CDF TOP ISSUES

This talk is about present efforts in CDF to understand a recent
version of the Monte Carlo generator (PYTHIA V6.4), which
includes the latest and fanciest parton shower model and color
reconnection. All CDF top measurements have been done
using PYTHIA V6.2.

How much are the measurements affected by the new
version? This version is used by ATLAS top analyses and it is
important to see if it fits the Tevatron data.

Outtline:

Motivation

How different is the new shower model?

How different are the jets?

What is the effect on the top mass measurement?
Status of the validation
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Motivation: Top Mass

CDF is studying top quark production and decay properties. The LBL
group is working on a precision measurement of the top quark mass .

— Quantum loop corrections to many

t h EWK observables are sensitive to the
W o, W W W top mass
'v'v‘kv:‘ .LV‘V’V'\ *\'V‘V‘\‘V"\‘V‘V‘\

— Top Mass is highly correlated to M,y
and My, in Standard Model EWK theory

~ Mg ~log(My) EwK fits using 15 SM precision measurements
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My and M, measurements ol

'.

Mass of the Top Quark (*Preliminary)
CDF | 80433 + 79 CDF-Idi 167.4+10.3+ 4.9
. .
. DO di 168.4+12.3+ 3.6
. . ——
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. . ——
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‘ | | | fﬂdoflz 6.9/11.0 (81%)
| \
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Mo, = 172.2+ 0.9 (stat.)£1.3 (syst) GeV/c?=172.2 + 1.6 GeV/c?

LBL's is the best Tevatron mass measurement (uses 2.7 fb-1).

It contributes 46.1% towards the mass average.
(Paul Lujan, Jeremy Lys, Igor Volobouev, Jason Nielsen + LG)
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EWK Fit: Winter 2008

Summer Conferences EWK Fit, gives M, < 185 GeV/c?

o e o Summer 2008 best Fit

% % —0.02758+0.00035
% % ---0.02749+0.00012

4—_ %} eeeincl low Q° data —
o o W M, =84 2 GeV/c?
= 3- |
27 ) and
" } Mp< 154 GeV/c? at 95% CL
Excluded g Preliminar
%0 100 ' ::oo
my, [GeV]

Direct limit:

ol opmmendamseoo ] My > 114 GeV at 95% CL
S | adding the direct limit

Muy< 185 GeV/c? at 95% CL

M, [GeV]

Need to reduce the uncertainties.
For oM, = +1.2(-1.2) GeV oMy =+9 (-8)GeV
For oM\,= +25(-25) MeV oM, =-13(+17)GeV

160 165 170 175 180 185
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Top Mass measurement

hat ingredients in the measurement depend on the MC used?
Can we include the effects from the new MC in the systematics?
® Jet energy corrections and systematics
® Parton shower uncertainties (pQCD)
® |SR and FSR uncertainties (pQCD)
® Hadronization uncertainties (non-perturbative)

Jet energy scale uncertainties are the
major contributors to the top mass
systematics. To study this we use for
jets the variable

A jgs = humber of s.d. away
from the central value

Uncertainties on JES

50 100 150 200 250 300 350 400 450 500
p?" (GeV/c)
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Mtop Measurement (schematic) ’\\

BERKELEY LAB

To evaluate A g5 we use a 2D

Mass and A g5 Calibrations
likelihood with M, and A gq

We “constrain” the W mass to the S F
measured value, using the 422 i
3175—
selected events (85t 34 backg),
thus obtaining the A g5 from data.
CDF Run Il Preliminary 2.7 fb™ ::DZ_._._._L IIIIIIIII 20 e i v 5. 1 5
g - ‘?E»S 160 165 170 175 :;ﬂ;u‘ i 1(BGSev,c2)
4"4 O | = lope=0.643 2 0.
o ‘E; 0.5:— B vmuem:-ﬁ.:%;n:i}u
1 ey~
a0 200 LR SORREED R
m, (GeV/c") Input A .. ()
My, = 172.2 £ 1.0 (stat.) = 0.9 (JES) £ 1.0 (sys) GeV/c? = 172.2 + 1.7 GeV/c?

Also find A g5 = (0.09 = 0.29)0 (statistics limited)
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Top Mass systematics

Tevatron has delivered 5.8 fb-1 Systomaie source Ao (GeV/e)
CDF has recorded on tape 4.8 fb-1 MG generaor 00!
Statistical error will get smaller, both Residual JES 0.52
7 1 b-JES 0.38
(stat) and (JES) uncertainties. Lepton Pr 0.18
Permutation weights 0.01
Pileup 0.09
5 . PDF's 0.17
Measurement So0on Wl” be domlnated Background: fraction 0.36
by systematic uncertainties. B e o
Backg: Q? 0.08
. . Backgrounf:MC statistics 0.05

MC dependent systematics are in red Total (MC Dependent) | 1.01 (0.88)

Meetings with MC experts to understand overlapping sys (when | was at
CERN in April, | organized a couple of meetings there).

Meeting with DO, so that we do similar things to help with the mass
combination.

P. Skands (PYTHIA), D. Wicke have been evaluating the Color
Reconnection contribution (not included in our analysis) and written
papers saying that it is an additional 1 GeV to be added to the 0.88 GeV
(systematics coming from MC).
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Monte Carlo Issues: P_(ttbar)

0.12

> top7S Discussions with the PYTHIA authors were
J ~ 1;53:3TW motivated by the disagreement of the p(ttbar)
] distribution between PYTHIA and HERWIG
o4
Solution: PYTHIA V6.4, tune SO, gives a correct
p-(ttbar) distribution. However, V6.4 includes color

viww w s-wwwwe  reconnection (CR) effects, not present in V6.2.

HEPG-level P; of ttbar (GeV)

CR effects at LEP, W mass CR at the Tevatron
" CR effects on the MW Prolon beam remnart
. measurement at LEP Lo 5 Systematics
contribute to systematics e 2~ ON TOP Mass
‘ can be as
CR(sys) = 8 MeV < large as
e 1 GeV

out of 22 MeV (total sys) - S—

(LEPEWWG hep-ex/061203)
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PYTHIA V6.4 versus V6.2

Our top mass measurements have been done using V6.2 (2003)
Color reconnection effects are included in PYTHIA V6.4.

Changes in V6.4
Parton shower uses p; ordering rather then Q2 ordering
ISR and FSR also uses a p; ordering algorithm

Multiparton (MP) interactions are now part of the parton
shower

Model interleaves MPI process with ISR evolution off the
hard process

New model for beam renmants, including baryon junctions

Color reconnection added with an “annealing model” by M.
Sandhoff and P. Skands

VV YV VV YV

P. Skands and D. Wicke hep-ph/0703081v1 (March 2007)
D. Wicke and P. Skands hep-ph/0807.3248 v1 (July 2008)
D. Wicke and P. Skands TOPOS8
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Pythias Underlying Event Models

e Old: UE generated after the ISR is done, i.e. unforrelated.

e New: Parton showers interleaved with UE. (Requires pr ordered shower).

Pias

Daniel Wicke, Non-perturbative QCD and Top Mass, Maodelling
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+ String fragmentation developed for
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Top2008, La Biodola, Elba, 18-24 May 2008
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Some Tevatron plots with new tunes

From Hendrix Hoeth talk (Perugia 2008). New tunes (called
professor from tools used) use LEP data: event shapes,
fragmentation functions and flavor spectra. The flavor and
hadronization parameters are tuned for the new P+ ordered

shower. New UE and MPI model not tuned. (Done for old Q 2
ordered parton shower).

Some comparison with Tevatron data has been shown at Perugia
Tune SO (used by CDF), Tune Moraies (used by ATLAS).

Z pr - Drell Yan Mean track pr vs multiplicity - Minimum Bias {pr) versus N, — Drell Yan
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Perugia Tunes

» Perugia tunes of new model, using Tevatron 630/1800/1960 GeV data
e Average track pT as a function of multiplicity: sensitive probe of CR?

<p>[GeV]

1.2

0.8

0.6

e Used to fix CR strength parameter in tunes

Tevatron 19680 GeV

Inelastic. Non-Diffractive

~ Average Charged Particle p; (|n|<1.0, p,>0.4GeV)

m CDF data
—_— A

Perugia 0
------- Perugia +

------------- Perugia -

0 10 20 30 40 50

N, (In|<1.0,p,>0.4GeV)

<p> [GeV]

Tevatron 1800 GeV Drell-Yan

| Average Charged Particle p; (|In|<1.0, p,>0.4GeV)

—a—A

MC generated with Pythia 6.4193

0 10 20 30 40 50

N, (Inl<1.0,p,>0.4GeV)

Mata Ffram CME N MAan~oi: ot a1l 2NNQ

From Peter Skands talk at Perugia
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CDF Studies of CR Effects

There is a lot of activity from the PYTHIA team to tune the new
generator (V6.4) with existing data. (see Perugia, Oct. 2008).
Tuning of UE and MPI parameters not yet redone after the
inclusion of LEP data.

P. Skands is helping us generate events with the new tunes.
We have already tried previous versions, also run the new
tunes done for Perugia. More work on their part is expected.

More comparison with Tevatron data is needed.

We are looking at other samples to see if the new model fits
the data: dijet, gam+jet . Compare jet shapes with data.

In the mean time, we are pursuing studies relevant to the
top mass measurement.
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Procedures

Use the |+jets sample: events with 1 lepton + 4 jets (Et>20 GeV)

A. Given a MC sample, for each event we match the partons from top
decays to the observed jets (Ntight = 4)

We then know which jet is light quark jet and which ones are b-jets.
We correct the jets at L5 (no out of cone correction)

To check the changes between the 2 MC's we do the following:

* Compare Pt5/Pt(parton) and dE in cone of R=0.4
* We calculate M(W) and M(top) using the matched jets

B. We apply to each sample the top mass measurement analysis
to obtain a mass and an uncertainty.

* For methods A and B, we compare results obtained for
V6.2(tune A) old MC (used for CDF measurements )
V6.4 (tune ACR) only CR added to old shower
V6.4 (tune NOCR, S0) new shower, wo/w CR

CDF Top Issues, ATLAS Group Meeting 01/06/09, Lina Galtieri
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P(ttbar) and P _(top) at parton level =

—_— (Fha )
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)

M=175 GeV
V6.2 (tune A)
V6.4 ACR
V6.4 NOCR
V6.4 SO

P+ (ttbar) for the new shower tunes is wider as advertised, ACR needs work
P+(top) is not affected much by the new modeling
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Comparison of matching
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The whole event is matched using AR for each parton-jet pair. An
overall ¥2 is calculated, best 2 < 200 are accepted as matched
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V6.2 (tune A)
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V6.4 SO

68%
68%
60%
59%

Samples with new
parton shower have:

wider 2 distributions
wider AR *©

Jets with new parton shower are more displaced from the partons.
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P-(jet)/P+(parton) for jets in top events
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]
L

016
04—
[ {Pyt6.4-ACRiprg))
a2 Enfies = 14108
[ Meran = 054
B AMS =019
0.1 =1 {PyHE4&NOCRpm])|
B Entrias = 12338
[ Mean = 095
e c AMS =020
[ |Pyt8.4-S0ipraj |
[ Entries = 11826
008 N Meran = 095
L AMS =020
004
002 —
A ] &
5.5 0 2 2.5

|W-jets, PT5/PTO, gOm |

002

0.015

0.01

0.005

-0.005

-l].l]_a‘:

of

[Pythia V&.2-VE 4[NOCR))

=1 =+« {Pythia ViE.2-VE 4[NOCR))

[Pythia V& 2-V6 4(50))

[b-jet, PT5/PTO, qOm |

014

12

[N}

ons

006

004

ooz

— (Fyha s
Erries = 87138
Meran = 086
AWS =018
{Pyré.4-ACRpm])
Erries = 14108
Ieran = 0.86
AMS =018

= v ms | PyrE -MOCRp))
Eiies = 12330
Meran = 086
AMS =019

------ {PytE.4-50(pm))
Erfries = 11526

]

leran = 085
RS = 0.20

[b-jet, PT5/PTD, gOm |

ooz

0.015

0.01

0.005

0.01

[Pythia VE.2-VE.4{ACR))

=1« |[Pythia VE.2-VE 4{NOCR])

[Pythia V6.2-V6.4{S0])

0.0 _q]'

B!HKEL

)

A
\
reererr|

M=175 GeV
V6.2 (tune A)

V6.4 ACR

V6.4 NOCR

V6.4 SO

Distributions for V6.4 tune SO look a bit wider
(PT(et)/PT(parton) smaller) and shifted for the b-jets
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M=175 GeV
V6.2 (tune A)
V6.4 ACR
V6.4 NOCR
V6.4 SO

For the SO tune, there is less energy in the cone with R = 0.4

CDF Top Issues, ATLAS Group Meeting 01/06/09, Lina Galtieri

18



)

. .
\
reereee| |

What did we learn about jets??

MC samples at M = 175 GeV /&
Sample Jets from W b Jets
PT | dE{part-jet) | A(dE) PT | dE(part-jet) A(dE)
GeV o Gy GeV GeV /o GeV Gel
V6.2 (nominal) (ctktTs) | 56G.0 4.44 2005 T1.06 13.0=0.07
Vii.d ACR (otoplé) hiGuD 4.81+0.12 0.3720.13 T1.4 12.720.16G -0.2620.17
Vi.d NOCR (otapdT) Oii 3 4.5220.13 | 0.08£0.14 T2.2 13.420.14G FOLBRE0.18
Vii.4 80 (otopdd) hii.2 4065=0.13 0.31=0.14 T2.1 14.3=0.18 1.31=0.10

®* The jets are wider in SO, i.e. less energy in a cone of 0.4
radius. The b-jets are shifted by 1.3 GeV.

e The ACR case has smaller effects than SO

* The NOCR shows less visible effects than SO (0.58 GeV b-jet shift)

New parton shower gives jet with less energy in cone of R=0.4
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CDF Data (494 events in 2.7 fb-1), not enough to distinguish!

[1st jet E (L5 corr) |

0.14

Data (through period 17)
Mean = 89.43
RMS =41.14
MC (sig + bkgnd)
Mean = 88.81

RMS = 36.35

K-S CL = 0.65

0.04
0.02
° 2i 250
E; (GeV)
[1st jet E; (L5 corr) |
0.18 Data (through period 17)

0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02- 5

Mean = 89.44
RMS = 41.12

MC (otop44 + bkgnd)
Mean = 90.75
RMS = 37.54

K-S CL = 0.08

00 250
E, (GeV)

Data-MC comparison V6.2 and 6.4

[_Total tight + loose jets |

Data (through period 17)
0.6 Mean = 4.57
N RMS = 0.83

[ MC (sig + bkgnd)
0.5|- Mean = 4.50

L RMS = 0.74
0.4F
0.3F
0.2[ K-S CL =0.16

0.1

4 5 6 7 8 9 10 11
No. of tight + loose jets

[Total tight + loose jets |

Data (through period 17)

0.6 -_+_ Mean = 4.57
i AMS = 0.82

MC (otop44 + bkgnd)

0.5 Mean = 4.62
E AMS = 0.81
0.4
o0.3f
0.2 K-S CL =0.37

041

] 5 6 7 8 9 10 11
No. of tight + loose jets
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PYTHIA V6.2

-—

® data (through period 17)
—— ti signal (172 GeV)
BN W-+4p (ptop4w/9w)

W+3p (ptop3w/8w)
I \W-bb+2p (btop2w/7w)
W+bb+1p (btop1w/6w)
BN W+cCT+2p (ctop2w/7w)
W+cC+1p (ctop1w/6w)
W+c+3p (stopw3/w8)
B W+c+2p (stopw2/w7)
BN 1top s-chan (stop00)
1top t-chan (stopmO0)
B non-W QCD (non-iso)

\

PYTHIA V6.4 (S0)

Highest E jet: there is a 2 GeV difference between the two MC samples

-
(EEroee |||‘
|
|

.
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Reconstructed W and top masses

Using event matching we find:

|W Mass(L7xjes).|GVm chis<200|

mwigv7)_c200_tr
[] =]

[HTop Mass(L7x]es),IGVm chis<200| [miopigv7| c200 1r i
C —_— = 62

018 =1

C Entiss = &7 128 016 Erfides = &7 128
ﬂ'lﬁ-— Mean - 8028 N Mean = 167.70
* - AMS = 1417 N AMS = 21.78

o |Pyti.4-ACRipra)) o4 {Pyré.4-ACRpa))
o4 Enfries = 14108 - Erfifies = 14108

- Mean = SCIIM 012 - Mean = 167.58
012 - AMS = 17 - S = 21 45

o =1 m: Pyt 4 NOCHQ:ruu r == | PyHEL-NOCHpraj)

- Enties = 12338 U] Erfiies = 12338
0.1 Mear = 0069 r Mea = 167.20

[ AMS = 1484 oosf- AMS = 2143
008 i {Pyré 4-S0ipra)) - wor Pyt S0ipaa))

L Enties - 11928 B Erfidas - 11928
0.06 u Mean = 8056 0.06 — Mean = 16837

F AMS = 1524 [ S = 2394
004l o4 —
ooz I‘LH‘.“ 0.02—

u NI e . P P L, " T PR P P

q] Il:ll:l 5I:I UCI 50 100 150 200 250 300 350 400

[W Mass(L7xjes),|GVm chis<200]

[HTop Mass(L7xjes),IGVm chis<=200]

o2k [Pythia V&.2-VE.4[AGR]) nozk- [Pythia W&.2-VE.4[ACR)}
[ =1 w e [Pythia VE.2-VE 4 NOCR)) u [Pythia V&.2-VE.4[NOCR))
e S P [Pythia V& 2-V6 4(S0)) LU 2 [Pythia W& 2-Vi5 4(S0))
.01 001 .
0.005 |-
B (1 =
L - . -
HE C ¥ i
L I..- ..Ilt.',:q .:'.I'-".I.‘""“" oty e (1] :-------a--.n.-..‘. H E "1: !' 7 AAS A LT,
HES - -t "
0.005 H 0.005 -
r e
5 1
.01 0.01 — i
C | 1 1 | i 1 1 | | | | |
0 50 100 150 200 250 0 50 100 150 200 250 300 350 400

)

reereee| |
|

M=175 GeV
V6.2 (tune A)
V6.4 ACR
V6.4 NOCR
V6.4 SO

My is somewhat shifted . M,,, shifted for both the NOCR and the SO

samples
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Summary of studies on Mtop _.

Comparison of V6.2 (nominal) to V6.4 (the “pro” tune)
Using both methaods, i.e., reconstructing top mass with our ME method.

MC event matching MTHMI Paeudo-Exp
Sample Anp Mg Fria Mg AN
(GeV /&) (GeV /&) [ GeV /) [ GeV /) (e}
MC samples at M = 175 GaV /&
YWii.2 (nominal) (CTkETE) 17T6.27=0.21 - 001 =005
Yi.d tume A (otaplds) -0.13+0.13 | -0.1220.20 | 175.2120.22 | +0.1820.27 | 0.0320.05
Vii.d ACR (otopd&) -0.2220.14 [ -0.1220.21 | 1T4.7020.22 | -0.3320.2T7 | 0070005
YWi.d NOCR. [(otopdT) FOA1=0014 | -0 4220.22 | 1T3.70620.23 | -L28=0.28 | 0.21 20005
V.4 S0 (otopdd ) +0.2820.15 | -1.3320.23 | 173.30820.25 | -LT3=0.30 | 0.11=0.05

> ACR (old shower+CR) shows very little effect from CR =-0.33 £0. 27 GeV

» NOCR: Event matching finds large AM,y, ME fit compensated for this
with a large value of A g, resulting in AM;,;, = -1.28 GeV

» SO:AM,,, =-1.7 GeV, expected because of -1.3 GeV b-jet shift.
comparing NOCR and SO, we find CR (sys)= -0.45 +0.41 GeV
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Summary

»  We find the following CR values from the “pro” tune files:
-0.33 £ 0.27 GeV from ACR
-0.45 + 0.41 from SO-NOCR, both consistent with zero, <0.45 GeV

» The S0-pro tune gives AM,,, =-1.7 GeV
this is directly related to different jet shapes, i.e., different p-shower

» Tune SO-pro includes systematics that we are already taking into
account ,i.e.

generator: A(m) = 0.51 +- 0.37 GeV
ISR/FSR: A(m) = 0.29 +- 0.26 GeV
O0C : A(m)=0.52 GeV
b-jets  : A(m) = 0.38 GeV
that is 0.87 GeV, most of the MC related systematics.

» More comparison of the SO tune with Tevatron data need to be done
before we use it. We also need to disentangle the various sys

contributions
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Top Mass Measurement and CR

Backup slides
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* Event Selection

o Isolated lepton, P1> 20 GeV
* MET > 20 GeV (neutrino)

e N (jets): only 4 jets with E;+ >20 GeV

* 21 b-tag by the SVX algorithm

* Background :

Y

A7

non-W QCD

Y

A7

Mistag in W+light quarks

Physics background: Wbb, Wcc
Single top, WW, WZ etc.

L+jets:Sample Composition

~85%

Background 1 b-tag > 2 b-tags
non-W QCD 13.8 = 11.5 | 0.5 = 1.5
W+q(mistag) +WW,WZ,ZZ| 21.8 + 3.6 | 0.8 &+ 0.1
W + bb, cz, c 26.1 = 10.2 | 3.4 + 1.4
Single top 3.0 = 0.2 0.9 = 0.1
Total background 64.7 + 16.3 | 5.5 + 2.6
Predicted tt signal 182.6 + 24.6 |69.4 + 11.2
Events observed 284 87

CDF Top Issues, ATLAS Group Meeting 01/06/09, Lina Galtieri
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A
reercer | N

g > g
~15% - <

In 1.9 fb-1 find 371 events
Estimated background:

70 + 17 events

But: are these events
only top+SM background?
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Top Mass Measurement ME(1)

* For each event we evaluate a likelihood as a function of the top mass
and A g (related to the jets momenta measurements)

* All possible jet permutations are included with weights = wi.

1 1 24

L(I‘!—* My, ‘i.]EH = Z “-‘T"L". LT iy, ‘Q‘.IES
‘|\: ) A'Hg(mz) A(‘Thi‘huﬁﬁ) ) ; é\ : )
Imeasured quantities | [hormalization| [acceptance 24 Permutations
| W

Bl e, Bl f TEUI52) (7| 7, Agws) |M(me, ) ()

T}FT N bt

Incoming partons] [Transfer functions | |[parton level quantities

* We integrate over phase space (d ®) and Matrix Element (M)
for t t production and decay.
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Top Mass: Transfer Functions (2)

- The transfer functions for a given parton x, give the probability that
we observe y. Detector effects, resolutions etc. are included

- Both angular and P+ transfer functions are used

- Multiplied by efficiency for proper normalization
- Transfer functions depend on jet mass as well as on P (in | bins).
Also they are evaluated for 25 values of A .

P ratio= P-(jet)/P+(q) P1(q)=40 GeV, m;,=30 GeV

Transfer Function Light quark angular transfer function,n=0,m =5

T e
@

12250
©
> ]
'-l_'-ZDU—:
150

100

Pt Ratio Pt (GeV/c)
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Top Mass : integration (3)

From 32 parameters in

Z,tZ,=qq by +lepv b,,
assumptions on incoming partons, lepton masses, charged
lepton P and energy-momentum conservation leave a 19-

dimensional integration, performed by Quasi-Monte Carlo
method.

Integration variables:
M,2and M,2 , the hadronic and leptonic top mass squared

m,2and m,2, the hadronic and leptonic W mass squared
B =log(py/py) » log of ratio of momenta of the two g from W
P+(t t), priors from MC

An (parton-jet) , A® (parton-jet) for each jet.
Mass of each p-jet. All jet priors from MC

CDF Top Issues, ATLAS Group Meeting 01/06/09, Lina Galtieri
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: ';h] ’
Tools: Jet Reconstruction (4)

Level * Use calorimeter information only

* Jet calibration done in many steps
e 3% systematics at high py

Level 5 ¢ 0.1 —————
LI_-’J Quadratic sum of all contributions
out ()‘F 'B § 008 - ======== Absolute jet energy scale
cone Q | -+=+=+-+ Qut-of-Cone + Splash-out
o E E & Relative - 0.2<|n|<0.6
Part:dc o T 0.06 - i<t
] @ | = Underlying Event
- = e 7
Level 7 S 0.04 )
= 0.02 //ff— :
o [T s -
g :
= O e L
Level 6 50 100 150 200 250 300 350 400 450 500
[evel 4 o8 —) P> (GeV/c)
CVC

Source of the largest uncertainty

_ on the top mass measurement
Use cone algorithm
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In Situ JES calibration (9)

» Likelihood parameters are m; and A g

* We shift each jet by the factor
JES =1+ Ajgs X 6e5(PrM)

where ¢ z5(p.n) is the systematic uncertainty on the jet p

* Ajgis determined using the decay
W = Ji]p
and using the measured value for the W mass

* Precision on A g Is determined by the statistics we have,
thus a systematics uncertainty is now a statistical one
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Top Mass: MC Calibration(6)

We use 12 mass point between 160 and 185 GeV/c? to

calibrate the method

Mpneas =( 0.953+ 0.009) [my

21 ndf 8.152/10
Prob 0.614
o - Value at 172 171.5+ 0.0751
= 1850 Slope 0.9526 + 0.009797
Q —
S r
- —
£ 180
E C
5175
12} L
o =
@ _
= 170
165—
160
D N B B R R B
755 160 165 170 175 180 185

Input m, {GeWcz)
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om(172)=1.5 GeV/c?

CDF Run Il Preliminary 1.9 fb™

S 1.9F

Value at 172 1.514 + 0.01385
Slope 0.005563 = 0.00182

reereee| |

\I

!
+ I ndf 6.397 /10
Prob 0.7809

f
T

Errors scaled by 1/0.9526

VI R
160

P TR
165

P R
170

PR T SRR S ST S RINN NS
175 180 185

Input m, {Gew‘cz)
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CDF Run Il Preliminary 2.7 fb™

2]
ot
E 400__ Pseudo-experiments
F tm, = 172 GeV/c®

‘= 350 . e
8_ e Observed uncertainty in data
% 300
-8 E
5 250
0 -
W —
S 200
—
o
* 150

100

50

M| I R . A T T T | - R T
8.8 1 1.2 1.4 1.6 1.8 2

Expected stat + JES uncertainty (GeV/c

CDF Run Il Preliminary 2.7/fb
Number of events

| KS=0.85 |

. i a i obaiat 5

T T T T T T T 1
-2 0 2 4 6 8 10 12 14 16 18
Log-likelihood value at peak

Signal (172) + background MC = Data events
Bl Background MC

0

22
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Top Mass Results (7) )

'.

Expected uncertainty
distribution from MC.
The arrow shows the
uncertainty for the data
sample (422 events).
49% of the
pseudoexperimets are
below the arrow.

The peak of the likelihood for
each MC events compared with
the distribution for the 494 events.
We cut the likelihood at a value of
10 to reduce background and
badly reconstructed events
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Cross section for ttbar production o)

Any other measurements are affected?

9_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_
_‘43‘-‘,‘, L

P
LD 6]
Q.
-
%5
-

|ﬂ.4_: | CDF Run Il Preliminary 2.8 fb™! :_

Q -

"6’3_ Moch & Uwer, arXiv:0807.2794 (2008) C

| wrmemememeeen Cacciari et al., arXiv:0804.2800 (2008)
2 n
i Kidonakis & Vogt, arXiv:0805.3844 (2008) |

0
170 171 172 173 174 175 176 177 178 179 180
Top Quark Mass (GeV/c?)

CDF average summer '08
7.0 £ 0.3 (stat.) + 0.4 (syst)
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Background to many searches: Higgs
30%,

SUSY trilepton xx%

It is important to reduce systematics.

Contribution from the |+jets+SVX b-
tag topology is 44%.

~0.2 of the syst error comes
from MC related uncertainties,
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» Old Model: Pythia 6.2 and Pythia 6.4
e “Hard Interaction” + virtuality-ordered ISR + FSR
e p;-ordered MPI: no ISR/FSR MPI create kinks

on existing strings,

* Momentum and color explicitly conserve

e Color connections: PARP(85:86) 2> 1 i
Tunes

* No explicit color reconnections

» New Model: Pythia 6.4 and Pythia 8
e “Hard Interaction” + p;-ordered ISR + FSR

e p;-ordered MPI + p,-ordered ISR + FSR

" ISR and FSR have dipole kinematigmms System + MPI

u “Interleaved” With eVO|UtiOn Of har allowed to undergo
one common sequence color reconnections

* Momentum, color, and flavor explicitly conserverd
e Color connections: random or ordered

o reconnections: “color annealing”
CDF Top Issues, ATLAS Group Meeting 01/06/09, Lina Galtieri

rather than new

MPI Models in Pythia 6.4
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» Searched for at LEP

Color Reconnection 2§

BERKELEY LAR

QiRctvrand hama Dhyic Daxvr T att TIW100ANIQ 0, 7 Dhxic AN/ T1TO0ANIQT 1 vnhAva

At DAL2/1TONO0OMNTEDY 0. MDAT Lhaw A-NENONLN

MNMDAT DL..~ T

Major source of W mass uncertainty
Most aggressive scenarios excluded

But effect still largely uncertain P ~ 10%

reconnect

» Prompted by CDF data and Rick Field’s studies to reconsider.
What do we know?

Existing models only for WW =>» a new toy model for all final states: colour annealing

Attempts to minimize total area of strings in space-time (similar to Uppsala GAL)

Non-trivial initial QCD vacuum
A lot more colour flowing around, not least in the UE Proton beam remnant
String-string interactions? String coalescence?

Collective hadronization effects?

More prominent in hadron-hadron collisions?

What (else) is RHIC, Tevatron telling us?

Implications for precision measurements:Top mass? LHC?

* Improves description of minimum-bias collisions
PS, Wicke EPJC52(2007)133 ;
Preliminary finding Delta(mtop) ~ 0.5 GeV

ntiproton beam remnant

Slide from P. Skands' talk, Perugia MC workshop, October 2008
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Color reconnection in PYTHIA V6.4

New CR Models: Colour Annealing

Allow CR also within the hard interaction.

e At hadronisation strings pieces may reconnect
Pl'f_“-{'-{_'lllllllf-t- = ]- - {]‘ - X)”
Color b

Yy — strength pa.rameter. Reconnection
n — number of interactions (example)

FProton beam remnant

(counts number of possible interactions)

e New connection chosen to minimise string length, ‘\n.{
I.e. minimise potential energy in strings
Soft Vacuum Fislds?
o nc . Siring i tions?
e Model variations: S0, S1, S2 g e
differ in suppression of gluon only string loops Qltlprntﬂn boam remmant

These models of colour reconnection are applicable to any final ptate.

Daniel Wicke, Non-perturbative QCD and Top Mass, Modelling Top2008, La Biodaola, Elba, 18-24 May 2008 &
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