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Todays overview of the Jet Slice

0 Jet Trigger Menu, Operations and Infrastructure
@ Jet trigger menu
@ Online monitoring
@ Offline monitoring
@ Software developments and validation

e Jet Trigger Performance
@ LI1Topo emulation validation
@ Single jet efficiency studies
@ Multi-jet efficiency studies
@ HLT jet calibrations
@ Trigger commissioning and plans for public results

© Open Issues
@ Core software, Trigger Menu, Performance Metrics

© summary and conclusions
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Jet Trigger Menu, Operations and Infrastructure Jet trigger menu

Jet Trigger Menu for Run 2 (1)

— We have a large number of new options for jet reconstruction and calibration for Run 2!

o Jet Algorithm:
o a4 =anti-k; jet finding algorithm with R = 0.4 (default)
e aloO = anti-k; jet finding algorithm with R = 1.0
e alOr = anti-k; jet finding algorithm with R = 1.0 using R = 0.4 jets as input
Input objects used for jet finding:
o tec = TopoClusters reconstructed from calorimeter cells (default)
o TT = Level 1 TriggerTowers read out in HLT to allow fast but coarse full calo scan (L1.5)

Calorimeter scan:
e PS = partial calorimeter scan seeded by L1 Rol or L1.5
e F'S = full calorimeter scan (default)
o Pseudorapidity range:
o xxETAyy = jets in interval xx < |n| < yy; default is Oeta32 (old central jets)
Cluster Energy Scale correction:
e em = no weights applied (default)
o lew =local cluster weighting
Jet Energy Scale correction:

jes = JES calibration factors without pileup subtraction
sub = pileup subtraction applied but no JES factors
subjes = both pileup subtraction and JES factors (default)
nojcalib = no jet-level calibrations or corrections at all
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Jet Trigger Menu, Operations and Infrastructure Jet trigger menu
Jet Trigger Menu for Run 2 (I1)
Examples of jet trigger combinations for Run 2

@ adtcemnojcalib: R = 0.4 jets built from EM-scale clusters with no jet level
calibration

@ alOtcemsubjes: R = 1.0 jets built from EM-scale clusters with pile-up
subtraction and jet-level calibration

@ adtclcwsub: R = (0.4 jets built from LC-scale clusters with only a pile-up
subtraction applied at the jet level

A few HLT and L1 trigger chains for Run 2

HLT Level 1

9175 L1_J50

J175_jes L1_J50

6345 L1_4J15

ht400 L1_HT150-J20s5.ETA30

j360_al0r_L1J100 L1_J100
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Jet Trigger Menu, Operations and Infrastructure

Jet Trigger Menu for Run 2 (I11)

Primary jet menu items at low & high lumi

e 0.5 x 10** cm 25! menu:

o §360_a4,

0 2 x 10* ecm 25! menu:

o §400_a4,

4450_al0,

j360_al0, 4385,

459100,

5560,

5985,

o Current default calibration: emsubjes

Jet trigger menu

6j50.0ETA24

6j50.0ETA24

Primary jet chains at low & high lumi

Chain type | L1 at0.5 x 10°* HLT at 0.5 x 10** [ L1 at2 x 10>*  HLT at2 x 10*
Single jet | J75 3360 J100 7400
Fatjet | HT150 3360_al0 HT190 3450_al0
4 jet 3740 4585 3750 43100
5 jet 4315 5560 4320 5385
6 jet 5J15.0ETA24 6350.0eta24 | 5J15.0ETA24 6350.0eta24
Hr HT190 ht800 HT190 ht1000
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Jet Trigger Menu, Operations and Infrastructure Jet trigger menu

Menu requests for special runs

Jet triggers in beam splashes menu

@ Primary triggers will be L1Calo EM
o L1Calo jet triggers (L1_J75A/C) are available as backup

A\

Jet triggers in low (u) run ((u) <0.01)
@ No specific jet triggers requested
e E/p triggers would be important (see “Open Issues” later)

A\

Jet triggers in moderate (x) run ((u) ~ 0.5)

@ j10, 315, 325...3175 and _320eta490 (i.e. from j10 up to the
first unprescaled jet trigger)

@ Considering adding requests for multiple calibration configurations as
well for early calibration comparisons

\
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Jet Trigger Menu, Operations and Infrastructure Online monitoring

OHP monitoring working
Giulio Grossi, Lee Sawyer
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Jet Trigger Menu, Operations and Infrastructure Offline monitoring

Offline monitoring working Giulio Grossi, Lee Sawyer
Run 259424, 1tmp_express_express
cl HLT/TRIET/EXPERTHLT/ L

e Extensive and up-to-date offline monitoring in place
@ Again, standard task in shifter duties
@ Plans for extensions to the monitoring plots for efficiency comparisons

and calibration checks w.r.t. offline (see “Open Issues™)
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Jet Trigger Menu, Operations and Infrastructure Software developments and validation

Software development and validation (1)

Peter Sherwood, Nuno Anjos, Lee Sawyer (+ offline group!)

TrigEDHChecker RECTEST Got jet container HLT_xAOD__JetContainer_adtclowsubjesfs, size: 7 e
TrigEDNiChecker REGTEST Looking at jet 1 Hon
TrigEDNiChecker REGTEST 2
TrigEDNChecker REGTEST

TrigEDiiChecker REGTEST
TrigEDiiChecker REGTEST
TrigEDNChecker REGTEST
TrigEDiiChecker REGTEST
TrigEDNChecker REGTEST
TrigEDiChecker REGTEST
TrigEDiChecker REGTEST  type: xAQD::Type:ilet HLT_J55 920 928 920 920 920 928 93¢ 93¢ 93¢ 934 934 93¢
TrigEDNiChecker REGTEST  algorithn (K3 @, cani 2, antikts 2, +..)i 25 should be 2 92z 922 922 922 922 922 934 934 934 934 9M 934
TrigEDAChecker REGTEST  size paraneter: 6.45 should be 0. = 6o B9 G 530 690 590 9A1 AL 9A1 9L Sed 901
TrigEDNChecker REGTEST  input (LCTopo: 8, ENTopo: 1, TopoTower: 2, 83 should be 0 HLT_j60_z8aetasza F I R R R

2015 7015 7015 2015 2015 2015 2015 2015 2015 2015 2015
3 3 3 3 3 3
2z 23 24 25 26 27 28 29 3| A A

rel & & @& 1 2 3 4 5 & 8 1 2
3656 927L 3342 3170 2911 1656 1246 1312 1975 1442 1434
1656 1658 1642 1649 1657 1589 1589 168 1583 1595 1589

Job CPU tine (s
200 Max nemory (1

nevents in test: 999 999 999 999 999 999 100 166G 166 1600 1969 1069

TeigEhesker RESTEST stisuents sigral state 8, calibrated: 1): 13 should be 1 HLT_j68_328eta4on I S B R B R R R
rigEDMEhecker runber of constituents:
TrigEDNChecker REGTEST  Got constituent veotor, size: 85 should be & HLT_160.L1RbE G5L 350 851 891 891 891 Sl Sel 9B 961 el el

TrigEDHChecker RESTEST  Fracsamp linghaxIndex: 2 HLT_165 655 655 655 655 685 655 644 644 044 644 G44 oo
T iENChecker REGTEST et ivcheear HLT_ja5_zagetasze 19 18 18 10 10 10 17 17 17 17 17 47
TrigEDHChecker RESTEST  AverageLAr(F: 111,318 " i55_28netasen_jes a2 22 2 2 17 17 47 17 47 47
TrigEDChecker RESTEST  BehcorrCell: 8 HLT_j85_z80etasza_Lcw 15 16 16 18 18 15 18 18 18 18 18 18
TrigEDChecker REGTEST  CentroidR: 1633.05 _2aReta3zn_lou_jes 202 2 21 21 21 18 18 18 18 18 18
TrigEDHChecker REGTEST : ooPetadz_lownojealih 18 18 18 18 18 18 14 14 14 14 44 44
TrigEDHchecker RECTEST HLT_j85_z80etasza_nojcal i S 8 % 9 9 9 4 4 4 4 4 4
;“EE‘S:E:“EE‘ jiadtal polpe 5_320eta4on 4 14 14 14 14 14 9 9 9 9 9 9
o sl it LT_j65_je: 77 776 776 77 77 77 644 644 644 644 64 644
ey ooty oo iy 0-542528 HLT_j85_LLRDD 655 G55 G55 OS5 OG5 OS5 044 044 044 044 644 644
1Y ioEOHChecker RECTEST ot § HLT_j85_ Lo 60 6B GOR 6OR 6AR 6AR 641 641 641 641 B4l 4l
TrigEDHChecker RESTEST  NoaConstituents: 2 HLT_385_Low_jes 73 T3 TE T T T 641 641 641 641 643 643
TrigEDHChecker RESTEST  DotFract Lustersid: B HLT_j85_ Leu_nojcal i 616 616 616 616 616 616 544 544 544 544 544 544
TrigEDHChecker REGTEST  OotFroct Lusterss: 0 HLT_j85_nojcal i 4B 418 418 418 418 418 337 337 337 337 337 3%
Jet properties Trigger counts

None of the above would have been possible without significant, persistent and skilled
efforts to upgrade our software for in deep ways for Run 2

o Completely revamped jet configuration allows for enormous flexibility to define
multiple calibrations, jet algorithms, and jet hypos easily and consistently

o Extensive collaboration with offline made this possible, and dedication from our
software experts (incl. monitoring!) made it happen: Thanks Peter, Nuno and Lee!
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Jet Trigger Menu, Operations and Infrastructure Software developments and validation

Software development and validation (11)

Peter Sherwood, Nuno Anjos, Lee Sawyer (+ offline group!)

TrigEDNChecker REGTEST Got jet container HLT_xA0D, _JetContainer, a¢tolousubjests, size: 7 Vear: 2615 2A15 ZB15 2815 2B1S 2615 2RI ZBI5 2815 2B1S 2615 2RI
rigEEhecker FECTET Lookg ot 1ot 1 Wonth: 3 3 3 3 3 3 3 3 3 3 3 3
TrigEDMChecker REGTEST boy: 2 22 23 4 ® 26 21 2 23 W I 3L
TrigEDHChecker REGTEST rel_ 5 & B8 1 2 3 4 5 & &8 1 _z
g:gggngz:gig EEEE:: Job CPU time (sec): 5230 3656 3271 3342 3171 2911 1656 1246 1312 1875 1442 1434
T e Reoeey Job Max menory (ME): 1662 1656 1658 1642 1649 1657 1509 1589 1609 1563 1595 1589
TrisEectes roTET ¢ events in test: 59 99 5 599 9% 599 L0 169 Looe 1090 Lowe 10
TrigEDHChecker REGTEST
TriGEDICrecker RESTEST  fypes wkth: Tpe: et HLT_355 520 GzB O 920 970 920 934 O34 934 934 934 834
TrigEDNChecker REGTEST B, com: 1, antike: 2, ...): 25 should be 2 HLT_355_L1RDD S22 G2 922 922 97z 922 9 O34 934 934 934 934
TrigEDlChecker REGTEST 45 should be 8.4 HLT_j68 B9 B9B 099 699 B9M BOA OBA OBl 9L OAL 9AL gAML
TrigEDNChecker REGTEST  input (LCTopa: B, EMTopo: 4, TopaTouer: 2, ...): B3 should be HLT_368_280eta328 P B R T TR TR
o REGTEST signal state . e 1051 s be 1 HLT_j60_32Betaton 4 24 2 2 M w2 nm m w2
TR GRMhecker FEOTEST 6ot coretiount vocior, cice: 51 shuta be & HLT_360.Lakoo o9 est o3 cel est 63l sel ser om sel sew sy
TrigEDNChecker REGTEST  Fracsanpl ingHaxIndex: 2 HLT_385 655 655 655 655 655 655 6 6H 6 6H &M 64y
TrigEDiChecker REGTEST  ActiveArea: 8.438666 HLT_j85_28Betad2 19 19 19 19 49 19 17 47 47 17 17 47
TrigEfChecter FESTEST  berogeLAn: 141,318 HLT_385_260etadzn_jes 24 2 a4 2w A A 1w w1 17 AT
TrigEDHChecker REGTEST HLT_J85_z8peta3za_low 18 18 18 18 18 18 18 13 18 18 18 18
TrigEDHChecker REGTEST HLT_j85_z8Reta3za_low_jes 221 2 oz 2 7 18 18 18 18 18 18
TrigEDIChecker REGTEST HLTj85_28fetaizd_lov_nojealib 18 18 18 18 18 18 14 14 14 14 14 14
K:ggg:gzzi: Eggg HLT_j85_28Beta328_nojcal ib 9 9 9 9 9 9 4 4 4 4 4 4
Tr\cEGhenter REGTEST " HLT_ 520t 14 14 14 14 14 14 9 9 9 9 9 @
TrigEDHChecker REGTEST rmcsummmqu 0.5%2925 -185.Jes TR TR TR TR T TR G G G G4 64 644
el EET v 012 HLT_j85_L1RDD 655 655 G55 GGG OBB G55 644 G4 644 644 644 B44
TrigEbiChecker REGTEST  HECFrac: 6 HLT_385_lew 600 G0 GPD A0 GPD 60N 4l 641 4L A1 641 B4l
TriGEDIChecker FESTEST  omConstifuents: 7 HLT_385_low_jes 99 93T W I T I 643 643 643 643 643 643
TrigEDiChecker REGTEST  DotFracClustersin: @ HLT_385_lew_rojealis 616 616 616 616 616 616 E44 54 544 B4 544 B44
TrigEDNChecker REGTEST  OotFracClusterss: 8 HLT_385_nojcal ib 410 418 410 410 418 418 337 37 337 33T 33 337
Jet properties Trigger counts

New capabilities and understanding:

@ Multiple jet definitions (a4, al0, alOr), calibrations, pile-up subtraction, and
chain definitions

@ Jet properties for jet cleaning and calibration (incl. GSC!)

@ New and updated monitoring plots and capabilities (e.g. trigger aware monitoring)
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Jet Trigger Menu, Operations and Infrastructure

Software developments and validation

Software development and validation (I11)

Huge amount of effort just in the
past few month to resolve outstand-
ing issues!

(Jan 26th compared to April 1st...not
an April Fool’s joke!)

Thanks to Sebastien Prince, Nuno
Anjos, Peter Sherwood, and many
more!

D.W. Miller (EFI, Chicago)

Jet Signature Group — The Latest and Greatest!

“lciosep Feed

“[ciosen]  Foee

“lclosen] e

Unvesaved 1601 TSNS
Ut 18015 TSNS
Unvesaved Tasts T3S
Unvesaved 215 2GS
Unvesaved 12s1s S2NS

Unvesaved GRS Z2ANS

Foar Cass tSUIS
Unvesaved GRS T2ANS
Food  OBUIS CBUANIS

closen)  VertFx

“lciosepl  Owess 0SNewtd Newid

Ciosea] e OSNowd 2itenid

* neosenep  Unesoves OUNGtA Z6an1s

* [oseD
Closen)  Oupics  TTSepe 29SepTa
= oem Unresaved 14Seal 1aSapta

ovsepre csmowTa
Closen]  WertF isAugé 10Sepia

“lciosenl  Dupless  fiAw TG

April 1, 2015

s Due

s

11/19



Jet Trigger Menu, Operations and Infrastructure Software developments and validation

Software development and validation (I11)
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Jet Trigger Performance L1Topo emulation validation

LITopo emulation validation

Imma Riu
L1Topo item Sample A accepts Emulation accepts
HT190-J15.ETA20 1151 1151
HT190-J15s5.ETA20 1148 1144
HT150-J20.ETA30 1958 1958
HT150-J20s5.ETA30 1958 1957
HT20-AJ{15all.ETA49 4879 4879

@ Overall, very good agreement with the L1Topo simulation
o Emulation using XxAODs from sample A
e valid2.110401.PowhegPythia P2012_ttbar_
nonallhad.recon.A0OD.e3099 s2579 r6l72

e Few weird discrepancies found in items using restricted lists of jets.

o One of our new “issues’:
https://its.cern.ch/Jjira/browse/ATR-10638
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https://its.cern.ch/jira/browse/ATR-10638

Jet Trigger Performance Single jet efficiency studies

Single jet efficiency studies

Merlin Davies Will Fawcett
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e Significant progress on performance studies; Focusing on trigger efficiency curves

@ See very good (and expected!) threshold widths and values

o Initial indication that LCW has advantages, but offline jet energy scale used as
reference not in sync (i.e. offline LCW jets used for HLT EM+JES jets)

@ Next steps: refine details, cross-check rates, direct resolution studies
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Jet Trigger Performance Multi-jet efficiency studies

Multi-jet efficiency studies

Will Fawcett
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5 jet triggers 6 jet triggers

@ Studies continued with mutlijet trigger chains (primarily in context of
SUSY multijet analysis)

o Excellent turn-ons for both 5jet and 6jet triggers!

@ Details being followed-up
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Jet Trigger Performance HLT jet calibrations

HLT jet calibration

‘Markus Wobisch
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Jet Trigger Performance Trigger commissioning and plans for public results

Trigger commissioning

@ Run new features online as early as possible for functional validation and
finding potential problems — commission with collisions later
@ Compare with offline jets
o Large overlap in performance is essential to avoid wasting bandwidth —
Includes pileup subtraction
@ Default running mode is to commission/run with calorimeter full-scan — But
keep partial-scan as (essential) plan B and develop Trigger Towers as
intermediate backup
o Staged approach:
o Cosmics runs
o Capitalizing on cosmic muon runs heavily so face
o Improve monitoring, build operations team, fine-tune strategy (good progress!)
o Continue during beam commissioning period
o Adapt to issues, and deploy new triggers (e.g. partial scan, online jet cleaning) if
absolutely needed
o Ready to use collisions data when it comes
o Validate pile-up subtraction and calibrations with comparisons to offline
o Confirm L1Topo performance using identical HLT HYPOs seeded from
non-L1Topo items
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Jet Trigger Performance Trigger commissioning and plans for public results

Some ideas for initial public results

o Jet trigger ‘“standalone’” performance and properties
o Number of topoclusters per event
Timing plots with partial scan
pr spectra for all jets
Trigger rates for each chain
Rate vs. Npy or p, with and without subtraction
Jet pr vs. Npy or p, with and without subtraction
Jet multiplicity vs Npy or p, with and without subtraction
Re-clustered jet turn on curve compared to fat-jet turn on curve
e Jet cleaning on data scouting jets with each successive cut

@ Online vs. offline comparisons

Comparison of pile-up energy density online and offline

Turn on curves w.r.t. offline for different jet collections and calibrations
pr resolution w.r.t. offline for different calibrations

Angular resolution for all jets w.r.t. offline

Jet energy resolution and invariant mass resolution for data scouting jets
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Open Issues Core software, Trigger Menu, Performance Metrics

Primary remaining open issues

Core software

@ Trigger Towers for Level 1.5 (almost there!)

o Trigger level analysis, needs byte stream converter (many thanks to
Ricardo Abreu for helping here!)

@ https://its.cern.ch/Jjira/browse/ATR-9767

|

Trigger menu
@ Global sequential calibration (GSC) (almost there!)
e E/p triggers for single isolated hadrons
@ Jet cleaning hypo (in case “noisy” jets are an issue in data)
@ Implement final HLT JES calibrations and deploy and test

o
Operations and monitoring

@ Add efficiency to offline monitoring histograms

¢ Luminosity aware monitoring

\
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Summary and conclusions

Conclusions

o Jet trigger has come a very very long way in a matter of months!

Adapted to completely new offline software framework
Implemented completely new functionality in jet trigger

Built up new software development and operations teams

Put in place new monitoring to keep track of all of the new triggers

@ Could not have been done without numerous dedicated, clever, and
hard-working individuals!
o Still have many things to follow-up
o HLT calibrations (software workflow now in place!)
o Trigger level analysis core software

E/p triggers
o GSC calibration capability (core functionality in place!)

@ Validation of all of these new functionalities is now our most visible task
(see earlier efficiency studies!)
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Backup slides and additional information

Additional Material
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Backup slides and additional information

Outline

© Backup slides and additional information
@ Core software, Trigger Menu, Performance Metrics
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Backup slides and additional information

Jet trigger menu (1)

Core software, Trigger Menu, Performance Metrics

Level 1 seed | Rate @ 0.5 & 2x103* Rate @ 0.5 & 2x10** | Prescale@2x10** m

L1_RDO

J12 0.95 /3.8 MHz
115 0.53/2.1 MHz
J20 240 /970 kHz
J25 130/ 510 kHz
130 75 / 300 kHz
Jao 32/130 kHz
150 15 / 60 kHz

D.W. Miller (EFI, Chicago)

j55_a4dtcemsubjes
j60_adtcemsubjes
j55_adtcemsubjes
j60_adtcemsubjes
j85_adtcemsubjes
j85_adtcemjes
j85_adtclcwsubjes
j85_adtclcwjes
j100_adtcemsubjes
j110_a4tcemsubjes
j150_adtcemsubjes
j175_a4tcemsubjes
j175_adtcemjes
j175_adtclcwsubjes
j175_ad4tclcwjes

O(Hz)

O(Hz)

150 / 600 kHz
100 / 400 kHz
21/ 85kHz

10/ 41 kHz

6.5/ 26 kHz
1.6 /6.5 kHz
0.75 / 3 kHz

?
600,000 -1 Hz
400,000 - 1 Hz
85,000 -1 Hz

41,000 -1 Hz
26,000 -1 Hz
6500 -1 Hz
3000-1 Hz

Jet Signature Group — The Latest and Greatest!

bootstrap
bootstrap
taus

taus, btag

taus, multi-j

taus
LAr calib
J+MET

multijet
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Backup slides and additional information

Jet trigger menu (11)

J60
175
185

J100

J120

Jaoo

7.5 /30 kHz
4/17 kHz
2.5/10 kHz

1.3 /5kHz

1.3/2.7 kHz

0/0Hz

D.W. Miller (EFI, Chicago)

j200_a4dtcemsubjes
j260_adtcemsubjes
j300_adtcemsubjes

j320_adtcemsubjes

j360_adtcemjes
j380_adtcemsubjes
j380_adtcemjes
j380_a4tclcwsubjes
j380_ad4tclcwjes
j400_adtcemsubjes
j400_adtcemjes
j400_a4tclcwsubjes
j400_ad4tclcwjes

j460_adtcemjes +
cross-check chains

noAlg

0.4 /1.6 kHz
140 / 400 Hz
67/ 270Hz

43 /170 Hz

22 /90 Hz
16/ 65 Hz

9/35Hz

<1/2.8Hz

5.5Hz

1600 -1 Hz
400-1 Hz
200 -=1Hz
150 - =1 Hz
100 - =1 Hz
50—-=1Hz

unprescaled

unprescaled

unprescaled

Jet Signature Group — The Latest and Greatest!

Core software, Trigger Menu, Performance Metrics

btag
btag, low Lumi

multijet,
medium Lumi

multijet,
medium Lumi

unprescaled at
1x10%?

or lower: aim for
1-2 points during
year to change
lowest
unprescaled chain

Also re-think set
of cross-check
chains with
different
calibrations if
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Jet trigger menu (111)

Level 1seed | @ 0.5 & 2x103* | HLT chain @ 0.5 & 2x103* | Prescale@2x103*

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

3J50 0.3/1.0kHz 4j100_a4tcemsubjes 12 /50 Hz unprescaled SUSY, SM, top, jets
4)15 2.4/9.5kHz 5j55_a4tcemsubjes 65 /260 Hz 260

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

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

5j85_a4dtcemjes
5j85_a4tclcwsubjes

5j85_a4tclcwijes

5J15.0ETA24 0.1/0.3 kHz 6j45.0eta24_adtcemsubjes 25 /100 Hz 100 SUSY, SM (*)
5J15.0ETA24 0.1/0.3 kHz 6j50.0eta24_adtcemsubjes 10/ 40 Hz unprescaled SUSY, SM (*)
5J15.0ETA24 0.1/0.3 kHz 6j55.0eta24_adtcemsubjes 8/30Hz 30 SUSY, SM (*)
HT150 3 /12 kHz j360_al0_a4tcemsubjes 14 / 60 Hz 60 exotics, jets
HT190 1.2/ 5 kHz j460_al0_a4tcemsubjes 2/8Hz unprescaled exotics, jets
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Jet trigger menu (IV)

Level 1seed | Rate @ 0.5 & 2x103* | HLT chain Rate @ 0.5 & 2x103¢ Prescale@2x1034 m

J15.24ETA49  ? j60.24etad9 egamma
J15.28ETA32  ? j60.28eta32 ? ? SUSY, SM, top, jets
J20.28ETA32  ? j85.28eta32 ? ? jets
J15.32ETA49  ? j60.32etad9 ? ? jets
J20.32ETA49  ? j85.32etad9 ? ? jets
J30.32ETA49  ? j110.32etad9  ? ? jets
J50.32ETA49  ? j175.32etad9 0 unprescaled jets
J75.32ETA49  ? j260.32etad9 0 unprescaled SM
J100.32ETA49 ? j360.32eta49 unprescaled SM

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

HT150 Ht500(?) prescaled
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