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Set up in early August 2002

Calorimeter Task Force

Charge:

The task force will determine the zero-suppression threshold for the calorimeter readout.

In order to fully understand the consequences of the zero-suppression threshold the Monte
Carlo should be tuned to observed calorimeter energy and multiplicity distributions. Simulated
data and collider data should be used to optimize the reconstruction and properties of physics
objects as a function of threshold.
Selection of the threshold will also require an understanding of the L3 processing time and the
dataset size at L3 and off-line all as a function of threshold.
Specifically, the task force should:

1.
2.

3.
4.

5.

Characterize the calorimeter performance on the cell level.
Characterize particle identification (such as energy response and resolution) as a function

of threshold.

Tune the Monte-Carlo to the data at the cell and physics object levels.
Understand the consequences of the threshold level on L3 computing and data size and

offline data size.

Recommend a zero-suppression threshold.
The task force will report to the spokespersons.
A preliminary recommendation should be available by October 15th and a final report by
January 15, 2003 & February 14, 2003.

Leslie Groer, Columbia University
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People working overtime...

FINE 4.:21 MESSAGE TEXT <Mail> dOcaltf Msg 1,107 of 1,449 50%
e Dec 26 18:52:21 i i

Date: Thu, Z6 Dec 2002 18:52:21 -0c00

From: Drew Meyer <ddmeverfattglobal.net>

To: Guilherme Lima <lima@ml7-dfnae.fis.uerj.bre

Coc: Jae Tu <yufhepmail.uta.edu=, Mark Sosebee <sozebeefuta. edus-,

Leslie Groer <groerffnal.gov:, Marek Zielinski <marek@fnal.gove
Subject: Re: Any regolution?

PINE 4.:21 MESRAGE TEXT <Mail> dlcaltf Msg 1,115 of 1,449 ALL AN

® Dec 31 21:59:56 Date: Tue, 31 Dec 2002 21:59:56 -0A00

From: Drew Meyer <ddmeverfattglobal.net>
To: Leslie Groer <groer@fnal.govs:, Marek Zielinski <marek@fnal. govs:

Cc: Mark 3osebee <soseheefuta.edur, Jas Tu <yufhepmail.uta. eds
Subject: RCP substitution

£ JJPSOPE I NI, TR,

PINE 4.:21 MESRAGE TEXT <Mail> dlcaltcf Msg 1,116 of 1,449 TOP AN3S

Date: Wed, 01 Jan 2003 14:09:38 -0600

() Jan 01 14:09:38 From: Drew Meyer <ddmeyerfattglobal. nets

To: Leslie Groer <groer@fnal.govs

Coc: Marek Zielinski <marek@fnal.gow:, Mark Sosehee <3oseheefuta. edus,
Jae Tu <yufhepmail.uta. edics

subject: Re: RCP substitution
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What's all the noise about?
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At 2.5sigma, occupancy should be ~ 1%
Some channels exhibit 10-15% occupancy
- significant impact on MET

— Not due to pedestal shifts mainly

Non-gaussian noise from L1SCA dispersion and
difference in L1 upper and lower chips

Current offline noise file can have mismatches
with individual calibration run

Suppressing these channels improves MET

Leslie Groer, Columbia University Calorimeter Task Force Report
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Calorimeter Software Improvements

Non-linearity corrections

Offline zero suppression (but “<“ not “<=*

Tweak of calorimeter electronic weighting factors

Correction of ICD layer map

Added more realistic noise simulation file (symmetrized)

Introduced “offline” zero suppression in Level 3 trigger
 but not NLC, NADA..

Further corrections for electronic weighting factors in ICR (5pF< 10pF)
ICD weight increased 35%
Rewrite of pileup noise simulation
e Can overlay raw data (zbias) or simulate noise in ADC
e GeV « Linearized ADC
e Individual noise channels used in MC
Same noise file used for both simulation (LADC) and zero suppression (RADC)
Offline zero suppression cut corrected
Correct switch of gain x8/x1 in MC and add persistence for all levels
Apply zero suppression to MC
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w Simulation of Gaussian Noise In pileup

P13 noise turn on, shape and suppression modeled much better than in pl1l
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mc e cﬂ lyrl mc_e ca [ Mean 0.01j95
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Few glitches on the way...

¥ [CCoellen inENT_| CCcellen_in BMz_|

2 HGGERD hCCEn1 rCoEE| e

kb Moriond Enbies 755 4t _ n hCCEn3
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E RMS 0.2203 F Kl=an 0.34 Maan 03s
3 e AMS 02285

g AMS 02325 RMS 02378
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e« Offline zero suppression cut not exactly matched to online

e mc_runjob parameters tweaked in p1l1l and not removed in pl13
e« Zsup fTile not copied for dOsim and changed file format

NLC file inadvertently moved

dOgstar using thumbnail packing
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Effect of Gaussian Noise on Jet Reconstruction

Vishnu Zutshi
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w Can we clean up the CH noise?

[ no.of07recon_jels>10GeV | m [ no.ofD7recon. jels>10GeV | mﬁ!ﬂ_
il S [ T Vishnu Zutshi
mergeS>:2.c» é <merges>:1_1
~t <Njes>=5.7 ™}
150;_ E <Njets>=3'6
ot 207 o 20(25CH)?| i i
) 0.7 cone 3 .0 (2. )’ | Ratlo?of resglutlons
cl:l 2 4 6 B8 10 12 .14 GIJ-I 2 4 [ 8 10 IIE IIl-iI .
1.2
[ no.of07recon_jels>10GeV | m?m— [ no.ofD7recon.jels>10GeV | T G [ * .

350 Mea:a :;:g E M:\sr::g 3007 x v * *
wh erges>=0.44 e ol F erges>=0.39!m:___on X * R * ;
ssf- <Njets>=3.6 :: <Njets>=3.0
s 207+ | ot 2.0(2.5CH)? +
i 3.5CHseed "E 3.5CHseed |
| 0 OO SR M T | | Gen. Jet E (GeV)

QCD pt40 20 \ 120

— Effective at cleaning up fakes \
— Improves response
-

- May be able to improve resolution ?/? by 5-10%
- Needs to be verified in p13 MC and data - _
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i

B * Certified pl3 Jet Response and Resolution
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Jet Response and Resolution vs Zsup
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e P13.05 MC with full noise simulation (but dOgstar packing “feature”)
e Cone R=0.7 jets, |detector eta|<0.5

e QCD MC pt20,40,80 GeV

 Fit pt_det/pt_particle for matched jets and calculate ?/?
== Plotted vs Energy does show improvement - under study

Alexander Kupco
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Improvements in MET

e pl3 prescription b

e All MET calculations should not 5
4 4
2

use the unclustered energy in the *§ | |
CH (layers: 15,16,17) 0 Lo

— Only use CH cells in towers of 2!
a jJet passing good Jet ID B

P13.04/05 data 3

criteria -8 | | | ~ METx 4
° 100 MeV threshold on cells for 10 TTTTS0 o0 150 200 250 300 350 400 450
pl3 prevents some pathologies MET—x cells , METB vs METC

(expect to go to O MeV in p14) |’

e« METB - MET excluding
unclustered CH cells

e« METC - MET including CH cells
e« METD - MET from Layers 1-14

« Store sufficient cell information :
in TMB for recomputation Y. O A S W S W W W W S

! 7
50 100 150 200 250 300 330 400 450

e & Coherent treatment of MET—y cells . METB VS METC
CalDataChunk for all object IDs

IlllllllllIIIII|IE|"|tI|'TIeé‘,IIIlllll-lq-S‘fé

Gregorio Bernardi

e D@ Collaboration Meeting 14
28 |_eslie Groer, Columbia University Calorimeter Task Force Report February 14, 2003




EM ID

 Need realistic MC
description to tune sak
H-matrices, shower e p13 ok +
shapes to model ' o JJ‘L
efficiencies and fakes =Bh ok
- Sensitive to low sl 120 +
energy cells | & wk T
e P13 H-matrix still .y sof-
leads to 10% inefficiency | wf
e Junjie Zhu and Vu Anh 00 ++++# '"— Dﬁ*‘
Tuan investigating tuning 8 LY ey, | nf r b
and OpttImIZIng Emreco u“"'i"':"'é“"ll'm nl.'l 2 4 & & 10 12 14 16 1& 20
parameters
— Cell energy thresholds HMXx8
- Cone size
- Object layer weights
— Preshower

Volker Buescher
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Tau Profiles - still unclear

Silke Duensing
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Near Future Developments

Obtain zero suppression thresholds, NLC coefficients, offline pedestal
and gain corrections from calibration database

- Remeasure after shutdown

- Need to track stability

Allow for different zero suppression of layers (and eta’s?)

- CH layers may need different suppression (2.57)

— Higher suppression at high eta’s suggested (Jeta] > 3.2)

ICD channels need correction factor for 22pF/5pF from calibration (3.8x)
Channel to channel calibration corrections for 1CD

Code cleanup and improve maintainability; History tracking
for different reco versions rather cumbersome to maintain

Provide persistent data structures for all packages to use
Implement CH-seed weights

NADA style block for T42 scheme

— Consistent handling of CalDataChunk for all object reconstruction
In-spill unsuppressed data for monitoring and corrections

D@ Collaboration Meeting 17
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A

Modified Simple Cone Jet preclustering
nti-CH seedin

e Full implementation of CH-seed protection for low significance cells underway
 Preclustering uses >500 MeV towers

e Do not let low-significance CH cells (<3.57?) produce seeds in preclustering but do

include in tower

e Emmanuel Busato implemented software and testing

First results

10°

2
10

10

current preclustering, mean=1.657
without CH seed, mean=1.605

7

number of jets

8

Leslie Groer, Columbia University

9

10

1400 =

1200—Run 169894 p13.0

— All triggers

% Cone R=0.5

soo _NO quality cuts

T AR |

G255 ]

" v

VL

5

]
LV

— without CH seed

— current preclustering

12%0.10%0

— Lt
A L S IS4 [
- Tt .v\%’&.\. Q
- L e B 50
~ e ]
e T e Rt ey
= ; S I KA
0 . ! 2455 R ST SRR R -

Calorimeter Task Force Report

Emmanuel Busato

D@ Collaboration Meeting
February 14, 2003

18



"T42" Scheme (a la H

Select significant energy cells in the
calorimeter and reject medium isolated cells

Method:

- Select high energy cells above threshold

(4 sigma)

— Select all significant neighbors above
second threshold (2 sigma)

Algorithm implemented (similar to NADA; linear
performance) and creates new Calt42Chunk

Initial tests on W/Z skim look promising

Thresholds need tunina

Ao
250F-
200

250

]

=]

Leslie

10k events
W/Z p13.04

800 1000 1500 2000 2500 2000 2500 4000 4500 85000

Groer, Columbia University

57: 1815 cells
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Jean-Roch Vlimant
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Calorimeter Task Force Report
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w Cleaning effect per layer in W/Z sample

Layer 257 t42 NN (<4?) Jean-Roch Vlimant
CCEM: 237 & 138 (60%) 40% Clustered cells

CCCH: 7.87 & 0.23 (3%) 60% Isolated cells

ECEM: 762 = 601 (78%) 31%

ECIH: 600 = 435 (73%) 37% e L os o A
ECOH: 565 & 6.2 (11%) 41% "

ECCH: 54 & 36 (67%) 42% /

ICDIMG: 43 & 28 (65%) 12%

Initial indications that tightens EM
ID variables

— Isolation, EMF, HMx8
Recenters METX,y and smooths

.. distributions

A e | cslie Groer, Columbia University
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w What else have we learned

e Studies need to be able to be
conducted outside of the
production release cycle

- “Emergency mode” fixes
applied - sometimes painfully
and publicly!

 Running relatively large amounts
of MC on production farms in
non-standard mode ain't easy

e “Beta” testing cycle needed

e (Getting clear, focused attention
from many people from many
groups is very, very useful...

D@ Collaboration Meeting 21
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CTF achieved many technical
Improvements and significant

progress in understanding

Several new approaches are ready
for studies (jet seeding in CH, T42,
multi-threshold zesu, ZeroBias data

overlays...)

We still can take advantage of the
UTA farm setup to produce samples

for studies past CTF.
Proposal:

Generate all samples intended for

p13.05 using pl13.08.

Any additional samples?

Leslie Groer, Columbia University

Summary & Conclusions

Constraints from the release
schedules and farm production were
painful. Future work of this type
needs to be more structured and/or
independent.

Hardware and calibration require
continuing effort and attention.

Bad/ugly channels, warm zones etc
are not in current simulation.

- Will data ZB overlays account
for such effects?

Reasons for deteriorated jet and EM
resolutions not (yet) fully
understood. Luckily, much physics
still can be done, but results suffer.

Do not drop CalDataBlock yet..

D@ Collaboration Meeting 22

Calorimeter Task Force Report February 14, 2003



Recommendations

e The CTF effort needs to be continued, at similar intensity, for the
next several months.

- The software+simulation+data quality group should be (re)established
with sufficient manpower

- Quick feedback to online/hardware experts is essential

- For now, need to preserve the tmb CAL block for data quality
studies

- Level-3 studies urgently need manpower

 Interaction of calorimeter-related detector, software, 1D and physics
efforts is crucial, and a mechanism for this should be put in place.

« We recommend that conservative settings for the zero suppression be
preserved while the algorithmic developments and studies are in
progress, so that future solutions could be applied to data collected
until the implementation of the final choices.
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Channel Noise

e 15t line = raw noise/ADC 2nd = cal weights 3rd = noise/MeV
>100 MeV
CCEM1 CCEM2 CCEM3 CCEM4 CCFHI CCFH2 CC FH3
3.10 3.16 2.01 2.90 6.62 6.53 6.69
31 9 26 28 25 23 28
479 14.7 25 2 30.4 79.4 76.3 023
EC EM1 EC EM2 ECEM3 ECEM4 ECIHI ECIH2 ECIH3 ECIH4
3.15 3.22 2.71 3.01 5.69 5.62 5.52 5.34
32 17 33 40 27 26 26 28
49.7 26.3 42.9 56.7 76.6 70.1 60.18 71.0
EC MHI EC MH2 EC MH3 EC MH4
5.13 6.17 6.73 6.22
30 24 25 29
74.5 72.9 80.1 86.7
CCCH ECICH ECMCH ECOH1 ECOH2 EC OH3
' : 2 2 -
6.40 163 6.00 Sfcsﬁ 5.2%4 6.1i17 very high

96 91 89

o) (o) (s5) (o) (06) (3w3) @M pojse
CCMG _ ICD __ EC MG
2.05 161 3.07

~40 70 ~90 Robert Zitoun

58 .2 15.9
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