

N
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