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The LH Cb detect()r 10.1142/S0217751X 15300227

LHCDb : single arm spectrometer fully s hadron PID

instrumented in pseudo-rapidity range 2 <n <5 B muon system
B lumi counters
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“ Track reconstruction down to pr= 0.
/ + Excellent pr and mass resolution.
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The LH Cb detect()r 10.1142/S0217751X 15300227

Can operate both in pp/pPb/PbPb and fixed-target !

A
3 M4 M3

o, M3
Sm SEIIES seeneis oz

Magnet ECAL =

Distribution of vertices overlaid on detector display. z-axis is scaled by
1:100 compared to transverse dimensions to see the beam angle.

Verjfex™ /| /

L. tor, , Beam | - Gas, Beam 2 - Gas.

Fixed-target mode: unique at LHC!
* Injecting gas in the LHCb VErtex

g & D LOcator (VELO) tank.

N * Noble gas only : He, Ne, Ar

1L L L, * Gas pressure : 107 to 10-° mbar.
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Highlights of ongoing analysis ...

Compact .
tetraquark/pentaquark Hadronic Molecules
PLB 590 209 (2004)
Diquark-diquark PRD 77 014029 (2008)
PRD 71, 014028 (2005) PRD 100 0115029(R) (2019)
PLB 662 424 (2008)
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Highlights of ongoing analysis ...

* X(3872) : exotic state still not understood.

= Tetraquark / hadronic molecule / something

Compact .
else ? tetraquark/pentaquark Hadronic Molecules
PLB 590 209 (2004)
Diquark-diquark PRD 77 014029 (2008)
PRD 71, 014028 (2005) PRD 100 0115029(R) (2019)
% PLB 662 424 (2008)

D0
~ P\
Q Hadrocharmonium/
& adjoint charmonium
PLB 666 344 (2008)
6 PLB 671 82 (2009)
\\» D
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Highlights of ongoing analysis ...

* X(3872) : exotic state still not understood.

= Tetraquark / hadronic molecule / something

else ? = -
. . 3| @ 0121 LHCb preliminary pp vs = 8 TeV
« X(3872) /¢(2S) ratio versus Niracks measured in pp b:E 5 [ "+ Promot
collisions at Vs = 8 TeV. _ 0.1 + ) P
e |~ + -+- b decays
- No significant variation is observed for the non- ‘g |~ *®F L ¢ -
B [ .
prompt component. 2’ =- 0.06— - o
R : _ + ?
= Hint of a relative suppression with event o | 1 004 * |
.« . N |in - H ~H— il
activity for prompt component. = @ 0.02 H p. >5 GeV/c
\./15 \_?/_ -
Ra s ol Lo Lo by L b b by Ly 1
T @ © 20 40 60 80 100 120 140 160 180 200
m NVELO
LHCb'CONF'2019'005 tracks
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Highlights of ongoing analysis ...

* X(3872) : exotic state still not understood.

. . < [ LHCb Preliminary

- O I

Tetraquark / hadronic molecule / something S 00 pPb |8, = 8.16 TeV }

lge ? > - NN +
else % - 1.5< y*<4.0 + +
| . 250 p_.>5 GeV/c
* X(3872) /¢(2S) ratio versus Niacks measured inpp < F Pr + 1
collisions at Vs = 8 TeV. B 200 %
O -
= No significant variation is observed for the non- & 150 + ’ — lotal fit
0] R 3725 JN Background

prompt component. 10044 ¢ il x,(3872)
= Hint of a relative suppression with event sol-

activity for prompt component. i

i | L1 | 145255;“ | | | | |

00 3920 3940
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3%00 3820 3840 3860 3880 39

M

+ Baseline for a future pPb analysis !
Jp tF
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Highlights of ongoing analysis

e\l __ . . Y J | | | | | | | | | | -
§ 300 B LHCb Preliminary N NeW N& - LHCb Preliminary

2 [ PPb s =8.16TeV ‘@ i Ilm | > O pPb 5y=8.16TeV  p @ - | Ilm

= 7250 converted photons — S | non-converted photons i

S E 1.5<y*x<4.0 E - 5_— 15<)’* <40 _:

200 k% : ; 4; P> 3 Gevie? :

E F : I :

& 1500 Ny E 3 3k E

1005 ' +,. -, - N . E

N Ae 7 H R Y ] - e 7 H HY -

50f - 1 —

O:| T N T T T W N T T ST T T N R T N T R - %:I J/\\Iﬁ* ' :

300 350 400 450 500 550 50300 00 450 500
M(uruy)-M(u'n) [MeV/c?] M(uruy)-M(u'w) [MeV/c?]

» yc1 and yo peaks observed in pPb/Pbp collisions with converted and non-converted photons.

Analysis ongoing, stay: tuned'!
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LHCD physics program

2018

Fixed-target mode samples Collider mode samples
I . -
N 107 Beam Energy o 10°
S E E E B s, =502Tev
= 10 _ 7 2500 GeV % 10 = B s, -816Tev
D F B 4000 GeVv O —
S s L
- 'F B 6500 Gev E =
@) — ; . —
g g7 E I
- - Q .
C 102 B B I o 10" E -
®) = Pbp PbPb pPb Pbp PbPb
"é' pNe pHe pAr pAr PbAr pHe pHe pNe pNe | PbNe
S 2015 | 2016 | 2017 | 2018 2013 12015 1 2016

~ 20 times 2015 luminosity

* Large variety of samples to study !

* Two new samples : PbNe at vVsnn = 68.6 GeV and PbPb at vsnn = 5.02 Te V.
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Status in PbPb collisions

x10°

Number of Velo Clusters
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Ecal Energy [TeV]
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O N N N N N N = . T f g

Entries [a.u.]

0 20 40 60
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Status in PbPb collisions

x10°

Studies in PbPb limited to 60%
less central collisions.

Number of Velo Clusters
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Ecal Energy [TeV]
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Status in PbPb collisions

4000 . e S B e L —
LHCb Preliminary
PbPb s, =5 TeV

3500

—signal _
3000 60% < centrality < 90%
K pi“ <15 GeV/c
2500 - bkgr 2.0 < Y, < 4.5

2000

Candidates /(5 MeV/c?)

“15Kk JAp

1500
1000

500

0 ! 1 I | | I 1 \ |
3000 3150 3200

m(u*) [MeV/c?]

LHCDb preliminary
PbPb |s,, =5 TeV
60% < centrality < 90%
p."" <8 GeV/c

2< yKnp <45

Candidates / 3.75 (MeV/c?)

2200 — 2250 | o 2300 - 2350
m(K*ntp)[MeV/c?]
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Studies in PbPb limited to 60%

less central collisions.
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Status in PbPb collisions
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Studies in PbPb limited to 60%

less central collisions.

Analysis ongoing, stay: tuned'!

ol \No limitation in Pb-SMOG
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LHCDb Upgrade |

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 ..

e —— s pa

4 4 4

Upgrade Ia Upgrade Ib Upgrade 11




[LHCDb detector : season 3 (2021)

New Tracking system :
- Silicon upstream detector (UT)
- Scintillating tracking fibre (SciFi)

[CERN-LHCC-2012-007]

New electronics for muon
and calorimeter systems

New pixel VELO

Side View Ecar, HCAL va M
M3
Magnet — [Sarr - RICH2 M2 * Upgrade based on pp collision

[ Tracker

.....

requirements :

= (Collision rate at 40 MHz.

\ \ = Pile-up factor u=>5

sie & s's % = w o w m'm o owow

") * Replace the entire tracking system.

T 1. * Full software trigger.

= Remove L0 triggers.

New RICH optics and photodetectors

- Read out the full detector at 40 MHz.

Benjamin Audurier - benjamin.audurier@cern.ch 10
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T'racking system: Scinullating fibre tracker (Scik1)

» ~10000 km of scintillating fibres arranged in 6 layers with silicon photo-multipliers (5iPM) readout.

= 3 stations.

= 4 detection layers per station arranges in x-u-v-x configuration per stations.

= 10 modules of 2x4 mats.

Particle

\

v D OOL
DOOORULC L
) e eE HOODDDDE

| OOOOO@OCID

_— o Scintillating fibre

| SiPM readout channel

Ref: CERN-THESIS-2018-043

11

XU VX

/SiPMs and Front-end electronics

e e —

Ref: LHCB-TDR-015



Run 3 prospects for heavy-ion physics with LHCDb
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Run 3 prospects for heavy-1on physics with LHCD

N ARAA T T T T T T T T T T T T T T T T T T T T T T T T T T T
40000 | : . o
2 - LHCb simulation - Upgrade ] 120
(—z 35000 - EPOS 100%-30% PbPb 5 TeV =3 0
%’ 30000 g —;
25000 - = 80
20000 —F 160
15000 E 40
10000 f < =
- Q -
- K N 20
5000 [ & S
_ ) -
0 ! ! I B L1 Lo | (I S S T N T T T 0
0 2 4 6 8 10 12 14 16 18 20
Ecal Energy (TeV)
s | | ! | I
o 45000 E 1 HCb simulation - Upgrade 1 90
§ 40000 - EPOS 100%-30% PbPb 5 TeV E (R
(t.)35000 : 3 70
c 30000 : 3 60
25000 £ 3P 50
20000 £ 3 40
15000 - E 30
10000 F D) 4B 20
5000 F = 38 10
L I I [ R (I T N T N W .
00 2 4 6 8 10 12 14 16 18 0
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Run 3 prospects for heavy-1on physics with LHCD

B40000E {4 imatation - Upgrade | e
& 35000 - EPOS 100%-30% PbPb 5 TeV o
§30000f -
+ No significant saturation of the . E B
i Bl L
new LHCDb detectors up to 30%! 15000 3 .
10000:' < ?
* Two proposals for a new tracker 000 = N
. O 2 4 e T8 10 2 14 16 18 20 ©
(see next slides) : =cal Energy (T
: p 45000 £ | HCD simulation - Upgrade g
-in 2024 — reach event more 2 40000 - EPOS 100%-30% PbPb 5 TeV =
° Y 935000 ; _; — 70
central collisions ! % 20000 6o
25000 f1 4 50
° ° ° 200005_ i
=In 2030 — no more limitations ! 00 1 E
10000 = 20
5000 4B 10

I P T I T R B
0 2 4 6 8 10 12 14 16 18 0
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Run 3 prospects for heavy-1on physics with LHCD

EPPS16 nPDF prediction at NLO Luminosity :
T - | e « pPb:500 nb1 (4 weeks)
L 1af LHCb projection o 12 LHCb projection « pp: 104 pb! (much shorter time)

= 1.1
s = PPb {5 = 8.8 TeV
1F forward, 2.5<y <3.0, 250 nb’! 1

PPb sy =8.8 TeV
forward, 3.0<y <4.0, 250 nb’!

R/
0‘0

Drell-Yan production in pPb collisions.

o

» Projections show valuable inputs for
nPDF fit with limited data taking
periods.

0.9
= o = Forward rapidity : access shadowing region.
< 0.7 = >

0
g o = Backward rapidity : access to EMC effect.
bll . . . . . . lg}o \;/ 2 050 . . L N 5l0 N A A A 1(1)0 A
; 2 . . .

= M [GeVIe s bl = Other studies in this document :
O THGb projection " . — |
& pPb Yo 8.3 TV e L poiecton = Do-Dy correlations.
_6 backward, -2.0>y >-3.2, 250 b’ 11 pPb {50y = 8.8 TeV

. ackward, -3. ‘>-, nb™! .
QE) H | g St s - B+ meson productions.
— 0.9

0.8

0.7

0.6

X L 1 L | 1 L L 1 | 1 L L L L | 1 L L L | 1
0.5 - 100 0.5 50 100

M, [GeV/e?] M, [GeV/c?]
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LHCD fixed-target program evolution

Projection of ~1 year data taking

lint. Lumi. 80 pb |
Sys.error of J/I¥Y xsection ~3%
T/ yield 28 M
oL vield 280 M
A, yield 2.8 M
P’ vield 280 k
Y(1S5) vield 24 Kk

DY u*u” vield 24 k |

Benjamin Audurier - benjamin.audurier@cern.ch

SMOG 2 (ITDR) : Standalone gas storage cell covering z €
[-500;-300] mm :

= Up to x100 higher gas density with same gas flow of
current SMOG.

= Gas feed system measures the gas density with few %
accuracy.

= Possibility to run in parallel of pp collisions.

Installation due in December 2019, to be

operational from the start of LHC Run 3.

14
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Run 3 prospects for SMOG2 with LHCDb
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Run 3 prospects for SMOG2 with LHCDb

Rapidity scan

140 |

I GeV
1 30 72 GeV 25<y=<3 72 GeV D<y<05
- 0<y<05 35<y<4 =

Phys. Rev. C98 (2018) 034905
T [MeV]
§ s § « :
- N

1 20 - 4<y<4.5 -4

| -+O-dN/dy scan =, K, p, A |
| ® Integratedy =, K, p, A p
- D "BES" 0<y<0.5 w1, K, p, A (a) -

110' ................. )
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Run 3 prospects for SMOG2 with LHCDb

Rapidity scan
LO
S 5;150--- e
Sf; 0b) 62.4 GeV 27 GeV -
- - 0<y<05 0<y<0.5 19.6 GeV
68 2 0<y<05
= 140 ﬁ/
8 s
0 0 y 0.5
@ B -
U - 12 Dev. ., 7.7 GeV
> 130 F 5% 77 3.25‘2"3’54 v i
CD. -
>h
< 72 GeV
P~ 1 20 - «+O dN/dy scan =, K, p, A el .
. ® |Integratedy =, K, p, A i
- D "BES" O0<y<0.5 =, K, p, A (a) )
110

100 200 300 400

L [MeV]
Rapidity scan at 72 GeV with
FT@LHCb can complement the

RHIC beam energy scan.
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Run 3 prospects for SMOG2 with LHCDb

Rapidity scan 5 Deep in the hadronic structure

150-!""!""[""l_-

" 62.4 GeV 27 GeV
- 0<y<0.5 0<y<05 19.6 GeV

E 7
130 F o<y<os MWsyse

P - : Exclusive meson production Timelike Compton scattering (TCS)
E g : (access via angular modulation)
K 72 GeV - .

4<y<45 -

Phys. Rev. C98 (2018) 034905
T [MeV]
I
-
e
Sxw

120 C -0~ dN/dy scan =, K, p, A
| ® Integratedy =, K, p, A

- > "BES“ 0<y<05 T, Kr P; A (a) i

110 L

100 200 300 400
L [MeV]
*  Rapidity scan at 72 GeV with
FT@LHCb can complement the

RHIC beam energy scan.
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Run 3 prospects for SMOG2 with LHCDb

Rapidity scan 5 Deep in the hadronic structure

150_'1""1""1""|_-

'624Gev 27 GeV
0<y<05 0<y<05 19.6 GeV
0<y<05

T [MeV]

11.5 GeV
_gg//,0§y505
72 GW 7.7 GeV
130 72 GeV 25<y<3 72 GeV ’... D<y<05

2015 Long Range Plan for Nuclear Science

~ 0<y<05 35<y<4 N
B i B ki Exclusive meson production Timelike Compton scattering (TCS)
E 4 . (access via angular modulation)
‘ 72 GeV o E

| -+O-dN/dy scan =, K, p, A | :

| ® Integratedy =, K, p, A p .

- D "BES"0<y<0.5 1, K, p, A (a) - :

B R et e e e et e £ § One of the objectives : 3D pictures

100 200 300 400 In impact parameter space
L, [MeV] S *

* Rapidity scan at 72 GeV with
FT@LHCb can complement the

RHIC beam energy scan.

Phys. Rev. C98 (2018) 034905
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LO

8;‘150_'1""|""|""|_

% Q '624Gev 27 GeV

- 0<y<05 0<y<05 19.6 GeV

—~ 2 0<y<05

2 —_

8 I_ 140 11.5 GeV 5

0<y<0S5
o0 B 7
8 ;25r:ev<3 72 GeV V r7cey
e ‘e

q>; 130 E gzievos e 35<y<4 P2y=02

% : e

,J:‘ N 7ZGe<V .

P~ 120 __'--omdN/dy scan w K, p, A ey 3
| ® Integratedy =, K, p, A p
- D "BES"0<y<0.5 =, K, p, A (a) -

110

‘0

Run 3 prospects for SMOG2 with LHCDb

Rapidity scan

RHIC beam energy scan.

Benjamin Audurier - benjamin.audurier@cern.ch

100 200 300 400
1, [MeV]
»  Rapidity scan at 72 GeV with
FT@LHCb can complement the

Exclusive meson production

Deep in the hadronic structure

Timelike Compton scattering (TCS)
(access via angular modulation)

One of the objectives : 3D pictures

in impact parameter space

15

2015 Long Range Plan for Nuclear Science

e SMOG2@LHCDb could probs nuclear PDFs, TMDs, GPDs at
large Bjorken-x.
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EHCD Upgrade 11

Eol : CERN-LHCC-2017-003
Physics case : CERN-LHCC-2018-027

Upgrade I: Upgrade II:
-2x103% cm—= s »  |-1.5%x103%* cm—=s~1
- Pile-up =5 - Pile-up =42

16




Phase 1l in a nutshell

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 ...

Upgrade | 1S3 | Upgrade | A Uil
Run 3 | Run 4 Run 5&6
Ull Subdetector TDRSs

Ull Framework TDR

February & March 2019

+ Upgrade Ib (LS3 consolidation) TDRs Upgrade Ib Review
: : . L) wonTamens | | (gl ke e
* Sub detectors considering timing :
= Before the magnet : bronoeal for a Magnet Track mproving lew smcomenton P15
roposa OI: a . agne acking performance during Upgrade IB and
Station in LHCDb beyond
- VELO, RICHI1
L) | | S
= After the magnet :
. TORCH, RICHZ., EC AL Mighty Tracker: Design studies for Considerations on additional
the downstream silicon tracker in shielding for the muon detector
Upgrade Ib and II phase 2 upgrade
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Magnet Tracking Station

VELO+UT+(SciFi or MS)

* Proposal for tracking station inside the magnet. =5
= Triangular Extruded Scintillating Bars

= Increase coverage of low-pr tracks.

= Physics motivations : access to converted photons. Tt 2/, 1 /r;T(Ge-\I//C)“S |
+ Proposing the installation of a small prototype Extended acceptance
inside the magnet during LSIII. Extended coverage .
§ 106;—
‘o 1055—
“2 104:

%,
GLUON SATURATED REGION
1 1 lllllll 1 1 lllllll | | ll[llll 1 | | | | Ll
107 107 107 10~ 1072 107" 1
fraction momentitm x
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MIGHTY TI'aCk€1‘ LHCb-INT-2019-007

Inner Tracker (LS3) - $ >0em i 20cm

<>
Middle Tracker (LS4) ~54 cm (one Sci-Fi module) 20 cm

« MIGHTY tracker : biggest silicon tracker built by
LHCDb.

- Upgrade 1b: Inner Tracker + Scifi.

- DMAPs technology for silicon sensors.

= Upgrade II: New mighty silicon tracker
covering larger area.

Inner /
- Rebuild of SciFi + reuse IT. . Middle

Tracker

+ Hybrid technology detector, many challenges!

+ First estimations show no limitation in
centrality reach with the complete MIGHTY. Hybrid

Module

Benjamin Audurier - benjamin.audurier@cern.ch 19
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Conclusions
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Conclusions

« LHCb physics program is expanding.

= Many ongoing analysis in pPb collisions.

= Two new datasets to explore : PbPb at vsnn =5 TeV and PbNe at vVsan = 86 GeV.
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Conclusions

« LHCb physics program is expanding.

= Many ongoing analysis in pPb collisions.
= Two new datasets to explore : PbPb at vsnn =5 TeV and PbNe at vVsan = 86 GeV.

* LHCDb’s future is bright and full of opportunities !

= New detector with new tracking/PID system driven by pp physics.
= Improved fixed-target program with SMOG?2.

= Better performances expected for Run 3 in high-multiplicity collisions.
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Conclusions

« LHCb physics program is expanding.

= Many ongoing analysis in pPb collisions.
= Two new datasets to explore : PbPb at vsnn =5 TeV and PbNe at vVsan = 86 GeV.

* LHCDb’s future is bright and full of opportunities !

= New detector with new tracking/PID system driven by pp physics.
= Improved fixed-target program with SMOG?2.

= Better performances expected for Run 3 in high-multiplicity collisions.

Extended capabilities of the detector = expansion of the physics program !
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Open and hidden charm production in pPb collisions
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* Preliminary results for DO cross-section in pPb/Pbp collisions at vsnn = 8 TeV up to pr=16 GeV/c.

* Improved statistics by tactor 20 compared to previous LHCDb results.

+ Tension between data and nPDFs predictions. Additional effects required.

Benjamin
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Open and hidden beauty production in pPb collisions
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%

%

Relative production of upsilon states to test cold
(hot ?) nuclear matter effects in pPb collisions.

Relative Y(2S)/Y(1S) and Y(3S)/Y(1S) suppression

measured in pPb and Pbp at vsnn =8 TeV down to
210 PT.

Good agreement between data and predictions
when including co-movers effects.

Beauty mesons and baryon measured in pPb/Pbp
collisions at vVsnn = 8 TeV

Extensive studies show good agreement between
data and model predictions


mailto:benjamin.audurier@cern.ch
https://link.springer.com/article/10.1007%2FJHEP11%282018%29194
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.052011

Fixed-target results

Antiproton in pHe at vsyn = 110 GeV Charm in pHe at vsnn = 86.6 GeV
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*  Antiproton cross-sections in pHe : key to

*

: : : . e g Y
constrain dark matter search in cosmic flux. +  Open-charm production in fixed-target LHCb acceptance :

access to anti-shadowing and intrinsic charm content in the

= Data constrain extrapolatlons from pp to nucleons.

pHe cross-sections.
* Precise ] /1 and DY measurements in pHe.

= Data constrain empirical parameterization
P P * Good agreement between data and theory with no strong

intrinsic charm contribution observed.
Benjamin Audurier - benjamin.audurier@cern.ch 24
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T'racking system: Vertex Locator (VELO)

Silicon pixel detector, 41 M 55 x 55 um? pixels.

Closest pixels at 5.1 mm from the beam line.

Aluminium foil to protect the Velo without interfering with the beam.

Sensors to be kept < -20°C

Total data rate : 2.8 Tb/s
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LHCDb simulation
[CERN-LHCC-2013-021]
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T'racking in LHCDb

* Many types of tracks in LHCb, the most important ones are

= Long tracks.
= Downstream tracks
* Tracking steps :

= Finding a track : Forward Tracking algorithm.
- Combine VELO seeds with hits in the T-stations
- Match VELO tracks and seeds from T-stations

= Fitting a track : Kalman filter.
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VELO track

The LHCD tracks

Upstream track
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weentoss | QRCH - Low momentum PlD

TORCH is a large area time of flight detector that is
designed to provide PID in the GeV /c momentum
range

= Considered for use in Upgrade Ib.

= Exploit prompt production of Cherenkov light in
a quartz radiator plate to provide a fast timing
signal.

= Aim for a resolution of 10-15 ps per track

efficiency

= A large-scale prototype has been developed.
= Test-beam ongoing

= Good separation between between 7/K/p is
possible in 2-10 GeV/c range.
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VE]JO 0z(lumi region) = 45 mm

ot(lumi region) = 190 ps

* Upgrade II VELO faces significant
mechanical challenges

= huge impact on the design and R&D.

* Track timing will be crucial

Typical B meson ﬂ1ght time ~15ps
= PV timing and associations, displaced
"y Small-r: small pixels, radiation hard,

traCk trigger etC. .l timing information c;ptional

Large-r: larger pixels, fast timing,
reduced rad hardness

Two-technology concept

’¢
-
’f
-

= Difficult question to address that will _ W
impact the design.

= Other issues : cooling, radiations ... =~
28




I'rigger scheme

Full event reconstruction, inclusive and

exclusive kinematic/geometric selections

Partial event reconstruction
Data preparation for tracking
Track reconstruction
Efficient event selection to
reduce the rate to between
500 - 1000 kHz

.o ooooooooo B E—— AR ALE AL B“ffer events to diSk' perform online
. Software High Level Trigger . . - -
. 9 99 . [ detector calibration and alignment )
Partial event reconstruction, select ‘
displaced tracks/vertices and dimuons | @

Re use the Run |l strategy

Add offline precision particle identification

Buffer events to disk, perform online
detector calibration and alignment

.

Full offline-like event selection, mixture

and track quality information to selections

Output full event information for inclusive].
triggers, trigger candidates and related
primary vertices for exclusive triggers

of inclusive and exclusive triggers

SRS IR

12.5 kHz (0.6 GB/s) to storage 2-5 GB/s to storage

29

Full event reconstruction
Best tracking performance,
add PID information
Offline quality selections
Physics analysis on output of
the trigger




Real Time Analysis (RTA)

LHC bunch crossing (30MHz)

40 Tb/s DETECTOR READOUT o (T

. RTA

PARTIAL (HLT1) RECONSTRUCTION SRR :

e ..

REAL-TIME ALIGNMENT &
1-2 Tb/s CALIBRATION

[
FULL (HLT2) RECONSTRUCTION = R .

Offline reconstruction and i
| associated processing
80 Gb/s

68% TURBO & - =
real-time analysis User analysis

6% CALIB Offline reconstruction and
‘ associated processing ____________ l
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