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Top production and decay

Strong Interaction — tt
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Tevatron
o ~7 pb

85% qq, 15% gg

Q BR (t>Wb) ~ 100 % in SM

Q tt final states (LHC, 1 year initial lumi.)
» Full hadronic (3.7M): jets
- Dileptonic (0.4M): ee, eu, pu

Weak Interaction
— single top

Tevatron
o ~3 pb

LHC
o ~300 pb

M t+X
B ptjets
[J etjets
M ete
He+u
O p+p
M all hadronic

1,208 14.6%
2.4%1.2%

14.6%

- ~ easy reconstruction
- High statistics

- Semileptonic (2.5M): e+jets, u +jets ——>

- High S/B
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W polarization in top decay

 Production

* Cross Section
I* \ WN p - Top Spin Polarization

V ) LLLLLLLEEEEELE ') ¢  Anomalous couplings
Decay * Resonance Production
* Branching Ratios ” T
t b7 w q
CAnomalous couplin A "
. Rare(E n-SM Decays > q
@olari@ p Top

* Mass, Spin, Charge

> Direct test of the V-A structure of the Wtb decay vertex
» Search for anomalous couplings and new physics (e.g. V+A component)
> Top decay: only significant source of longitudinal W bosons & EWSB
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SM expectations and actual meas./limits

Top Standard Model weak decay =» V-A coupling as for all fermions
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Longitudinal W*

Left-handed W+

Right-handed W*

Fraction F,, Fraction F Fraction Fg
2 2
Standard Model M, 2M
0.703 | = 0.297 | = 0.000
(My,,=175 GeV) [ M+ 2MW2J [ M +2M,°
NLO | 0.695 0.304 0.001

Measurement or

F,=0.89 + 0.30 + 0.17
(stat) (syst)

Fr<0.18 @ 95% CL (Tev. run I, 109 pb-)

actual limit " Fr< ~ 0.01 from b—>s vy (cLeo, eeLLE, BABAR)
(Tev.run IL,162pb%) | 3 indirect limit, SM dependent
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W helicity Observable

W polarization is measured through angular distribution of charged lepton:
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Semileptonic tt event simulation

Event simulation is performed using:

- TopReX 4.05 or AcerMC 2.2 or AlpGen 1.33 : LO density matrix
for production and decay of tt pairs including spin effects

* Pythia 6.2 or Herwig 6.5 : hadronisation, fragmentation and decay
* Tauola + Photos : 1 lepton decay and radiative corrections
- ATLAS fast simulation + reconstruction

» b-tagging parametrization (p1,n): £,=60%, R, 4s=100, R,=10

u

» Jet cone algorithm: size AR=0.4

* Default: M, =175 GeV, CTEQBL structure function, ISR-FSR

top

mmmmd | year of statistics (10 fb!, 3.8 Mevents) simulated
for each generator and each hadronization scheme
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Event selection and reconstruction

» pr and n cuts

- 1 lepton py > 20GeV (|n[<2.5) + Pymiss > 20GeV
+1b-jet py > 30GeV (|n|<2.5)
- 2 non b-jets p; > 30GeV (|n|<2.5) +
+1b-jet py > 306GeV (|n|<2.5) }

=> double b-tag

» Event topology reconstruction

» Quality cuts

- IM,REC- M | < 20GeV and IMREC - M.] < 35 GeV

»[ g(sig)=4.5%, 115000 events per 10 fb-" } _b-jet

~ easy event reconstruction, high statistics
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Background

1 LHC year of statistics (10 fb!) simulated for each background, except

Signal and background for 1 LHC year (10 fb-)
Expected events Events after
(x106) selection + recons.
W(—Iv) +4jets (AlpGen) | ~20 (pje=>10 GeV) [500,1400]* * Poisson stat. rescalevd by 63
bb ) 6000 (vs>120 GeV) 250* * Stat. rescaled by 8
Z(—I*) +jets - (Pythia) 50 17
2Z+Z\WW+WW 1 6
W(=Ilv)bb  (AcerMC) 0.7 4 =
Single top ) 0.7 300 [Non t:60<S/B < 1001
tt > 1+X 1.3 8500 —
tt > all had - (TopReX) 3.7 90 [tt > X SIB=13 J
SIGNAL MOO Normalizatilm and shape
—»l S/B~12; main background tt > t + X under control
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Measurement method (1)

- Selection cuts and reconstruction distord the parton level distribution

» use MC generator on an independent sample to parametrize these effects
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Correction function :

E 3 P1 0.9706 + 0.4373E-02
g’ P2 -0.2467 + 0.1497E-01
";" P3 0.1769 +  0.1575E-01
; L P4 0.6222 + 0.3238E-01
2 - Fit with 3 order polynom
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I +
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apply weights event by event

====>> Use this unique weight parametrization everywhere in the following
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Measurement method (2)

TopReX, selection+ recons. + correction

0.8
| F,=0.699 + 0.005 , |
2 S+B, 10 fb-! Fit results with 2 parameters
o - F.=0.299 + 0.003
Z R_ . - .
-006 I
Z -
- I
- v
U |7 [Compatible with parton level }
0.2
: ‘ Robustness of the method assessed
i \ by varying number of bins, fit limits,
0 T correction polynom order, ...
-1 -0.5 0 0.5 1
cos ¥
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Systematic uncertainties

MC level Reconstruction level
Parton generation 1. TInput top mass
Hadronization scheme 2. b-jet mis-calibration
Structure function 3. Light jet mis-calibration
ISR, FSR 4. b-tagging efficiency (p+.n)
b-fragmentation

Others
L 1. Pile-up

Tevatron data can help to 2

o Background normalization
decrease these uncertainties
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Systematics: Monte Carlo Generators

Generate 3 LHC year statistics in semileptonic channel with :
- different Monte-Carlo generators

* Pythia for hadronisation, fragmentation and decays (+Tauola, Photos)

Generator F, F, Fr after seletctiotr_1
+ reconstruction
(£0.003) (x0.002) (£0.002) PP
TopReX 4.05 0.699 0.299 0.002
AlpGen 1.33 0.698 0.299 0.003
AcerMC 2.2 0.705 0.287 0.008

> Very good agreement TopRex-AlpGen

» AcerMC harder p; spectrum induces a significant (5 o) variation
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Systematics: Hadronization scheme

Generate 3 LHC year statistics in semileptonic channel with :
- ACERMC 2.2 to generate partons

* Pythia or Herwig for hadronization

Hadronization F FL Fr
scheme (0.003) (0.002) (0.002)
Pythia 6.2 0.705 0.287 0.008
Herwig 6.5 0.689 0.297 0.014

> Significant (5 o) impact of hadronization scheme

after selection
+ reconstruction
+ correction
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Systematics: b-jet calib. and top mass

1.35 -’0.75 0.05
-7 slope:-3.6x10'3 i slope:1.7x10'3 = 7 slope:1.8x10'3 . . . .
LL o3l L o7s LL 003 b-jet miscalibration
0.31 0.71?%* 0.01f CXPCCTed behGViour' .
0.29 0.69 0.0LF oM’
I I I cosW=——"L—-1
0.27F 0.67F -0.03F M, —M,
L o o positive miscalibration
0.25 0.65 -0.05
5 25 0 25 5 5 25 0 25 5 5 25 0 25 5 2> My D> cosY 2= Fp7
% b-jet miscalibration FL N
0.35 0.05
L - slope=5.6x10" T slope=2.1x107
0331 i 0031 Top mass uncertainty
031 0.01+ .
_ / expected behaviour
0.29 -0.01-
0.27 -0.03
0251 : : 0651 : : 0,05 : :
T 170 175 180 170 175 180 170 175 180

Input top mass (GeV)
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Systematics: summary

FL Fo Fr
TopReX + PYTHIA o o o
Alpgen + PYTHIA R —a N
AcerMC + PYTHIA N ! [ D an
AcerMC + HERWIG —al e ! } e
CTEQS6L —a- ' —a— —ab
MRST 02 . —a— —a-
GRV 98 L A A
ISR N i i
FSR A 1 DA LA
b-frag. £,=-0.0035 “am - da-
b-tag. efficiency ! 3 | Dom I nant
55% - ) —— - i i
ol - - - contributions
b-jet. miscalib. : } :
3% s - -
+3% --- | - ;o
light-jet. miscalib. : ! }
1% - —— i
+1% "' - "‘
Top mass : : i
173 GeV } - = } i
177 GeV - | ! == e
2.3 pile-up events aes 3 ‘ = 3 | ‘ i -
0.28 0.30 0.32 0.68 0.70 0.72 —0.02 0.00
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Results

W polarization with semileptonic tt events for S+B at 10 fb-! (:+stat +syst)

Results (+stat £syst) Standard Model
Fo | 0.699£0.005+0.023 | 0.703 +0.002 (M,,,-175)
F. | 0.299£0.003+0.028 | 0.297 - 0.002 (M,,,-175)

Fr | 0.002 +0.003 £0.013 0.000

» In1LHC year (10 fb-1), ATLAS can measure F, with an accuracy ~3%
and Fp with a precision ~1.3%

» Measurements largely dominated by systematic uncertainties
> Tevatron expectations with 2 fb1: 8F,514'~0.09 and 3F5'*~0.03
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Sensitivity to tWb anomalous couplings (1)

One of the main motivation for top physics: search for anomalous interactions

0 BR (t+>Wb) ~ 100 % in SM

0 Many models beyond SM = study the Wb vertex in a model independent

approach, i.e. effective Lagrangian

=& vl (P, + )z——a Wb (1P, 43Pt +he.

Py = E(Ii ¥s) and 4 couplings (in SMLO f," =V, =L, fi" = [ = f,' =

Determine sensitivity to  f,*, f,- and £, using
W polarization measurement (insensitive to fll)
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Sensitivity to tWb anomalous couplings (2)

Assume a variation of each coupling f,“, ," and f,* independently:

o 0.8 T T T T T T T T | T T T — 0.4 T T T T T T T T T T T T m 0.1
LL Y LL N LL
_ v — R - ' i _ i
1 .
6 ocoocooo f L , \\ /,
0.75 |- g 2 - 0.35 — : — 0.05 |- | ) —
Voo - f R ! \ 4
— T 2 -
0.7 — l ilc — 0.3 0}
0.65 — N 0.25 [~ N -0.05 — —
0.6 :I/l 1 1 I 1 1 1 I 1 1 \I‘ I 1 1 \I‘ 0-2 1 1 1 I I"I 1 I 1 1 1 I 1 1 1 _0-1 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
-0.4 -0.2 O 0.2 0.4 -0.4 -0.2 o 0.2 0.4 -0.4 -0.2 (6} 0.2 0.4
coupling coupling coupling
inti Couplin fF i £
Uncertainties on F piing 1 2 2

and Fowith 10 fb! =& | 20 limit (stat®syst) | 0.31 0.14 | 0.07

m==p Best sensitivity to f,= (linear behavior)
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tt spin correlation

Decay
* Branching Ratios

« Anomalous couplings

* Rare / non-SM Decays

* W polarization

» Sensitivity to new physics : anomalous gtt interaction (chromomagnetic
or/and chromoelectric dipole moment), new production mechanisms,

discrete symmetry tests (CP), ...

 Production

* Cross Section

s Top Spin Polarization

« Anomalous coupling
* Resonance Production

Top quantum
numbers

. Massharge
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Top spin

- Top decays before hadronisation (t~3x10-25 s) due to high mass: «bare» quark

> Top production and decay : perturbative QCD and NLO computation

> No spin flip between production and decay ... s
A
> ... direct transmition to decay products § b
* In top rest frame, polarisation effects (S) observed by 4] 0
measuring angular distributions of daughter particles: =
*,d,s
Ve [
1 dN 1
=—({+Saicos@) ¢
N dcos@ 2
v,u,c
> Gi angle between decay particle of the top and top spin quantization axis s
> 0,; degree to which its direction is correlated W b I*d,s | v,u,.c Iej*

with the top spin (spin analyzing power)

o (NLO) | 0.40 | -0.40 1. -0.31 | 0.47

* lej = least energetic jet in top rest frame
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tt spin correlation

t1 pairs not polarised (< 1% at NLO) but ... 10, (in helicity basis)

e trir + tLte

m, =175 GeV |

trtL + tLtR

[ Correlations between spins of t and t }

triL + tLtR

~~.
~.
~.
~
~
~.
~~.
~.

A:O-(tLEL)+6(tRZR)_O-(tLZR)_O-(tRZL)?,__O 10'5_ T
Olt,1,)+0(t,tz) +0U 1) +(1:t,) v T

107 - 1 1 1 1
350 400 450 500 550 600 650 700 750 800

Mass of tt system, Mz (GeV)

Applying a cut on Mg (e.g. < 550 GeV) increases the asymmetry \
at LHC and reduces systematics coming from high p; tails
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tt spin correlation observables

Tevatron

> An optimal basis (i.e. A(qq)=1 at LO) exists = « off-diagonal » basis: A~0.8 NLO
» First measurement by DO (run T, 125 pb1) : A>-0.25 at 68% C.L.

LHC

> No optimal basis, asymmetry in helicity basis A=0.33
> Smaller QCD corrections (a few %), theoretical uncertainties under control

Measurement of

Angular distribution of decay particles

tt spin correlation < (i.e. 'spin analyzer') on each side (1, 1)

x 10

0.3 e

0.25
0.225

4 2
: N :l(l 0s Bicos B2) | oz7s
N d(cos01)d(cos 82) 4
\_ A4 - o, , 0.2
(1 N I
= —(1-WD)cos &
\N d cos @ 2 ( @ )

angle bwn spin amaliers direction in the t(t) rest frame
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tt spin correlation measurement

v' Event selection and reconstruction exactly the same as for W polarization

> except, add cut on tt invariant mass to enhance spin correlation:

v Measure C and D with simple unbiased estimators
D=-3<cos &>

C =-9 <cos 6, COSGZ>}

v’ Selection cuts distord the parton level distribution

» Unique correction function, apply weights event by event

v Redo the complete study of systematic uncertainties
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Systematics: summary

TopReX + PYTHIA

Alpgen + PYTHIA
AcerMC + PYTHIA
AcerMC + HERWIG

CTEQ6L
MRST 02
GRV 98

ISR
FSR

b-frag. £,=-0.0035

b-tag. efficiency
55%
65%
b-jet. miscalib.
-3%
+3%
light-jet. miscalib.
1%
+1%
Top mass
173 GeV
177 GeV
Signal / Bcknd
-10%
+10%

2.3 pile-up events

- \
0.20

D

I-lej

_Y_

l— A_
|
_‘A_
|
—A-
|

‘
—a—
e |

= A‘_

A

-A-

—0.16

Dominant
contributions
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Results

Spin correlation with semileptonic tt events for S+B at 10 fb-1 (+stat +syst)

Results (+stat +syst) | Precision | Standard Model
(M, cut included)
C 0.18 £0.01 £ 0.04 23% 0.22
D -0.14 £ 0.006 *= 0.02 13% -0.15

» In1LHC year (10 fb-1), ATLAS can measure spin correlation ~15%

> D observable can be measured more precisely than C

> Measurements largely dominated by systematic uncertainties

» Tevatron expectations with 2 fb-1: 8Cstat/C~40%

> Need input from theoreticians to derive sensitivity to anomalous gtt couplings

F. Hubaut W polarization and top spin
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Conclusions - Perspectives

* LHC will produce a high top statistics during the first year (10 fb-1)
= precise measurements with t1 semilep. events (clean signature, high stat, high S/B)

* Measurements dominated by systematics, complete study performed

* In 1 LHC year (10 fb-1), ATLAS can measure W polarization in top decay
precisely ~1-3% and spin correlation ~15% (> 5o sensitivity on SM)

- ~2-4 times better than Tevatron statistical expectations with 2 fb-!
» Search for anomalous couplings in a model independent approach
> 2 ATLAS notes written: ATL-PHYS-PUB-2005-001 and ATL-COM-PHYS-2005-015

» Combine with dileptonic tt results (analysis done by Prague) < publication
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SPARE SLIDES
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Spare: Monte Carlo Generators

Generator Q2 o (pb) | 99/ 4qq
tt LO

AcerMcC 2.2 3 380 | 85/15

AlpGen 1.33 m,2 530 | 86/14

TopReX 4.05 | m2+p(1)? | 370 | 86/14

F. Hubaut
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Spare : pT comparison between MC

40000

20000

@)

20000

15000

10000

5000

; Iej 20000
- 10000
i | [ O
0 50 100 150
pr(ej) (GeV)

. 8000
I lepton 6000
- 4000
B 2000
. | | (o)
0 50 100 150

pr(lepton) (GeV)

* TopRex~AlpGen

- Other jet
: ] . ] .
0] 50 100 150
p+(i2) (GeV)
- top
PR T SR R A S T S SR T SO SR !
0] 100 200 300

p(top) (GeV)

Kinematical cuts (pr
and 1 cuts) applied
— TopReX

— AcerMC
—— AlpGen

- AcerMC harder p; (top) spectrum compared to TopReX, AlpGen
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Spare: b-tagging

0 Complete revisiting of ATLAS potential with latest inner detector
designs and refined simulations

O Improvement of algorithms: weight jets by combining signed impact
parameter (2D+3D) and secondary vertices reconstruction (mass, number
of vertices, ...)

b and light jet 2D weight Light jet rejection vs b-tagging efficiency

-1
10

b-jets ___
Light jets —

-2
10 o

-3
10 -

Facteur de rejet des jets legers

-4
10 —

| R=65,90,150

-5
10

PR E AR SR AT S SRS A SRS SN N S ST SR R
2 o 5 A b3 0.4 0.5 0.6 0.7 0.8 0.9 1
Jet weight Efficacite d’identification des jets b
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Spare : Event reconstruction

» Jet calibration, b-tagging
> Select the 2 non-b jets with M;; closest to M, /t
> Select the b jet with M;;, closest to M,

» Pymiss for Pr¥ and P, by constraining M,, to M, t
> Select the b jet closest to the lepton

~~~~~ jet
> Select the v with M, closest to M, %. W *~g<:
et
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Spare: W helicity Observable

W polarization is measured through angular distribution of charged lepton:

. 2 2 2
I daN 3 F. sin ¥ "‘FL‘(I_COSTJ +FR'(1+COSLPJ
N dcosWVW 2 2

J2 2
v
¥ : angle between lepton in W rest frame " ™" A
and W direction in top rest frame w
I+
Left-handed W+ Longitudinal W* Right-handed W+

I (+1/2) I (+1/2) V (-1/2)

t o [ I
v 1 - I!

of flight
V (-1/2) V (-12) It (+1/2)

|* opposite to W (¥ ~m) | I* fransverse fo W (¥ ~ n/2) I* same as W (¥ ~ 0)
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Spare: Related observables

> cos ¥ === have to reconstruct the whole event topology <

oM,
In the M,=0 approx.: cos¥ =——"——1
Mt _MW
—
> M2 (lepton-b invariant mass): simpler Tevatron studies
<

» assume M;=175 GeV in the formula LHC dilep. events

* can even look at the lepton P+ ~

{+ not necessary to reconstruct the whole event topology
- high systematics due to jet energy scale and top mass

mmmm)p We tested both observables for ATLAS semilep. events

The first one gives a final total systematics ~2 times lower
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Spare: Measurement of oy, Arp

Information which can be derived from the W polarization:

1. Spin analyzing power of the W (o) in the polarized top decay

1 dN
N dcos@,

a, =F,—F, =0.400%0.007 (stat)£0.050 (syst)  (12% accuracy)

= l(1 +a, cos@, ) with 6,y angle between W and top spin polarization

2. Forward Backward Assymetry (Agg), related to the angle
between the charged lepton and the b-jet in W rest-frame

A, = % (F, —F,)=0.223+0.003(stat) £ 0.019 (sys?) (9% accuracy)
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Spare: dileptonic results, W polarization

=» V. Simak and K. Smolek

W polarization with dileptonic t1 events for S+B at 10 fb-! (+stat +syst)

Results (+stat £syst) Standard Model
Fo | 0.706 £0.010 +0.019 | 0.703 + 0.002 (M,,,-175)
F_ | 0.296 £0.007 +0.038 | 0.297 - 0.002 (M,,,-175)

Fr | -0.002 +£0.012 £ 0.029 0.000

> Same precision as semileptonic channel for F,,

» ~2-3 times worse for F_and Fy than for semileptonic channel
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Spare: Beyond SM - V+A component

The correction used is extracted from a V-A hypothesis (70% F, - 30% F)

mmmmp Correction changes in case of V+A component = bias expected

+— 1.5 .
= i L = 03 |- -
% U (U - O SM correction ‘ R
= | F=0.01 w
— a A 1%iteration
- F,=0.05 & o
N F =011 = 0.2+ * 2"iteration
- RT
Fr=0.297 (pure V+A) = 3iteration
1k 01 A
o
76
I ol o®
0.75 P T T A A T T R | R | L | L | L
Al -0.5 0 0.5 0 0.1 0.2 0.3
cos ¥ Input Fp
I—> Iterative process J
F. Hubaut W polarization and top spin 36

correlation in ATLAS



Spare: Sensitivity to tWb anomalous couplings

= =
= =
= 2 = 2
0% 07
1 1
oLl o L 0
0.4 -0.2 . . 0.1 -0.05 0 0.05 0.1
f R
. R L R
. Coupling /i /> />
26 limit (stat®syst) 031 | 0.14 | 0.07
e R : :
=== Best sensitivity to /; (linear behavior)
F. Hubaut W polarization and top spin 37

correlation in ATLAS



Spare: Sensitivity to tWb anomalous couplings

Comparison with other expectations (2c limit):

f T T
Our study (low lumi,tt) 0.31 0.14 0.07
Tev (Run ITI, 1) 0.5 0.3 0.3
Tev (Run II, single top)*! ?? ~0.35 | ~0.25
LHC (High Lumi, single top)*? ?? ~0.07 | ~0.13

*1; 2 fb!, assuming a 10% systematic uncertainty } Prelimi tudi
reliminary studies

*2:100 fb!, assuming a 5% systematic uncertainty

mmmmp Sensitivity 2-4 times better than Tev. expectations with 2 fb-!
and competitive with single top at LHC (100 fb- high luminosity)
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Spare: off-diagonal basis

Tevatron: « off-diagonal » = optimal basis (i.e. A(qq)=1 at LO)

Helicity
t (A=-0.35)
Beamline 162 PR 0
(A=0.78) . / tan i = SIn & CoS
T e g 1-f*sin* @
Off-diag f > [ top velocity
(A=~0.8) > 0 top scattering angle wrt pp ZMF

» near treshold: « off-diagonal » = beamline basis
> Far above treshold: « off-diagonal » = helicity basis
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Spare: Top spin correlation observable

====> Two spin correlation observables C and D (hep-ph/0403035) :

1 il 1 1-@Crosbicossy)
OSU1COSG2 C and D unbiased estimators
N d(cosd(cosd2) 4 m
2 Standard Model
x 10
o - Entries\ﬂ\éﬁmas%
0.275 | Mean \o.zﬂ Cc=0
0.25 (No spin correlation)
0.225
0.2 -
PR T TR SO TR NN T ST S S SN S
-5 (0] 5
-9 cos0, cos6,
0.12 Entries 2619881
O IN dcos® 2 ——— D=0
0.1 (No spin correlation)
- 8000
0.09 —
0.08 —
P TR T T T TN RO TR TR N TR ST SR MO (N TR S S 6000 | | L |
-1 -0.5 O 0.5 -2 (0] 2
cosd -3 cosd
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Spare: Measurement method

Spin correlation: use a Non Correlated MC generator (PYTHIA) to
parametrize reconstruction + cuts effects:

weight

Reconstruction >—>

and cuts _ 01 05 0 05
§ 1 2
3
\ .
% apply weights event by event
Ly
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Spare: dileptonic results, spin correlation

=» V. Simak and K. Smolek

Spin correlation with dileptonic tt events for S+B at 10 fb-1 (+stat +syst)

Results (tstat £syst) | Precision | Standard Model
(M cut included)

C 0.26 £ 0.02 + 0.04 17% 0.46

D -0.24 £ 0.01 £ 0.02 10% -0.31

» ~ same precision as semileptonic channel

» Large dilution due to reconstruction effects
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Systematics: Monte Carlo Generators and

hadronization scheme

Compare results obtained with:

- different Monte-Carlo generators including spin correlation

» Pythia or Herwig for hadronisation, fragmentation and decays

Generator C D after selection
(+0.006) (+0.004) + recons’Fruction
+ correction

TopReX 4.05 0.181 -0.142

> Very good agreement
AlpGen 1.33 0.167 -0.138

> Better agreement than
AcerMC 2.2 0.175 20141 for W polarization
+ Pythia 6.2
AcerMC 2.2 0.174 -0.144
+ Herwig 6.5
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Systematics: jet calibration and top mass

503 = ©
Oo.24|- Clo.os |-
0.18 — -0.12 %
012 -0.18 L N
0.06 _ slope=7.6x10" .0.24 __ slope=-1.9x103
s o S S
% b-jet miscalib
503 = ©
U_;).24 = Q_(I).oe L
0.18 |- e —* 1 012 ;.M
0.12 ﬁfi -0.18 B o
0.06 _ slope=7.1x107 .0.24 __ slope=-3.4x107°
° 70 ' 175 180 03 75 ' 175 ' 180
input m, (GeV)
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