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LHC and HL-LHC
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* Run2 (right now) : Energy : Js =13TeV Integrated luminosity : fL ~150 ™"

Instantaneous luminosity : . ~1x10*cm™>s™
* Increase of the luminosity -> Upgrade : HL-LHC (2019 and 2024)
* More luminosity -> see signal with a smaller cross section
* HL-LHC : Instantaneous luminosity : L =5x10*cm™s™" Integrated luminosity (2037) :fL ~3000 b
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Pile-up in ATLAS

(\jW'Xy ° Pile-up:interaction happening during the same
S ) bunch crossing as the event we are interested in

HL-LHC ti event in ATLAS ITK

at <p>=200

e Create track and calorimeter cluster that could
be associated by error to the event of interests

e Affect the signal reconstruction and can create
fakes

* Increase of the instantaneous luminosity ->

Simulation of the pile up in Atlas for 200 events _ )
increase of the pile up

Hard-scatter jet

Spurious
pileup jet

Jetrom ¢ Run2: 20-60 pile up interaction in ATLAS (per
Pileup bunch crossing)

HL-LHC : 200 pile up interaction in ATLAS

Pileup ““7 Hard scatter
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Pile-up in ATLAS
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HL-LHC challenges:

order 200 events Pileup
z spread: 150ps (= 45mm nominal)
t spread: 175ps (nominal)

ATLAS tracker upgrade:

Extended coverage of tracker (up
to n=4)

Resolves vertices in z

Limited resolution in the forward
region -> Merged vertices

B B e o o R
ATLAS Preliminary
HGTD
o, =45mm
------- Run 2,<u> =60

— Nominal,<u> = 200
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HL-LHC challenges:

order 200 events Pileup
z spread: 150ps (= 45mm nominal)
t spread: 175ps (nominal)

ATLAS tracker upgrade:

Extended coverage of tracker (up
to n=4)

Resolves vertices in z

Limited resolution in the forward
region -> Merged vertices
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ATLAS Preliminary
HGTD
o, =45mm
------- Run 2,<u> =60

— Nominal,<u> = 200
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Pile-up in ATLAS

x‘1'0‘6'1"“l“"I""l""l""l""l""l""l""_
T 1200 2 = HL-LHC Cha"engES:
5 1000F- =  order 200 events Pileup
S soof = e zspread: 150ps (= 45mm nominal)
“ o[- E * tspread: 175ps (nominal)
400f- = ATLAS tracker upgrade:
200/ o * Extended coverage of tracker (up
956560 150 166 80656 10" 746 ~"800 350 to n=4)

Position along z [mm] * Resolves vertices in z
N | e Limited resolution in the forward
S - §l14oo . .

2 1400 = region -> Merged vertices
E . 1 {1200
1200 =
1000~ S o) A R s MRS RARRS R
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0oL E . 5 . ATL reliminary ]
- 4 ] - o, =45mm B
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Position along z [mm] o zi ;

OO

05 1 15 2 25 3 35 4 45 5
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Pile-up in ATLAS
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400f- = ATLAS tracker upgrade:
200/~ . * Extended coverage of tracker (up
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Position along z [mm] * Resolves vertices in z
N | e Limited resolution in the forward
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Pile-up in ATLAS
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HL-LHC challenges:

order 200 events Pileup
z spread: 150ps (= 45mm nominal)
t spread: 175ps (nominal)

ATLAS tracker upgrade:

Extended coverage of tracker (up
to n=4)

Resolves vertices in z

Limited resolution in the forward
region -> Merged vertices

B B e o o R
ATLAS Preliminary
HGTD
o, =45mm
------- Run 2,<u> =60

— Nominal,<u> = 200
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Pile-up in ATLAS
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HL-LHC challenges:

e order 200 events Pileup

e zspread: 150ps (= 45mm nominal)
* tspread: 175ps (nominal)

ATLAS tracker upgrade:

* Extended coverage of tracker (up
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0

5 o to n=4)
Position along z [mm] * Resolves vertices in z
* Limited resolution in the forward

region -> Merged vertices
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Pile-up in ATLAS
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HL-LHC challenges:

order 200 events Pileup
z spread: 150ps (= 45mm nominal)
t spread: 175ps (nominal)

ATLAS tracker upgrade:

Extended coverage of tracker (up
to n=4)

Resolves vertices in z

Limited resolution in the forward
region -> Merged vertices
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Pile-up in ATLAS
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HL-LHC challenges:

e order 200 events Pileup

e zspread: 150ps (= 45mm nominal)
* tspread: 175ps (nominal)

ATLAS tracker upgrade:

* Extended coverage of tracker (up
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50 100 150 200 250 to ﬂ=4)
Position along z [mm] * Resolves vertices in z
* Limited resolution in the forward

region -> Merged vertices
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Pile-up in ATLAS

R e i HL-LHC challenges:
;13’ 1000} = e order 200 events Pileup
é 800, E e zspread: 150ps (= 45mm nominal)
S ool E  tspread: 175ps (nominal)

ool H = ATLAS tracker upgrade:

200f k * Extended coverage of tracker (up

S 56500 3o to n=4)

Position along z [mm * Resolves vertices in z

- * Limited resolution in the forward
g region -> Merged vertices
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Pile-up in ATLAS

o A HL-LHC challenges:
;13’ 1000} = e order 200 events Pileup
é 800, E e zspread: 150ps (= 45mm nominal)
S ook 3 * tspread: 175ps (nominal)

00l . ATLAS tracker upgrade:

200 e E * Extended coverage of tracker (up

S 5 500350 to n=4)

Position along z [mm] * Resolves vertices in z

— * Limited resolution in the forward
g region -> Merged vertices
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Pile-up in ATLAS

% 1200+ "t HL-LHC Cha"engES:
5 10000 s * order 200 events Pileup
S so0f- = e zspread: 150ps (= 45mm nominal)
600 E * tspread: 175ps (nominal)
s0of- ] ATLAS tracker upgrade:
200} 3 * Extended coverage of tracker (up
D [ R R to n=4)
Position along z [mm] e Resolves verticesin z
— 1600 x10” * Limited resolution in the forward
k=3 l1400 . .
2 1400 o, region -> Merged vertices
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HGTD in ATLAS

ELECTROMAGNETIC CALORIMETER HADRONIC CALORIMETER MUON DETECTOR
BARREL ENDCAP BARREL ENDCAP BARREL ENDCAP
Accordeon lead absorbers Accordeon lead absorbers Flat iron absorbers Flat Copper absorbers
Liquid Argon Liquid Argon Scintillator Tiles Liquid Argon
INNER DETECTOR

MAGNETS:  BARREL TOROID SOLENOID ENDCAP TOROID — —
20500 A - 4 TESLA 6000 A-2TESLA 20500 A - 4 TESLA SHIELDING: DISK TOROID FORWARD
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HGTD in ATLAS

MUON DETECTOR

HADRONIC CALORIMETER
ENDCAP

BARREL

ENDCAP

ELECTROMAGNETIC CALORIMETER
BARREL ENDCAP BARREL
Accordeon lead absorbers Accordeon lead absorbers Flat iron absorbers Flat Copper absorbers
Liquid Argon Liquid Argon Scintillator Tiles Liquid Argon
INNER DETECTOR
— o o . /
K
Q
R /55 S -

i
[ |

H
L {

o
4
" .
S
\ i
MAGNETS:  BARREL TOROID SOLENOID ENDCAP TOROID — - —
20500 A -4 TESLA 6000 A-2TESLA 20500 A -4 TESLA SHIELDING: DISK TOROID FORWARD
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HGTD in ATLAS

ELECTROMAGNETIC CALORIMETER HADRONIC CALORIMETER MUON DETECTOR
BARREL ENDCAP BARREL ENDCAP BARREL ENDCAP
Accordeon lead absorbers Accordeon lead absorbers Flat iron absorbers Flat Copper absorbers
Liquid Argon Liquid Argon Scintillator Tiles Liquid Argon

INNER DETECTOR

NSOA-ATESLA  G00A-2TESLA 20500 A-gffesta | | SHIELDING: DISK TOROID FORWARD|

MAGNETS:  BARREL TOROID SOLENOID EVDC-\P#;OID

>

350 400 450 500 550 600 650 7 (cm)
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HGTD in ATLAS

ELECTROMAGNETIC CALORIMETER HADRONIC CALORIMETER MUON DETECTOR
BARREL ENDCAP BARREL ENDCAP BARREL ENDCAP
Accordeon lead absorbers Accordeon lead absorbers Flat iron absorbers Flat Copper absorbers
Liquid Argon Liquid Argon Scintillator Tiles Liquid Argon

INNER DETECTOR

NSOA-ATESLA  G00A-2TESLA 20500 A-gffesta | | SHIELDING: DISK TOROID FORWARD|

MAGNETS:  BARREL TOROID SOLENOID EVDC-\P#;OID

--n=3.7

350 I 400 450 500 550 600 650 7 (cm)

>
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HGTD in ATL

ELECTROMAGNETIC CALORIMETER

Liquid Argon

BARREL ENDCAP BARREL

Accordeon lead absorbers

Accordeon lead absorbers on absorbers

lator Tiles

Liquid Argon

HADRONIC CALORIMETER

Flat Copper absorbers

ENDCAP

INNER DI

MAGNETS:  BARREL TOROID

SOLENOID ENDCAP THROID
6000 A-2 TESLA 20500 A - 4JESLA

20500 A -4 TESLA

MUON DETECTOR
BARREL ENDCAP

|
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Peripheral
on-detector
electronics
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40}
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350
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EMEC

~ ~ ~ --n=3.7
FCall: FCal2 FCald L
______ e Y ad) | (Had)
MiniFCal
1 1 1 I >
400 450 500 550 600 650 7 (cm)
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calorimeter wall

Outer ring
Jre (service feedthroughs
& cooling lines)
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Current [pA]

Precise timing measurement ?

© N W & & & 4 &
P S S S S S

Cathode

Reg h‘
Gain layer
n

Anode
Ring

50 yum LGAD signal

—=Sum
«««Primarye+h

- Gaine+h

29/05/18

0.4 0.6 0.8 1.0 1.2
Time [ns]

 Silicon based detector (PN junction)

* Particle go through the detector -> creation of
electrons-holes pairs

* The drifting of those pairs create the signal

 Timing resolution inversely proportional to
(Signal/background)

* LGAD sensors : Silicon detector with a gain :
extra PN junction in the detector -> high

electric field -> showering -> Gain

* Expected time resolution : 30 ps (60 ps after
irradiation)

Corentin Allaire (LAL) 6



Principe of the timing measurement

Sensor timing resolution is of 30 ps
before irradiation
25 ps added quadratically to take into

N layers hits :
Hit
Track,, = ——==

\/N HGTD

Calorimeter |

o

cluster )

PU =

(]

t track s

< > o
T, 5
=]

If 12,—-1,1>2x \/ Track’,, +Track’,, %
Then track can be separated g

£

using timing

29/05/18 Corentin Allaire (LAL)

account the effect of the electronic

3 different timing scenarios :

Initial : 30 ps per pad and 25 ps for the
electronic

Intermediate : timing resolution after 2000 fb!
Final : timing resolution after 4000 fb!

QOﬂ 38 3.6 34 3.2 3 2.8 2.6 mn
TT1T ‘ 1T ‘ T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T I T ]
ATLAS Full Simulation Internal Worst Case
80 Muons, P, = 45 GeV e Final ]
HGTD ¢ Intermediate
70 e Initial B
60 —
50 .ooooo.ooo ©0000%00,%0, =
880008000, 0000, Soeccecce,, oy
40 oo00'0‘0"00"ooooo.oooo..o'OQ..O..I:C.lioﬂ
30 {
\ \ \ \ \ \ \ y

150 200 250 300 350 400 450 500 550
R [mm]

7



' ATLAS Simulation Internal'

HGTD Geometry

% Constraint for the development of the geometry :
: * Maximise the coverage at low radius
_ i * Avoid too long staves
: : ] * Minimise dead area
8056~ ao 200 0200 ad0" 0
0 palenxiom
o T Helix_2:
= | 5 e 1.3x1.3 mm? pads (1x1 mm? in simulation) -> occupancy
: i i bellow 10%
i:\{ L ) e 2 lLayers, the second one is the mirror image of the first
| ] § one
8 / * For each stave, modules on both side of the coolling plate
XXE [ = (20% overlap for R>320mm and 80% for R<320mm )
80% module 20% module
4 mm | overlap overlap 20 mm
PN <€ >
[ PR _ [

>

20 mm > 16 mm
X (orY)

29/05/18 Corentin Allaire (LAL) 8



<N,;> per track

Timing resolution of the tracks [ps]

H|ts multiplicity

44 38 36 34 32 2.6 ]
7\\ ‘\ T ‘ T ‘ T T T ‘ T T ]
- ATLAS FuII Simulation Preliminary ;
3.5 Muons, p_ = 45 GeV —
- HGTD 3
3= - -
oBE- - =
2 ;.‘___;_._._::_'_ ‘_++...+ +-'- - LIy --.:\:’ﬂ,ag W’:—...;gw.--e-’%
1.5; — (80+20) % Module overlapé
1B — (50+20) % Module overlap -
0_5; — 20 % Module overlap é
- ! ! ! ! ! ! ! .
0 150 200 250 300 350 400 450 500 550
R [mm]
704 38 36 34 32 3 2.8 2.6 N
7\ TT ‘ 1T ‘ LI ‘ T T T ‘ T T T ‘ T T T ‘ T T T I T
- ATLAS Full Simulation Preliminary Worst Case
60— Muons, p_ =45 GeV e Final
- HGTD o Intermediate
C e Initial
50—
40
.o. .oo.oo.
0000g00,0
30F"° 0%0e8 8 "'::3'0 ..000008..8:0::;
L np'.'-“ *
o.'.o..o ° 0%00,e°
20
10

150 200 250 300 350 400 450 500 550
R [mm]

Single muons with a flat distribution in R
have been used to study the hit
multiplicity in the detector

More hits need at low radius to balance
the timing resolution -> Study of the hit
multiplicity

Result consistent with the one obtain
previously :
e ~2 hits at large radius (R>320 mm)
* ~3 hits at low radius (R<320 mm)

Oscillation at low radius : period =
module size

For different radius the timing
resolution is computed : it is the sigma
of the distribution of t

reco truth



Rejection of pile-up jets

ITk + HGTD / ITk

Pileup-jet rejection

100 =

102

10

HGTD
Pythia8 di

ATLAS Simulation Preliminary
Vs=14 TeV, < u > =200

-jets

(I IIIIII'I'

30<pi:f<50GeV
25<* <38

* Rejection of pile-up jets done using
R, (PU->lowR ;)

PT

e Use the HGTD to remove the track not
in time with the primary vertex

* Recover the barrel performance of R,
in the endcaps

Spurious
pileup jet

29/05/18
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IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

IIIIIIIIIIIII
Vs=14 TeV, < u > =200

HGTD
Pythia8 di-jets

|

T 17T I T 1T 177 I T 1T 177 I T 1T 177 I T :
ATLAS Simulation Preliminary 3
30 <p!’ <50 GeV 3
Sy=2%

—ITk
—ITk + HGTD, Initial
—ITk + HGTD, Final

ITk + HGTD, Worst Case

j

o
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b-tagging

e Studies of H->bb need a way to
identify jets coming from b ->
b-tagging

* b-jets -> displaced vertex -> large z,
window -> very sensitive to pileup-
track contamination

* HGTD -> reduction of the PU
contamination -> Improvement of
the b-tagging efficiency

Hard-scatter jet

Spurious
ileup jet
preup Jet from
pileup
- Zywindow VA
Pileup Hard scatter
29/05/18

Light-jet rejection

Ratio to ITK

10*

10°

10?

10

2.5

1.5

o

:I LI I L I L I T T 11 I L I T T 11 I L I L I L I LI IE
- MV HGTD(24<h]|<40) 3
\ — MTkonly .
- ™ : e [Tk+HGTD Initial LT
LN o O S S _—‘.‘I.Tk+HGT_D Fmal_,.,.,.,.,..‘.‘.ﬁ ‘‘‘‘‘‘‘‘‘ —]
= : : : : ‘ ITk+HGTD Worst case : =
- ATLAS Szmulatlon Internal : -
-t S|mulat:on jet] p > 20 GeV,: |n|>2 4 -
— =
- = =
3 —
5 055 06 065 0.7 0.75 0.8 0.85 09 095 1

b-jet efficiency
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Isolation des Leptons

isolation cone ) _
). leptons to fight QCD background

o~ * Track isolation used in many analysis with
\

* Isolated lepton -> Lepton that come from the

studied process (and not from showering)

PU vertex
(zo. 1)
HS vertex g7 V'ATLAS Ful Simbiaton femal —e—m ]
(z,, t,) U 1:_ fﬂf-_rev' <u>=200 ITk+HGTD : Worst Case -
0s "2 . G'I?II? —e— ITk+HGTD : Final ]
Pileup-robust when using only tracks from primary 9:_ —@— ITk+HGTD : Intermediate
vertex ) C —&— |Tk+HGTD : Initial 7
= $ s R + ]
08 o =
Not robust to merged/close-by vertices : — .
0.7 e =
.\ : - —— 4
HGTD can mitigate the merged vertices problem 0 6: ’
by associating a time to each track s .
_I 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I_
0'50 0.5 1 1.5 2 2.5 3 3.5

Computed with full simulation and different time
resolution
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Conclusion

Timing information can enhance the ATLAS detector capabilities
under HL-LHC conditions :

e Assigning time to tracks can improve offline physics
* Lepton isolation, b-tagging, pileup-rejection ...
 (Can also be used for luminosity mesurement, studies of non-collision beam
background, ...

The HGTD was optimise to minimise the inefficiency and the

timing resolution for each tracks

* Helix_2 geometry with two layer which are mirror image of each other
* Sensor on both side of the cooling plate with an overlap of 80% for R<320 mm
and 20% for R>320 mm

This detector as been officially approved as an Atlas Phase-lI
upgrade Project last March.



Backup



Forward detector

~— 67\ L z 1 1T z L z T 1T z 1 1T z T ]
= - ATLAS Simulation Preliminary ]
S Lt T
E — -“'2 GeV :,“ —
o - —5GeV S
A 4 —10 Gev R
N C 1 ]
3 RN SO
2? ".:f ;\o‘! N "\ / " \”:
- RS R
L S e i s
OI: T L1 1 t L1 1 t I t L1 1 \:
0 0.5 1 1.5 2 25 3 3.5 4
HGTD region M

Spurious Hard-scatter jet

pileup jet

Forward detector : 2.4 < |n| < 4 (between 2°
and 10° from the beam axis)

* In the forward region the resolution of the
tracker on the position of the vertices decrease

* Itis much more likely to have merged vertex in

b

Pi

29/05/18

Jet from

this region

Forward detector :

» Useful for the VBF production of the Higgs
in which the Higgs is produced with 2
forward jets

* Can be use to increase the n region in
which some analysis are perform

pileup

a4

S Lywindow
leup Hard scatter

e (Can provide luminosity measurement that
can improve all the analysis

Corentin Allaire (LAL) 15



Layers Geometry

ATL%O% Simulation Internal ATL%G% Slmulatlon Internal
HGTD-Sk, sampb , i HGTD-Si; samp2  _ererrimemsint

400— 400

i, | ¢ lllustration of the
implementation of the HGTD in
the simulation

200

Position Y [mm]
o

Position Y [mm]

~200(-

1 * Each black rectangle correspond
] to a modules. The with space
R LA S S correspond to the non-
%00 a0 200 o 200 400 e %o a0 200 0 200 400 600 . .

Position X [} Position X [mm] instrumented region

-400—

ATLAS Simulation Internal ATLAg Simulation Internal
HGTD-St samp1 e | HGTD-Sf, samp3 crmmiam
i 7 - SRR, mmw

‘1 ¢ Inter modules dead zones as
v function of the radius :
’ * 4 mm for 80% overlap

400

400— -

_ 200/, —
£ £ e 16 mm for 20% overlap
c 0 c
n'-zooi * 200/
—400: —400:

_60% TR B 4 Ll L1 | _60%_ ERTEE SR 4 i & Lo L1 i
-600 -400 -200 0 200 400 60( -600 -400 -200 0 200 400 600
Position X [mm] Position X [mm]
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'EB00
£
>600

400¢f

200
0

—-200f
-400}
-600H

Dead zones in the HGTD

e Between each stave there is a 1 mm dead zones

* Between each half circle there is a 3 mm dead zones (in the simulation one between
each quadrant)

* Dead zones align between layer 1 and 2 -> the particle can be completely lost ->

mirror symmetry between the two layer

* 0,7% of the muons with a flat distribution in eta go through the detector without

interacting

r Muons P, = 1TeV
FHGTD-Si ;i

 ATLAS Simulation Preliminar

No readout

hit

o

~800-600-400-200 O 200 400 ?PP 80?

29/05/18

© o o o o o o =
N w S [6)} (o)) ~ [e0] ©
Fraction of events

©
o

'EB00
E
>600

400F

200

—-200F
-400F
-600}

Or

ey e

1

- ATLAS Simulation Preliminary
rMuonsp_=1TeV Readout Hit in
R

i

d

N

-
amp i rmm w

-

I I
b
=] Ll
e =
o+
| 91
1
hall ! l1
"""_'_;.:ﬂ

T | Ty

LA =
- F 4
e P TF
, papal

,i
i

o
[}

o
&)

—800—600—400—200 0 200 400 §(OP 80?
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o o =
© ©

Fraction of events

©
3

o o ©
Now s

©
o

'EB00
£
>600

400F
200f

—-200F
—400F

-600F- i
—80&600400200 o 200400???80?

- ATLAS Simulation Preliminary

rMuonsp_=1TeV Readout Hit in

HGTD-Si . 2 Sampling

- | —0.7

r —0.6
—0.5

L 0.4
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Hits multiplicity

e Single muons with a flat distribution in R have been used to study the hit
multiplicity in the detector

e 3 overlap scenarios :
* 20% overlap everywhere
 20% overlap for R>320 mm and 50% for R<320 mm
e 20% overlap for R>320 mm and 80% for R<320 mm

ATLAS Full Simulation Internal
Muons, p, = 45 GeV
(80+20) % Overlap
HGTD

ATLAS Full Simulation Internal
Muons, P, = 45 GeV
20 % Overlap
HGTD

ATLAS Full Simulation Internal
Muons, p, = 45 GeV
(50+20) % Overlap
HGTD

B
i
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Number of layers

Number of hits per track in the HGTD as function of
the number of layer n
StUdieS Of the performance Of the deteCtOI’ as 2633438 2633438 2633438 2633438 26 33438

. o & 10% - ATLAS Full Simulation Preliminary RN
function of the number of layer to optimise the cost £ | narp-siarayers Lees t%¢
. . . . . = T Muons, p_ =1 TeV e o ©®
After irradiation the timing resolution is worstat £ [ ™" ™" ° R
low radius so a geometry with 2 layer with 3 IS ’
< L o ® o
effective layer at low radius have been chosen 2 4L . * ., .
Two layers Three layers Four layers 10- e 7 ¢ ; } Fil faclor 54% : 3 N s
£ ill factor 94% : 30 um, <l =4 5
Nhits > Nlayers 86% 82% 78%% C + * + ¢ Fill factor 90% : 50 um, <N, >=4.10
Nhits =0 0.5% 0.11% 0.07% 102 B i l ¢ Fil factor 81% : 100 um, <N, >=3.71
< MNhits > 2.04 3.08 4.1 3 | \ \ | |
0 1 2 3 =4
<oy > 43 ps 37 ps 32ps Number of hits
_ 26 3 34 38 26 3 34 38 26 3 34 38 ' _ 26 33438 26 3 3438 26 3 3438 26 3 3438 "
& 402 = ATLAS Full Simulation Preliminary g 8 8 ¢ E 10? - ATLAS Full Simulation Preliminary g 0 00
£ F HGTD-Si 2 layers Z [ HGTD-Si3 layers L. *
= - Muons, p_=1TeV o °* ° : s - Muons, p_=1TeV ® e e o
s 10 * T . e s 10 . s
€ - ° € = ° °
E [ . e £ [
-g 1= -g e ° ¢ ° ° ¢
s R m g o +
Q - ¢ (0] -
o N s o L ¢
107" e ¢ + ¢ Fill factor 94% : 30 um, <N, >=2.12 107" E + # ¢ Fill factor 94% : 30 um, <N_ >=3.19
- ¢ Fill factor 90% : 50 um, <N, >=2.04 - + ¢ Fill factor 90% : 50 um, <N, >=3.08
102 B ¢ Fill factor 81% : 100 um, <N, >=1.85 102 B l ¢ Fill factor 81% : 100 um, <N, >=2.78
S | | ! S | ! !
0 1 =2 0 2 =3
Number of hits Number of hits
29/05/18

Corentin Allaire (LAL)

19



Track matching efficiency

* One of the main objective of the
HGTD is to remove PU track using
timing information

* A way to associate hits in the HGTD
to ITk track is need

* The tracks are extrapolated up to
the HGTD then the closest hit (less
than 5mm away) in each layer is
associated to the track

51-1:""|""|""|""|""|""|':

§1Q5;-NHAS$mmmbnMHMMNy -é

ooE =

0.95F e ——

0.9F- =

0.85F -

0.8 =

0.75 5__._ 25« h]| < 3.1 A=0942:0.002 B=-0.189 +0.04 C =-0.216 + 0.002

0_75_ 3.1 <|r]|<4_0 A =0.961+ 0.002 B =-0.209 + 0.043 C=0212+OOQ§

-. vy oy ey ey ey ey ]
0.65 5 10 15 20 25 30

p, [GeV]

> 1.1

2 =

.%1.05:—

* Matching efficiency defined as the o1

probability of having at least one 0.951

hit matched with the track 0.9

0.85;—

«  Without PU it goes up to 95% at 08

high P; with PU the result are 075

.. ’ 0.7

similar but 4% lower =

29/05/18

L A L B B
ATLAS Simulation Internal . =
HGTD VBF H — inv, <u>=200—

—25<n <4.0

A+ B*exp(C*pT)
A =0.918 + 0.044 B =-0.211+0.075 C =-0.096 + 0.044

0.65————

o
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Luminosity

Knowing precisely the number of 2 - 'ATLAS Simulation Preliminary 2.40<hi<3.15 i
interaction per crossing is important : g 10000~ pgTD-si a=48.59 = 0.02 ]
* Correction of the signal in the % - :’k Ir:clined Barrel b=-0.00.1 E
calorimeter R S z
* Luminosity already the dominant £ %5 —yae -
uncertainty in in (some) SM & 4000 i%//////%//% i
High granularity detector in the forward 2000 ?//////// a=21682001 "
region -> good luminometer oA/ LT
Number of hits in the HGTD scale linearly g 11'%21_2.40<|n|<2.80 ]
with the number of vertex R WM_
Non linearity : = 099~ | fee .
* Multihit -> Solve by the low i} ?zz | | | |
occupancy é 1 0240 <l <3.15 * ]
. Afterglow (background activity) -> £ oeal | T yw:
can be determine with the time 09875 50 100 150 200

resolution by looking before and
after the collision
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