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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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Detector active fraction for Mu Subsystems
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ddpdpexTuBHocTr EMU CMS Bo BpemeHu.
KpacHbIMH TOYKAMM MOKA3aH MPOIEHT
padoTaAOIIMX KAHAJIOB.
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MEV1a |

1/c* (Station) = 3e + 3 a:}
1\ Sigma(station) = 132 micro

Muon Endcap

Run 2 Collision Dataset

« 2017 resolution results are stable for different data taking
periods and are in good agreement with the previous year.

26.12.2017

CSC Station | 2016H (zMu) 20178 (zMu)

o (u) o ()

ME1/1a 46 45
ME1/1b 52 52
ME1/2 87 88
ME1/3 105 105
ME2/1 129 132
ME2/2 139 141
ME3/1 123 126
ME3/2 139 141
ME4/1 123 126
ME4/2 143 144

Spatial resolution in CSC in u (per station) in 2016 and 2017
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CMS Integrated Luminosity, pp, 2017, vs = 13 TeV
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Lumi lost by categories

UNDECIDED : UNDECIDED - 4%|

GENERAL : TEST - 25%|
| GENERAL : HUMAN_ERROR - 1%|
|DAQ : CDAQ_HW - 0%
DAQ : ECAL_DAQ - 6%|
IDAQ : HCAL_DAQ - 3%]

DAQ : CDAQ_TCDS 0%
|DAQ : RPC_DAQ - 0%|
DAQ : CASTO&DAQ 0%)|

[DAQ : CTPPS_DAQ - 5% DAQ : PIX_DAQ - 11%|

INFR

|% S I =
INF INCRA - nrc SR ; h
. DA._DAALD

CMS downtime due to CSC = 3%
o Total lumiloss due to CSC downtime = 80/pb
o Quite good overall
o Previous years:
m 2016 = 2%, 80/pb
m 2015 =6%, 20.6/pb
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e DCFEBs needing power-cycling: 32/pb (5 incidents)
o Usually linked with optical links going down
o In first two cases we lost most of this lumi due to lengthy diagnosis

e Maratons switching off: 11/pb (3 incidents)
o The number above only includes downtime
o Maraton incidents also include two runs with 2 crates being off in each
o Also includes one run without CSC (7.4/pb)

e Wrong course of action: 30/pb (1 incident)
o Real problem with HV master board -- needed replacement
o But could have been handled mostly in the background

e EMTF links related: 4/pb (3 incidents)
o 2 cases of shift-crew reconfiguring CSC due to bad EMTF link
o 1 case due to bad MPC firmware, also includes a run w/o CSC (1.4/pb)

e Misc: 3/pb (3 incidents)

o No real information in elogs, mostly due to shiftcrew making a decision
to reconfigure us on their own

26.12.2017



Yvyactue cneymanuctoB NMMNAD B8 CMS cmeHax.
B 2017 rogy cneynanuctbl NMNAP yyactBoBanu B CMeHax:

. LleHTpanbHble CMeHbI: (DCS) -47 cmeH, 68 ( 6anna)

. (Trigger) — 20 cmeHbl, 23.5 (6annos)
. CSC DQM cmeHbl: (CSC DQM) - 14 cmeH, 14(6annos.)

. Cymma: 81 cmeH, 109.5 6anna

26.12.2017



°
5
3
§
2
g
&

UF/ PNPI HV/ sy

[To yTBep)XAeHHIO SKCIIEPTOB, 3a Oojiee yeM 10-TH TeTHH CPOK PabOTHI BHICOKOBOJIBTHAS
crcTeMa MoKa3aia BHICOKYIO HAJEKHOCTh U y100CTBA B AKCIUTYaTallHUH.

B cBs3u ¢ noBeiienuem ceetumoctu LHC (HL-LHC) Bo3pactaioT Toku B KaMmepax M, Kak
CIICZICTBHE, TOJDKHA OBITH MOBBIIIICHA HATPY304YHAs CITIOCOOHOCTH BRICOKOBOJIBTHBIX OJIOKOB TIO
BBIXOJIHOMY TOKY. [Ipy MakcuMasbHBIX 3arpy3kax Kamep 0COOCHHO B KPUTHUYECKOM PEXHUME
OKa3bIBalOTCs I1aBHbIE pacnpenenurenu (Master Boards).

MriooHHON Komabopamuel MPUHATO pEIIeHHe 3aMEHUTh pPAaHee HCIOIb3yeMbIe IS
BBICOKOBOJIBTHOTO nuTanus kamep ME1/1 monynu (Ha 6aze CAEN cucrembl) Ha BapHaHT
UF/PNPI cucrembl. B Hacrosimiee Bpemsi TPOBOAMTCS MOJAECPHU3AIUS BBICOKOBOJIBTHOM
cuctembl. [IpoBeIeHO TecTUpOBaHKE MPOTOTHUIA ITON cUCTEMbI Ha ycTaHOBKe GIF++.

26.12.2017
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CHARM (CERN High energy AcceleRator Mixed field) - 3To HOBbIN 1 YHUKaNbHbLIN
ncnblTaTesbHbIN KOMMIEKC, KOTOPbIN MO3BOMSET MOAENMPOBaTb pagMaLOHHbIE YCITOBUS Ha
yckoputensax LUEPHa. B otnnune ot kommepyecknx yctaHoBok, CHARM nmeetcs wmnpokmnn
CMNeKTp BNOOB U3NyYeHNN N SHEPIUU (TakK HasblBaeMbli CMeLlaHHbIN pagnaLmMoOHHbIA OOH).
[MpoBeneHa paboTta no nogrotoske n obnyyeHnio DCFEB, PPIB, LVDB u LVMB moaynen.
O6ny4yeHne NnpoBOAUOCH B Mae N B CEHTSOpe B TedyeHne Heagenu. lNornoweHHas gosa
YOHASMDVIOLIETO M3My4eHns cocTasnna 15 Krad n 22.3 Krad cooTBETCTBEHHO.
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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.
26.12.2017
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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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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

26.12.2017 15
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GIF++ Aging C

cnonb3oBaHWe CTaHAapTHOM CYMThIBAIOLLIEN SNEKTPOHMKM Ha KaMmepax
NO3BONSET HANpsiMyto nccrneaoBaTtb 3heEKTUBHOCTL Tpurrepa n coopa
AaHHbIX NPY pasnu4YHbIX 3arpyskax, a Takke adhPeKTUBHOCTb U
NPOCTPAHCTBEHHOE pa3peLleHne PEKOHCTPYMPYEMbIX MIOOHHbBIX TPEKOB
B 3aBMCUMOCTM OT BENMUYUHbI dOHA 1 HAKONIEHHOro 3apsaa.

UeTblpe ceaHca namepeHuin ¢ MIOOHHbIM My4YKOM, npoBeaeHHble 3a 2017
rog, NCNosib30BannCb HE TOSbKO AS1I1 MOHUTOPMPOBAHUS XapaKkTePUCTUK
0Ony4YeHHbIX KaMep, HO N B paMKax n3y4yeHusi paboTbl Kamep B YCIOBUAX
BbICOKMX 3arpy30kK.

[Tocne 3aBeplieHns ceaHca 0bny4eHna ¢ HOMUHaNbLHOW ra3aoBoOW CMECHIO,
ObINo Npon3BeaeHo getanbHoe cpaBHeHne ceoncTB CSC paboTatowmx Ha
ctaHgaptHon, 40%Ar+50%C02+10%CF ,, u ansTepHaTnBHON,
40%Ar+58%C02+2%CF,, rasoBbix cmecsax. VIamepeHusa nponsseneHHble
C MIOOHHbLIM My4YKOM Npu PpoHOBLIX 3arpy3kax nopsiaka HL-LHC He
BbISIBUNUW pasnnymMmn mexay OAByMs ra3oBbIMU CMECSIMM.

16



Dear Colleagues,

| am very happy to announce that during the CB meeting, a few minutes ago, the following
Muon people have been confirmed as Achievement and Detector award winners:

Detector award winners:

Katerina Kuznetsova - UF/PNPI

"For her outstanding contributions over the past 3 years in leading the wide-ranging program
of CSC longevity tests and performance studies in high background environments as
expected at HL-LHC, by using the SPS muon test beam and the GIF++ high-intensity
gamma source."

Congratulations to all of them!
The ceremony will take place during the CMS Week starting February 5, 2018.

Best regards,
Anna
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