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Changes	
  Since	
  Run	
  1	
  
•  No	
  L2	
  anymore	
  	
  

–  And	
  no	
  EF,	
  just	
  High	
  Level	
  Trigger	
  

•  Move	
  as	
  close	
  as	
  possible	
  to	
  offline	
  jet	
  
reconstrucNon	
  
–  Add	
  pileup	
  subtracNon	
  (jet	
  area)	
  
–  Recover	
  from	
  L1	
  bias	
  in	
  close-­‐by	
  jets	
  
–  Get	
  best	
  possible	
  ET	
  resoluNon	
  to	
  opNmize	
  

use	
  of	
  bandwidth	
  
•  Use	
  offline	
  calibraNon	
  schemes	
  

•  Two	
  possible	
  readout	
  schemes:	
  
–  Full-­‐scan	
  of	
  calorimeter:	
  more	
  accurate	
  but	
  

takes	
  Nme/CPU	
  
–  ParNal-­‐scan	
  as	
  plan	
  B	
  if	
  needed:	
  no	
  pileup	
  

subtracNon	
  

•  Ongoing:	
  Use	
  L1.5	
  Trigger	
  Tower	
  full	
  scan	
  to	
  
reduce	
  input	
  HLT	
  rate	
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TopoClustering,	
  Full	
  and	
  ParNal	
  Scan,	
  and	
  all	
  that…	
  
•  Several	
  techniques	
  developed	
  and	
  maintained	
  in	
  the	
  offline	
  world	
  that	
  are	
  needed	
  in	
  trigger	
  

–  Pileup	
  suppression	
  will	
  become	
  more	
  important	
  
–  CalibraNon	
  should	
  be	
  taken	
  from	
  offline	
  
–  We	
  don’t	
  have	
  the	
  capability	
  to	
  keep	
  maintain	
  our	
  own	
  versions	
  (and	
  would	
  complicate	
  things)	
  

•  TopoCluster	
  making:	
  	
  
–  3D	
  groups	
  of	
  adjoining	
  cells	
  started	
  from	
  seed	
  cells	
  (4σ	
  above	
  noise)	
  
–  Add	
  adjoining	
  cells	
  if	
  above	
  2σ	
  above	
  noise,	
  plus	
  an	
  extra	
  layer	
  0σ	
  above	
  noise	
  (4/2/0	
  scheme)	
  
–  Split	
  iniNal	
  clusters	
  into	
  smaller	
  ones	
  surrounding	
  hot	
  spots	
  –	
  splicng	
  
–  Following	
  that:	
  calculate	
  cluster	
  moments,	
  classify	
  clusters	
  (EM/HAD),	
  apply	
  calibraNon,	
  find	
  jets,	
  calibrate	
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CalibraNon	
  
•  ResoluNon	
  and	
  

linearity	
  
improvement	
  	
  for	
  
charged	
  pions	
  aeer	
  
each	
  correcNon:	
  
–  EM	
  
–  LCW	
  
–  Out	
  of	
  cluster	
  
–  Dead	
  material	
  

•  CondiNons:	
  
–  <μ>=0	
  
–  IBL	
  geometry	
  
–  2<|η|<2.2	
  
–  4	
  samplings	
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Overview	
  of	
  the	
  offline	
  jet	
  calibraNon	
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Introduction

Overview of the calibration chain

Begin with input jets...
1 Jet area and residual pile-up

corrections decrease e�ects
from pile-up conditions

2 Origin correction points
reconstructed jet to primary
hard scatter vertex

3 MC energy & � calibrations
correct for e�ects such as
leakage, dead material and
noncompensation

4 Global Sequential Calibration
(GSC) uses global variables to
improve energy resolution and
decreases systematics such as
dependence on jet flavour

5 In-situ calibration applied to
data uses reference objects to
validate MC calibrations
against data

... Jets ready for physics!

D. DeMarco (U. of Toronto) Hadronic Calibration Workshop 2014 September 9, 2014 12 / 33
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Requires	
  full	
  
event	
  

topoclusters	
  for	
  
rho	
  calculaNon	
  

Requires	
  full	
  
event	
  tracks	
  and	
  
PV	
  idenNficaNon	
  

Only	
  requires	
  
derived	
  

constants:	
  	
  
f(pT,	
  eta)	
  

Requires	
  extra	
  
jet	
  info	
  like	
  layer	
  
energies	
  and	
  full	
  
tracking	
  info	
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Pile-­‐up	
  subtracNon:	
  rho	
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Example: application to HI collisions

pp + pileup AA
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Pileup subtraction (for uniform backgrounds)

Basic idea: [M.Cacciari, G.Salam, 08]

pt,subtracted = pt,jet − ρpileup × Areajet

Jet area: [M.Cacciari, G.Salam, G.S., 08]

region where the jet catches infinitely soft particles

(active/passive)

analytic control and

understanding in pQCD

Pileup density per unit area: ρpileup

e.g. estimated from the median

e.g. of pt,jet/Areajet
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G. Soyez / 00 (2011) 1–7 2

In order to apply that master formula, three building blocks, described below, are necessary: define jets, define their
area and estimate the background density �.

Before getting to that, let us mention that eq. (1) is incomplete in two major aspects. The first one comes from
the fluctuations of the background, leaving an uncertainty of the order of ⇥

⇧
Ajet. The second source is referred to

as back reaction [7]: since background particles have a non-vanishing momentum, they can a⇥ect the clustering of
the “hard” particles; this means, on top of the pure background contamination (�Ajet), the hard contents of the jet can
change when considering it together with the background. We will show some examples of these e⇥ects in Section 3.

Jet definitions. Defining jets from a list of input objects — e.g. particles or calorimeter towers — has been the
topic of many discussions over the last few decades (see e.g. [8]). Here, we shall concentrate on recombination-type
algorithms that define the distances

di j = min(k2p
t,i , k

2p
t, j )
�
�⇤2

i j + �y2
i j

⇥
, (2)

diB = k2p
t,i R2, (3)

respectively between any pair of particles and for a single particle. The clustering works by successively identifying
the smallest distance; if it is a di j recombine particles i and j, otherwise, call i a jet.

The geometric factor in di j basically ensures that collinear particles will be clustered in the same jet. The kt-
dependent prefactor varies from one algorithm to another: the kt algorithm [9, 10, 11] has p = 1 so that soft QCD
emissions are clustered early in the sequence; the simple case p = 0 corresponds to the Cambridge/Aachen (C/A)
algorithm [12, 13], useful e.g. for jet substructure studies; the anti-kt algorithm [14], p = �1, will cluster jets around
hard objects, producing hard jets with rigid, circular, shapes. Note that the anti-kt algorithm is the default choice for
most of the LHC experiments. All these algorithms are accessible using the FastJet package [15, 16] and we shall fix
R = 0.4 in what follows.

Recently, a lot of progress has been made that involve making use of the substructure of the jets. To illustrate
that, we shall consider, on top of the 3 algorithms introduced above, the C/A algorithm supplemented with a filter
(C/A(filt)) [17]. The latter works by reclustering each individual jet with a smaller radius (we shall use R/2) and only
keep the 2 hardest subjets. Because of the collinear nature of QCD branchings, the filtering procedure is expected to
keep most of the QCD part of the jet and reject part of the Underlying-Event contamination.

Jet areas. Practically, the area of a jet is defined [7] as the region in which it captures (infinitely) soft particles (ghosts).
Here, we will use the active area of jets determined by adding a dense coverage of ghosts to the event1, each carrying
a “quantum” of area, clustering them together with the jets, and obtain the area by summing the ghost it contains. This
procedures mimics the addition of a background to the event with the exception that ghosts are infinitely soft.

The precise details of how the jet area is defined are largely irrelevant. However, we would like to stress that for
the computation of the background density (see below), we advise the use of the explicit ghost option of FastJet [15]
to correctly handle empty regions of the event.

Background estimation. In [6], the following method has been suggested: first cluster the event with the kt or C/A
algorithm with a radius2 R� to use, as an estimator for the background density per unit area,

� = median
⇤

p j,t

A j,t

⌅
, (4)

where the computation of the median includes all the jets up to a maximal rapidity ymax. We refer to that choice as the
global range below.

To better take into account the non-uniformities of the background, we have realised that there is some interest in
using only jets in the vicinity of the jet we want to subtract:

�R(|) = median
⇤

p j⇥,t

A j⇥,t

⌅

j⇥⇤R(|)
, (5)

1This will not modify the clustering of the hard jets, provided the algorithm is infrared-safe.
2This choice of jet definition for the estimation of the background is independent of the choice made to reconstruct the jets in the event. For the

former, we suggest using the kt or C/A algorithm as it avoids having many jets with a small area.

Requires	
  full	
  
event	
  

topoclusters	
  for	
  
rho	
  calculaNon	
  



ParNal	
  vs	
  Full	
  Scan	
  –	
  Timing	
  Summary	
  
•  NOTE:	
  indica,ve	
  

numbers	
  only!	
  

•  Cluster	
  making	
  Nme	
  
roughly	
  same	
  as	
  
calibraNon	
  

•  PS	
  much	
  less	
  than	
  
FS	
  but	
  longer	
  tails	
  

•  Small	
  effect	
  from	
  
pileup	
  

•  Comparing	
  to	
  r.17:	
  	
  
–  6%	
  increase	
  in	
  

clustering	
  in	
  r.19	
  
–  6x	
  reducNon	
  in	
  

cell	
  container	
  
making	
  (60	
  to	
  
10ms/evt)	
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Clustering	
  [ms]	
   <μ>=40	
   <μ>=80	
   Calibra,on	
  [ms]	
   <μ>=40	
   <μ>=80	
  

Cells	
   9.9	
   9.7	
   Moments	
  	
   27.0	
   29.7	
  

Clusters	
   53.7	
   52.7	
   Dead	
  Material	
   18.5	
   17.2	
  

Cluster	
  splicng	
   57.7	
   61.9	
   Out	
  of	
  cluster	
   17.8	
   16.3	
  

Full	
  calorimeter	
  scan	
  	
  
Local	
  calibraNon	
   23.9	
   26.4	
  

Out	
  of	
  cluster	
  Pi0	
   17.8	
   16	
  

Totals:	
   121.3	
   124.3	
   Totals:	
   105	
   105.6	
  

Clustering	
  [ms]	
   <μ>=40	
   <μ>=80	
   Calibra,on	
  [ms]	
   <μ>=40	
   <μ>=80	
  

Cells	
   4.9	
   5.1	
   Moments	
  	
   2.3	
   2.5	
  

Clusters	
   4.8	
   5.4	
   Dead	
  Material	
   2.1	
   2.4	
  

Cluster	
  splicng	
   6.0	
   6.6	
   Out	
  of	
  cluster	
   2.0	
   2.2	
  

Par,al	
  calorimeter	
  scan	
  	
  
	
  

Local	
  calibraNon	
   2.9	
   3.2	
  

Out	
  of	
  cluster	
  Pi0	
   2.0	
   2.2	
  

Totals:	
   15.7	
   17.1	
   Totals:	
   11.3	
   12.5	
  

Ademar	
  Delgado	
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L1.5	
  performance	
  
•  The	
  TriggerTower	
  full	
  scan	
  recovers	
  

L1	
  inefficiency	
  for	
  close-­‐by	
  jets	
  	
  
–  See	
  ATL-­‐COM-­‐DAQ-­‐2012-­‐009	
  

•  Reasonable	
  spacial	
  resoluNon	
  
•  Energy	
  resoluNon	
  same	
  as	
  L1	
  	
  

–  See	
  ATL-­‐COM-­‐DAQ-­‐2012-­‐009	
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Jet	
  Menu	
  for	
  p-­‐p	
  Data	
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Key	
  
•  Jet	
  Algorithm:	
  

–  a4	
  =	
  anN-­‐kt	
  jet	
  finding	
  algorithm	
  with	
  R	
  parameter	
  of	
  0.4	
  
–  a10	
  =	
  anN-­‐kt	
  jet	
  finding	
  algorithm	
  with	
  R	
  parameter	
  of	
  1.0	
  

•  Input	
  objects	
  used	
  for	
  jet	
  finding:	
  
–  tc	
  =	
  TopoClusters	
  reconstructed	
  from	
  calorimeter	
  cells	
  
–  TT	
  =	
  Level	
  1	
  TriggerTowers	
  read	
  out	
  in	
  HLT	
  to	
  allow	
  fast	
  but	
  coarse	
  full	
  calo	
  scan	
  (a.k.a.	
  Level	
  1.5)	
  	
  

•  Calorimeter	
  scan:	
  
–  PS	
  =	
  parNal	
  calorimeter	
  scan	
  seeded	
  by	
  L1	
  RoI	
  or	
  L1.5	
  	
  
–  FS	
  =	
  full	
  calorimeter	
  scan	
  (default)	
  

•  Pseudorapidity	
  range:	
  
–  xxetayy	
  =	
  jets	
  in	
  interval	
  xx	
  <	
  |η|	
  <	
  yy	
  –	
  default	
  is	
  0eta32	
  (old	
  central	
  jets)	
  

•  Cluster	
  Energy	
  Scale	
  correcNon:	
  
–  em	
  =	
  no	
  weights	
  applied	
  
–  lcw	
  =	
  local	
  cluster	
  weighNng	
  

•  Jet	
  Energy	
  Scale	
  correcNon:	
  
–  jes	
  =	
  JES	
  calibraNon	
  factors	
  without	
  pileup	
  subtracNon	
  
–  sub	
  =	
  pileup	
  subtracNon	
  applied	
  but	
  no	
  JES	
  factors	
  
–  subjes	
  =	
  both	
  pileup	
  subtracNon	
  and	
  JES	
  factors	
  
–  nojcalib	
  =	
  no	
  jet	
  calibraNon	
  

•  Defaults:	
  
–  Default	
  op,ons	
  don’t	
  appear	
  in	
  chain	
  names	
  
–  0eta320	
  
–  a10_tc_em_subjes_FS	
  =	
  jets	
  built	
  from	
  EM-­‐scale	
  clusters	
  from	
  calorimeter	
  full	
  scan,	
  with	
  pile-­‐up	
  

subtracNon	
  and	
  jet-­‐level	
  calibraNon	
  	
  
–  a10_tc_em_nojcalib_FS	
  =	
  jets	
  built	
  from	
  EM-­‐scale	
  clusters	
  from	
  calorimeter	
  Full	
  Scan	
  and	
  no	
  jet-­‐level	
  

calibraNon	
  or	
  area	
  subtracNon	
  R.Goncalo	
   Heavy	
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  Forum	
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Primary	
  p-­‐p	
  jet	
  menu	
  
•  Primary	
  unprescaled	
  triggers:	
  

–  5x1033	
  menu:	
  j360,	
  fatjet360,	
  4j85,	
  5j60,	
  6j50.0ETA24,	
  ht800	
  
–  2x1034	
  menu:	
  j400,	
  fatjet450,	
  4j100,	
  5j85,	
  6j50.0ETA24,	
  ht1000	
  

•  Default	
  calibraNon:	
  em_subjes	
  
–  Plus	
  cross	
  check	
  chains	
  with	
  different	
  calibraNon	
  for	
  a	
  few	
  specific	
  thresholds	
  	
  

•  AddiNonal	
  chains	
  to	
  add	
  segmented	
  eta	
  ranges	
  
–  [0,	
  2.5]	
  for	
  e.g.	
  b-­‐tag	
  (ID	
  coverage)	
  	
  
–  [2.8,	
  3.2]	
  +	
  [3.2,	
  4.9]	
  for	
  granularity	
  in	
  forward	
  region	
  

•  In	
  each	
  scenario,	
  total	
  jet	
  menu	
  rate	
  adds	
  up	
  to	
  around	
  100Hz	
  	
  

Chain	
  Type	
   L1	
  Seed	
  at	
  0.5x1034	
   HLT	
  Item	
  at	
  0.5x1034	
   L1	
  Seed	
  at	
  2x1034	
   HLT	
  Item	
  at	
  2x1034	
  

Single	
  jet	
   J75	
   j360	
   j100	
   j400	
  

Single	
  fat	
  jet	
   HT150	
   j360_a10	
   HT190	
   j450_a10	
  

4	
  jets	
   3J40	
   4j85	
   3J50	
   4j100	
  

5	
  jets	
   4J15	
   5j60	
   4J20	
   5j85	
  

6	
  jets	
   5J15.0ETA24	
   6j50.0ETA24	
   5J15.0ETA24	
   6j50.0ETA24	
  

HT	
  trigger	
   HT190	
   ht800	
   HT190	
   ht1000	
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Summary	
  
•  Lots	
  going	
  on	
  in	
  preparaNon	
  for	
  the	
  p-­‐p	
  run	
  (much	
  more	
  than	
  I	
  could	
  put	
  here)	
  

–  Huge	
  migraNon	
  from	
  run-­‐1	
  code	
  

•  Several	
  unknowns	
  sNll	
  exist/things	
  which	
  are	
  ongoing	
  or	
  haven’t	
  yet	
  converged/been	
  tested	
  
–  L1.5	
  Trigger	
  Tower	
  full	
  scan?	
  
–  Calorimeter-­‐only	
  GSC?	
  
–  Effect	
  of	
  nMCM	
  L1Calo	
  calibraNon	
  on	
  input	
  rate	
  
–  Data	
  scouNng	
  
–  Jet	
  reclustering	
  
–  …	
  

•  Close	
  interacNon	
  with	
  offline	
  jet/MET	
  group	
  
–  Extremely	
  useful	
  for	
  soeware	
  development	
  and	
  monitoring	
  
–  Implies	
  Nght	
  link	
  with	
  offline	
  soeware	
  –	
  2-­‐edged	
  sword	
  
–  But	
  expect	
  great	
  benefits	
  from	
  improved	
  performance	
  and	
  sharing	
  maintenance	
  load	
  

•  Clear	
  need	
  for	
  full-­‐scan	
  as	
  default	
  soluNon	
  	
  
–  Pileup	
  subtracNon	
  essenNal	
  to	
  good	
  performance	
  in	
  coming	
  LHC	
  runs	
  
–  Keep	
  in	
  sync	
  with	
  offline	
  developments	
  to	
  help	
  maintainability	
  and	
  make	
  use	
  of	
  offline	
  effort	
  
–  But	
  keep	
  parNal	
  scan	
  as	
  a	
  crucial	
  plan	
  B	
  

•  NOW	
  is	
  Nme	
  to	
  include	
  developments	
  needed	
  for	
  HI	
  run!	
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Backup	
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L1.5	
  cost	
  
•  From	
  Run	
  I	
  tests	
  (see	
  ATL-­‐COM-­‐DAQ-­‐2012-­‐015):	
  	
  

–  L1Calo	
  ROSes	
  (3	
  for	
  TT,	
  1	
  for	
  JE)	
  read	
  out	
  
at	
  up	
  to	
  7kHz	
  

–  Expect	
  up	
  to	
  15kHz	
  with	
  upgraded	
  ROSes	
  
•  Total	
  Nme	
  around	
  12ms	
  

–  Readout	
  Nme	
  around	
  9ms	
  
–  Jet	
  finding	
  (anN-­‐kT	
  0.4)	
  around	
  1-­‐2ms	
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Bonus:	
  rates	
  with	
  pileup	
  correcNon	
  
•  CondiNons:	
  

–  L=2x1034	
  
–  4j45	
  rate	
  
–  No	
  event	
  weighNng	
  

•  Only	
  fixed	
  ρ=6	
  here	
  
•  	
  ρ	
  calculaNon	
  works	
  

in	
  private	
  code	
  so	
  
far	
  

•  Top:	
  no	
  areas	
  
subtracNon	
  

•  Bo\om:	
  with	
  ρ=6	
  
area	
  subtracNon	
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Inclusive	
  single	
  jet	
  chains	
  
Level	
  1	
  seed	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   HLT	
  chain	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   Prescale@2x1034	
   Clients	
  

L1_RD0	
   j55_a4tcemsubjes	
   O(Hz)	
   ?	
   bootstrap	
  

j60_a4tcemsubjes	
   O(Hz)	
   ?	
   bootstrap	
  

J12	
   0.95	
  /	
  3.8	
  MHz	
   j55_a4tcemsubjes	
   150	
  /	
  600	
  kHz	
   600,000	
  –	
  1	
  Hz	
   taus	
  

J15	
   0.53	
  /	
  2.1	
  MHz	
   j60_a4tcemsubjes	
   100	
  /	
  400	
  kHz	
   400,000	
  –	
  1	
  Hz	
   taus,	
  btag	
  

J20	
   240	
  /	
  970	
  kHz	
   j85_a4tcemsubjes	
   21	
  /	
  85	
  kHz	
   85,000	
  –	
  1	
  Hz	
   taus,	
  mulN-­‐j	
  

j85_a4tcemjes	
  

j85_a4tclcwsubjes	
  

j85_a4tclcwjes	
  

J25	
   130	
  /	
  510	
  kHz	
   j100_a4tcemsubjes	
   10	
  /	
  41	
  kHz	
   41,000	
  –	
  1	
  Hz	
   taus	
  

J30	
   75	
  /	
  300	
  kHz	
   j110_a4tcemsubjes	
   6.5	
  /	
  26	
  kHz	
   26,000	
  –	
  1	
  Hz	
   LAr	
  calib	
  

J40	
   32	
  /	
  130	
  kHz	
   j150_a4tcemsubjes	
   1.6	
  /	
  6.5	
  kHz	
   6500	
  –	
  1	
  Hz	
   J+MET	
  

J50	
   15	
  /	
  60	
  kHz	
   j175_a4tcemsubjes	
   0.75	
  /	
  3	
  kHz	
   3000	
  –	
  1	
  Hz	
   mulNjet	
  

j175_a4tcemjes	
  

j175_a4tclcwsubjes	
  

j175_a4tclcwjes	
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Inclusive	
  single	
  jet	
  chains	
  
Level	
  1	
  seed	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   HLT	
  chain	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   Prescale@2x1034	
   Clients	
  

J60	
   7.5	
  /	
  30	
  kHz	
   j200_a4tcemsubjes	
   0.4	
  /	
  1.6	
  kHz	
   1600	
  –	
  1	
  Hz	
   btag	
  

J75	
   4	
  /	
  17	
  kHz	
   j260_a4tcemsubjes	
   140	
  /	
  400	
  Hz	
   400	
  –	
  1	
  Hz	
   btag,	
  low	
  Lumi	
  

J85	
   2.5	
  /	
  10	
  kHz	
   j300_a4tcemsubjes	
   67	
  /	
  270Hz	
   200	
  –	
  ≈1	
  Hz	
   mulNjet,	
  
medium	
  Lumi	
  

j320_a4tcemsubjes	
   43	
  /	
  170	
  Hz	
   150	
  –	
  ≈1	
  Hz	
   mulNjet,	
  
medium	
  Lumi	
  

J100	
   1.3	
  /	
  5	
  kHz	
   j360_a4tcemjes	
   22	
  /	
  90	
  Hz	
   100	
  –	
  ≈1	
  Hz	
   unprescaled	
  at	
  
1x1032	
  
or	
  lower:	
  aim	
  for	
  
1-­‐2	
  points	
  during	
  
year	
  to	
  change	
  
lowest	
  
unprescaled	
  chain	
  
	
  
Also	
  re-­‐think	
  set	
  
of	
  cross-­‐check	
  
chains	
  with	
  
different	
  
calibraNons	
  if	
  
needed	
  

j380_a4tcemsubjes	
   16	
  /	
  65	
  Hz	
   50	
  –	
  ≈1	
  Hz	
  

j380_a4tcemjes	
  

j380_a4tclcwsubjes	
  

j380_a4tclcwjes	
  

j400_a4tcemsubjes	
   9	
  /	
  35	
  Hz	
   unprescaled	
  

j400_a4tcemjes	
  

j400_a4tclcwsubjes	
  

j400_a4tclcwjes	
  

J120	
   1.3	
  /	
  2.7	
  kHz	
   j460_a4tcemjes	
  +	
  
cross-­‐check	
  chains	
  

<1	
  /	
  2.8	
  Hz	
   unprescaled	
   High	
  Lumi	
  

J400	
   0	
  /	
  0	
  Hz	
   noAlg	
   5.5	
  Hz	
   unprescaled	
   Passthrough	
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MulN-­‐jet	
  and	
  fat	
  jet	
  chains	
  
Level	
  1	
  seed	
   @	
  0.5	
  &	
  2x1034	
   HLT	
  chain	
   @	
  0.5	
  &	
  2x1034	
   Prescale@2x1034	
   Clients	
  

3J40	
   0.4	
  /	
  1.6	
  kHz	
   4j85_a4tcemsubjes	
   45	
  /	
  180	
  Hz	
   180	
  –	
  1	
  Hz	
  

3J50	
   0.3	
  /	
  1.0	
  kHz	
   4j100_a4tcemsubjes	
   12	
  /	
  50	
  Hz	
   unprescaled	
   SUSY,	
  SM,	
  top,	
  jets	
  

4J15	
   2.4	
  /	
  9.5	
  kHz	
   5j55_a4tcemsubjes	
   65	
  /	
  260	
  Hz	
   260	
  –	
  1	
  Hz	
  

4J20	
   0.5	
  /	
  1.9	
  kHz	
   5j60_a4tcemsubjes	
   40	
  /	
  170	
  Hz	
   170	
  –	
  1	
  Hz	
  

4J20	
   0.5	
  /	
  1.9	
  kHz	
   5j85_a4tcemsubjes	
   4	
  /	
  15	
  Hz	
   unprescaled	
   SUSY,	
  SM,	
  top,	
  jets	
  

5j85_a4tcemjes	
  

5j85_a4tclcwsubjes	
  

5j85_a4tclcwjes	
  

5J15.0ETA24	
   0.1	
  /	
  0.3	
  kHz	
   6j45.0eta24_a4tcemsubjes	
   25	
  /	
  100	
  Hz	
   100	
  –	
  1	
  Hz	
   SUSY,	
  SM	
  (*)	
  

5J15.0ETA24	
   0.1	
  /	
  0.3	
  kHz	
   6j50.0eta24_a4tcemsubjes	
   10	
  /	
  40	
  Hz	
   unprescaled	
   SUSY,	
  SM	
  (*)	
  

5J15.0ETA24	
   0.1	
  /	
  0.3	
  kHz	
   6j55.0eta24_a4tcemsubjes	
   8	
  /	
  30	
  Hz	
   30	
  –	
  1	
  Hz	
   SUSY,	
  SM	
  (*)	
  

HT150	
   3	
  /	
  12	
  kHz	
   j360_a10tcemsubjes	
   14	
  /	
  60	
  Hz	
   60	
  –	
  1	
  Hz	
   exoNcs,	
  jets	
  

HT190	
   1.2	
  /	
  5	
  kHz	
   j450_a10tcemsubjes	
   2	
  /	
  8	
  Hz	
   unprescaled	
   exoNcs,	
  jets	
  

(*)	
  A	
  new	
  study	
  from	
  SUSY	
  indicates	
  that	
  6j	
  chains	
  can/should	
  start	
  from	
  4J20	
  to	
  
save	
  bandwidth	
  –	
  need	
  to	
  understand	
  if	
  this	
  is	
  also	
  ok	
  for	
  SM	
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Forward	
  jet	
  and	
  HT	
  chains	
  
Level	
  1	
  seed	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   HLT	
  chain	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   Prescale@2x1034	
   Clients	
  

J15.24ETA49	
   ?	
   j60.24eta49	
   ?	
   ?	
  –	
  1	
  Hz	
   egamma	
  

J15.28ETA32	
   ?	
   j60.28eta32	
   ?	
   ?	
  –	
  1	
  Hz	
   SUSY,	
  SM,	
  top,	
  jets	
  

J20.28ETA32	
  	
   ?	
   j85.28eta32	
   ?	
   ?	
  –	
  1	
  Hz	
   jets	
  

J15.32ETA49	
   ?	
   j60.32eta49	
   ?	
   ?	
  –	
  1	
  Hz	
   jets	
  

J20.32ETA49	
   ?	
   j85.32eta49	
   ?	
   ?	
  –	
  1	
  Hz	
   jets	
  

J30.32ETA49	
  	
   ?	
   j110.32eta49	
   ?	
   ?	
  –	
  1	
  Hz	
   jets	
  

J50.32ETA49	
   ?	
   j175.32eta49	
   0	
   unprescaled	
   Jets,	
  SM	
  

J75.32ETA49	
   ?	
   j260.32eta49	
   0	
   unprescaled	
   SM	
  

J100.32ETA49	
   ?	
   j360.32eta49	
   0	
   unprescaled	
   SM	
  

•  Default	
  R	
  parameter	
  and	
  calibraNon	
  is	
  a4tcemsubjes	
  
•  Add	
  cross-­‐check	
  chains	
  (a4tcemjes,	
  a4tclcwsubjes,	
  a4tclcwjes)	
  for:	
  

•  j85.28eta32,	
  j85.32eta49,	
  j175.32eta49,	
  j260.32eta49,	
  j360.32eta49	
  

Level	
  1	
  seed	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   HLT	
  chain	
   Rate	
  @	
  0.5	
  &	
  2x1034	
   Prescale@2x1034	
   Clients	
  

HT190	
   1.2	
  /	
  5	
  kHz	
   ht1000	
   3.5/14	
  Hz	
  (0	
  unique)	
  	
   unprescaled	
  

HT150	
   Ht500(?)	
   prescaled	
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