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Introductory Remarks

L1 Motivation: Precision measurement of the W mass constrains on the

Higgs mass.
M =\ e oV
Bl V2GF sinBw /1 —Ar ) Radiative Corrections

constaints e s depends

- (My
M H constraints

L1 For equal constraint on the Higgs mass uncertainty, needs:

AMw = 0.006 AM
Current Tevatron average: The limiting

AM:=1.3 GeV factor on the Mu
equivalent to: AMw = 8 MeV orediction is

Currently we have :
AMw = 23 MeV AMw not AM;
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Published in Phys.Rev.Lett.103.141801 (2009)

Results from Runlla (1 fb-1)

( | Source |o(mw) MeV mr |o(mw) MeV p7|o(mw) MeV E.. |

Experimental
o Electron Energy Scale 34 34 34
Q Electron Energy Resolution Model 2 2 3
_E Electron Energy Nonlinearity 4 6 (]
S W and Z Electron energy 4 4 4
S .
o loss differences
2 Recoil Model 6 12 20
S Electron Efficiencies 5 6 5
-_g Backgrounds 2 5 4
g Experimental Total 35 il 41
Qo W production and
g decay model
7 PDF 9 11 14

QED 1 7 9

Boson pr 2 5 2

\ W model Total 12 14 L

Total 37 40 44
statistical 23 27 23
total 44 48 50

My, = 80.401 = 0.021(stat) = 0.038(syst) GeV
— 80.401 = 0.0 43 GeV.
Hengne LI @ LPSC 3 DO-France Meeting, Lyon

May 4, 2010



Current World Average

August 2009, Tevatron Electroweak Working Group

CDF Run 0/1 ——— 80.436 = 0.081
DO Run | ——e—— 80.478 = 0.083
CDF Run I —— 80.413 = 0.048 Single Most
Precise
Tevatron 2007 —@— 80.432 + 0.039
Measurement
C DO Run II —@—i 80.402 = 0.049
Tevatron 2009 —@— 80.420 = 0.031
In good agreement
with previous
World average o 80.399 + 0.023 measurements
l l l July 09
80 80.2 80.4 80.6
m,, (GeV)
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Potential for RunlIb

Pierre Pétroff

Estimated Runllb Precision

source of uncertainties 1fb-1 |6fb-1 |10 fb-1
e e B R Estimated DO Runllb result with 10 fb-':
statistics (MeV) | 23 | 10 | 8 +8(stat) +14(syst) MeV = £16 MeV
----------- Now, Combine with CDF, assuming:
Systematics - same stat. and exp-syst. error
E:ectron enerlgv scale 324 124 211 - stat. and exp.-syst. no correlation;
Electron resolution 3
Electronenergy offset | 4 | 3 | 2 e S0 b St et il
ectron energy 10ss 3 .
Recoil model 6 3 2 DO0: 80.401 (GeV)/ CDF: 80.413 (GeV)
Electron efficiencies 5 3 3
Backgrounds 21 2] 2 Final Tevatron Runllb Result:
Total Exp. systematics 35 16 13 MW — 80407 iG(Stat) +1 O(SySt) MeV
Theory total + 12 MeV
PDF 9 6 4
QED (ISR-FSR) 7 4 3
Boson Pt 2 2 2 gke W = + e , an . error e
If take M 80400 £15 MeV, and M 1 GeV
Total Theory 12 1 8 | 5 Higgs mass from EW fit :
{i?ttaﬂe?rs,f:ﬁ'lﬁ‘;?g%ev) S I 71 +24 -19 GeV, < 117 GeV @ 95% CL
------------------------------------------------------ With LEP2 exclusion My>114 GeV
Grand total (MeV) 44 21 16 |(20)
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Strategy of the Measurement

A Snapshot of a

E, - Underlying Events:
typical W event “Mini Bias (MB)

Strategy In a Nut Shell:

Measure: - spectator partons in the
Two 2-D vectors in the same ppbar collision
detector: - Zero Bias (ZB)

- Pt of the electron
- Ut Hadronic Recoil

- additional ppbar collisions
- pile-ups from previous

collisions
Construct:

“Ir~._ Neutrino

B
N

Three scalars observables
using the two 2D vectors
- Mt : W transverse mass
- |P1| : of electron U
- missingEr : |-Pt -Ur|

Lnderlying svent

Hadronic recoil

10000

> [ - ~Data > 20000 -1 ~Data > 20000 - ~Data
§ ORI o hie,, & OPVTR 0 Cdme & OPMRL o
S 7500 ot —das |2 15000 - aor—oo | 2 15000 e |All the three observables have
[ r [7] r @A L
c F = F = F H .
E 5000 - E 10000 E 10000 ingET JaCOblan Peak'
: : ; - Use template fit to get the W |
2500 - 5000 5000 -
h - g mass
= ‘ xR 0 T Xk L ‘ ,
28@&‘“ ‘-+++i\+‘7+>ﬂi"rﬁ i S e Z%LN‘Lm%uiu‘uw M‘ URy mf Wlﬂ‘ it 2 i T& ‘H. m*‘ i rx-TL'u‘*“\*?‘u‘M i 5 FaSt MC to generate templates
(2)2 uf\ﬁ‘w‘.\ﬁwn ‘M‘L +J ‘W i M%Ww gy RURARU T T‘f Mr * H ‘T\‘ il gﬂ‘ TT H ‘T‘?‘I T‘M"T'\T A \; T‘f
=2f T T =2 ‘ o A
5 60 70 8 90 100 25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
m; (GeV) A ps (GeV) E; (GeV)

May 4, 2010 Hengne LI @ LPSC 6 DO-France Meeting, Lyon



Challenges in Runllb

The Major change in Runllb than Runlla O Runii (54889 Events) 4, Sahal Yacoob
impacts the physics study (so far as | can 1400 Runlla (17860 Events) ]
see) is: - The Z Yield: Int mel
1000—- using 4.35fb™" from R IIb +++
Higher Luminosity of Runllb in both: @ goo~ USINg 10" from Runlla
5 oo
. . 3 g 600 — f 4
(1) Integrated luminosity: this is good! AN S e
- reduce the stat. error (no doubt) 3 0_ Vi %;*ﬁ Y, A
- Increase our Z->ee sample size: 200 e o ",

:M_MMMMMW_M
- decrease the syst. error due to energy "%

" ] 75 80 85 a0 a5 100 105 110
scale, efficiencies, etc.,

2EM invariant Mass (GeV)

25000__ ity WCandinstLumi_0| |(WCandInstLumi_0
R ! ‘““; Entries 807566 | | Entries 2255198
(2) Instantaneous luminosity: this is bad! -
- more additional collisions O we | emn) we e
- more pile-ups from previous collisions 15l overfow 2778 | | Overflow 163
Impacts: Contaminate the signal collision - N e T
- lower electron reconstruction efficiency esp. 0000 “._ ORunlla
at low Pt : “"""\E' Runllb
- degrade the resolution of the hadronic recoil s000F In antaneous“‘tqmi. per tick
oL SF |||M
0 5 6 10
Inst neous Lumlno per tlck 10 30 cm2
May 4, 2010 Hengne LI @ LPSC 7 68 T‘-orance eetlng, ﬁyon



Compare Observables in Run Il a and b

Sahal Yacoob

x2/ndf = 0.0/0

30000
— DATA #1

25000

Less events for small o000
electron Pt , due to
--- low electron

reconstruction efficiency **°

5000

Less sharp Jacobian

- | - Edge, due to

--- degraded resolution of
the hadronic recoill

1500

\I\I‘
h»
¥
!
i

U Runlla

g;) . 6I0 — 70 80 I
Transverse Mass (GeV)
Sa

50000

et x2/ndf = 1273.1/70 x2/ndf = 3363.6/70

— DATA #1
—— DATA #2

— DATA #1 50000

50000 —— DATA #2

10000 30000

300Q0| - 30000
2000 f ] 20000
100005— 10000;
%;IIIISO 35 40 I45I 50 55 GIO %:- PRI IS T T S N S SR N SN NN SN SN SO S (T T T i s | 1
5 30 35 40 a5 50 55 60
Sahal Yacoob 444
electron Pt (GeV) Missing Et (GeV)
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Recoil Modeling of the TB Asymmetry

L1 Top-Bottom asymmetry: To remove the electronic noise (o), the Zero-Suppression
cut is applied, which is 2.5 o .But o of the bottom part of calorimeter is higher than the top
part. Thus, the Zero-Suppression is smaller on top part of the Calorimeter and larger on
bottom part.

L1 Impacts the Hadronic Recoll. The hadronic jets deposition in a given Calorimeter
cell is mostly very soft. Many energy depositions are just cut away by Zero-Suppression.
And more are cut away on the bottom part of the Calorimeter than on the top part.

L1 More events on top than on bottom. [ Recoil Phi Comparison Full MC vs. Fast MC

170

1 Full MC and Fast MC do not mach! 165
[0 The Object of this study is to find a good =
correction (A) on the recoil, and 160
implement it in our Fast MC. 145

Recoil = Hard + MB +ZB+A oy
[1 Itis one of the not so many remaining issues we still don’t Phi
understand, it indeed affects many of our control plots.
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Recoil Modeling of the TB Asymmetry

L1 The work starts with only the MB and ZB

Figure on right, illustrates the MB and ZB energy
flows over the Phi angle, and the Zero-Suppression
There are where individual MB or ZB
cannot pass the 0-Suppression, while the sum of
them can pass!

Now:
- In Full MC, , defined as .
- In Fast MC, , defined as

Thus a correction is needed to recover the missing part:
i.e. (MB+ZB) + correction = MB&ZB
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Recoil Modeling of the TB Asymmetry

[1 MC/Data Samples used in this study:

only : Pythia generated MB with Full Simulation
-> Reconstruction (0-sup)
only : Real Data w/o Zero-Suppression
-> convert to Faked-Simulation
-> Reconstruction(0-sup)
: overlay ZB Faked-Simulation with MB Full Simulation
-> Reconstruction(0-sup)
: Sum of MB only and ZB only, which have already been 0-suppressed.

- |If compare MB+ZB and MB&ZB, | expect
MB&ZB is more evenly distributed than MB+ZB

- Because MB&ZB should be less affected by
the O-suppression

Phi
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Recoil Modeling of the TB Asymmetry

MB&ZB has much larger wave amplitude than MB+ZB !

Opposite to our prediction!

4%
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Recoil Modeling of the TB Asymmetry

Take a cell level study: got the Zero-Suppression cuts

~0.16——— =1 o ~dtAsS A4 Q Qi t A A .
m F O0-16¢ 50-16¢

Eo.15 I Eo.150 Eo.15-
B oab i In I| E F E T
0.141 i AN 0145 0.141
0.13F 1l ||'I' I il 0.13} 0.13}
0.12] II ! II|||'_-|||I I 0.12f 0.12]]
L L A H
011} I 0.1} .11}
0.1 I'I | nu&Zzg Ovl 0.1 — Nu&zB Ovl 0.1t T nuszBov
0.09 — ZBLib 0.09} — ZBLib 0.0} — ZB Lib
1o b e e b e b e b b I R B R AR B A S T T I B B T
0.08——§g~ 2030 40 50 60 " 0.08) 45~ ""20" 30" 40 50 60 o 0.08——qg— 2030 40 50 60 o
iphi iphi iphi

The Zero-Suppression cuts are not the same! It is apparently a bug!

Then Jan dig into the codes, identified and corrected this bug.

The bug is due to the different o values used in ZB overlay (wrong)
and in building the ZB library (correct).

This bug affects ALL Our Full MC Samples! We have to re-do all our
production.
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New Full MC Production

Thanks to Patrice LEBRUN, Tibor KURCA and the CC-Lyon for the tremendous
work to get our large samples done in record time.

P20.09.08 DOsim+DO0Oreco on P20.09.03 Wenu DOgstar files with unsupp. ZB
overlay (wmass_runllb_forMC_Unsupp_ZBOverlay_all )

Procssed at CCIN2P3
~ 53 M of events produced
T t=9.6 M will be produced riday

That means about 63 M of Wenu with p20.09.98 will be available
dlgive the exact number of events w all production will be done
Due to one tape issue some DOgstar files are missing ( 357 Kevents). Maybe not definitely lost.
Details:
p20.09.03 > p20.09.08

108177 - 108181 -> 116732 - 116736
108562 - 108580 -> 116792 - 116800 , 116810, 116812, 116815, 116818, 116820, 116823, 116826, 116828, 116830, 116832
108581 - 108611 -> 117012 - 117042
108161 - 108176 -> 117043 - 117058
108182 - 108191 -» 117572 - 117581
107962 - 107971 -> 117582 - 117591 [E8IEE Nearly all for WZ group
80881 - 89887 -> 117592 - 117598
89627 - 89631 -> 117599 - 117603
89612 - 89616 -> 117604 - 117608
80472 - 89476 -> 117609 - 117613
89212 - 89216 -> 117614 - 117618
88612 - 88616 -> 117619 - 117623

"Total Daily Production"

events/day

Week 14

105012 - 105029 -> 117624 - 117641 OBN. McaB DOCIT M@CMs-FNAL @ DousTC M Gridka O IU
- - - @ LCG-CZ [ LCG-DE M LCG-FR M LCG-NL B LCG-UK OLTU HELU
105030 105130 -> M M @mMIT OMsu Oou M Purdue [JSPRACE M TTU [@ Tata M UCSD
105131 - 105201 -> 118012 - 118082 OUFL @ UMich OuMiss B UNL @ UTA W Westgrid [ Wisconsin
M wuppertal M ccin2p3 [ fzu 0O nikhef
Maximum: 14581774 Minimum: 4941975 Average: 9026624
Current: 10651933
Patrice lebrun 2

........
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After bug-fix

After the bug-fix, with the new Full MC, many parameters in our Fast
MC are affected. Fitting to update these new parameters is going on.

On the TB asymmetry correction: MB&ZB is more even distributed than MB+ZB

0.024?— — MB+ZB
The work is still going on... =
going 0.023 — MB&ZB N
E — MB ,.. 00::::*.,
_ : 0.022F IEEE RN
One of the interesting - 7B o ‘:*:m* ey
signature is the MB&ZB is 0.021 BT
more similar to ZB only, 0.025 L g
which is not yet fully 0.019 . "
understood. 0.018= | St
0.7 |
C [ 0 | P R | | |
0 1 2 3 4 5 6
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Summary and Outlook

- Runlla result is published, the most precise single experimental result

- Expect a precision of 21MeV of Mw with Runllb 6fb-*

- Major difference of Runllb compared to Runlla is Higher luminosity:
- Higher integrated luminosity increases the precision

- Higher instantaneous luminosity introduces more ZB, degrades the recaoil
resolution, and reduces electron reconstruction efficiency

- TB asymmetry correction for the Hadronic Recoil Model is an urgent topic to be finalized.

- During the work of TB asymmetry correction, a bug in ZB overlay is identified, which
affects all our Full MC

- New Full MC is done: Thanks to Patrice LEBRUN, Tibor KURCA and CC-Lyon for the
tremendous work

- Updating the parameters in Fast MC is going on based on the bug-fix new production.
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