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*\ EWK process |

N

W-—ev x-section at large n (>1.1)
% Using tracking separately from calorimeter

=>Excellent to test tracking capability
—>Measure efficiencies on data, check MC

Y Measurement interesting per se (unexplored
rapidity region) and
=Path to other interesting physics processes
(associated production, decays involving Ws etc)

CDF note 7023: Preliminary result on 72 pb-1
(blessed for spring conf. In 2004)

CDF 7594 Selection criteria and eff.
Studies for 223 pb-1
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N

; =:i W= ev x-sect I

c(W) is measured using electron at large n:

=>Em clusters in Plug
=>MET

N\

=Clusters are matched to a 3D track /ndependently
reconstructed by the tracking system (i.e. no use o

calorimetric info)

—~>Due to the 1 region this means using mostly silicon
(SVXII, ISL) with or without COT

> This is very close to what is done in the central region

f
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*\ Data samEles |

N

Plug electron dataset collected in the first
preshutdown period (March 2002-February
2004), equivalent to ~223 pb-1(%)
% Require MET_PEM trigger fired

=Working plug and silicon ("Good silicon Run")
Y Reconstructed using 5.3

=Good Run List V7
To measure efficiencies (trigger, ID etc)
&, Z—>ee (Central-Plug)
&L JET20
All Genb...

(*)factor 1.019 included
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N

The recipe for cross
section is always the
same:

% (Neand~Nback)/ (eXL)

= E=E sele X € trigger

Measure efficiencies
and background mostly
using data

& Z>ee CP sample

\ Ingr'ed ients |

Requirements
%, calorimetric

=EM clusters in plug
region (1.1<|n|<2.8)
with large E;

=Cluster to be
consistent with being

an electron and
isolated (ID)

=>Large MET
% tracking

=>Require a match with a
track extrapolated to
the PES

=Require track to have
E/p<2
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Trigger
% MET_PEM fired
Electron
4 E>20 GeV
% 1.1<|n<2.8
%, Electron ID
=>Had/Em <0.05

=>Relative Isolation<0.1 A oo

MET> 20 GeV
Require a track
(P+>1 GeV/c)
to match:
G |AX|<3cm ,|AY <3 cm

N

Giorgio Chiarelli, INFN Pisa

\ Selection |
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W-s>ev distributions after
calorimetric cuts
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\ After track selection |

After track matching and E/p cut sample is clean:

M

N\
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Requirement # events
Em plug, ET>20 4.5 x 106
Ele ID 1.2 x 106
MET>20 402443
PES match 98756
Cand. track parameters
E/p and ZOtrk<60cm 58962 | .f -
QEW :Z
o - -
e [ : . . oo s
uE.'F P ET Vs MET f-lnal oo :
- R 3 - ) - [} 1 2 3 4 5 ¢IE: -3 -2 -1 [1] 1 2 .:I:l
29 ﬁ!] — ITO um:(E_ 20 40 60 80 100 120 140 IE”m:lll 20 40 80 100 120 140 160 180 200
Er (GeV) Pr (GeV) P (GeV)
- J/
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\ Background |

Non W backg. is W —1tvand Z—ee
calculated using the backgrounds are estimated
MET vs ISO method. using MC and normalized tq
% Corrections for W—tv, candidates
’\r/\cf?:e\}'cjzif_;ziecn?rn:glg?g:;ng Y Result is (stat. uncert. only):
are applied. zmg%c_g)z-;;%ﬂ%

| SN(W—1v)=1946+43

Check of
back.calculation using
"anti-electron” method

(CDF note 7760)

.......| =result consistent

_‘ifn.-r R PRIt St v
20 30 40 S0 [S1e] 70
ME., (GeV) )
10
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T
) =,,fi Acceptances and efficiencies |

E=Ekin X &g X irvz X Etpack X SE/p X Etrg In red the ongs
Geometrical and kinematical acceptance measured using data

=>ET>20 GeV, 1.1<|n|<2.8, MET>20
—>Computed using MC
Electron ID efficiency
=>Had/EM<0.05, Isorel<0.1

~>Measured using Z —ee (CP)
Track Matching
=>AX,AY<3 cm
—~>Measured using plug leg of Z —ee (CP) events and MC
E/p requirement
=E/p<2
—~>Measured using plug leg of Z —ee (CP) events
Trigger efficiency
>MET_PEM fired

- Measured using backup trigger
N Ing p Trigg Y
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Central leg (tight)
Plug leg:
% Ep>20, 1.1<|n|<2.8
% Had/Em<0.125
%, 80<Mee<100

I-III|III|III|III|III|III|I

\ Z—ee, CP data samEIe |

& Used to determine E scale
and smear

L Used to measure
efficiencies, check MC
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T~
b5 Z—ee, & calculation I
For ¢ calculations Result:
background computed as & ¢ ID efficiency
for the Z>ee CP sample =0.951+0.0022+0.026
(fake rate method using % track matching efficiency
J e’rZO) and subtracted (combined with W MC)
| oSS ' =0.462+0.0051+0.003
oo n % E/p
F e e A =0.721:0.0067+0.0006
ped Systematic uncertainties
B S S e computed assuming 40%
e backg.unc. (x-checked)
D_ *—+++++++++ JF
'
N S prerer. y
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Trigger efficienc

Our trigger path is MET_PEM:
G L1=L1_EM8_METI15
G L2=L2_PEM20_L1_EM8_METI15
G L3=L3_PEM20_METI15
Efficiency is computed using backup trigger and

(L2_PEM and L3_PEMZ20) using Zee(CP)*
& L1&L3_MET15= 0.9909+0.001

% L2_PEM20=0.9572:0.0036 C BSOS
% L3_PEM20=0.9975+0.0009 S FE
=£=0.946+0.004 g L2 PEM20
ERE)
°'4% + West
(*) collected using an o
independent trigger P S N S
\_ E. (GeV)
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using V 5.3.3
% A = (0.31568+0.0004)
Systematics:

% Et Scalev’

% Et Smearing v’
% W Pt tuning

% U Recoil v/

% Extra Material

% PDF v

N

\ Kinematical AcceEtance |

Measured using EWK MC
sample wtopli processed

Systematics summary

Source A Acc/Acc (%)
Et scale...36 (1lo) 0.45 (0.14)
Et smear ..3c (15) | 0.09 (0.06)

Extra material

In progress

Pt tuning In progress
U recoil .36 (1) |0.21(0.08)

PDF +154 -1.39

Total +XXX-YYY

N\

Giorgio Chiarelli, INFN Pisa

CDF Collaboration Meeting, October 28, 2005



Largest systematics: PDF

10 M events generated for

each PDF eigenvalue.
90%CL value by CTEQ used

ncertainty estimate as by,
the W/Z PRD:

% (+1.54,-1.39)%

. Divection of Acceptance Shifts ~ + Uncertainty Uncertainty
to shift central value MplmiMp) AR o
A4y > Dand A4] <0 A A
| pdf uncertainity TOTAL: - 1.39% + 1.54% | el ‘ A4 < Dand A4} > 0 A A}
B et Adi < Dand A4} < 0 NIV VER
1.01F
- + * + + . .
i N Or, taking the largest shift
N S S if in the same direction:
S G (+1.6,-1.65)%
oo
S B S S T R I TR
\Giorgio Chiarelli, INFN Pisa CDF Collaboration Meeting, October 28, 2005 1/6



‘ Other systematics: material I

CDF simulation is tuned by Good agreement data-
adding material: MC (check with Zee)
Cu layers in Plugl

I B
[ [t
"""""

& Acceptance syst. is computed A

by varying amount (+-1/3 X0) Q> Use Zee to check effect
and running full simulation on Escale and avoid double
and reconstruction counting

N

N\

Giorgio Chiarelli, INFN Pisa CDF Collaboration Meeting, October 28, 2005

17



N\

*\ A few Elo’rs... |

One can now look at kinematical plots
after taking into account background
contributions

All the details in CDF note 7594

- J
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Kinematical distributions

3500 =
C — DATA E —— DATA
r N SUM 3moz_ N SUM
3000:— Wy e (M5 = Wy & (14C)
- QcDCan 3000:— QcDCarr
2500— W=y 1 (MG 2500: W= 1T (M)
- [ 2 === e = [ z === v
2000— C
E 2000—
1500:_ 1500—
1000(— 1000~
500 500—
:l ‘\‘ul“m :| 1 L 1 1 ':: P .
t:'10 50 60 0 010 20 30 40 50 60 70
ME; (GeV) Er (GeV)
3000 — oaTa 5000 &m —— DATA
@ﬁ e sum
[n] sum b
2500 _\* Wy e 1S W=y & [MC)
: | QCD Cerr 4000 QcDCarr
W= v T (MS) W —=v1 (M)
2000 [ 2 === mc [ z=e=imo

3000

2000

1000
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N

& Acc=0.315168
G 6,15,70.946

*\ Summag and result |

W->ev cross section at 1.1<|n[<2.8 in 223 pb-!

% Lum.region(*)=0.947

% £7,=0.951
Q:>84|.r.k:0.462
% SE/p:O'721

4 5=2643+12(stat): (sys)158(lum)

* a.k.a. Willis correction

N\
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ﬁ\ Conclusion I 1

CDF is looking (into the) Work in progress and
forward region for keep working towards
physics. use of this info in 1fb-1..

W+ njets




backu

- J
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o

\ Track match efficiencx |

We do not want to rely on MC for g4

% Use Z—ee sample, measure how many plug e are
matched (AX,AY<3 cm) by a track and define

Q:>Sf‘l'\'l'c}'l(wdcn‘a) - 8m1'ch(Zda‘ra)x{gmfch(WMC)/SmTch(ZMC)}

G e:cn(W data) = 0.462+0.005(stat)+0.003(sys)
This definition is instrumental
to our measurement )

7=

0.6

0.5
0.4 Track. Ef.
[ Zee MC

- Zee Data

0.3

0.2

0.1

30 40 50 60 70 80 90 100
Et [GeV]

N\

_
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Results are:
e, o (W MC)=0.5166+0.0009

*\ Tracking eff. SF |

G entcn(Z data) = 0.489+0.005(stat)+0.003(sys)

Ge . (Z MC) = 0.547+0.0015

e+ on(W data) = 0.462+0.005(stat)+0.003(sys)

% Define scale factor= g.,.,(Z data) / g 4.n(Z MC)

- Y
|
[T gL

EAST

o R
[TTTTITTTTTTTTRL

WEST

N\
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)

L1_L3 MET15

€

Here are some more plots:
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POF -I1

Two prescriptions:

% COHSZI"VGTIVE Direction of A shift + uncertainty - uncertainty
ﬂﬁupw::! ,&Adm >0 Max(A UP,A m} 0
&Aup>0 &Admvn<0 A.up Adm
&Aupcﬁ .&Admﬂ Adm Aw
AAT <0 AA <0 0 Mﬂx{,qi r‘,ql' )
up down up” down

| | - 2
N (+ urw.ar"rr:u’nrr:\af)2 V ) (- uncertainty)

+1.60 % -165 %

L CTEQ:

N IFT, _
2 N LA - AA D

¢ _122%

- J
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\ E Scale and smear |

Energy scale is shifted in MC to match Zee

data, also, smearing is applied
= Ex(1+ scale )x( 1+ Gaus(0,smear)

P8 B & = &

Q:} Escale&smear
East West
Scale -0.019+0.002 | -0.014 +0.002
Smear 0.024+0.004 0.02+0.004

:ulmmmlmrmp }"|'"|“'|“'|'"|'“|'

syss8833 [
RLRIULLLY LAY LLLLE LUBL LU LA LLLL
. B 85§ =12

WEST

o B B 5B 2§ £

N\

Giorgio Chiarelli, INFN Pisa CDF Collaboration Meeting, October 28, 2005

27



Recoil energy

—»>

U =-%T+ET)—> UJ_& UH EE— '
= U =K (U, +C‘Y’)

U' =Ky (U +Cy)

Parallel and perpendicular difined

e 2 2
with respect of lepton direction U=K"sart( U= + U 1 )

f parameters were compared using . Scale Shift

EData and MC for different values

- Value of parameter for y2 T l
used to recalculate Met and acceptance P —

*Appropriate values of parameters

of 3o shift in 2 used for systematics
study

o %
Giorgio Chiarelli, INFN Pisa CDF Collaboration Meeting, October 28, 2005 28
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NG

Lo T [
OID3IFS f
oD f
ODZs f
ouDZE f
Lu i by f

(=N

o.nDs

Recoil energy Perp & Par

0.0

0.025 |
0.02 f
0.015 f
o.01 E

0.005 [
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*\ Recoil szs’rema‘rics |

Recoil syst.
& Standard +-3 o

Parallel | Parallel | Perpen | Perpen
Scale Shift Scale Shift
Value 0.953 -0.332 | 0.965 0.006
AA/A[%)] 0.178 0.120 | 0.051 | 0.007
AA/ A %] 0.182 0.119 0.061 0.004

Contribution to acceptance systematics:
= v(0.1822+0.120%2+0.0612+0.0072) = 0.226 %

% Using 1 o shift: contribution to AA/A= 0.211%

NG

N\
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Added one point to a 20

years old history..more
To come

\ Conclusion 2004 I

Work in progress:

% 5.3.1: increase tracking

efficiency, increase in
candidates...

o X Br (nb)

—_
|

oxBr(W—lv)

oxBr(Z—1'1)

10 % CDF (630) E CDE I (e+)
] NNLO theory curves:
Martin, Roberts, Stirling, Thome % UATL (p) } CDF1(e)
$ UA2(e) { DOT(e)
LN B L B B R B T I e e L O
0.4 0.6 0.8 | 1.2 1.4 1.6 1.8

;}E CDF1I (e 1.1<Inl<2.8)

N

2 2.2
E_ (TeV)
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Track-PES

3D track found by tracking Correction for PES
algorithm is extrapolated to misalignment is applied,
PES location:

A r,) YoVl
5000 smf. 4o
oo EAST : -
40—
E m
3000 amf o
F m
2000 EW:— 1m0
: - EAST
1000/ 'IIII_—
50
o
% -4 3 2 4 0 1 2 3 4 o % 43 2 ] 1 H 3 4 |:r|$
A (Kpgs - Xrmy) (cm)
A ) Yo Yrad
[C]= C
smf- -
m =f
3000| mE mf
2 2mf =
2mE Tﬂf—
2000 1mE mE
1500 1mE WEST oo WEST
1000 mE sof
500 o [ L En | Lol
r + 3 =2 1 0 1 2z 3 % &8 = 4+ 3 2 1 0 1 2z 3 & &8
om om

\_ W“’C‘ﬁhdﬂqldafl'es e pl'.!@ !20 Qf Z Cp j
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Tracks

- J
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1T~
b5 Tracking efficiency |

A few interesting plots: Zee CP eta study

9:5 E: Track. Eff. :5 : -
0.4 []Zee MC 0.4 =
0.3 ;_ - Zee Data aF 52.:: aaaa
3
2 -ll o l:ll - | -: 2 Mper
Tper
SF: MC/data ratio of
SN " wtd
1= 2t ® 5 . T2 T
E—é—:_!_:_!_ég Céim 1%_' { EI ’}'{l %%‘ l+++
0'8; 0.8:— 1 %& %
«+ Active Si def. £ Si det. turned of f
ol . 1 .., I1 nnnnnnnnn _II uuuuuuu Th;Er '-2""-1""0""1""2"11["“/
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\ Track Matchi ng |

Track Algorithms Data
E I:l W-sey Track Algorithms Z-=ea (CP)
- 5 | —e— Zoee . [ ]zseuc
: HH - . —g— Zsalan
10" = 10’ =
- - -
-
0]
102 — B 10 =
- )_f_ : _+_
] |
- |- _T_
3 W ! 10 |
107 E
| | ; | ' | ; | ; | ; | | | ' | ; | ' | | | ! | ; | ; | ; | | | :L- | : —‘ ﬂ
5 1|:| 15 20 25 I ‘ L1 1 | | I | I | LIl ] |
Tracking Algotithm Code 5 10 15 2 5
Tracking Algorithm Code

Tracks found by the different tracking algorithms

N\
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We do not want to rely on MC for &;,cking

Z—ee (CP).

Data:

8‘rrackin9(zdam)30.3 2

N

N\

\ Tracking efficiencz |

Y Use Z—ee sample, measure how many plug e are
matched (AX,AY<3 cm) by a track and define

Q>8’rmckin9 (W) = 8Tr'acking(dea)x{g‘rr'acking(WMc)/ g’rmcking(ZMc)}

E {GeV)

Etracking Waes) = 0.322£0.009(stat) J

Giorgio
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.\ SF and Tracking |

| Eff |
0.7
Eff

=6F as a function of ¢ SF as a function of n

A E

| Wﬁ jﬁ% L Lt

= Aptil 2004

+
gy

- J
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\ Scale Factor: st’rema‘rics |

e define SF, as the average Scale Factor

Then we study what happens assuming that SF is a
function of nor E+
Y We compute the difference between the number of
events obtained using the average SF and the number
of events obtained using SF function of n or E; (Agr
and A)) . ~
« &, @ Jap
AE:J‘ CET CET— CET An: I—]dn _ ]]
' ¥ (E;) (§) S @) ()
=We take the biggest of the two (Agy and A,) divided
by the number of events obtained using a flat SF
as the (fractional) systematic uncertainty due to
the use of an average SF instead of a SF as a
function of n or E+
- /
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Track Matching- Wenu

| AXpesXrrid VS © | | A(YpesY1nd VS ¢ |

E LS

AX

] (%] - Jn
P ERAEN LLL

PlOLI East Misalignement of
~0./cm

Marginal impact since PES
doesn't seed any track.
Just matching with 3cm
window

=

= | A(XpegX1y) VS & |[Entries
08

| AlYpesYri) VS § | Entries 9362
08|

1.8

02}

| ] AlYees¥m) VS ¢ |

Residual misalignment

- J
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TRIGGER

- J
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\ L1 MET15 |

Trigger Eff for the three periods.

L1 MET15 vs Met |

1.2
T April 2984+t
C —+=
0.8 = |
0.6— #
0.4 L1 MET15
B - = Preshut
| - Post1
0.2— e +» Post2
: ——
| ==
n Fa— 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
0 10 20 30 40 50 60

ME, (GeV)
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\Recoil Ener'gz: U = —(E +L?T) |

Before tuning After tuning...

o April 2004

300

250

200

150

100

50

0 I T T T T A A A B
0 5 10 15 20 25 30 35 40

U is decomposed into its // and L (to | direction). Then it is shifted and
scaled.

Systematics is computed by changing shift and scale
o J
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N

ﬁfi Cross Section |

N\

MN.camdidate events 1(:461
MN.background QCD events 495 + 62 (stat) +247 (sys)
N.background £ events BY + 13 (stat)
MN.background W — v events 324 + 23 (stat)
Lomin. (ph™") G4 +4.3 (sys)
P 0.052 £ 0.002 (stat) | £0.002 (sys)
Apr‘ll ZOO I Value Syst_error

€rin 0.3112 + 0.0007 0.0058

'EP-r.la.:.Ff{-rl LIS

ePvz 0.92 + 0.005

€rp 0.961 + 0.004 0.022

Etrig 0.958 + 0.011

€E/p 0.64 + 0.015 0.001

€ 0170+ 0.005 | 0.005

Etracking 0322+ 0009 0.006

€ Lum 0.951 4 0.001 |  0.005

Overall e 0.052+0.002] 0002 |

c =2.874+0.034(stat)+0.167(syst)+0.172(lum) nb
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