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LHC shutdown LS1

LHC back for physics in April 2015 with most probably 13 TeV, i.e. 1.6 times

enlarged energy
2013 | 2014 | 2015
F ALy a5 o wlofs e [alm 1|1 als|o[wols[F[mA

LHC

SPS

PS

PS Booster

beam to beam

available for works .
_lllllllllllllllllll
H Physics B Shutdown
Beam commissioning B Powering tests

ATLAS LS1 activities:

< repair and revision of all
ATLAS sub-systems.

<> installation of the Pixel IBL.

<> Analysis of data accumulated
during RUN-T.

<> Preparation for the ATLAS
detector upgrade in Phase-I
(2018).
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RUN-I: ATLAS Luminosity & Data taking

Outstanding performance of LHC !

FﬂOQ

y [fb

_L_L_L_L
o Y I{X <

Delivered Luminosit
(@)

ATLAS Online Luminosity

e 2010 pp Vs =7 TeV === PbPb \[5, =2.76 TeV
w2011 pp \'s =7 TeV PbPb \[s,, =2.76 TeV
= 2012 pp \s =8 TeV

AL/L = +2.8 (preliminary)

AL/L = +1.8

AL/L = +3.4

| T

ot
Month in Year

2012 - 8 TeV
L ~ 23 fb-!
2011 - 7 TeV

L ~ 5 fb!
2010 - 7 TeV
L ~ 0.05 fb-!

Number of events in RUN-I dataset
(~ 28 fb1) after all selection cuts:

W-=>Iv ~100 M (LEP2: 0.2M pair W*/W-)
Z-> |l ~ 10M (LEP16M)

tt> kX ~ 04 M

SM Higgs ~ 400

[~1 H-> Yy (~1 H> 4l) produced every 50’ (14h)
at 7x 1033 ]

Data-taking efficiency = (recorded lumi)/(delivered lumi): ~ 93.7%
Fraction of data after data quality cuts used for analysis: ~ 94%
Fraction of delivery luminosity used for physics: ~ 90%

> excellent performance of data taking and data quality

Inner trackin
Lot Calorimeters Muon Detectors
. LAr LAr LAr . . Toroi
Pixel SCT TRT EM HAD FWD Tile MDT RPC CSC TGC Solenoid d
99.8 99.6 99.2 975 992 995 992 994 988 994 99.1 99.8 99.3
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A challenge in RUN-TI

pile up

events

Numbers of interactions per bunch crossing

180
160F-
140F
120L
100E
80F
60f
40f
20f

Recorded Luminosity [pb™/0.1]

ATLAS Online Luminosity =

@ Vs= 8TeVﬁ.dt 21.7 o™, <u> = 20.77
3 s= 7Tevﬁ.dt 5.2fb", <u>= 9.1 =

) 3
15 20 25 30 35 40

K=L X Ojne;/ (Npunch X )

Huge efforts
invested over
the RUN-I to
minimise the

impact of pile-
% up on physics

Mean Number of Interactions per Crossing

Peak interactions per crossing

50

455— Vs=7Tev Vs=7Tev \/§=8TeV—§
= ATLAS = —
40=" Online Luminosity o PE
30~ : , : R =
s EExperiment’s design value ~_2_2______¢_$_ e
2’EExpected to be reached at L103% ~ . 3
10E- T £
sE- i b =
0 =N PR, M * 1 |’ 1 |. ||||||| T T B S S Y B S =
ya N)‘ W oot yet pet W oct yet pf W oct

peak # collisions vs time

llllllllllll

lllllllllll

||||||||||||

Month in 2010

Month in 2011

Month in 2012

Peak Luminosity: 7.73 x 1033 cm2 st

Strategy:
* Developed pile-up robust fast

Z—up event from 2012 data with 25 reconstructed vertices

triggers;
- Optimized reconstruction and
identification of physics objects;
* Precise modeling of in-time and
out-of-time pile-up in simulation;
» Flexible computing model to
handle x2 trigger rate and x2
event size.
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Trigger in 2012

Trigger Menu optimized for 7x1033cm=2s! at 8 TeV:  Trigger rates:
< improvement of object selection, e.g. isolationto  * Level 1 rates ~ 65 kHz
keep single lepton threshold low (in-spite of 2 x * Level 2 rates ~ 5 kHz

lumi and 2 x pile-up with respect 2011) - Event Filter(EF) rates ~ 400 Hz
<~ pile-up robust algorithms close to offline . _ o

selections Efficiency of inclusive single
Operations in 2012 show trigger is coping very well ;:leeC_LrPO” trigger as a function of

(in terms of rates, efficiencies, robustness,...) with

> 1.1 T T e
harsh conditions while meeting physics requirements s, | A7AS Freiminay E

W E - -~ e =
Main triggers at 7x1033 cm-2s-1 T —
Offline L1thr Lirate EFthr EF rate ok T3
(GeV) (GeV) (kHz)  (GeV) (Hz) @510% ek E
e> 25 18 17 24 70 08 [Lat-a1m’ is-8Tev o £
u>25 15 8 24 45 075F  2012ppColisionData  —eF
dilepton  10-15 15 818 21 R I N N

Number of Vertices

2y25-40  10-16 12 20-35 17 v "
I contfribution:
21 30-45 11-15 12 20-29 12 O D .
! « E{Mss trigger optimization for 2012 data;
e 2 2 2 - optimization of single electron trigger for
MET 120 40 2 80 17 RUN-II (efficiency and rate) using 2012;
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Electron Performance

Results are from Z—ee data and MC tag-and-probe

Electron reconstruction impr'oved z 105 .
i - k5] C ATLAS 15<E,<50 GeV ]
<> More performing track cluster matching g [ Preiminay 2012 |
. . . w ¥ a4 0 |
< Track pattern recognition takes in account of R e e
bremsstrahlung losses R ‘As%i E
o o o _ o g LA CA A i
< Achieved ~ 987% reconstruction efficiency, ~ g oop iy .
flaT VS n and ET é N z::<:Aa:|s=7Teijdt=4.7fb' 2011;
0-85__ e 2012data|s=8TeVILdl=20.3fb" 'f
0'8:IIII_Illl_lIII\I_IIII_IIIIII‘IIII‘\\II[\IIIIIII]III\:
Retuning of cuts (shower shape) Identification B et C
efficiency achieved ~ 95%, ~ flat vs pile-up
> 1-05_' L L L L T T T
g - ATLAS Inl<2.47
;g 1:_ Preliminary _:
Electron identification efficiency O by e e e 0 2012 o
T T T o C A =
> L/ B LS B R = = 0.95¢ $AAA ]
3 0.95[, = ER: ]
% 09E -.----..--.-"'i- | i = § 0.9;% 2011 _:
F ] T g5 B &
0'85:_ = C —A— 2011 MC 1
= = 0.8 __ @ 2012datays=8TeV | Ldt=20.70" ]
0.855 55555555555555555 = I ] g —o— 2012m0 / g
075 € > 15cev E 075 50~""30 "4 50 60 70 80
0.7 Loose 2012 =
B II\_/Iou(?tSiI%IE)%g'n ATLAS Preliminary Cluster E; [GeV]
0.65 , Medium Ldt=203fb" TR
o i ghtLLH V[§=8TeVZ—>ee . PNPI contribution : .
0.6 . é L .1|0. L .1|5. L .2|0. L .2|5. L '36 s/w development for the tracks refit to account lost of the energy due to brem;

measuring electron efficiencies in 2012 data and define SF in Z—ee
number of primary vertices and Y—ee channels:

validation of egamma s/w;
The work supported by RFBR.
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Search for high mass di-lepton resonances

Models: Z'(SSM,E6), Z*, G*(RS) etc

- Signature: I*l- (with |=e )
<~ two electrons |n|<2.47 E; >40/30GeV
< two muons |n|<2.4 E 525 GeV

Highes’r invariant mass dielectron event
m,, =1. 5TeV pr=0.59/0.58 TeV

222222

Benchmark model: Sequential Standard
Model (SSM) in which Z' has the same
coupling to fermions as SM Z.

Highest invariant mass dimuon event
m,, =1.8TeV,pT=O.65/O.65TeV

= S M E Y e
&)/ TILAS /; » :

il _/_\ Lo/ A/ /// i
22 7hmrrrrfrr7f/ 2 < A\

Cells: Tiles, EMC
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Search for high mass di-lepton resonances

 Backgrounds:

« Signals: From LO simulation

« Observable is mass of di-lepton pair normalized to Z-peak
« Dominant background is Z/y*— |l

< From simulation: Drell-Yan, diboson and ttbar
<> Data-driven estimation : W+jet and dijet

Events
—
(@]
[+)}
]

—_
o

w
[I_JTTI

ATLAS Preliminary e Data 2012

Z' — ee Search Oz
B B+
Ldt=20"fb [ Dijet & W+Jets
Is =8 TeV [CJDiboson
Z'(1500 GeV)
[JZ'(2500 GeV)

L 4

II|III|II1 Illlllllll

*. ++1+l¥’l *
SOt es et etesty, TTSTT] |

L 4

100

Observed / Expected
oo o=
(o) B R S I
[ L
b
[

200 300 400 1000 2000 3000
Mee [GeV]

Events

Observed / Expected

107 = ——————— -
. ATLAS Preliminary e Data 2012
10 Z — uu Search Oz
10° Ldt=201b" I
|:]Diboson
10* \s =8TeV Z(1500 GeV)
[[]Z (2500 GeV)
10°
10?
10
1
10
102 5 , L
1.4 —E
1f 2 et +++ l| 1 3 _§
g:z i ++ITl % & :g
100 200 300 400 1000 2000 3000

m,, [GeV]
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Search for high mass di-lepton resonances

In the absence of any significant PNPI contribution :
o o . o . .
signal _954 CL. limits were set i’ *© clectron channel analysis: cut flow, QCD bkg.
Bayesian approach on cross section estimation, SF for electon efficiencies, Z* MC
time branching ration production and validation, CL for Z* channel.
;\’-'.,, 6 _ —fic=ds . 7 -
£(/\’ V) — H € n G(V). .\!IOdCl Z ’ . ’ Z ’ ‘
: d;! Year | Obs. [TeV|] | Exp./TeV| | Obs. |TeV| | Exp. [TeV]
2010 1.048 1.088 1.152 1.185
LLR — —g 1n Lldata | fiz), My, D) 2011 2.22 2.25 2.20 2.22
L(data | (fiz:- = 0), ) 2012 2.90 2.87 2.85 2.82
'-§_1 L ANLAE = 1€ L L B B =
=Y ATLAS For Approval, g, 6cted limit 3 & F ATLAS For Approval 3
© 10" §=8TeV [ Expected + 10 _: a; 4l Vs=8TevV . Expected limit |
Zssu— I [ ]Expected+20 3 10 - Zand I Expected + 1o =
— Observed limit > Expected + 20 a
10° — Zosu _E 10* = — Observed limit E
§ - Bz .
10° = 10° E
10° eedet=2o.3fb" _g 104? I Lm0 E
uu:[Ldt=20.51b" ’ - JLdt 205" :
10-5 PR AU SR W T (NN TN TN N NN TN SN TN SN N TN ST WO TN (NN SN TN SO S N Y SN 10-51 L1 o v v b by g
0.5 1 1.5 2 25 3 3.5 5 1 1.5 2 25 3 3.5
M, [TeV] . o M,. [TeV]
Z' (SSM) observed limit: 2.90 TeV Z* observed limit: 2.85 TeV
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Search for heavy bosons decaying to lepton and neutrino

Many models predict additional heavy bosons that decay to lepton and neutrino
Use Sequential Standard Model (SSM) W' as benchmark model
Search for high mass states with lepton plus missing ET
The observable is transverse mass
[ yomiss
m, = 2p,E;”"(1—cos@,)
Look for excess above background - counting experimentl!

- Signature: v (with I=e y)
< one electron |n|<2.47 E; >125 GeV and missing E;> 125 GeV
<- one muon |n|<2.4 E; >45 GeV and missing E; > 45 GeV

10° . . ——— . @ ———— :
ATLAS Internal @ Data 2012 S 107 ATLAS Internal
10° I w(s00) & X
[ w(1000) 10

[ w'(3000) 10°
10°
10*
10%

10

BT ' - '1; 108 = B S mme
ET™ [GeV] o "
i --' i o ﬂ
§ s—1 - J——
ETmass electrons e EJ'rmiss muons ‘ o
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Search for heavy bosons decaying to lepton and neutrino

10° ™

ATLAS Internal @ Data 2012

ATLAS Internal @ Data 2012

g 10° I wsoo) é 10 W00
o prelectrons S o prmuons S
10° E;V 10;
Bl Top 10 o)
102 1 Diboson 10° [ Diboson
10 e 10?
4 10
10” 1
10
o 10° ‘1(|)2 ' — '103 '
P, [GeV] P, [GeV]
=S N S S A 8 N RS 3 .
SETTETTT AT M Ty + ]l I T R T B 1 = R
: At | +fﬁlj[hl i J[} }
Observed in both channels that Background:

MC overestimates data at high p+
Should be resolved to be able to
unblind

* W —lv most dominant and irreducible
« Z-ll when one lepton is not
reconstructed mimicking real missing E+

« Dibosons (WW WZ,ZZ) + ttbar+ single
top production are the next largest that
have real missing ET

* QCD multi-jet estimated from data
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Hay4Has ceccus OPBS

11




Search for heavy bosons decaying to lepton and neutrino

Analysis is still blind: data above 252 GeV (in the limit setting region) is not
shown on plots

Events

102 -

data/MC

mrelectrons
10° T T T T T T T T T
ATLAS Internal @ Data 2012
10° [ w(s00)
[ w'(1000)
10° 1 w'(3000)
10°
102 [ Diboson
Qcb
10

107

m, [GeV]

o [GaV)

Events

data/MC

m+ muons
10® = : : : ——7 : : r
107 ATLAS Internal ® Data2012
[ w(s00)
108 [ w'(1000)
10° 1 w'(2000)
10*
10*
10%
10
1
10"
102 =
102 10*
m, [GeV]
™, [Gav]
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Search for heavy bosons decaying to lepton and neutrino

PNPI contribution :
« electron cahnnel analysis: cut flow, QCD

bkg. estimation, SF for electon

. . * . Model w’ w*
efﬁugnaes, W MC*pr'oduc’rlon and Year | Obs. [TeV] | Exp.[TeV] | Obs. [TeV] | Exp. [TeV]
validation, CL for W* channel. 2010 1.49 1.45 1.35 1.32

2011 2.55 2.55 2.42 2.42
2012 2.95 2.80
— 10° e f e S 3'1035*1 . SN B l T T
= — E s E —— oW S Iv)
o aN . gigu:e: :t asm oL |- o) r X —e— Excluded at 95% CL
. -rerr Expected limit : L Expected limit
107 ~ A tio E E
v |2 3 =

10 } 105
1 i U= A
T 3 = m>04m, AN
m>04m, N = - x
. ] ) | -
e T IS PRI PR T N T 107500 1000 1500 2000 2500 3000 3500 4000
500 1000 1500 2000 2500 300&/ | r::gg[ezovgo W* mass [GeV]
, . * imit:
W' (SSM) expected limit: 2.95 TeV W* expected limit: 2.80 TeV
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Forward-backward asymmetry in Z—l|

Due to the V-A nature of the electroweak - Agy = TE—OB
interaction, the leptons produced in the < 1 _ATLAS Preliminary TF* T8
annihilation process qq— Z/y*— I'I- present ZjZ;ILd””“’ e
a forward-backward asymmetry (Agp) with o4 L
respect to the quark direction in the rest <o SRR
. -0.2F Y Data
frame of the dilepton system. i PyTiia
= s
do  4ma’® 3 , e e
s = e | < A(] 4 cO8” ) + Bcos O e
dcos@ 35 |8 ™, [GeV]
ATLAS, e CC [ —o=5O—+
Several Standard Model parameters can be ATLAS, e CF | —=5— ATLAS Internal
ATLAS, u —o=9 -
ex’rrac’rec-i from the Ag, measurement. One i B _‘:.E__]Ldm,e b'@ 5 =7Tev
of these is the electroweak mixing angle, oms [ —
sinB,. At tree level, this is expressed by el = o
the ratio of the vector and axial-vector Lep. A% [~ B
couplings of the fermions LEP. A | G —— MSTWPDE
SLD,A o ~— ATLAS-epWZ12 PDF
LEP+SLC | o
g"‘. POGFit | l.A.ALS’..L.,..LAAAA
Viree _ 1 -4 QflSiﬂ:gw 0.22 0.225 0.23 0.235 0.24 0.245
f ’ - 2.eff
g;\.!ree Sin“By,
24 pexabps 2013 HayuHas ceccma O3B 14



Z-boson polarization

Differential cross-section represented as of nine helicity cross-sections multiplied
by harmonic polynomials in 6, angles of lepton in the Collins-Soper frame:

LO term
U+L 1
: do _ 3 dGZ { — A, (1—3co0s’ %)= A, sin2 cos
dp;dydcosvde 167 dp,dyd 2 2 LO term
A3, A4, AD5, A6 - parity conserving +1A2 sinzﬂCOSZ(p+A3sinﬁcos
AO, Al, A2, A7 - parity violating 2

A4 - related to AFB + A sin® ¥sin2¢ + A, sin29sin@ + A, sin¥sing}

{- Angular coefficients Ai are functions of lepton-pair kinematics: p{', y;, m.
Contain information about underlying QCD - dynamics, subject to modifications
from higher order perturbative and non-perturbative corrections, structure
functions, renormalisation/factorisation scale, underlying event, dependent on
the subprocess type: annihilation or Compton scattering. => QCD dynamics can be
probed.

<> Aim is fo measure all 8 coefficients AO -A7, which requires simultaneous 2D
fitting in (cosO.,®.s) parameter space.

<> May be used to compare MC generator implementations of hard scatter/parton shower

<> Not explored in TH papers since almost 20 years, last published results on
NLO corrections for Tevatron from ' 94.
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Z-boson polarization

Angular coefficients are not expressed by analytical formulae (usually). Some expected
to be small: A1,A3,A4, or close to zero: A5,A6,A7. At large py, AO and A2 grow and
saturate at 1.

6 02 <« O
o, 1u:1 < E 1 < L ]
< 4F 0.15F 3 0.08F E
12F E ] = 3
E E ] 0osb- ]
E o1 3 E B
£ Ao : Ay ] g E
3 005 3 004 ;
o3k - ] oo2f- E
0.45— ] O E
02f 20sF = : E
TE " ———— ] 402} E
_05: L 1 0 1 .1 1‘ - . . -

T ot —r——rT—rrrTrrrrr 2

1
1
Ad

lllflllllll
& o 4
- (%] P \
L \ TTTTTTT
| |
=
o o
1
ot

0.4 -

(=]
—
III IIIIIIIIIIIIII‘

|

QIIIIIIIII

BF

1 1 L 1 Il 1 1 1 -
82 84 86 88 00 @2 @5 @8 100

. s C 1 1 1 1 Pl EPEPRPS EPEPRP EEPP TPUPUP EPEPEr L ]
m.. (GeV) M.. (GeV) 085" 84 86 Be o0 02 o4 06 08 100 i VTN TITNT VT TV FUTI TOUI ORI
/7 mantina Oth Af Anril 7N12 5 4 3 2 4 0 1 2 3 - 5
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Z-boson polarization: analysis strategy

<> Standard data analysis in the fiducial volume, after background subtraction
and unfolded to the particle level (from detector effects and QED FSR: use Born-
level leptons).
<> Monte Carlo templates (particle level) propagated to the fiducial volume; use
reweighting to isotropic events.
< 2D fit in (cosBs,@s) distributions in p; bins, coefficients AO-A7 extracted from
the fits.
<> Comparison of measured coefficients with different MC predictions and different
PDFs.
« Interpretation in language of QCD dynamics.
« Relation between A4 and sin?8,,.
<> Prediction power for other observables (e.g. ®*) At this point, we have a handle
(in principle) on infinite order QCD in Collins-Soper frame!

«full phase-space fiducial phase-space

] = .= 1 Distributions are sensitive to the
fou £ " 1 production sub-process, and the
Y ﬁ_;;ir ol shapes change rapidly with pZ.
e e P j 3 In flducml volume, ’rhg shapes are
S o '3 dominated by kinematic effects

Lol | M | 1 P I P |
f 02 06 04 D2 0 02 04 0& 0® 1 1 408 L 04 02 0 02 04 05 08 1
coq._-ﬂ | cos(t),,)




Z- boson polamzaﬁon QCD background estimation

ILdt- 20610 "

T
——Data 2012 (Vs V'.s TeV)

[1Z- pn
Bw- uv
[IMulti-jet
-Z—) T

[ & single top
[C]DiBosons

coubol vl vl vl ol o IIIIIII‘-

100

P I
150

PR I T
200 250

MC/DATA
5
o

50 100

250
P (GeV)

150 200

_[Ldr: 206 "

B B e
——Data 2012 { Ys=8 TeV)
[1Z— pu
W uv
[ Multi-jet
Wz
[ & single top
[CIpiBosons

-1 -08 -06 -04 -02 0 02 04 06 08 1
}S 1: T T T T T T T T T
3 105 +
g 1+ + + e - RARGERGEE s an s T oo e o= T on o e Aé*. _++
0.95
Og L 1 1 1 L L 1 L 1
-1 -08 -06 -04 -02 0 02 04 06 08 1
cosdig

MC/DATA

108

3 —+—Data 2012 { Ys=8 TeVE
E J.Ldl 20610 " [JZ-un B
107’ E [ (e =
E [ Multi-jet 3
10% Wz« 2
E [ tf& single top E
105 C [ piBosons ]
104 E =

70 75 80 85 90 95 100 105 110 115
1 T T T T T T T T T T
1.1 o
STV . FIRVCINCS il
0.95 ¥ ¥ RASwE =t ETnerwe oo A
0.9 i i i i i i i i i n
70 75 80 85 90 95 100 105 110 115
M,, [GeV]
108 UL R w Yy Ty
J‘Ldt: 206 12— un
W
107 :IM:Inre‘;
Wz
1 06 [ 73 single top
[CIDiBosons

104

T[T T T T T T Ty T T T

MC/DATA

MC/DATA

1082_ T bata 2012 ( Y528 ToV) - -
E |Ldt=2061 " 170 E

B EW- uv E

107 E I Multi-jet =
E Wz 3

1 06 — [l tf& single top _
% [CIDiBosons ;

5 [ -
104 :
10° =

102

10
2 15 4 05 0 05 1 15 2
» . S :
1.05
U ac oo on adE o e e  ARadhac === s
0.5 ;
0.9
2 45 1 05 0 05 1 15 2
Y.

PNPI contribution :

« muon channel analysis: cut
flow, QCD bkg. estimation,
unfolding, closure for

unfolding, reweightnig reco to
data, femplate from different
MC and fit in 2D space to
extract coefficients
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TRT detector

doTorpagpua ogHoM U3 Tpybok ana
noAauYu rasoBon cmecu B getektop TRT,
cAenaHHas ¢ NOMOLLbFO 3HAOCKONA, Ha
KOTOpOW BUAHO ee nospexaeHus B
mecTe u3rmba noa Bo3aeUCTBUEM O30Ha.

[

0.18

017

0.16

0.15

0.14

0.13

Cropora AHX Cropora CH
Vreuka /gacH Vreuka 1/gacH
MogymsH Jit el Tocne- Monyms X Jo- TTocne-
pemonTtal| pemonrtad pemorTad| pemorTal
AlH ox 0x AlX HUGEH 401
A0 0x 0x A20 54 ox
A3d 0.062 (1181 A3 0.254 0.152
A4 0.84 0.94 A4 HUGEHX 2601
ASH 034 0.12 AS5H (1)s4 (1)s4
A6H 4.50 3a A6H HUGEH 181
B1H 750 0.12 Bl1H 0= 0=
B2H (118} (118} B2X 1)s4 (1)s}
B3H (118} (118} B3H 250 240
B4X 0x 0x B4H 0.12 ox
BsH 9 0.042 BsH 0.264 021
B6X (118} ox B6X 0.014 0.072
B7H ox ox B7H 0.0142 0.084
B8H (118} (118} B8H 0.021 (1)s4

TR ratio vs # run

ECC

ECC

Entries 4028962
Mean 2.088e+05
Meany  0.1559
RMS 4015
RMSy  0.1742

[I— ]

202 204 206 208 210

PNPI contribution :
repairing of TRT

detector;
TRT s/w

development
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Pixel New Service Quar’rer Panels (nSQP) and IBL

Transfer services from outside world fo pixel detectors
* Problematic opto-couplers on SQP
« To replace these need new infrastructure and electronics
* New electronics will allow greater readout bandwidth for
> 1034 operation

PNPI contribution :

* creation and assembly cables for the nSQP
(technicians and engineers);
installation of cables and temperature sensors for
the Pixel evaporative cooling systev

« s/w developing for the Pixel DCS.
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TDAQ/DCS

OTAen UHPOPMALIMOHHBIX
TexHonoruu npoe. Ps6oe HO.2.

PNPI contribution to DCS:

 Upgrade computers, operating systems and
base SCADA system of central DCS (11 PC)

- Development, testing and put in production of
new CANOpen OPC server in advanced
standard OPC UA.

» Upgrade and improvements of:
—Rack Control system,
—-DCS Access Control (including remote access),
~ATLAS - LHC Communication
—Interface to Condition Database
—Calorimeters’ Cooling package

PNPI contribution to TDAQ:

. Software development of the system of
control, configuration and monitoring of
ATLAS DAQ - 4 new versions have been
issued.

« Improvement of web interface of the
"Shifter Assistant” system for the expert
support of operational control of DAQ and
detectors.

. Development of new tools of archiving and
graphical representation of operational

« DCS Expert on-call (7/7,24/24) > 20 weeks.

monitoring information.

Scheme of archiving &
representation of data of
TDAQ operational monitoring

file-based archive
alldata

O nE=) {
A )
| partiton |
(

b [
p-beast [][;/ > ‘

offHine, on-demand
indexing

) [ p-beas (i o e |

selected data L) o= |

(RunCtrl, DF)
SPLUNK cluster |
|

Data querying, analysis,
visualization in browser
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TTnaH moaepHusaumm (upgrade) LHC

2009 - < LHC startup, vs = 900 GeV
2010
Vvs=7~8 TeV, L=6x1033 cm?s'!, bunch spacing 50 ns

Peak luminosity observed in ATLAS in 2012 - 7.7 10°3 cm?s™ ~20-25 fb"

2011

2012

2013 Go to design energy, nominal luminosity

LS1

2014

2015

2016 I Vs=13~14 TeV, L~1x10% cm2s!, bunch spacing 25 ns

2017 ~75-100 fb-1
.
!

2018 ~ Injector and LHC Phase-1 upgrade to ultimate design luminosity

2019

2020 vs=14 TeV, L~2x10% cm2s™!, bunch spacing 25 ns

2021 + ~350 fb

2022 HL-LHC Phase-2 upgrade, IR, crab cavities?

2023

20307 Vs=14 TeV, L=5x103* cm s'!, luminosity leveling 3000 fb-
Towards to High Energy LHC (HE-LHC) -/s=33 TeV
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PNPI @ ATLAS upgrade - Phase I

MDT chambers

Hosbie aetektopbl B8 NSW AOnXHbI:
O BbIAepXUBATb 3arpysku Ao 15 klMu/cm?
Q On-line (Tpurrep)

> DpPeKTUBHOCTb 99%

> ObecneuuTb Habop nsMepeHUit ¢ TouHocTamu R~100

MKM, P~2-3 mpaa, dB~1 mpaa;
O Off-line pekoHcTpyKLUS

> obecneuynBaTtb TpekoBoe paspelseHue 60 mkm B

NNocKocTU R-;
> yrnosoe paspelseHue 0.3 mpaa;

rr roi i
8
d
Thin gap — — 6
chambers | | ||

,,,,,,,,,,, B 4

nd-

roi

Radiation shield

Cathode strip
chambers

>  3PEPEKTUBHOCTb BOCCTAHOBJ1EHUNA CerMeHTa TpeKa He

xyxe 97 %;

> COXpaHATb paboTocnocobHocTb A0 1 K/cm? HakoneHHoM
Ao3bI 06nyYeHus (npeanonaras 10 net paborTer B

ycnosusax sLHC).

B kauecTBe HOBLIX AETEKTOPOB 6bLNU BIOPAHDI:
O TGC kamepbI XOpoLlWo, 3apekomeHaoBasluve cebs B

3KcnepumeHte ATLAS;
O Hoeaa TexHonorua MM (Micro Megas).

Possible participation of PNPT :

» Construction and assembly of sTGC chambers.
« Development of fast simulation for nNSMW;
« Development trigger s/w and h/w for nSMW.

f
20

f =T f t T T t t
18 16 14 12 10 8 6 4 2m
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