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ATLAS M6 run (cosmic)

ATLAS 2014-10-16 02:07:32 CEST source:JiveXML_242651_3855095 run:242651 ev:3855095 lumiBlock:320 Atlantis

v YX Projection v‘4 An evenT d'Splay
: HLT ID Cosmics

YX Projection YX Projection

I YX Projection T'™

0
LegoFlot Projection

X(m) 50

Constant (1-1)
Height of tallest tower:
Scale to AOD: 0 GeV
Trigger Decision N/A

L1-EtMiss: N/A L1-SumEt: N/A

No LVL1Result collection in event

D N U U N N N
5 N DD DN B
Sl

- IBL/PIX, ID data unambiguously seen




Run-2 Challenges

PNPI contribution :

O The detector: repair of TRT detector
— Several upgrades, improvements construction and assembly of the
— refurbishments (IBL ... etc. etc.) remote gas regulation system
— repair (TRT... efc.) NSQP for the Pixel detector
0 TDAQ: beam pipe geo model
— New TDAQ architecture TRT s/w tuning

— New Triggers
— Run at 100 kHz L1 rate (in Run-1 ~65 kHz)
— New Gen III ROSes
— Data compression
a LHC:
— 8 =>~13 TeV c.ms
— 0.7 => (1.6) x 1034 cm=2s! inst. lum.
— 50 =>25 ns bunch spacing
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TTnaHbr paboTtbl LHC nocne nepsovt 0OCTAHOBKU

LS2 startingin 2018 (July) ~ => 18 months + 3 months BC = o
LS3 LHC: starting in 2023 => 30 months + 3 months BC Beam commissioning
Injectors: in 2024 => 13 months + 3 months BC g Techvical stop
30fb? | o 1 006 007 | 2018 | 019 | 2020 | 2021
a1]a2{a3 a4 a1 a2 ]a3]as|a1ia2 (a3 a4 a1 a2 [a3]a4 a1 fa2 703 1as]a1 {a2 {03 a4 (a1 |02 03 a4
LHC YETS EVETS YETS (S 2 l —
Injectors Run 2 Run 3
100 fb* ATLAS upgrade Phase I
________ 2022 | 2023 | 2024 | 205 | 202 | 2027 | 2028
Q1 Q2103 !a4|Q1i02{Q3 /a4 |a1102!03 04 |1]02a3!04|a1!02 03 Q40110203 Q4|01 (02103 |04
e s LS 3 = Run 4

Injectors YETS -

300 fb™  ATLAS upgrade Phase IT

______________________________________________________________________________________________________________________________________________

a1]a2 @304 |a1ia21a3 a4 [a1ia2la3las a1 (02 [a3]a4]a1 a2 a3 04 |01 a2 03 04 (a1 {02 03 |04

e LS 4 l Run 5 LS 5 I
Injectors

3000 fb!
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Search for high mass di-lepton resonances

efficiency X acceptance

« Observable is mass of di-lepton pair ||+ Event selection: _ | ‘
o . . . o ATLAS Simulation ' 5 ee
« Dominant background is Z/y*— |l < 2 opposite-sign, | 5 ls- 6 TeV el
 Backgrounds: electrons I
< From simulation: Drell-Yan, Inl<2.47,pT>40 | g°°
diboson and ttbar (30) GeV goof
<> Data-driven estimation : W+jet <> 2 opposite-sign | <,,|
and dijet muons, [n|<2.4, i |
. Signals: From LO simulation pT>25 GeV 1 : MZ,Si[TeV]
dielectrons . dimuons
w10 . . — . ‘% . I o I-Dat*aZO12 '
G g v 2o B
o Z —ee @ Top quark 10° Ldt=203fb" OIDijet & W-+Jets
10° \s =8 TeV '32,'?;;;’;“ 5TeV) , [z SSM (2.5 TeV)
. [JZ SSM (2.5 TeV) 10
10 10°
10° 10 ¢
10 $ ]
1 10" =
S o ns || E % 1'21._ ......... ¢ ﬁlﬁ”“l _
LS soeibybitl] = g % | 2
S ogl M AR A _ £  0.080.1 02 03 0405 1 3 4
u\; 0.6 — o ee[ V]
g "0 e 08 0eee 1 : me: [Tet/] PRD 90, 052005 (2014)
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Search for high mass di-lepton resonances

« The numbers of expected and observed events in dielectron and dimuon
channel in bins of the mll.
« The errors are the combined statistical and systematic uncertainties.

dielectrons
M. |GeV) 110200 200400 100-800 800-1200 12003000 30004500
Zi~ 122000 £+ 7000 14000 £+ 800 1320+70 70+5 10.0= 1.0 0.008 =+ 0.004
Top 8200 4+ 700 2900 4 500 200 4+ 80 3.1+ 0.8 0.16 £ 0.08 < 0.001
Diboson 1880 + 90 680 + 40 9445 59404 1.03 + 0.06 < 0.001

Dijet & W+4jet

3900 = 800 1290 + 320 2304+ 70 90+£23 0905 0.002 4 0.004

Total 136000 = 7000 18800 £ 1000 1850 £ 120 88 +5 12.1+ 1.1 0.011 + 0.005

Observed 136200 18986 1862 99 9 0
dimuons

TRy 110200 200400 100800 8001200 1200 3000 3000 4500

Z [~ 111000 £ 8000 11000 & 1000 1000 £ 100 49+5 73 +1.1 0.034 + 0.022

Top 7100 = 600 2300 4+ 400 160 +80 3.0+ 1.7 0.17 +0.15 < 0.001

Diboson 1530 £ 180 5204130 64+ 16 4.2+2.1 0.69 = 0.30 0.0024 4 0.0019

Total 120000 = 8000 13700 =+ 1100 1180 £ 130 56 + 6 8.2+ 1.2 0.036 + 0.023

Observed 120011 13479 1122 19 8 0
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Search for high mass di-lepton resonances

In the absence of any significant PNPI contribution :
signal _954 CL. limits were set i’ *© clectron channel analysis: cut flow, QCD bkg.
Bayesian approach on cross section estimation, SF for electron efficiencies, Z* MC
time branching ration production and validation, CL for Z* channel.
Nvins e"-"fa“‘ )
L{\v) = H R G(v). Model Z zZ*
i = Year | Obs. [TeV] | Exp.[TeV] | Obs. [TeV] | Exp. [TeV]
L Ve 2010 1.048 1.088 1.152 1.185
LLR — 9 |p Lldata | fiz:, Mz "’) 2011 2.22 2.25 2.20 2.22
L{data | (g = 0),9) 2012 2.90 2.87 2.85 2.82
§1§ LA B T 1g L L L L
'GE - fsrilgs'l'ev --- Expected limit ; l:l% f ?ST’;:?I'eV -~ Expected limit ?
10" Z* Sl .Expectedirks _§ ° 10" Zogy— |l EIE;(E:Z:Zji:; —§|
DExpectedi 26 7 — Observed limit ]
10_2% — Observed limit "3 10'25 —Zem
10'3;— 10°
10'4;— ee:J.Ldt=20.3 fo 10‘4;— det 20.3 15"
C wzJ‘Ldt:zo'sw ] - JLdt 205fb ]
10° gy e ,\cljlz ETIe\I?]'S 1077 '0.5' S R N I Ry MZSM[Te\?]S
o Z' (SSM) observed limit: 2.90 TeV (20 fb-1 @ /s=8)
Z* observed limit: 2.85 TeV CMS: 2.59 TeV (5.3 fb-1 @ /5=7 && 4.1 fb-1 @ /5=8)
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Search for Z'->ee @ 13 TeV

The integrated luminosity needed for a bo
discovery of the usual benchmark Z' models
as a function of the Z' mass.

—

+4_| * Only statistical uncertainties were taken
. into account.
1 ¢ A fixed mass window of [600 GeV-4 TeV]
1 was used to compute the significance:
— less than 100 pb-1 are needed to
discoveral TeV Z
— about 1 fb-1 are needed to discover
a2 TeVZ
— about 10 fb-1 are needed to discover
a3 TeVZ

—"2 10
-

1L 111l

10

lllll

: q 1 1 1 ! |

- | | | | | | I
10" 1000 1500 2000 2500 3000

M, (GeV)

Z
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Search for heavy bosons decaying to lepton and neutrino

« Observable is transverse mass - Sighature: Iv (with I=e,u)
| <~ one electron |n|<2.47 E; >125 GeV
m. = . 2p1E”"SS(1—c()s¢v) and missing Ep> 125 GeV
! e : <> one muon |n|<2.4 E; >45 GeV and
« Dominant background is W/y*— Iv missing E; > 45 GeV

* Backgrounds:
< From simulation: Drell-Yan,
diboson and ttbar
<> Data-driven estimation - dijet

m electrons m+muons
o 10° g ———————— . C o 108 R R
% . ATLAS W — ev e Data 2012 "Gc')' 107 ATLAS W — v e Data 2012
[JW’(0.5 TeV) [JW’(0.5 TeV)
@ 19 \s=8TeV CIW'(1 Tev) i 10° Ee- \s=8TeV CIW'(1 Tev)
10* [Ldt=2031b" Wi Tey) e 5 [Ldt=2031b" CIWETeV)
3 mz mz
10 [ Top quark 1 04 8 Top quark
102 []Diboson 1 03 [ ]Diboson
Multijet ) Multijet
10
10
10
1 1
107 . ‘ L 107 . . L L
g e T ] g 1'% e ] .
= = 000000000000000g040
g O_Q_WO | £ sl AL TY A | _
o 0 [m) 0

10° m; [GeV] 1o* o r [GeV]
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Search for heavy bosons decaying to lepton and neutrino

T T I T T T T ] T T T T I T T T T | T T T T I T T T T
—A— CDF
ATLAS\s=7TeV, 1 fb”
—8— ATLAS\s=7TeV,4.7 fo™

1

PNPI contribution : 7
- electron channel analysis: cut flow, SF %

for electron efficiencies, W* MC
production and validation, CL for W*/W'

g
- o

T TTTIT TTTTI T IIIIIII|
\

107 —;
Model W’ w* E ATLAS E
Year | Obs. [TeV] | Exp.[TeV] | Obs. [TeV] | Exp. [TeV] 102 W s v ;
2010 1.49 1.45 1.35 1.32 - \S = 8 TeV E
2011 2.55 2.55 2.42 2.42 103 95% CL [Ldt=203f0"_]
2012 317 3-24 3-12 _3.'._2..1 EI T B B T I B R |§
500 1000 1500 2000 2500 3000 3500 4000
= m L B B B B LR my, [GeV]
oy - ATLAS --e- NNLO theory - — e
3 = SR R B | | A
o 10°F —e— Observed limit 3 = C ATLAS --e- LO theory ]
----- Expected limit né 10% —e— Observed limit 3
ol [ Expected + 16 ; c e Expected limit E
10 E Expected+ 26 3 N b [ Expected+ 16 |
C ] 107 Expected + 26 3
N 95% CL . - ]
10 B 95% CL .
- 10 E
i3 1 _ _
EYV,—>|¥V Ldt = 20.3 o | N
10‘1;\|S=8|e ,fl dt=|0.3 b| | o 1oL \s=8TeV, | Ldt=20.3 fo" N
500 1000 1500 2000 2500 3000 3500 4000 "500 7000 1500 2000 2500 3000 3500 4000
. my, [GeV] My, [GeV]
W' (SSM) observed limit: 3.24 TeV (20 fb-1 @ /s=8) o
CMS: 3.28 TeV (19 fb-1 @ /s=8) W* observed limit: 3.21 TeV
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Z-boson polarization

Differential cross-section represented as of nine helicity cross-sections multiplied
by harmonic polynomials in 6,¢p angles of the Born lepton in the Z-boson rest frame:

el . | LO term
dp;dydcosdde 167 dp;dyd 2 2
1
+ EAZ sin” ¥ cos 2¢) + A, sin ¥ cos (p

+ A sin” 9sin 2 + 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 as the function of Z-boson pT (in
several rapidity bins), which requires simultaneous 2D fitting in (cosO.s,®.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.

oI AThNUUpA cUITT Huyvlhux CECUVIA UTXDJ




Z-boson rest frames

& Rest boson frames:

helicity (HX): Z-boson
direction

production plane

Collins-Sopper (CS): average h,
of the two beam direction
Gottfried-Jackson (GJ):

direction of one or the other

beam

. Perpendicular helicity axis
(PX): perpendicular to CS

[do(p,.y.0.0)P.(8.0) cos ddep

<P(8,9)>=

JdG(pT,y,ﬂ,¢)dcosz9d¢
: 2 3 2 < cos > = A
<\ — 3 COS8” > —  / ——— ~ N s — =114
2ll Jcos®H) : 2()(,1“ 3) ll
1 b i O ain ¢
<sin20cosd > = —A, < sin“ #sin2¢ > ,-,.'1',
5 -l
< sin® @ cos 20 > L:\g < sin20sing > = —-Ag
10 1’
< sinflcos ¢ > = ll,l.., < sinfsing > = —1;17

/- hz - - ta
h, #
/ \
hadron -/ h
collision /

centre / particle
of mass rest
frame / frame

Ai can be extracted from MC via
averages < Pi(cos 6, 9) > - Requires full
phase space of truth to be available

- Since Pi are orthogonal, the
averages select out each coefficient
from the differential cross section

Born Leptons
o -
< + ®mCS "
= oeux  © © %00 -
L .G 0, - -
OB' G (o] - .
= opx % - .
- o 3
L O = .
06}~ GHn ~
- n .
= 4
0.4~ ‘ Oe “
- ."“0. o® . ]
0.2k S o -
b o & e 4
“
+ . .O. o A
- ~ J
o o s & ¢ -
A A
1 10 10°

25 pekabps 2014

HayyHas ceccus O®B3 12



Coefficient behavior

*NNLO and NLO from DYNNLO (qQCD), NNLOPS from Powheg+MiNLO

*Al zero at low and ~-0.1 in intermediate pT

*AO ~ A2 ~ for Compton (annihalation) processes. AT NLO through Lam-Tung relationship (not true at NNLO) AO = A2

*A3 zero at low pT and ~ -0.1 at high pT

*A4 has strong dependence on mll, with some weak dependence on p%;. A4 = BAFB and is sensitive to sin2 6W
*A5,6,7 ~0 at NLO

1.2

TTTT]

Z->I°T (Collins-Soper frame) '

®
@
=

1 I —&— NNLO i
: ~—#— NNLOPS :
0.8— > NLO —
C —&— Powheg+Pythia8 (ATLAS) ]
0.6 } Sh:erpn: (ATLAS) {
0.4 —
0.2~ ; o
0 - 1 ¥ A O -
-0.2 | l2 i
10 10 p? (GeV)
< O I BRI
E Z->I*T (Collins-Soper frame) H Z
0.15 :_ —e— NNLO ) .
04 = —#— NNLOPS .
. - . NLO H i ]
E —&— Powheg+Pythia8 (ATLAS) 3
0.05 r Sherpa (ATLAS) .
0r ¥ ———ig ‘;';"W P =
-0.05[ o ' o =
0.1 == .
-0.15[— A 3 : : E
.0.2C i | 1 - i ]
10 10
P

0.2

0.15

0.1

0.05

-0.05

-0.1

-0.15

-0.2—

0.15

0.1

0.05

-0.05

-0.1

-0.15

-0.2

T 1T
Z->I'I (Collins-Soper frame)
~—&— NNLO

~—#— NNLOPS

8 NLO
—&— Powheg+Pythia8 (ATLAS)

Sherpa (ATLAS)

—

T,

B
)
@

=

IIII‘IIIIIII!IlIIIIlIIIIl!II|III|IIII

Z->I'T (Collins-Soper frame)
~—&— NNLO

~#— NNLOPS

NLO
—&— Powheg+Pythia8 (ATLAS)
Sherpa (ATLAS)

il

™
> -
|
-

IIII‘IIII|II\I|l|IIIIIIII\IIIIIIIIIIIII

10

102

e
[
)

s

T
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< T ]

C .Z -.->.l'.r (Collins-Soper lram;) i i ]

1 - —e— NNLO : : : _T,_%__

r —=— NNLOPS ; : ¥ B

0.8 >— NLO i ._:‘::*: ¥ -

C —&— Powheg+Pythiag (ATLAS) . v"!"q: n

0.6 o Sherpa (ATLAS) o fl*_F 7

0.4f 23 *‘ﬁ !1 i : J

C . it i i ]

o I o b ; : N

0.2 — I . ..3;? ‘ H —

o = _')-.;ﬁ,‘#;, i A 2 =

-0.2- il L i ]

10 10 pf, (GeV)
& 0.015 F T T - ]
0.01 : : =
- " : ]
0.005— i —
(U= : , 4
0.005— : f -
0.01 = Z->1'T (Collins-Soper frame) =
E —e— NNLO E
-0.015— : —
r —=#— NNLOPS H H .
0.02f- o . f A6 =
-0.0255 : : ]

10 10?

Y

)

)
= <
w



Z-boson polarization

full phase-space fiducial phase-space

x10°
35500|||||||||||||||||ll||||||||||||||l|||||

CS frame
m,,=80-100 GeV
' PowHeg LHEF events
—— Annihilation

—¥— Compton

¥

CS frame (fiducial)
m,,=80-100 GeV
' PowHeg LHEF events
—&— Annihilation
N

ormalised
- -

c
-
2
f
£1
o
*

- -,

-1 -08 -06 -04 -02 O
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Z-boson polarization

« Can write full likelihood as sum of all templates:

N bkgs
L(Aij, ui|N) = H {Zu] [Ttij +ZA” XTm] +ZTB +TFakes}

bins 1=0

» Total 23 bins in p%1 , 9 polynomials—207 signal templates for each channel T;;
 Background templates added in fit to account for other processes (-% level
compared to signal)
» Ty QCD (data-driven), EW+ttbar (MC) backgrounds
» Traes Fakes": Z events outside fiducial truth volume, i.e. outside 80-100 GeV in
mll, but pass reco cuts
« Extract Aij in each CC, CF, pp separately, then combine:

[.:cb( 1] /L H £0ha77, 1i5, /L])

chan
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P l . . T
1.2 - - <~—0.1 n ; 1.2 - —
<€ "*[—— Obs. best fit Data : : |— Obs. best fit Data : H ; <" “[— Obs. best fit Data
-2 In A(u)'< 1 Data -2 In A(u):< 1 Data ; [ -2 In X(u)i< 1 Data
; Best fit-Powheg+Herwig bl ,:11 [— Best fit Powheg+Herwig P ; 1 Best-fit-Powheg+Herwig
[ Best fit Powheg+Pythia8 ; o 0.05==Best fit Powheg+Pythia8 - § [— Best fit Powheg+Pythia8
sl B 0_8: :
B il L :
0 I ;
06— I 06 ;
L - — - P
B i 0.4} i
0.4 - N A
E oosf . | 4
02l : - s i T | ;
- AO oA I~ A A2
: - A 0 - - :
0 ; K o i - P P :
C i H ;100 i = 10 100 p2 10 100 pz
PZ[GeV] T [GeV] Z [GeV]
< %' —Obs. best fit Data 1 < *'F—"bs. best fit Data
-2 In (1)< 1 Data ! P . 0.08[=-2In-A(u):<1.Data
[— Best fit Powheg+Herwig P — Best fit Powheg+Herwig
0.05 Best fit Powheg+Pythia8- - 0.06/——Best fit Powheg+Pythias
B P 0.04F :
i 1 0.021H % |
o[t o:\ . Lk 1] l
n F ' Yl\r N T
- ~|
i -0.02f | Ny
005 -0.04 !
i Pii : : -0.06F
04 A3 -0.08F 5
‘ _0.1_ 1 1 1 11 1
L ; L L m 5
10 100 P2 [GeV]

P%[GeV]
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Control plots Z->pp

Events/bin

DATA/MC

In

Events/bi

DATA/MC

10" L B B L B L BN B
10 J' Ldte 20.6 fb ~-Data 2012 (Vs=8 TeV)
1010 I:]Z—) MR

10° [l ti& single top

108 Bw- pv

107 .Z—; k4

108 [CIMultti-jet

10° [CIDiBosons

104

10°

102

10

1
10"

133_ | ""'W:.: 1t

3 I

.

>0 700 200 300 600

pZ (GeV)

10" grrrrer e~ Data 2012 (Vee )
10"E [Lat=206 " [z
= [t single top
10°F Bw- pv

108 Wz-

107E [CIMulti-jet

108 ;— [C]oiBosons

10°F

10°E

10°E

10%F

10E

ik

70 20 30 40 50 60 70 80 90 100
Leading muon P, (GeV)

Events/bin

Events/bin

10'? ——Data 2012 (5%
101; _[Ldt: 206f"  []Zo
10’ [l ti& single top
10: .W—) [y
10 Wz
107 [CIMulti-jet
10: []oiBosons
10

oy
A

Ldt=20.6 b

[ tt& single top

Hw- pv

Wz-

[CIMulti-jet

[]oiBosons
A"

Leading muon n

€ 10" gy D2l 2012 (G5 TgV)
€ 10"E |Lat=206 10" DZ__’ e
£ 1010 [t single top
Lq>lj 10° Bw- pv
108 -Z—) 1T
107 [CIMulti-jet
108 [C]oiBosons
105 M
10*
10°
10?
10
1
10"
o 1
g ! L4t
REREIE S5 At s ac JUPWRRPECTES S04 S
Y 5 £
3 8 +.-+T_.v*++ Tl
8:3%
0.

Events/bin

DATA/MC

0 82 84 86 88 90 92 94 96 98 100

M, (GeV)
101251—'—'—'—'—r'—'—'—'—|—r: ——Data 2012 (V5
101‘; ;JLdt: 206" [z
10 o E [t single top
108 3 HWw- pv
10 3 Wz-

10; 3 [CIMulti-jet
185 3 [C]oiBosons
104

10°E

107

10

Leading muon ¢
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H->4l

3aKOHYeH aHanU3 YeTbIpex-nNenTOHHLIX Pe30HAHCOB C HU3KUM NMOPOroM MUHUMANbHOrO PT
nentoHa (B.A. Uerenbckuit + rpynna Hosocubupcka). TTpeasaputenbHbie UccnenoBaHUs
npeactasneHsl Ha ceccuax YC O@B3 B 2012 wu 2013 rr. Tekywue pe3ynbrarbl
AOKNAAbIBANIUCL HA 3acCeAdHUsx cooTeeTCTByrolen paboyen rpynner ATITACa.  Mapet

MNOArOTOBKA BHYTpeHHel HOTbI

Nobs/Nth = 77/24.5
OguumanbHei pesynbtat ATLAS R=3.02+0.12+0.31
Nobs/Nth = 22.9/13.8 Sumdedmu2e2mu2mu2e
R=1 66:0 1610 17 ] 2/ ndf 1345/8

Prob 0.0974
) 26.58 +3.88
Pl 1.248e+005 + 4.088e+002
) 285243074
s 1,962+ 0.620

_||||I|||||||||I|||||||||||||||||||||||||||||_
L ATLAS §o ;
o zz g e
E{l.'ﬁ T |-|u Ty Bl e -
[ -Iu;u..-:.'.l:l." ] t

%.’m.ﬂnﬂ -] i

[t}

en
[
o

\l\\\

Evnts/2.5 GeV

(253
f=d
T ‘ T

o5 _|'.-T BT |-|u Ik

Evantzs) 2.5 SaV
\‘T\ T

nY
[=J
‘ T TT

= >
TT T T [T T T T[T 11T
o \
—
—

o
\

%|}| .................... '....|....|...+.x103
B0 90 100 110 120 130 140 150 160 170 S T A
m,, [GeV] Significant deviation from SM theory predictions
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3aKknroveHue

a ®usmyeckas nporpamma B kKotopou ydacteyet TTUSLS
ATLAS:

> search W'/Z', mono-W, Z-boson polarization, H->4l

Q Pa3sutme u noppepxka s/w akcnepymeHta ATLAS:

> validation of electron/photon reconstruction and
identification s/w;

> TRT digitization s/w;
> ATLAS geo model;
» ATLAS fast simulation - FATRAS;
> MCTruthClassifier.
Q [leTekTopbr:
> TRT - peMOHT, MOAepHU3aLUg ra30BOU CUCTEMBIL.
> Pixel - cbopka HoBbIx NSQ naHenen, s/w ana DCS

Q TTNEA® Takxke yyacteyetr B TDAQ w DCS (rpynna npoa.
|-O.¢>.Ps|60|3c1).y Y < Py PO
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BACK UP SLIDES



Dark Matter search (WIMP) - mono-W

. DM

N

collider < DM itself invisible to detector Effective Theory
> <> Need something to tag/trigger on
SMN__ . _~— PM < Unbalanced reconstructed object =>missing transverse energy P
dir”edl ? (ETmiss)
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Measurement methodology

Full phase space P Folded P, in ptbin 0

LN

'10 1 2 a 4 B 6
6.

« Use MC to fold polynomials Pi from full phase space to reco distribution to
obtain template signal histograms for each Pi in slices of p%;
« Start by reweighting distribution to be flat in cos6.¢, 9.5, then weight
this distribution by characteristic polynomials
— wiit = PwM/ (Ps 4327 apfr)  (diff weight for each pZ; bin j)

— This convolutes Pi with acceptance, efficiency, and migration
» Templates T;; (C0SOpecoPrecoPZL Reco) DUIlT from wev' are scaled by
coefficient par'ame’rer's A;. , which are eventually fit in likelihood

maximization

ij ¢
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SppeKTUBHocTb pabotbl LHC - Run I

2011 Proton Run: Luminosity Production 2012 Proton Run Efficiency

27.6%
B Access - Ramp
19.3% = Setup £ Squeeze
BN Injection W Physics

13.8%

15.0%

18.9%

2.1%
5.0%

36.5%

TTonHoe Bpems paboTer LHC: 81.4 pHg TTonHoe Bpems paboTtbr LHC: 200.5 aHs
pu3mKa: 26.6 aHs pu3mKa: 73.2 aHs
MHTerpanbHaa ceeTUMOoCTb: ~ 5 6! NHTerpanbHas ceetumocTb: ~ 21 6!

25 nekabps 2014 Hay4Has ceccus OPBS



ATLAS publications

« ~200 more of remaining run-1 papers ( ~50 from the search groups)
« 689 conference talks allocated so far in 2014

ATLAS Submitted Papers
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TRT remote gas requlation

« New system for remote gas flow regulation and DCS control deployed during LS1

 Production of regulators finished and installed in the distribution racks in UX15

« Cabling (power, ethernet) finished

« Remote control software developed, DCS FSM panel finished

« Tests for tuning/debugging ongoing: tests with CF4 (similar to Xe), calibration
for zero loss (output flow=input flow) with Ar mixture, etc.

i o

P/—/— ’—

/h

25 pekabps 2014 Hay4Has ceccus OPBS



TRT gas leaks: status after LS1 repairs
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NOTE!
PINK modules are the next

Leaks at 8 mbar
of overpressure

0.02-0.11/h . Barrel: there are 8 PEEK

pipes per gas supply line
(layers 0 and 1) and any of
them can develop leak.

* Lines with very big leaks
or with multiple leaks are
not possible to control.

Xe cost ~16 CHF/liter

candidates to become RED.
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