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ATLAS rpynna MUDPIA

[NeTeKTopbl:

. Tekywinn npoeKkt: TpeKoBbIN AETEeKTop
nepexogHoro usny4dyeHua TRT.

.Mpoekt da3bl 1: mMoaepHusauus
HOBbIX ManbIX MIOOHHbIX Korneuy (NSW)
B 3aKkcnepumeHTe ATLAS.

.Mpoekt da3bl 2: NMukcenbHbIN
AeTeKTop.

. MpoekT ¢asbl 2: Bbicoko °
rpaHynsipHbIA  OETEeKTOpP U3MepeHus
BpPEMEeHM.

. Paspabotka HOBbIX AeTeKTopoB
3NleMeHTapHbIX YacTul,

TeKkywime padboTbl N0 hnsmkKe yacTuy,

1.Photon efficiency calibration.

2.Standard Model tests with Zgamma production
processes.

3.Lepton (non)-universality in W decays in
ATLAS.

4.Search for multi-charged particles.

5.Search of Higgs production with decay into the
Z boson and a photon.

6.CP-violation effects and anomalous interactions
in the Higgs sector.

7.RhoPrime photoproduction in ultra-peripheral
heavy ion collisions at sqrt(s)=5.02 TeV

Ony6nukoBaHo 27 ATLAS papers + 21 Conf Notez rge rpynna MU®U cpeam OCHOBHbIX aBTOPOB.

Web cTtpaHuua:
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TRT

[ModoepicKa 8bicoKoB80sbMHOU cucmemsl 0emekmopa TRT (Badum KaHuepos)
ObcnyrcusaHue 2a3080l cucmemsl U rnposedeHue uccnedosaHul ¢ paboyumu eazamu
demeKkmopa TRT. (KoHcmaHmuH Bopobbes, llemp TemepuH, CemeH [JopOHUH)
[ModoepicKka npozpamm moHumopuposaHus — TRTViewer (Cepeeli CMupHos8).

Paboma c TRT DAQ ([aHuun NoHomapeHKo, Hadexcoa lpoknosa)

TRT monitoring in ATHENA MT (Hukuma benses)

Onmumu3ayua udeHmugukayuu 31eKkmpoHo8 ¢ nomouw,bto RNN (AnekcaHOop lMemyxos)
Onmumu3ayua owuboK nNpocMpaHCMBEHHbIX U3MepeHUl Ha mpekax 4vacmuy 8
demekmope TRT u 3ppekmusHocms B80CCMAHOBAEHUA KoHsepcul. ([uaHa
Mamuu3bsHuesa)

[MlodecomosKka TRT K mpembemy ceaHcy pabomebi npu makcumasnsHol ceemumocmu BAK.
Obuwas 3a0aya.

[Modecomoska TRT nybauxkayuli no mpekuHay u PID.

KoopduHayusa pabom TRT detector group (A. PomaHOK)
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MpoekT 11 da3bl “NSW”: mopgepHU3aumMa MIOOHHOMU CUCTEMDI
sKcnepumeHTa ATLAS

Bknag MUDWU: Cucrema koHTpons kauecTa v pabotocnocobHocTv kamep sTGC) Ha OCHOBE PEHTTEHOBCKOTO CKaHepa.

MeTp TeTepuH B BaiumaHH
WHCTUTYTe BO BpemA
OTNAAKN METOAMKMN

nposepku sTGC Kamep.

HaCprﬁKa ckaHepoB B MUDU

- B . slmaaill =
; 1 *;T lﬁ
= w— B Ei - - B
sTGC scanners: CkaHepbl nocTasrneHbl 1 ycnewHo paboTtatoT 178 J WA
MeTp TetepuH, Cepreit CMMPHOB, B MecTax cbopku kamep (Poccus, N3pauns, 1% f. d
Y e TR ';-———J
AHaTonMii PomaHIoK, KOHCTaHTUH Kanana, Kutau, Hunw). Ce——t J ,—fq i
¢MnMI_IrIOB- Chambe:a measured current (nA) haiY3 Chamber 4: measured current
PaspaboTaHHaa meToamKa n npnbop No3BonAloT . J! \,]'i —4!
NSW integration and commissioning: AeTanbHO MU3y4aTb paboune xapaKTepuCTUKK . : - g »
AHaTonui PomaHiok, MeTp TeTepuH. | KaMep W 06HaPYUTb AedEKTbI KOHCTPYKLMM UK 1T 8 o Bl ’-i'
Nnpon3BOACTBA T 2 e 3
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MpoeKT 211 ¢asbl - ITk:
Pixel Detector: EC cooling

O6Aa3aHbl y4acTBOBATb BO 21 hasze moaepHM3aLmumn O6a3atenbcrBa:
Ti manifold gna cuctembl oxnaxkaeHUA NUKCENbHOIO AeTEeKTOpPa

Strip Barrel Strip Endcap

2.50mm Tube passing over
Pixel Ring

Pixel Inner Layers

Pixel Outer Barrel

Pixel Endcap

OCHOBHbIE YYaCTHUKMU:
llemp TemepuH
KoHcmaHmuH Bopobebes
Cepzeli CMupHos

Yuacmue 8 pa3Hbix ob6aacmsx
6ydem pacmu no mepe
npubnuxeHusa K LS3
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MpoeKT 21 ¢pa3bl - HGTD:

O6asatenbcrsa: Ti cooling manifold

OCHOBHbIe YYaCTHUKMU:
llemp TemepuH
KoHcmaHmuH Bopobebes
Cepzeli CMupHos

17 ATLAS-HGTD v

Yyacmue 8 pa3Hbix

e kL XL LY
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R obsacmsax 6ydem pacmu no

mepe npubauxceHusa K LS3




Mpoekrt: A Forward Multiparticle Spectrometer for the LHC

R&D: TRD gna naeHtMdumnKaumm agpoHoB B ob61actu aHeprum ao 6 TaB.

dusmnyeckan uenb:

1. WN3mepeHMe agpOHHbIX
CNEeKTPoB (BaXKHO AnA
KOCMMUYECKUX Nyyeln)

2. ®u3KnKa YapMOHMS.

YYacTHUKM:
H.benses

C. [lopoHuH

. [loHomapeHKo
C.CmupHos
FO.CmupHos

[l. TemepuH
K.Bopobbes

Positive arm: sensitive area (X,Y) 40 x 30 (?) cm?
A

—
—

~3*2.3 M. To be optimized!

Straw TRD

~130 m from
the interaction
point

Tracking planes

:%m tom 3.2m. To be optimized! _ _
P e 111 D
\\EH% ........... E%%% \\-E
fon o— “H B H stawTRD “H @ - @H— :
. GaAs GaAs GaAs GaAs
\
I
Negative arm: sensitive area (X,Y) 5 x 30 (?) cm?
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|. TRD based on straw technology.

Test beam: 2 double layer straw modules with radiators of 15 foils.

Straw modules Straw modules with radiators

e | Radiator materials: Radiators:

Mylar 50 um, 1.39 g/cm3 | 1. Mylar 50 um, 3 mm gap

PE 67 um, 0.9 g/cm3? | 2. Polyethylene 67 um, 3 mm gap

PE91um, 0.95g/cm3 | 3. Polyethylene 67 um, 2 mm gap
4. Polyethylene 91 um, 2.3 mm gap

The main goal was to develop precise MC model which can describe any
radiator-detector configuration.
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Probability/keV

Probability to exceed threshold

Data/MC comparison: Mylar radiator with different particles.

Differential (top row) and Integral (bottom row) energy spectra in straws.
Mylar radiator 50 um 15 foils
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v=1136
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2018: 120 GeV muons, Mylar radiator, averaged over all straws

Muons 180 GeV
y=1700

Muons 290 GeV
y=2746

Electrons 20 GeV
y=39139

2018: 180 GeV muons, Mylar radiator, averaged over all straws

2018: 290 GeV muons, Mylar radiator, averaged over all straws

2018: 20 GeV electrons, Mylar radator, averaged over all straws
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MC reproduces y-dependence very well on the range of y—factors
102 - 4*104
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Expected and reconstructed particle composition for FHS@LHC
Iterative Bayesian approach.

Antiparticles reconstruction Particles reconstruction
[ e Generated Pions ~ sweus Generated Kaons ~ ssees Generated Protons o Generated Pions ~ ssees Gonerated Kaons ~ seses Generated Protons
| —*— Reconstructed Pions —&— Reconstructed Kaons  —a— Raconstructed Protors [~ —e— Reconstructed Pions —#— Reconstructed Kaons —a— Reconstructed Protons
e
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What reconstruction accuracy can be reached after many iterations? Antiparticles:

—_ Antihadrons. Energy = 1 Tel Antihadrons. Energy = 6 TeV
& 2 « Pions w Kaons s Profons Figns o Kaons s Profons
= (m) AT o
"
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For antiparticles much better than 1% for low energies and for energies close to 6 TeV ~ 1%
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ll. TRD based on high granular
semiconductor technology.

Transmon
Radwabon

0~ \/14x2/y 2 —1/72 —

Fravrsimon
Radwton

y 2727272777277 74

EEY TimePix3 front-end chip attached to Si or

GaAs sensors.
PHOTON A SENSOR o
| lg_

PHOTON B

l l
CHARGE ||

BUMP

Timepix3 front-end hybrid pixel readout chip:

» Various sensor materials possible.
'Efég%gmcs « Simultaneous per-pixel measurement of a time-of-
arrival (ToA) and the time-over-threshold (ToT).
+ Time resolution of 1.56ns and
» Spatial resolution of ~16um
+ 256 x 256 pixel matrix with 55 x 55 um2 pitch
+ throughput of up to 40 Mhits/s/cm2

TimePix4 with improved time measurements is coming
soon (see later)

. . N
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Energy [keV]

Photons per particle

Data/MC comparison. Si sensor. Electrons 20 GeV.

Mylar radiator 50um, 2.97 mm spacing, 30 foils

Data registered spectra

Two-dimensional distributions of TR photon energy (Y) VS production angle

o B e e L B o o o o L N
— Dan {n, =0.51248) J

—— Simulation (n, = 0.52628)

000 < @ < 6000 keV

1 IIIIILI.|

1 IIIIIII|

I
0 05 1 15 2 25 3 85 4

Angular distribution of TR photons.
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Energy spectra of TR photons.
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Si-GaAs sensors comparison. Electrons 20 GeV
Mylar radiator 50um, 2.97 mm spacing 30 foils

Fraction of photons per beam particle
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Angular distribution of TR photons.
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ATLAS:

Hem unmepecoe e Forward Physics.
lNMpoekT byaeTt peanusoBaH B pamkax CMS.

[MnaHbl rpynnbi:

[lybnukauus pe3ynbmamos R&D 2020 - 2021 200k, 8
yacmHocmu, Ha ICPP and TRD koHgbepeHyusix.

Hexkomopsie uccriedoeaHus Ha ry4qke rninaHupyromcs e 2021.

C 2021 ocHosHas desmernbHocmb TRT u ®a3a 2 npoekmei.

Anatoli Romaniouk, MEPhI meeting, 24.06.2020
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ATLAS physics

3apaua OcHoBHble CratbAa ATLAS Ouvcceptauus
yHacTHUKU OTBETCTBEHHOCTb
Photon efficiency calibration. H. Mpoknosa ? Ja ====
Standard Model tests with E.Congaros 20217 Aa A. Kyposa (opopmnsetca)
Zgamma production processes. A. Kyposa 2021?
O. NatMnsbaHuesa O. NatnnsbaHuesa (ewe 2
A. MeTtyxos roga)
+ CTyaeHTbl
Lepton (non)-universality in W [. MoHOMapeHKo 2021 [a Oxkuaaemblit cpok 2021?
decays in ATLAS. + CTynent
Search for multi-charged particles. | 0. CmupHos 2021 Da ====
O. bynekos
+ CTyaeHT
Search of Higgs production with H. Mpoknosa 2020 Aa Odopmnsetca
decay into the Z boson and a + Crynent 2020?
photon.
CP-violation effects and anomalous | H.benges (... [ .. 2020
interactions in the Higgs sector +CryaeHt
RhoPrime photoproduction in ultra- C. TumoweHKo 2021 Ha ====

peripheral heavy ion collisions at
sqrt(s)=5.02 TeV

+ CTygeHT

Anatoli Romaniouk, MEPhIl meeting, 24.06.2020

16



YT1Oo panbue?

CNNWKOM LUMPOKUIM CNEKTP UCCAeA0BaHMN CKOpee HegOoCTaTOK, YEM NPENUMYLLECTBO.
NccnenoBaHmMA NO HEKOTOPbIM HanpaBaeHnAM byayT 3aBepLUeHbl B binxKanwee Bpems.
TpebyeTca geTanbHbIN NEPECMOTP HAaNPaBIEHUN C y4EeTOM ONpeaeeHHOMN TEKYYeCcTH
cocTaBa rpynnbi.

B 6byaywem npeanonaraetca MakCMMyYM 3 HanpaB/IEHUA MO HECKO/IbKY YEN0BEK Ha

Harpas/eHUe. ]

BakHO Bbi6paTb HOBbIE HaNpPaB/IEHMSA, KOTOPbIe ABNAIOTCA Hanbonee akTyanbHbIMM C
BECOMbIM Hay4HbIM BbIXOAO0M, KpaMHe KeslaTeNbHO, KaK B 6/1IM3KOM, TaK U B AaNEKOM
nepcrnekKkTmBe.

MpeemMcTBEHHOCTb (OTKPbITOCTb K MPOAOKEHUIO) HAaNpPaB/EHUM KpalHe BaXKHbI MOMEHT,
€C/IN HET OYEeHb «ropAYEen» 3a4a4M.

OAHO 13 BaXKHbIXx TpeboBaHMM K byaywmMm 3agav4am ABAAETCA UX ' TPAHTO-MOAYYaEMOCTbY
[pyron Ba*kHbIM MOMEHT 3TO UX AUCCEPTALMOHHAA EMKOCTb.

BaxKHO nmeTb 3a cobomn 3HAYNTENbHYIO OTBETCTBEHHOCTb B HArpaBaeHUA VICCI'Ie,EI,OBaHVIl\;I. _

Hy»XHO NOHMMaTb, YTO BbIOPaB HanpaB/ieHMe, Mbl ONpeaenaem Hay4yHYIO }XU3Hb Haluel
rpynnbi Ha 3HaYUTEIbHOE KONMUecTBo nert!

Anatoli Romaniouk, MEPhIl meeting, 24.06.2020

KpaitHe BaXXHO ansa
dUHaHCHMpoBaHUA
pa6ort!
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