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ALICE:	  A	  Large	  Ion	  Collider	  Experiment	  
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•  ALICE	  is	  the	  dedicated	  heavy-‐ion	  experiment	  at	  the	  CERN	  LHC	  
•  Con.nuously	  took	  data	  during	  the	  first	  campaign	  of	  the	  machine	  

from	  fall	  2009	  un.l	  early	  2013	  with	  pp,	  PbPb	  and	  pPb	  collisions	  
systems	  	  
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ALICE:	  Overview	  

F.	  RoncheI	  -‐	  13th	  Pisa	  MeeKng	   3	  



A	  Large	  Ion	  Collider	  Experiment	  

LS1:	  ConsolidaKon	  	  
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LS1	  

LS1:	  InstallaKons	  
•  The	  final	  5/18	  TRD	  modules	  were	  produced	  and	  installed	  
•  A	  fourth	  Module	  of	  the	  PHOS	  calorimeter	  was	  installed	  
•  The	  6+2x1/3	  modules	  of	  the	  Dijet	  Calorimeter	  (DCAL)	  were	  installed	  
•  The	  ALICE	  Diffrac.ve	  (AD)	  detector	  was	  installed	  	  
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Calorimeters:	  DCAL	  &	  PHOS	  (re)installaKon	  

DCal	  

PHOS	  

CPV	  

•  Complete	  reshape	  of	  the	  
bo]om	  part	  of	  ALICE	  
(modifica.on	  of	  exis.ng	  
services	  and	  access)	  

•  New	  dedicated	  common	  
PHOS/DCAL	  support	  
structure	  

Overall	  weight:	  
more	  than	  80	  tons	  	  
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Calorimeters:	  Readout	  ConsolidaKon	  
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ALICE	  is	  equipped	  with	  3	  electromagne.c	  calorimeter	  systems	  
–  PHOS:	  lead-‐tungstate	  crystals,	  I	  gen.	  GTL	  bus	  R/O	  à	  RUN1	  1	  kHz	  	  
–  EMCAL:	  lead-‐scin.llator	  sandwich,	  II	  gen.	  GTL	  bus	  R/O	  à	  RUN1	  4	  kHz	  
–  DCAL:	  lead-‐scin.llator	  sandwich,	  point-‐to-‐point	  FEE	  R/O	  	  

EMCAL	  

PHOS	  

DCAL	  

All	  3	  calorimeters	  use	  now	  
the	  DCAL	  parallel	  readout	  	  
•  No	  R/O	  noise	  induced	  in	  

trigger	  cards	  	  
•  R/O	  rates	  capable	  of	  

coping	  with	  50	  kHz	  of	  
PbPb	  interac.on	  rate	  

•  Basically	  RUN3-‐enabled.	  

LS1	  
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Calorimeters:	  Trigger	  ConsolidaKon	  
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ALICE	  is	  equipped	  with	  3	  electromagne.c	  calorimeter	  systems	  
–  PHOS:	  Gen	  I	  TRU,	  L0	  (shower)	  trigger	  only	  	  
–  EMCAL:	  Gen	  II	  TRU,	  	  L0	  and	  L1	  (gamma,	  jet)	  trigger	  
–  DCAL:	  Gen	  III	  TRU,	  L0	  and	  L1(gamma,	  jet)	  triggers	  	  

PHOS	  use	  now	  the	  DCAL	  
trigger	  cards	  	  
•  All	  3	  calorimeters	  can	  

generate	  L1	  triggers	  
•  DCAL+PHOS	  can	  

generate	  L1	  (jet)	  trigger	  
out	  of	  the	  combined	  
acceptance	  	  

•  EMCAL	  informa.on	  can	  
be	  used	  for	  online	  
es.ma.on	  of	  the	  
underlying	  event	  	  

L1	  

L1	  

L1	  

LS1	  
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TRD:	  InstallaKon	  and	  CompleKon	  	  

Miniframe	  ‘suspension’:	  bo]om	  modules	  –	  May	  2014	  	  

Top	  modules	  –	  November	  2014	  

•  5	  SM	  built	  and	  installed	  in	  2014	  
•  The	  miniframe	  was	  ‘suspended’	  to	  
install	  the	  three	  bo]om	  modules	  

•  Other	  6	  SM	  removed	  and	  re-‐installed	  	  
in	  2013	  (LV	  consolida.on	  work)	  
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TRD:	  Pre-‐trigger	  ConsolidaKon	  
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On	  board	  physics	  selec.on	  at	  L1	  	  
–  high	  pt	  e–	  pairs	  with	  J/Ψ	  and	  Υ	  mass	  
–  high	  pt	  e–	  and	  high	  pt	  µ
–  high	  pt	  parKcles	  in	  jet	  cone	  

L1-‐L0	  latency:	  7	  µs	  
–  Need	  ultra-‐fast	  (425	  ns)	  wake	  

up	  to	  digiKze	  TRD	  e–	  signature	  	  
–  ALICE	  L0	  is	  800	  ns,	  too	  slow	  

Needs	  wake	  up	  from	  V0	  (T0)	  or	  	  
TOF	  (for	  cosmics	  trigger)	  	  

RUN1:	  wake	  up	  à	  	  “private”	  min.	  bias	  or	  cosmic	  trigger	  
independent	  from	  the	  ALICE	  Central	  Trigger	  Processor	  (CTP)	  
•  possibility	  that	  TRD	  starts	  but	  CTP	  doesn’t	  accept	  L0	  
•  addiKonal	  trigger	  “dead-‐Kme”	  (rough	  signal	  discriminaKon)	  

L1	  
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TRD:	  Pre-‐trigger	  ConsolidaKon	  
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RUN2:	  wake-‐up	  logic	  at	  the	  ALICE	  Central	  Trigger	  Processor	  (CTP)	  
•  same	  as	  standard	  L0	  triggers,	  but	  faster	  

–  with	  common	  busy	  &	  downscaling	  logics,	  in	  CTP	  
–  Deployed	  in	  ALICE	  on	  week	  	  21	  	  

Level-‐minus-‐1	  trigger:	  LM	  (sub	  L0)	  
–  Reloca.on	  of	  T0	  and	  V0	  front	  

end	  electronics	  closer	  to	  CTP	  
–  Op.miza.on	  of	  the	  V0	  TDC	  hits	  

genera.on	  	  
–  Shortening	  of	  cables	  (T0	  and	  V0)	  
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TPC:	  on	  Argon	  for	  RUN2	  
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Species	   E	  [TeV]	   L	  [Hz/cm2]	   Int.	  Rate	  [kHz]	   Mul.plicity	   Track	  Rate	  [kHz]	  

pPb	  2013	   5.02	   1029	   200	   3.5	   700	  

PbPb	  2015	   5.1/5.02	   1027+	   8+	   75	   600+	  

•  The	  ALICE	  TPC	  has	  been	  running	  on	  Ne:CO2(90:10)	  in	  RUN1	  
•  HV	  trips	  have	  been	  observed	  in	  the	  MWPC	  readout	  at	  high	  track	  rates	  

Ne	  is	  prone	  to	  self-‐sustained	  radia.on	  induced	  currents	  	  

•  Ar	  ions	  ~x2.5	  slower	  à	  longer	  clearing	  .mes	  
•  Ar	  has	  x3	  shorter	  R.L.	  	  à	  mul.ple	  sca]ering	  	  
•  pp	  (MB)	  à	  dead	  .me	  from	  350	  us	  (Ne)	  to	  	  

500	  us	  (Ar)	  à	  L2a	  from	  3	  kHz	  to	  2	  kHz	  
•  HI(MB)	  à	  readout	  .me	  dominates	  à	  L2a	  0.5	  kHz	  	  
	  

Ar	  performance	  is	  transparent	  in	  HI	  	  
“small”	  performance	  penalty	  in	  pp	  	  

overall	  higher	  detector	  stability	  à	  efficiency	  	  

Ar	  less	  prone	  to	  glow	  discharge:	  x2	  lower	  gain	  for	  free	  à	  x2	  primary	  electrons	  
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TPC:	  Readout	  ConsolidaKon	  
•  RCU2	  pre-‐series	  (v1.2)	  available	  since	  Dec	  2014.	  	  
Test	  installa.on	  on	  1	  TPC	  sector	  done	  in	  week	  3	  2015	  

•  Mass	  produc.on	  of	  RCU2	  started	  
•  Installa.on	  of	  all	  RCUs	  planned	  for	  the	  LHC	  TS1	  

RCU2	  Roadmap	  
•  IrradiaKon	  tests:	  Uppsala	  17–29	  Apr,	  	  

no	  signs	  of	  latchup.	  
•  Data	  readout	  stable	  
•  FEC	  monitoring	  stable	  
•  SEU	  recovery	  OK	  
•  DEUs:	  not	  seen	  	  
•  Readout	  core	  being	  deployed	  in	  test	  

sector	  this	  week:	  validaKon	  	  
W25:	  Installa.on	  in	  ALICE	  	  
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ALICE	  Diffrac.ve	  Detector:	  InstallaKon	  

AD-‐C	  scin.llator	  planes	  in	  RB26	  tunnel	  
no	  access	  for	  the	  next	  3	  years	  
opKcal	  fibers	  for	  transport	  of	  light	  PMTs	  are	  in	  the	  cavern	  

ALICE Diffractive (AD) Detector – A-side

CM () AD Sector Test 24.02.2015 5 / 12

AD-‐A	  counters	  are	  in	  
the	  UX25	  cavern	  

F.	  RoncheI	  -‐	  13th	  Pisa	  MeeKng	   14	  



A	  Large	  Ion	  Collider	  Experiment	  

LS1:	  Infrastructure	  Readiness	  
•  L3	  doors	  closed	  in	  December	  2014	  
•  All	  shielding	  blocks	  reinstalled	  
•  Central	  beampipe	  under	  vacuum	  
ALICE	  ready	  for	  LHC	  beam	  opera.on.	  

Dec	  2014	  
L3	  doors	  closed	  	  

Dec	  2014	  
Re-‐installa.on	  
UX25	  shielding	  	  

Jan	  2015	  
Re-‐installa.on	  PX24	  

shielding	  
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New	  L3	  Magnet	  Safety	  System	  	  crate	  
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LS1:	  Control	  Room	  and	  OperaKons	  

•  d	  

New	  Control	  Room	  	  

New	  Shis	  Schedule	  and	  Management	  System	  

Proceedings	  of	  CHEP	  2015	  
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•  Real	  .me	  ins.tu.onal	  quotas	  
•  Overbooking	  
•  Overriding	  
•  Training	  management	  
•  Repor.ng	  	  	  
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RUN2:	  Re-‐commissioning	  w/	  COSMICS	  
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Accumulated	  .me	  of	  cosmic	  running	  for	  alignment	  purposes	  (since	  12/1/2015	  )	  	  
At	  least	  SPD,	  SDD,	  SSD,	  TPC,	  TOF,	  TRD	  
	  
B	  =	  0	  à	  260h	  
B	  =	  +0.5T	  à	  203h	  
B	  =	  -‐	  0.5	  T	  à	  58h	  

Triggered	  by	  TRD	  	  
LM	  wakeup	  from	  TOF	  
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RUN2:	  Re-‐commissioning	  w/	  COSMICS	  
Live	  ED	  
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HLT	  Event	  Tagging	  
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RUN2:	  Readout	  and	  Online	  ConsolidaKon	  
Live	  ED	  

F.	  RoncheI	  -‐	  13th	  Pisa	  MeeKng	   19	  

Full	  hardware	  upgrade	  for	  
•  Data	  Acquisi.on	  cluster	  
•  High	  Level	  Trigger	  cluster	  	  
in	  terms	  of	  CPU,	  network,	  
and	  FPGA	  processing	  (C-‐RORCs)	  

	  	  
ALICE	  TPC	  and	  TRD	  	  
readout	  rates	  X2	  in	  RUN2	  

Augmented	  Central	  Trigger	  Processor	  capacity	  	  
50à100	  classes	  (logical	  combina.ons	  of	  L0	  inputs)	  

Ø Re-‐design	  of	  all	  detectors	  R/O	  firmware	  	  
Ø Modifica.ons	  of	  the	  HLT	  sosware	  framework	  

Introduc.on	  of	  in-‐run	  recovery	  procedures	  	  
Integra.on	  work	  on	  central	  systems	  and	  detectors	  	  
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Example:	  In-‐Run	  Recovery	  Procedure	  
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PAUSE	  AND	  RECOVER	  
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ALICE	  High	  Level	  Trigger:	  ConsolidaKon	  
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Produc.on	  Linux	  Cluster	  	  
•  180	  nodes:	  4320	  cores:	  

–  2x	  Intel	  Xeon	  E5-‐2697	  CPUs	  
2.7	  GHz,	  12	  Cores	  each	  

–  Infiniband	  Network	  for	  
Data	  transfer	  between	  the	  
Nodes	  in	  IPoIB	  Mode	  

HLT	  Highlights	  
•  FPGA	  Cluster	  Finder	  

–  74	  nodes	  equipped	  with	  	  
C-‐RORCS.	  

•  Online	  GPU	  tracking	  	  
–  AMD	  FirePro	  S9000	  

•  Online	  Reconstruc.on	  
•  Online	  TPC	  cluster	  

compression	  (x5	  in	  PbPb)	  
	  

Hardware	  Cluster	  Finder	  on	  C-‐RORC	  
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Commissioning	  with	  Beam:	  November	  2014	  

Transfer	  Line	  Test	  
Inject	  from	  SPS	  to	  LHC	  
BEAM1	  dump	  in	  IP2	  TED	  
BEAM2	  dump	  in	  IP8	  TED	  

•  TI2	  dumps	  from	  on	  TED	  (pilots	  5E9	  p/b)	  
•  SSD,	  SDD,	  T0,	  V0,	  MTR,	  TOF,	  HMPID	  
•  TDI	  shots	  for	  BCM/BLS/RADMOB/BLM	  tests	  
•  Valida.on	  of	  trigger	  analysis	  tool	  	  
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Commissioning	  with	  Beam:	  November	  2014	  
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AlternaKng	  pilots	  shots	  in	  	  
ALICE	  and	  LHCb:	  1	  shot	  every	  2m	  	  
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RUN2:	  Commissioning	  w/	  Beam,	  March	  2015	  
20152015	  

B. Salvachua  Collimation WG,  April 7th, 2014

Options for 2014 tests
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        TCLA.C6L7 
          TCLA.B6L7 
            TCLA.A6L7 
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              TCSG.E5L7 
               TCSG.D5L7 
                TCSG.B5L7 
                TCSG.A4L7 

TCP.D6L7 
 TCP.C6L7 
   TCP.B6L7 
    TCSG.A6L7 
     TCSG.B5L7 
      TCSG.A5L7 
       TCSG.D4L7 
       TCSG.B4L7 
       TCSG.A4L7 Momentum 

cleaning 
Betatron 
cleaning 

Beam 1

• Assuming same beam conditions 
(5x109 ppb and single bunch injection 
and same optics)

• Sector tests 23:
- Left: stop on TCSG.5L3 onwards
- Right: stop beam on TCLA.A5R3 

onwards

Injec.on	  test	  
Inject	  from	  SPS	  to	  LHC	  
BEAM1	  dump	  in	  P3	  (collimator)	  
BEAM2	  dump	  in	  P6	  (LHC	  B2	  dump)	  
TDI	  shots	  for	  BCM/BLS/RADMOB/BLM	  calibra.on	  	  
•  TI2	  dumps	  from	  on	  TED	  	  

(small	  pilots	  2E9	  p/b)	  for	  MUON_ARM	  alignment	  	  
•  SPD	  SSD,	  SDD,	  T0,	  V0,	  MTR,	  MCH	  TOF,	  	  

ACORDE,	  AD	  	  
•  CTP	  snapshots	  during	  ini.al	  TED	  shots	  	  

(trigger	  signals	  rela.ve	  alignment)	  
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Splash	  events	  in	  ALICE	  	  

RUN2:	  Commissioning	  w/	  Beam,	  March	  2015	  	  

First	  alempt	  to	  align	  Muon	  Chambers	  
Final	  alignment	  with	  beam	  	  
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RUN2:	  Commissioning	  w/	  Beam,	  March	  2015	  	  
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Calibra.on	  of	  Beam	  Condi.on	  Monitors	  



A	  Large	  Ion	  Collider	  Experiment	  

RUN2:	  pp	  quiet	  Collisions	  @	  900	  GeV	  
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•  FS:	  2b_1_1_1_pilot	  	  
•  IP2-‐8:	  nominal-‐pilot	  /	  	  Beta*	  à	  10	  m	  /	  Rates	  o(300	  Hz)	  	  	  
•  Tuesday	  May	  5th	  à	  lumi	  scan:	  	  fill	  3679	  

–  AD,	  T0,	  V0,	  SPD	  and	  SSD	  (à	  tracks)	  

•  Wednesday	  May	  6th	  à	  collisions:	  fill	  3683	  	  
–  AD,	  T0,	  V0,	  SPD,	  SSD,	  FMD	  +	  MCH,	  MTR	  +	  EMCAL,	  PHOS,	  ZDC	  
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RUN2:	  pp	  Collisions	  @	  900	  GeV	  
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RUN2:	  pp	  Collisions	  @	  900	  GeV	  
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Luminometers	  

F.	  RoncheI	  -‐	  13th	  Pisa	  MeeKng	  
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RUN2:	  pp	  Collisions	  @	  900	  GeV	  
Trigger	  Analysis	  	  
Signals	  arrive	  2	  bunch	  crossings	  	  
earlier	  than	  in	  RUN1	  
(removal	  of	  CTP	  switch)	  
	  
•  Beam1,	  bucket	  1	  in	  bc=344	  	  
(was	  346	  in	  run1)	  
•  Beam2,	  bucket	  1	  in	  bc=3017	  	  
(was	  3019	  in	  run1)	  
	  
	  
Luminometers	  (V0,	  T0,	  AD):	  
•  Tuning	  of	  HV	  
•  Tuning	  of	  delays	  	  

DONE	  
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RUN2:	  1/N	  dNch/dη	  @	  900	  GeV	  

AD	  

AD	  

FMD	  

ALICE	  Forward	  Mul.plicity	  Detector	  	  
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INEL:	  central	  pixel	  hit	  (SPD)	  or	  forward	  scinKllators	  (V0/AD)	   INEL	  >	  0	  =	  INEL	  with	  at	  least	  1	  track	  in	  -‐1	  <	  η<	  1	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  

V	  scan	   H	  scan	  

ALICE	  van	  de	  Meer	  scan	  applica.on	  	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  

Lumi	  Scan	  
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RUN2:	  First	  Data	  QA	  in	  pp	  Collisions	  @	  13	  TeV	  

AD	  

AD	  

FMD	  

Run 223270 

Not	  yet	  calibrated	  
SPD	  

EMCAL	  

DCAL	  

ZDC	  
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RUN2:	  Events	  from	  pp	  Collisions	  @	  13	  TeV	  
hlp://home.web.cern.ch/about/updates/2015/05/first-‐images-‐collisions-‐13-‐tev	  

Non-‐Quiet	  Beams	  
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RUN2:	  Events	  from	  pp	  Collisions	  @	  13	  TeV	  

12	  ALICE	  sub-‐detectors	  took	  data	  for	  ~	  2.5h	  
	  

Quiet	  Beams	  
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RUN2:	  Quiet	  pp	  Collisions	  @	  13	  TeV	  

12	  ALICE	  sub-‐detectors	  took	  data	  with	  pp	  collisions	  at	  13	  TeV	  
	   	  

•  AD,	  V0,	  T0	  (lumi)	  	  
•  SPD,	  SDD,	  SSD,	  FMD,	  PMD	  (Si	  and	  mul.plicity)	  
•  ZDC,	  EMCAL,	  DCAL,	  PHOS	  (calos)	  	  
•  TOF,	  TPC,	  TRD,	  HMPID,	  CPV	  (gaseous	  trackers	  and	  PID)	  
•  MCH,	  MTR	  (RPC	  trackers)	  
à	  Central	  Trigger	  Processor	  with	  	  
full	  LM	  func.onality	  
Commissioning	  and	  performed	  for	  
expected	  13	  TeV	  condi.ons	  
First	  analysis	  ongoing	  .....	  
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LHC	  2015	  Schedule	  	  	  
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2015	  Milestones	  	  
June	  1> 	  -‐	  first	  collisions	  
June	  8 	  -‐	  vdM	  
Jun	  15 	  -‐	  TS1	  	  
Jun	  29 	  -‐	  50ns	  ramp-‐up	  
Aug	  8 	  -‐	  25ns	  ramp-‐up	  
Aug	  24 	  -‐	  TS2	  
Nov	  9 	  -‐	  TS3	  
Nov	  16	   	  -‐	  Ions	  
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LHC	  Restart:	  pp	  unKl	  Technical	  Stop	  1	  
Step	   Filling	  scheme	   nBC	   B	  

**	  
Xing	  
urad	  

Dura	  
.on	  

μ*	   RO*	  
Rate,	  Hz	  

MB*	  
stat	  

Comments	  

Step	  1	   Single_3b_2_2_2	   2	   -‐-‐	   -‐45	   20h	   0.1	   682	   49M	   with	  ZDC	  

Step	  2	   Single_13b_8_8_8	   8	   -‐-‐	   -‐45	   20h	   0.05	   814	   59M	   with	  ZDC	  

Step	  3	   50ns_50b_38_34_36_12bpi_6inj	   34	   ++	   -‐195	   20h	   0.01	   792	   57M	   w/o	  ZDC	  

vdM	  ATLAS+CMS	   MulK_39b_29_2_6_4bpi13inj	   2	   00	   -‐120	   8h	   0.33	   803	   23M	   alignment	  

vdM	  ALICE+LHCb	   MulK_40b_X_	  20_X_XXXXX,	  new	   20	   ++	   -‐195	  
4h	   vdM	  

4h	   0.01	   691	   10M	   w/o	  ZDC	  

LHCf	  run	   MulK_39b_37_15_15_4bpi11inj	   15	   -‐-‐	   -‐45	   24h	   0.02	   770	   66M	   with	  ZDC	  
*Here	  rate,	  stat	  and	  μ	  values	  for	  cross	  secKon	  of	  70	  mb	  
**	  B	  polarity	  for	  vdM	  and	  LHCf	  runs	  to	  be	  requested/confirmed	   Total:	  240M	  with	  field	  on	  
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Year	   System	   E	  [TeV]	   Lumi	  [cm-‐2s-‐1]	   R	  [kHz]	   Lev	   Time	  

2015	   pp	  50ns	   13	   1x1031	   ~600	   YES	   3w	  

pp	   13	   5x1030	   ~300	   YES	   10w	  

PbPb	   5.02	  (5.1)	   1027	   8	   YES	   ~25d	  

pp-‐ref	   5.02	   5x1030	  	   ~300	   YES	   6d	  
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44	  

•  Luminosity	  in	  ALICE	  versus	  total	  separa.on	  of	  the	  2	  beams,	  6.5	  TeV.	  
–  Parameters:	  N=1.2×1011	  p,	  ε =	  2	  µm,	  β*	  =	  10	  m	  ⇒	  σ	  =	  54	  µm	  
–  Increased	  dump	  thresholds	  
–  Redundancy	  between	  ALICE	  BCM	  and	  LHC	  Beam	  Loss	  Monitors	  	  

RUN2:	  25ns	  pp	  OperaKon	  	  

Run1	  

Run2	  
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TDI	  

IT	  

ID800	  
≈28	  m	  	  

D2-‐Q4	  

LSS	  2	  –	  Vacuum	  Sector	  A4L2	  

D2-‐Q4	   IT	  

TDI	  ID800	  
≈28	  m	  	  

1.5E11	  p/b	  -‐	  50ns_1380b_1377_0_1274_144bpi12inj	  

Vacuum	  ConsolidaKon	  in	  25	  ns	  pp	  OperaKon	  	  

TDI	  

ID800	  
≈28	  m	  	  

F.	  RoncheI	  -‐	  13th	  Pisa	  MeeKng	   45	  



A	  Large	  Ion	  Collider	  Experiment	  

2015	  TDI	  Consolida.on	  	  
•  Exis.ng	  4	  Ti	  spu]er	  ion	  pumps	  400	  l/s	  for	  N2	  

complemented	  with	  2	  NEG	  cartridges	  1000	  l/s	  for	  H2	  
•  Sectoriza.on	  	  
•  Longer	  	  

bake	  out	  
•  Ti	  coa.ng	  	  

of	  the	  BN	  	  
blocks	  of	  	  
the	  	  
collimator	  jaws	  

	  

Vacuum	  ConsolidaKon	  in	  25	  ns	  pp	  OperaKon	  	  

Year	   Beam	  	  
Intensity	  [p]	  

Total	  P	  in	  
LSS2-‐L	  
[mbar]	  

V0	  bkgd	  
rate/bunch	  

[Hz]	  

Total	  P	  in	  
LSS2-‐L	  
[mbar]	  

V0	  bkgd	  rate/
bunch	  [Hz]	  

2011	   1.9	  x	  1014	   1	  x	  10-‐7	   157	   5	  x	  10-‐9	   7	  

2012	   2.3	  x	  1014	   1	  x	  10-‐7	   234	   5	  x	  10-‐9	   11	  

2015	   3.2	  x	  1014	   1	  x	  10-‐7	   532	   5	  x	  10-‐9	   26	  

HL-‐LHC	   5.6	  x	  1014	   1	  x	  10-‐7	   1005	   5	  x	  10-‐9	   50	  

BEAM2	  BEAM1	  
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HI	  2015:	  Luminosity	  Scenarios	  
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•  ALICE	  will	  run	  with	  luminosity	  
leveling	  in	  IP2	  at	  1E27	  Hz/cm2	  

•  Op.miza.on	  of	  the	  integrated	  
lumi	  in	  case	  of	  collisions	  in	  3	  
IPs	  requires	  evalua.on	  	  
–  turn-‐around	  .me	  for	  refilling:	  3h	  
–  Huebner	  factor:	  50%	  

ALICE	  supports	  the	  scenario	  
were:	  
•  3	  IP	  are	  differen.ally	  leveled	  
May	  be	  	  needed	  for	  technical	  reasons	  	  
lumi	  induced	  dumps	  in	  IR1/5	  

•  Average	  fill	  dura.on	  of	  5h.	  
•  ALICE	  can	  then	  integrate	  0.54	  
or	  0.56	  nb-‐1	  	  	  

	  

From	  John	  Jowel	  
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Summary	  
Installa.on	  

–  ALICE	  detector	  completed	  during	  LS1	  (TRD,	  DCAL/PHOS,	  CPV,AD)	  
Integra.on	  

–  All	  ALICE	  subsystems	  are	  integrated	  in	  the	  global	  DAQ	  	  
–  Central	  Trigger	  system	  upgraded	  and	  validated	  	  	  
–  Calorimeter	  trigger	  FW	  being	  finalized	  	  
–  HLT	  integra.on	  almost	  done	  
–  RCU2	  valida.on	  ongoing	  

Readiness	  	  
•  In	  cosmic	  running	  since	  January	  2015	  
•  LHC	  injec.on	  tests	  in	  Nov	  2015	  and	  March	  2015	  successfully	  used	  

to	  check	  basic	  func.onali.es	  	  
•  Low	  energy	  pp	  collisions	  used	  to	  clear	  first	  commissioning	  of	  the	  

ALICE	  luminometers	  and	  trigger	  detectors.	  
•  13	  TeV	  pp	  collisions	  data	  being	  analyzed	  for	  detector	  	  

fine	  tuning	  and	  first	  physics	  	  
•  Ready	  to	  take	  STABLE	  BEAMS	  with	  all	  detectors	  	  
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•  d	  

Nov	  2014	  

Mar	  2015	  

Jan	  2015	  

13	  TeV	  

0.9	  TeV	   May	  2015	  

Mar	  2015	  

ALICE:	  A	  Large	  Ion	  Collider	  Experiment	  	  
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Backup	  
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RUN2:	  Cosmics	  Data	  Analysis	  	  
Live	  ED	  
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HLT	  Event	  Tagging	  

#	  
of
	  E
ve
nt
s	  

#	  
of
	  E
ve
nt
s	  
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ALICE’s	  RUN2	  View	  	  
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Year	   System	   E	  [TeV]	   Lumi	  [cm-‐2s-‐1]	   R	  [kHz]	   Lev	   Time	  

2015	   pp	  50ns	   13	   1x1031	   ~600	   YES	   3w	  

pp	   13	   5x1030	   ~300	   YES	   10w	  

PbPb	   5.02	  (5.1)	   1027	   8	   YES	   ~25d	  

pp-‐ref	   5.02	   5x1030	  	   ~300	   YES	   6d	  

2016	   pp	   13/14	   5x1030	   ~300	   YES	   22w	  

pPb	   5.02	   1029	   ~200	   YES	   4w	  

pp-‐ref	   5.02	   5x1030	  	   ~300	   YES	   7d	  

2017	   pp	   13/14	   5x1030	   ~300	   YES	   22w	  

2018	   pp	   13/14	   5x1030	   ~300	   YES	   6w	  

PbPb	   5.02	  (5.1)	   1027	   8	   YES	   4w	  

pp-‐ref	   5.02	   5x1030	  	   ~300	   YES	   7d	  

LS2	  (1/7/18à	  18	  months)	  

σ(sqrt(s)=5	  TeV)	  ~	  50	  mb	  
σ(sqrt(s)=13	  TeV)	  ~	  60	  mb	  
	  

σhad(PbPb,	  √s=5	  ATeV)	  ∼	  8	  barn	  
σhad(pPb,	  √s=5	  ATeV)	  ∼	  2	  barn	  


