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Budoge demexkmopu - IIpumepu

Scintillator Photo Multiplier (PMT)
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Mpumep: Nal(Tl) n PEY (POTO  nbyeHme
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AnpeHn gootoemyncum;
KanopumeTtpu;

MbrinHHa 1 Mexypyecta Kamepu;
IoHM3aLUMOHHY fieTeKkTopu —
NoslynpoBOAHNKOBW, ra30HaNMb/IHEHMU;
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Applied Voltage

Pexnmun Ha paboTa Ha
NOHM3aLMOHHAa Kamepa
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Excnepumenmom CMS

(KomMnakmeH MIOOHEH C0/1eHOUod)

http:/lcms.web.cern.ch/news/detector-overview

- ConeHovganeH MarHuT

- CynepnpoBogsiia HamMoTKa

i MarHnTHO none:

' 3.8 T BbB BbLTPELIHOCTTA,

' 3aTBOpEHa OT MarHuTa
. ~1.8 T N3BBbH MarHurta

. BbTpelueH TPeKoB AeTeKTOp — ABe OCHOBH

. cucrtemu:
- Cunuumes nNukcenos

. CunUuMeB MUKPOCTPUMNOB AETEKTOp

AeTeKTop

§ EneKkTtpoMmarHuteH
. KaJlopuMeTbp A[pPOHEH KaNnopumeTsp -
Kpuctanu ot onoseH TN caHABUY
Bon(ppaMaT CrtomaHa(B LeHTpanHara 4acr)

WM MECUHT (B 3aTBapALmMTE YacTu)
U N1aCTMAcOBU CLUUHTUNATOPU
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)XXeneseH xamyT Ha
AeTeKkTopa;

Mpes3 Here ce 3aTBapAT
MarHUTHUTE CU/I0BU
NNHNM.
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MiwooHHa cucrema —
3aTBapALM YacTu:
KatogHu cTpunoBsu
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Terno 125t
Avametrbp 15m
AbmknHa 21.6 m

kamepu (CSC)
Kavepu cbe
CbNpoTMBUTENHA
nnockoct (RPC)

wires

MiooHHa cuctema - ﬁu,eHTpanHa yacrT:
- Kamepwu ¢ gpendrosn t1pnu6u (DT)
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http://cms.web.cern.ch/news/detector-overview

Mioouna demexmopHa cucmema Ha CMS
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DT - OpelichoBn TPHLOW;
CSC - KaTtogHun CTPMNOBU KaMepu;

= _ RPC - Kamepu cbC cCbNpOTUBUTENHA MNJTIOCKOCT
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CMS Muon System Y

OcHogHU (YyHKYUU
* NaenTHvKauusi HA MIOOHM;
* i3amepBaHe uMI1y/ica Ha MIOOHHUTE; -
°* M1ooHeH Tpurep.

- iy -

.;.;;_f;.

* PazjenuTe/THa CIIOCOOHOCT MO MMITY/ICH:
* MrwooHHa cucTreMa:
8-15% 3a umnyscu ~ 10 GeV/c,
* 20-40% 3a umnyiacu ~ 1 TeV/c;
* PazenuTe/THa CIIOCOOHOCT MO JBYMIOOHHH MAaCH:
* 1% nipu 100 GeV/c2;
* Heomnpeie/1IeHOCT MpH onpeje/isiHe HA 3HAKa Ha 3apsA/jia HAa MIOOHMTe:
e no-mMasika ot 0.1% 3a mrwonu ¢ ummyscy p.. = 100 GeV/c;

* Tpurepupase Ha CbOUTHSA C eJUH MIOOH WIH CHOMTHA C TI0Beue 0T eiUH MIOOH

— OTUYET/IUB TPUTEPEeH Mpar Mo UMITYJICH 0T HAKOJIKO 10 ~ 10 GeV/c.
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Jpetichosu mpwou (DT)
PexoHcmpykyusn u mpuzep

IleHTpa/iHa 4yacT :
D MIPBCTEeHa;

4 cTaHIMU;

12 cekTopa;

DT Kamepa
8 HuBa B paBHHMHATa (r-Q)
4 HUBa B paBHHHATa (Ir-7)

Pasje1uTe/THA CIIOCOOHOCT
(r-9) ~ 100 pm

fffffffffffffﬁ‘fffff‘"'-d".'.’l'..f.l.f..l'..l' Pl i i aF O

T -"'frwm.,:‘ha*r'“

|-l—-' —IH'I— 42 mm

Drit hnes
lsochrones

NpenidoBa KieTka - 42 X 13 mm?;
AHog —d =50 pm, HV = +3.6 kV;
I'a3oBa cmec — 85% Ar, 15% CO,;

I pendoBa CKOpoCT ~ 55 pm/ns;
Max Bpeme 3a apeudyBane ~ 400 ns;
Karognu crpunoBe — HV = -1.8 kV;
Enektpoau — HV = +1.8 kV

Jb/mKuHa ~ 2.5 m;
Hamnpeunu pa3smepu:

(3aRMGHRT-RIph/I8 HA a/laHe Ha MIOOHA)Bulgarian Hss1a® 1N (MB1) — 4.1 m (MB4)

(r-z) ~ 150 pm
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Kamoduu cmpunoegu kamepu — CSC
PexoHcmpyxyusn u mpuzep

09 <|n|<24

inducad charge

I I cathode with strips

“3-16mm avalanche
A wiras

plane cathode

4 CTaHIOUHU BbB BCAKd 0T 3dTBAPAILLIUTE
YdaCTHu

‘briioBo mokputue: 10°, 20°
(3aBHCH OT MO/I0KeHUETO HAa KaMepara)

Jb/KMHA HA KaMepara
or 1.7 m g0 3.4 m

6 paBHMHM B eJHa KaMepa;

80 KkaTogHM cTpUIa B paBHHUHA :
2.2 or 4.7 mrad;

AHOJAHU HUILIKH:

ME 1/1: d = 30 pm;
OT/la/ICUeHH Ha ~ 2.5 mm;
HV 2900 V;

BcHMYKM oCTaHA/IM KaMepu:

d = 50 pm;oTganeuenu Ha ~3.5 mm;
HV = 3600 V;

I'pynu om 5 0o 16 HUWKU C WUPUHA
om 16 0o 51 mm

I'a3oBa cMmec:
50% CO2 , 40% Ar, and 10% CF4

Pa3jeure/1HA CIIOCOOHOCT
(r-¢) 75 (ME1/1) - 150 pm

5.SeptCrieremepu.2017 (3aBucCH oT BrigmEaHASIHRME Ha MIOOHA) 7



Kamepu coc conpomugumenta naockocm — RPC

C'BHPOTHBI/ITEJIHI/I IIJIOCKOCTH

bake/ur,
cnenquuuHo cbnporus/aeHue (1-2).1010 2.cm;

I'a30B npouen

2 mm + 20 pm;

I'azoBa cmMmec

95,2% C2H2F4(Freon),
4,5 % iC4H10 (Isobutan), 0,3 % SF6;

NM3omupaig PET duam

0.3 mm

MeaHU CUTHA/IHU eJIEKTPOAH

2.3-4.1 cm (ueHTpa/iHA YacT),
1.7-3.6 cm (3aTBapALIHA YACTH)

JIaBUHEH peXxum

BBH3MO)XHOCT 3a paboTa npu
MoTolu HoHM3upaiu yactunu ~ 1 kHa/cm2;

Tpurep

pa3je/nTe/THA CIIoCO0HOCT < 2 NS

IIDUBBP3BdHE 10 BpEeME, current

Pa0oTHO Hampe)xeHue

9.4-9.8 kV;

Pa3paneunrtenu

@ =8 mm lonizing

ExpaHupaHe ¢ MeJHO (¢o/1u1o0;

‘TpeTupaHe C JieHeHO MacJ/Io;

In| < 1.6
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Kamepu coc conpomueumenta naockocm — RPC

4 craHuuu (6 paBHMHH) B [leHTPA/IHATA YacCT

480 kamepHu, aKTUBHA 1101y 2285 m?; ABsynpoueneH An3awn

nopoGpnaBa:
PaspgenutenHara cnocooHOCT
no Bpeme n epeKTUBHOCTTA Ha
KamepuTte

3 cTaHIUM B 3aTBapAIIUTE YaCTH
576 xaMepH, aKTUBHA 1101 > 668 m?;

GND '}
i &
100 g
90 E
80 E
Forward roll Backward roll =
= 0E
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Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles
AHumupaHa gepcus
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

PerncrpupaHe Ha e/IeKTPOH:
CurHasim BbB BbTpPELUHUA TPEKOB ke

DETEeKTOPp U B €NeKTPOHHuUSA | “&\i\:
kanopumetbp (ECAL). He ce \

Ha6ngaBaT CUrHa/IM B af|POHHMUA
KIOPUMETbPp WIN B MIOOHHUTE
cTaHUuwu.

ENeKTPOHNTE MMAT eIeKTPUUYecKu

3apsg N TeXHUTe TpaekTopuu ce
3akpuBsABaT B MarHUTHOTO none.
CurHaninte oT BbTpPELWHUA TPEKOB [ Eletron
peTeKTop, nosBonsiBatr pga ce |
pPeKoHCcTpyupar TexHuTte o m " " o "
TpaekTopuu. FonemuHara Ha
3aKkpuBsiBaHe Ha TexHurte
TpaekTopumn nossonsaBar
onpeaensiHeTO Ha TEXHUA UMMYNC
no dopmynara r = pl(0.3xB),
Kbaeto r [m] e paguycbT Ha
KpuBuHarta, p [GeVic] - nmnyncobT
Ha eneKTpoHa, a B [T] e
MarHMTHoTo none. EnekTpoHute

'
i Absorber
'

oTaasaT UsfslatTa CU eHeprus B ) Electomgnetic

Kpuctannte Ha ECAL karto HCAL - Hagron ./ Superconducting

MHULMMpaT pasBUTMETO Ha i o rem yoke erspersed
e/IeKTPOMarHUTHU NlaBUHU. BposT

Ha perucTtpupaHute ¢OTOHM B HanpeueH paspes Ha CMS

Tesd safebitVEp PO THOPLUMOHANEH Bulgarian HSSIP 2017 10

Ha eHeprusaTa Ha eJiIeKTpoHa.

Devived from CMS Detector Slice from CERN


http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles
AHumupana eepcus

https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

PerucrpupaHe Ha (pOTOH:

Tbii KaTo (POTOHBT € eIEKTPUUECKN HeYTpPasIeH, TOli He OCTaBs C/lieAu B CUNULMEBUSI TPEKOB AETEKTOP U OCBEH
TOBa HeroBaTta TPaeKTopus He ce 3aKpuBsiBa OT MarHUTHOTO MoJie. YKa3aHue 3a peructpupaHe Ha )OTOH e
Ha/IMUMETO Ha CUTHA/IN CaMO €/IEKTPOMArHUTHUS KaJIOpUMeTbP.

/

Superconducting

ECAL
L Elettromagnetic
i

HCAL - Hadron

Iron return yoke interspersed
§

5.SeptCnietemBpu.2BafipeueH paspes Ha CMS Bulgarian HSSIP 2017 11


http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles

AHumupana eepcus

https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

PeructpupaHe Ha 3apegeH afpoOH:

CurHanv BbB BbTPELLHUA TPEKOB AETEKTOop
U aapoHHusa Kanopumetbp (HCAL). Moutun
He ce HaGnpaBar curHanun
eNeKTPOMarHNTHUS KaJlopumMeTbp.
3apegeHnTe agpoHU HOCAT efleKTPUYEeCcKu
3apag M ca cbCTaBeHU OT 3 KBapKa unam ot
2 KkBapKka (KBapK W aHTUKBapK). AOPOHM,
KOUTO ca CcbCTaBeHM OT 3 KBapka ce
Hapuyat 6apuoHUN, a Te3n OT 2 MEe30HM.
Mpumep 3a 3apefeH 6apyMOH € MNMPOTOHDLT,
KOWTO € u3rpageH ot 2 ropHu m 1 goneH
kBapK (uud).

TexHUTe TpaeKToOpuUM CbLUO ce 3aKkpuBsiBaT
OT MarHUTHOTO Mose, KOeTo No3BosisiBa Aa
ce onpepgenu TexHusa nMmnyc v 3apsag. Te
noutu He B3aummopgeiictBat ¢ ECAL, Ho
KoraTto nonagHart B afpPOHHUSA
KanopumeTbp, UHMLUUUPAT pasBUTUETO Ha
NaBMHa OT BTOPUYHU YacTULU B MJIbTHUTE
HuBa (abcopb6epa) Ha KajlopuMeTbpa,

HapeuyeHa afipoHHa naBUHa.
MpemMyMHaBaHeTO Ha Te3uM u4acTuuu npes
njiactMacoBute CUMHTUNATOPU ce

perucTpupa upes nsnbUYeHaTa CBeT/IMHA OT
CuMHTUNaTopute. BpPOAT Ha CBET/IMHHUTE
()OTOHM e nponopuvoHaNnieH Ha eHepruAaTa

Ha HagTutiAtayMiiiPana pa3sBuTUeTo Ha

af|poHHaTa NnaBuHa.

abcopbep CUMHTUNATOPU

aapoH

afpoHHa NaBUHa

Magnetic Field

OF

T~

S e o
: }ﬂl“ Fiectromagnee V
HCAL - Hadron Superconducting

i

Iron retum yoke Interspersed

HanpeueH pa3pe3 Ha CMS
Bulgarian HSSIP 2017 12

Diavived irom GMS Qetactor Slice from CERN


http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles
AHumupaHa gepcus
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

PerncrpnpaHe Ha HeyTpaJieH agpPOH:

HeyTpanHute agpoHu CbLO Morar ga 6baar 6apnoHn n mesoHu. NMprumep 3a HeyTpaseH afpPoH € HEYTPOH BT,
KOWTO e CbCTaBeH OT ABa A0/THU N eanH ropeH KkBapkK (udd). HeyTpanHute agpoHM He OCTaBAT cfeAu BbB
BbTPELHNA TPEKOB AETEKTOP N TAXHATa TPaeKTopusi He ce BAMSie OT MarHUTHOTO nose. NMogo6GHO Ha 3apefeHUTe
aApoHu, Te oTAAaBaT Uanara Cu eHeprusi B afpoHHNS KaIOPUMeTbpP, KaTo MHULUMPAT pasBUTUE Ha afipOHHa
naBunHa. BpoAT Ha nsnbuyeHnTe HOTOHU OT NNIACTMACOBUTE CLUHTUIATOPU € NMPOoNopLUUOHa/IEH HA eHeprusaTa Ha
Ha/mMTalmua agpoH.

PeructpupaHe Ha om
HegocTuralla eHeprua:

C nomolyta Ha 3aKOoHa 3a
3an3aBaHe Ha uMmnyJsica Moxxe ®

4T b
Aa ce onpeaenin KakeBa 4yacT oT MR
eHeprusaTa e oTHeceHa ot ( :
HeperucTpupaHu YacTuum, T.e. =

OT YaCTULM KaTO HEeYTPUHOTO,
KOeTo B3anmopgeimcrea
W3K/TIOUYMTE/THO PSAAKO UK OT ECAL

: 11|I Electromagnetic
HOB TUMN HEU3BECTHU YaCcTuyu. i
HCAL - Hadron Superconducting

Neutral .
Hadron ;-

HanpeueH pa3pe3 Ha CMS
5.SeptCrieremBpu.2017 Bulgarian HSSIP 2017 13

Dedived from CMS Detector Slice from CERN


http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles
AHumupaHa gepcus

https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

PerncrpupaHe Ha MIHOOH:

CurHanu BbB BbTPELUHUSA TPEKOB AETEKTOP U B MIOOHHUTE Kamepu. MNMouTu He ce HabnogaBaT B3amMogencTBus
B KaJlopuMeTpuyHaTa cucrema.

MiooHUTe ca yacTuyuTe, KOUTO ce ngeHTuduympar Hai-necHo Ha CMS, Tbii KaTo HAMa ApYyrn YacTULU, KOUTO
MOXXe Aa perncrpupamMme u Morart ga npeMuHar rnpes uenua getekrtop. Tbil KaTo Te MMaT efIeKTPUYecKu 3apsag,
TEXHUTE TPAaeKToOpUun ce 3aKpmBaABaT B MarHUTHOTO nosie. Tb KATO MIOOHUTE Ce paxaaTt Kato pesynrtar oT
pasnagaHeTo Ha YacTULN, KOUTO ca MO-TEXKN OT TAX, Teé HOCAT MHopMaLusa 3a cslyuyBaHeTO Ha NOTEHUUATHO
WHTEPECHU CHbOUTUA — MPUMEPHO paXaaHe u pasnag Ha Xurc 6030H.

|
im

Iron return yoke Interspersed

5.SeptCnietemBpr.2BiafipeueH paspes Ha CMS Bulgarian HSSIP 2017 14


http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

Kak ce pecucmpupam uacmuyu Ha CMS

http://cms.web.cern.ch/news/how-cms-detects-particles
AHumupana eepcus

https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceF or Powerpoint.pptx

| 1 | |
Om Im m im
Key:
Muon

Electron

Charged Hadron (e.g. Pion)
— — — - Neutral Hadron (e.g. Neutron)
----- Photon

Silicon
Tracker

Electromagnetic
}'”l Calorimeter

Hadron Superconducting
Calorimeter Solenoid

Iron return yoke interspersed
Transverse slice with Muon chambers
through CMS
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http://cms.web.cern.ch/news/how-cms-detects-particles
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=5582&version=1&filename=SliceForPowerpoint.pptx

YyacTtne Ha bvnarapua B CMS RPC

Cuctemarta OoT Kamepu cbC cbnpoTuButenHa nnockoct (RPC) e Hail-ronamara no njaow, B pamkurte
Ha geTeKTopHUA Komrnsiekc CMS. 3aegHoO cbC cuctemuTte ot apeidpoBu TPpbHOU U KaTogHU CTPUNOBU
Kamepu, Te usrpaxpgar MwoHHara cucrema Ha CMS u yyactBar B peructpyMpaHeTto Ha MIOOHM.
ChblecTBeH NMPUHOC B U3rpaxaaHeTo U ekcrnsjioaTupaHeTo Ha cuctemata ot RPC nmart 6barapcku
Konektusu ot Codomiickn yHnsepcutet “Ca. Kn. Oxpuacku” n MHCcTutTyTa 3a AapeHn uscnegBaHus B
BAH.

CurHasiHu enekTpoau
MoHusupalya yactuua

MioOHMTE ca 3apefeHN YacTMLM U NPUNYAT HA eNIeKTPOHMUTE, HO ca NO-TEeXKM OT TAX. PermctpmupaHeTo
Ha MIOOHU HOCU BaXkKHa MHhopmMmaums 3a MUHTePeCHU (PU3NUYHN CBOUTHUSA.

MpnHUMNBT Ha gelictBue Ha RPC e OTHOCUTE/THO NPOCT — NPpeMMHaBaHETO Ha 3apeAeHa yacTtuua npes
YyyBCTBUTENNHUA OOeM Ha Kamepara npeausBUKBa pPasBUTUETO Ha esleKTpoMarHutHa saBuHa. [lop
AEeACTBUETO Ha NPUNIOKEHOTO €/IEKTPUYHO NoJsie, eNIeKTPOHUTE ce ABWXaT KbM MOJIOXUTENTHO 3apeAeHus
efieKTpop, a TAXHOTO ABWXEHUe MHAYLMpPa CUTHaU1 B YeTALWU eNeKTpoau.

5.SeptCrieremBpu.2017 Bulgarian HSSIP 2017 16



YyacTtne Ha bvnarapua B CMS RPC

N'pynute ot Codwmiicku YHuBepcutet ,,CB. Kn. Oxpuacku“ n ot MANAE BAH yuyactBatr B
UHCT/IMPAHETO Ha KaMmepute CbC CbhnpoTuButesiHa nsockoct B CMS, BbBeXgaHeTo UM B
eKkcnsioatayusi, Habopa Ha AaHHM U cUCcTeMHaTa NoaApPbBLXKKA, cOPpTyepHOTO MofesiupaHe Ha
paboTtarta Ha cucremara U aHaJiIMsMpaHeToO Ha pesysiTaTute OoT CbOpaHuTe gaHHU. Bbarapus
yyacTBa B Au3ailHa U N3paboTBaHETO Ha BCUYKU MEXaHUUYHU efleMeHTU 3a KamepuTte OT
LeHTpasiHaTa 4YacT Ha getektopa — oowo 375 kamepu. 125 ot Te3n Kamepu ca aceMoénnpaHm u
TecTBaHU B Bbnarapus.

Bbarapckute ydyeHu yyactBar M B TeCTBaHEeTO Ha Kamepute, npoBegeHo B bapu u lNaBusa
(UTanun), a cbwo n B nadopartopunte B NMpesecaH u ISR (Intersecting Storage Rings) B LLEPH.

TectoBM ycTaHOBKU B lNpeBecaH u CodumaA
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YyacTtne Ha bvnarapua B CMS RPC

OKOMN/IeKTOBaHe U UMHCTa/IUpaHe Ha moaynute ot apeindpoBu TPbLOM U Kamepu CbC
CBbNPOTUBUTENTHU NJIOCKOCTU B €INH OT NPbLCTEHNTE HA LieHTPa/IHaTa YacT Ha fleTeKTopa
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YyacTtne Ha bvnarapua B CMS RPC

B paMKuTe Ha N1aHUPaAHOTO HaAcTpoVWBaHe Ha getektopa CMS, npes3 nepuoga ot 2013-2014,
ObNrapCcKuTe yy4eHu ydyactBaT B Cr100siBaHETO, TeCTBAHETO U BbBEXAAHETO B eKcroarauus
Ha AONBbNAHUTENHO NJITaHUPaHNTE KaMepu B YeTBBbPTUTE CTaHUMM Ha ABeTe 3aTBapsim 4acTu
Ha AeTeKTopa.

Mo BpemMe Ha NNaHNPaAHOTO OOHOBSIBaHE WU
HagcTpoiBaHe Ha CMS ca TecTBaHM WU
BbBeAieHU B ekcrnlioatauma HoBu 144 kamepu
CbC CLNPOTUBUTEJTHN NJTIOCKOCTMW.

Yact oT Obarapckus
eKkun npej eguH  oOT
LeHTpa/IHUTe MPbCTEHNU
Ha petektopa CMS c
MHCTaIMpaHn  mopaynn
oT AapencoBu TPHOU U

RPC. —-

HanbnHo wuHcTasimpaHn RPC Ha
BTOpaTta CTaHUuMa B egHa oT
3aTBapAawmTe yactu Ha CMS
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YyacTtune Ha bvarapua B CMS HCAL

AL pPOHUTE ca YacTULUN, CbCTaBEHN OT KBapKU, Hanpumep NPOTOHU, HEYTPOHU, MUOHM U KAOHW.
TaAxHaTa eHepruss ce MU3MepBa C MOMOLLTA Ha aApPOHHUSA KanopuMeTbp. B ponbiiHeHue
KalopumeTpuyHata cuctema Ha CMS pgaBa uHdopmauuss 3a NPUCHLCTBMETO Ha
HeB3auMopgeilicTBalm UIv paaKko B3auMmogeiicTBalyy YacTuLm, Hanpumep KaTo HeYTPUHOTO.

AceMbnupaHe Ha eiuH OT MOAY/ITUTE Ha
afPOHHUS KAJIOPUMETBP.

5.SeptCrieremBpu.2017

AppoHHUA Kanopumetbp Ha CMS e ot Tuna
caHaBuY. 3rpagieH e OT NOBTapsilyM ce HuUBa
OT NNbTEH abcopo6ep (MeCUHr UIn CTomMaHa) n
nao4u oT nnacTtMacos CUUHTUNATOP.
NMpeMuHaBaHEeTO Ha afApoOH MNpe3 HAKoe OT
HuBaTa ¢ abcop6epn BOAU OO0 paXAAHETO Ha
MHOXXeCTBO BTOPUYHU YacTULU, KOUTO OT CBOSA
CTpaHa CbL0 NHULMUPAT paKaaHeTO Ha Apyru
yactuyn. MpemnHaBaHeTO Ha u4acTuuute OT
afpoHHaTa naBMHa nNpe3 CUMHTUWIATOPHUTEe
HUBa npegusBuUKBa U3buyBaHe Ha (POTOHM B
ynTpaBuonieToBusa guanasoH. Msnonsear ce
cneyuasiHM ONTUYHUN BJlIaKHA, KOUTO NorabLaT
CUHATA CBeT/IMHa U wusnbuBatr (OTOHU B
3efleHNs pguanasoH. ONTUYHUTE CUTHaIM ce
npeoo6pasyBaT B €/IEKTPUYHU OT cChneuuaHu
c¢hoToCceH30pU U ce nogaBaT KbM cucTemaTa 3a
CcbOnpaHe Ha gaHHMW.
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NonAama yacT OT MeCUMHroBuTe NnJioun 3a abcopbGepa Ha
LeHTpaJ/iHaTa 4yacTt c Tersio okosio 700 ToHa M yacTt OT
abcopbepa 3a KpahHute uyactm (30 TOHA) Ha CMS
afApOHHUA KanopuMmeTbp ca npomusBegeHn B KomGuHata
3a uUBeTHN Metanu, Codms, noa KaueCTBEHUSA KOHTPOI
Ha Obnarapcku cneuynanuctu ot UNANAE BAH wu
Codhuniickn yHuBepcuter. Cnep npousBOACTBOTO Ha
abcopbepa B Cochma To e ornpaBeH B McnaHuna 3a
AONMb/HUTE/THA MeXaHU4YHa o6paboTKa.

A FROPECERORVER LR

5

g

“7(

- 35-6'“
4

Bbnrapckute cneyuaincTu, OTroBapAT 3a
pa3paboTkata " Nnpon3BoACTBOTO Ha
KOMMIOTBLPHO YynpaB/isieMa BUCOKOBOJITOBa
(po 14 kV) cuncrema 3a 3axpaHBaHe Ha
xnopugHute dotognoagn Ha  afpPOHHUA
Kanopumerbp. OT TasMu cucrtema ca
n3paboTeHU, HAaCTPOEHU U AOCTaBEHU

B CERN 22 «kpeiita ¢ o6wo 125
yeTupukaHaslHu  mMmoayna. 3a npegHurte
afApoOHHU KanopumeTpu e paspadboTeHa U
npousBegeHa B bbarapua 72-kaHaniHa
cucrema 3a 3axaHBaHe (go 2 kV) Ha o6uwpo
1728 hoTOENEKTPOHHN YMHOXUTENS.
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