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Comments on the TMT analysis ¥

The Top mass has shifted by about 4 GeV.

* Are the Gen5 events compatible with the Gen4 events

* Do the jet energy scale changes justify this shift?

Revised April 8/05

Lina Galtieri, LBL group,April 5/ 05



CDF: Template method — 0 & 1 b tag S
(Velev (Lathuille), summer 04 results) /\N

HERKELEY LaB

e Selection criteria

CDF Run Il Preliminary (162 pb'1)
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CDF:. Template method — 2b tags

* SVX and Jet Probability M = 180€ ctat) + 5.8 (sus) GeV/e
algorithms are utilized to select i i (stat) (5ys) GeV/'
two b-jets candidates ,_Reconstructed Top Mass (GeV/c')

* Non-tagged jets, cut on W mass ‘“3355 M =180.9 1 (stat) GeV/c? . o Uikelivood ve top mass

S 350 op LA B
- 60 <M,,< 100 GeV/c? $ . [ Deta (11 evts) Pe

* 11 events were selected with 2 |[]sional + Beod ] ¥
expected background of 0.3 W 25 /‘
+0.2 E - DBkgd only
- 2 — L F XX )

 Results from double, single a e
tagged and non-tagged samples 15- "
are statistically independent and '3 L=162 pb
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05— //
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Combined New Result %0 100 120 140 160 180 200 22|0 240 260 280

M =17 7?{9 (stat) + 6.6 (sys) GeV/c?

Reconstructed Top Mass (GeV/c 2)

ey
10119 8eds Abiaua 13l Wwol} SaWod 10143 J17ewdlSAS Byl JO 9458 ~

Lina Galtieri, LBL group,April 5/ 05



Events/(10Gev/c?)

CDF: Lepton + jets - DLM
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CDF Run Il Preliminary

* Lepton + jets channel < SRR P
S 4 Sighnal Mm-p=1 75 GeVi¢
— 1 e or u Wlth pT > 20 3 QE ----- T T TP U- A DU TP OO PPOPPUTRL ORUOY
GeV/c E_% P s YR U S
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- missing E, > 20 GeV A NS S
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-
- -
a 6| -
' o4 o 1765 + 33 Gevie® -9
- I-.
F e "/
. "q....'

166 168 170 172 174 176, 178 180 182 184
M, (GeVic)

= 1778 (stat)+ 6.2 (sys) GeV/&*

ISR 0.5

FSR 0.5

PDF 2.0
Generator 0.6
Spin correlation 0.4
NLO effect 0.4
Bkg fraction 0.5
Bkg Modeling 0.5
MC Modeling 0.5
Total 6.2

Lina Galtieri, LBL group,April 5/ 05



Top mass measurements (Velev)

Top mass history

1988
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1996 + l 4
5 il ¢ From the EW Fits n—':'_é_';—'
= T = =n
1998 + u pp colliders limit
g+e- colliders limit
B CDF Runl
2000 +
D0 Runl
m Run World Average ——
2002 1 ® DO Run? result
® CDF Run2 best measurement
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2004 1
——
2006 —H—+—F+—+—"F+—"F+—"—+—"+—+— } }
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Top Mass (GeV/cz)

The summary of EW fits (up to 1995) is from: hep-ph/9704332

New Run |

Lina Galtieri, LBL group,April 5/ 05
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» New Runl analysis on the sample

of ~125 pb collected by D@ in
1994 - 1996

* Lepton + jets data

* Matrix Element type analysis technique

Nature 429, 638-642 (2004)

M, =180.1+ 3.6 (stat) + 3.9 (sys)

top
Mass of the Top Quark

Measurement I\/Itop [GeV/cz]
CDF di-l ——e—— 167.4 £11.4
D@  di-l —Q——-— 168.4 £12.8
CDF I+] —0— 1761+ 7.3
DD 1+] —=0— 1801+ 53
CDF all-j ol 186.0 £11.5
x> /dof = 261/4
TEVATRON Run-| +
T T T : T 1
150 175 200
M, [GeVic’]

top

DO measurement: 180.2 + 5.3 GeV
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Signal templates (Un-Ki)
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Reconstructed Mass 1-Tag(T)
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Bkgd templates (Wbb/cc/c)

W + HF shapes, 1-tag(T) sample
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Reconstructed top mass N A
with the fitted top mass =173.2 GeV \l

0-tag Reconstructed Top Mass (Gf.-w::z] 1-tag(L) Reconstructed Top Mass (GeVic')
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Likelihood vs top mass

Likelihood vs top mass
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Likelihood vs top mass
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Gen4-vs-Gen5: data sample -'

Mass has shifted by 5.6 GeV. What is different?
e Gen4-vs-Genb reconstruction

* New jet corrections

Gen4-vs-Genbs for first 162 pb-1

Do we get the same events?

2-tag 1-tag O-tag total overlap
Gen4 2 26 40 68 52 -23%
Gen5 12 42 22 76 52 +32%

Of the 68 events: 31 have the same N-tag
21 moved from one tag to another

16 have disappeared all together (20 if no X2 cut)

lost: 5 tracking or b-tag algo
9 due to new jet corrections
4 no tight lepton
2 others not traced
Linfcatiar) ety qofpreasons, may code changes. It seems plausible 10



oy

Gen4 vs Gen5 (mass shift) ey

Do the events give the same mass?

Mto p_gen4 {Mtop_ge n4<250} Mtop_gend-Mtop_gen5 {ntag_gen5>-1&&abs(Mtop_gend-Mtop_gen5)<30.}
5' | Entr':ats,emp 62 = htemp

C k Entries 4

- Mean 166.3 6
4 Mean 3.75
! k RMS 2776 : s a7

L Underflow 0 A
L = Underflow 0
3 Overlow 0 Overflow 0

Mﬂ Ul

120 14'] 2'] 240 0\ L -20\ Al -10| ! |0\ b |10| | |20| | |30

Red: lost events DM = 3.75 GeV

Lina Galtieri, LBL group,April 5/ 05 11



Jet corrections Gen4-vs-Genb

What changed?

e Relative corrections
e Absolute corrections

oy

FrErreenr” |||‘
i

BERKELEY '_

1% In E-scale--> 1.2 Gev in DM

| do not completely understand
the 3.7 GeV shift. Gen4 used
Run | abs. *1.065, from runl-runll
comparison in gam-jet balance. If
this was the whole story, it would

be OK, but CEM and CHA
changes come in as well.

‘5135 —
B [
g I
N L3f _
£ [\ Runll absolute corr.
Bi1os .
«_ Run | absolute corr. *1.3
12— . \ -
PI5— S ""'_:
_2|OI |4|0| 6|0| I 8|0| | |1(|)0| | IIEOI | IIZ.LO | 1t|50 | Ilélfol I I2_OO

Run | needed a CEM correction of about 2%

P; jet (GeV)

Lina Galtieri, LBL group,April 5/ 05
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Summary (from Velev, Lathuille)

» Several new top mass measurements
available in different decay channels:

® CDF Run Il preliminary results Tevatron Run 2 Preliminary
+  DLM: most precise measurement from run || 14.0
v CDF: best measurement EOEEGLIEPMH 155'c'i12.|}i 7.0
176.7£7.8 GeV/c? o
® Best Run Il D@ results from I+jet channel: CDF Dilepton ~ 168. 1i1g130 + 8.6
170.6+7.3 GeV/c? (from 2 days ago) (L=200pb ")
® new techniques have being developed ——
\ J FEVEP CDF Lepton+Jets 177.8 £ 43 + 6.2
: : (L=162pb ")
> Tevatron is performing very well ®
® Delivered luminosity approaches 800 pbt DO Lep$0n+Jet5 170.6 ijg 6.0
® Top mass updates from the higher statistic (L=226pb")
(~ 325 pb?) will be available soon (next —
months World Average  178.0+27 + 3.3
® Alot of work is done to the reduce (Run | only) .
SyStematICS espeCIa”y the Jet energy 1 111 | I - | 111 1 | 111 1 | 1 11 1 | 1 11 1
scale systematic uncertainty 140 150 160 170 180 190 200
® Precision will be limited by systematic Top mass (GeVic’)

uncertainties

The CDF lepton+jetsisnow M=173.2*47 , .GeV
Jean-Francoisisnow M=173.5% 4.1 GeV

Lina Galtieri, LBL group,April 5/ 05
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Top Quark property Measurements — «eeeeei) '

Bachacou, Fernandez, Freeman, Galtieri, Gibson, Lujan, LVs,

McFarlane, Nielsen, Y ao

* The Standard Model predicts the Higgs mass, once the W and

Top mass are measured with high precision.

* Loop corrections to MW proportional to Mt"2 and MH

Run I: M(top) = 178.0+ 4.3 GeV CDF+DO0O comb.

— High Q% except m,
68% CL
200 -

[GeV]

~ 180

m

Excluded

160

10 ‘102
my, [GeV]

LIIICI.\JCIILICII, LDL YlUUY,AMLTT O VI

6
IR e
51 — 0.02761+0 000286 N
] - 0. 02749000012
4 4 4 e incl low CF data .
3_ ]
2_ —
1 _ |
0 | Excluded N, HPreliminary |
20 100
m,, [GeV]

400

Feb. 2005 best Fit
My= 126 *73 _48GeV

Mp< 280 GeV
at 95% CL

Direct limit;
MH < 114 GeV

14
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Top Physics Studies cecec] o

t t Production at the TeV: Top quark is heavy: decays very fast!
p F(taWb) £ 1.5 GeV, t=4x10*sec
%, - <t_ Nocp = 100 Mev, A™* = 10 sec
y ! t No hadronization: no top mesons or
baryons
+ - .
tt -W bW b CDF o0 measurementsin Run |
| I'I'Iop‘FfrIOtI:ItTlgtilo oss Sections
e Z_cr:::i:;nzprelim:_nar: T' | 'Kl- " L_' 6
6 j qs _ ematic | 2
21 + 2)ets F - ,
Top events are preferentially in W+? 3 jets 0 226 8 10 12

o(pp — ) (pb)
LinaGaltieri, LBL group,April 5/ 05 15
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Top mass:Summer '04 LBNL method f\ﬂ

Volobouev, Fernandez, Freeman (PHD thesis), Galtieri, Lys

Fits eventsto tt W bW b |
> Jet E-scale (JES)allowed to vary within Summer '04 result

agaussian shape in W massfit

CDF Run Il preliminary, 162 pb

-1

> Multivariate templates for mass fitting T T
likelihood (fast method devel oped) o 0 o)
> Separate templates for correct and T 7 m o
Incorrect permutations. g E
> Probability of correct choice determined g 4 ;
from x“vaueof all permutations. 2f N -
» Two-dimensional templates: mass and ol Com— J
ET4 ( sum of the 4jetS) M, (GeVic?)
> Increase discrimination between M= 175.1*64 ., (stat) +6.8 (syst)
background as well as other top masses.
33 b-tagged events
34% background

LinaGaltieri, LBL group,April 5/ 05 16



Top Mass: new LBNL method '

V olobouev,Bachacou, Fernandez, Freeman (thesis), Galtieri, LU|an Lys

Major systematic uncertainty in top mass measurement comes from jet
energy uncertainties. Use transfer functions rather then average
corrections to improve resolution.

Thisrequiresintegrating over phase space and Matrix Element, after
atransformation into measured variables (similar to the method DO has
used for recent Run | result). See Kondo (1988), Dalitz& Goldstein(1990).
Integration being done over four variables + the JES uncertainty.

Use multivariate method Uses TF and full ME mtegratlon 1N A N,A V(O 3,0. 25) wa

Signal ttkar MC pseudo expetiments, 100 events sk

.....

for background separation. | a-Siting VE ;

- . J Other klnematlc Vieriable
N a/V dma mpl e WI I I ha\/e EUUE Average error is 2.17 GeV T 1 ]
about 60 tagged a/er]ts 19”‘5 Dias at 18D GeV is 0.36 GeV _ 3:_ — ] _
Work in progress. Method E L
to be evaluated by the i 1 e 1
collaporation TR TR TR 0 0204 06 08

. . . Mass . V(0.3,0.25)
Lina Galtieri, LBL group,April 5/ 05 17
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