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Tevatron in Run I

36 bunches (396 ns crossing time)
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~Silicon detector (SVX):
top event b-tag: ~ 55%
»COT: drift chamber
Coverage: Inlki
opi / Pt ~0.15% P
»Calorimeters:
Central, wall, plug
Coverage: Inl<3.6
EM: og/ E ~ 14% NE
HAD: oz / E ~ 80% ANE
»Muon: scintillator+chamber
muon ID up-to Inl=1.5

COT:tracking| |Had cal




® New scintillator-
based central
preradiator

Installation configuration




DO in Run I

D¢ Detector

D) tracking detector

chamber:i | - + Four layer barrels (doublefsingle sided)

# Interspersed double sided disks
# 840,00 channels

¢ Fiber Tracker
# Eight layers sci-fi ribbon doublets (z-u-v, or
# 74,000 330um fibers w/ VLPC readout

s Central

Preshower

!
rr!,’
— #5cintillator
e strips, WLS fiber
_.' S read out
'_ #,000 channels : —

Shielding

11
iy

#5Solenoid

2T E I
superconducting A it

sForward =
Preshower —— = i1

New Solenoid, Tracking System +5Scintillator

5i, SciFi,Preshowers strips, stereo,
WILS readout

+ New Electronics, Trig, DAQ | #16,000 channels -




Tevatron Performance

‘ Theme Of thIS year,s Month 14 7 10 104 710104 7 10
<1000 f ' ' ' - - -
Les Houches &
workshop A -
£ 600
+ “From 800 pb' atthe 3 é/‘
Tevatron to 30 fb-! at s 7% |
” //Z‘_‘
the LHC 200 /;/ Dgli‘rered_
&% [‘otTpe

. 0__Q=F.5=. | . . . .
® ...iS accurate, at least 1000 15067 2000 2500 3000 3500 4000
for the first part

Shutdown: most blessed analyses based
on ~400 pb-! before shutdown



Tevatron Performance

® Tevatl’on, CDF and DO DN Monabty Daka Taking EfiCency [ 53 s it i s 0 |
all peforming well -
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Logbook entry from last Friday:

Store 4118 started at 0951 hours, initial
luminosity = 130e30 (stack=143e10,
stash=124e10) -- a record

Data-taking Efficiency (%)

20 : L H
N $Store efficfency
Stpre efficiency, 20X average

18.5 pb_l tO CDF last Week '10I00 lSI()O. 20IO() 25I00 30(§)t0r.zslg;)mntll)0:):.)




Increase in number of antiprotons
- key for higher luminosity

Expected peak luminosity
- 3-1032 cm2sec! by 2007

Integrated Weekly Luminosity (pb-1)

B0
stacktail bandwidth upgrade .

50 \ Design
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Reminder: ultimate goals

Integrated Luaminosity (Y

ultimately 4-9 fb-!

Integrated Luminosity

| Design Projection
g - No schedule contingency, maintains
eng. design margin per subproject

Design Projection

Base Projection
- Assumes schedule slip for all
subpriojects and that all subprojects
under perform

Base Projection
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W/Z Physics

* Test of standard Model

« Require high level of understanding
of the detectors

e, wand 1 identifications

Backgrounds antiproton
- | DO Run 2 Preliminary [—
?ﬁm CDF Hun n . Ef’;,r—a ce Data - W . 1 irtt:r'nu
$s0o (720pp" BZy—ee MG} g WY 6 pbT |
2 <28 g Crnl<2 — acobig
gm E f — Bkg + Signal
w ] O 10°L = Data
300 - - E
200 10
100 - i i
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0 i E ol i L
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» Efticiencies computed on data
» QCD background evaluated on data




Tevatron W — | v cross section measurements Tevatron Z —» |" I cross section measurements
CDF'04 () —— 2768+ 16 + 64 + 166 pb CDF'04 () - 2558+ 30+55+ 154 pb
CDF'04 {e) —— 2780 + 14 + B0 + 167 ph CDF'04 {u) . 248.0+59+7.6+14.9pb
CDF'04 (e+u) . 2775+ 10+ 53 + 167 pb COF'04 (e+y) . 253.9+33+46+152pb
CDF'04 (e, plug) —— 2784+ 34 + 167+ 172 pb - CDF'04 (1) ——&—— 2421 480+ 261 15pb
(i nary) [prahmnary)
CDF'D3(1) — 2620+ 70 + 210 + 160 pb
(preliminany
- DO'04 (@) —=— 264.9+30+00+17.2ph
[praliminangd
DO'04 () —e— 291.3+30+69+188pb
D0'04 (o) —— 2865+ &+ 75+ 186 pb (prefiminary}
[praliminary
- D004 (1) —e— 256416217+ 16 pb
P03 (1) ——e——  3226+128+100+322 pb (et
1000 3500 6000 0 500
o= B, pb o x B, pb

*good agreement with NNLO predictions
error dominated by luminosity error (6%)
2% systematics (pdf's (acceptance), efficiency) without L error



W cross section as luminosity monitw

W-— | v as luminosity monitor

* Current method based on o, (ppbar)-=
61.7:2.4 mb @ 1.96 TeV (4%

- Can we do better using the cross section
for W—lv measurement?

» Recent paper by Frixione and Mangano
(hep-ph/0405130) investigate
contributions of uncertainties in
acceptance calculation to the W —lv x-sec
measurement (currently ~2%)

+ Tevatron and LHC would benefit from
experimental and theoretical work

...TeV4LHC project : By



Validity of NLO DGLAP at Tevatron and L

® |[s there a tension between HERA  *f o !
and Tevatron data requiring ) Z_QATRESJ 5 E(_Jrgilmggglfl\é;& e(:) W@ LHC ]
NNLO DGLAP to resolve? C NLO ]
TS MRST Study: hep- :g 20 ;:ﬁ:}’)’(’:::!:::-i&::::::::ﬁ(ﬁ:ﬁ:::::;
ph/0308087 T 120
2 - ® 4
» W cross section at LHC drops = "¢ ]
20% when data below x=.005 ¢ ¢ . :
are removed from fit °r e 7
\ \ . . x,=0 0.0002 0001 00025 0.005 0.01
+ implications for use of W o as b
luminosity benchmark
® Recent CTEQ study indicates as AR R AR AR AR B A

more severe cuts are made in X
and Q2 in global analysis, -
uncertainty on W cross section at Loef-
the LHC increases but central I

o
LO5—
o

Baet fit

13—

value remains relatively constant kS
+ hep-ph/0502080 T S
+ accepted by JHEP [ strong™.
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CDF: R(W/Z)and T’

X BR (W1 ‘P’) € Standard Model
= — —&— World Average (RPP 2002)
U‘z X BR (Z — I I } {irciudes Rum | h?.'ruﬁ.'.'.jl
B 0w FZ r(W_'}IV) {from R)
' } CDF li(e) prediminary
l —e—  CDF li(w)
¥
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o . UAZ(e
Fw{mdlrect) =2.079 £0.041 GeV | up ® UA1 EEI‘U}

I'y,(WA)=2.118 £0.042 GeV

(T FETE FER FETE SRR ANl FETE R RN A AR AR

1.819 2 2122232425262728
(GeV)
(W)



DO: W—ev (177 pb'!)
Fit the transverse mass distribution in
the region 100 < M (W) < 200 GeV
« 625 candidates in this range

— 00 Runll () Prel. 2011+0142
———a—— [ Run| 2231+ 01473
— e CDF Runl (+,) 2.050 + 0.128
. Had. Col. Awg 2115 = 0105
— Pral, LEP Avg (2004)  2.150 + 0,091
. Prel. World Avg (2004) 2.124 1 0.041
I i i i I i i | ] I i i I i i I | i I T I
1.8 2 2.2 24 2.6 2.8 3 3.2

[' (W) Direct Measurements (GeV)

DO: Direct measurement of T’
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Main systematic uncertainties
Hadronic response and
resolution ~ 64 MeV
Underlying event ~ 47 MeV
EM resolution ~30 MeV




W charge asymmetry

Al do(W')ldy, —do(W )dy,
Vo ) =
o do(W')ldy, + do(W™)/dy, Rapidity charge asymmetry is
) | sensitive to d(x)/u(x) ratio at high-x
u{xl)d[x ) — d(xl)u(x ) — primary interest of PDF fitters.
Aly,) ~ — = -
) e T A

\ » cannot reconstruct y_directly do(l")ldn,—da(l”)ldn,
- 4(n)=

9 measure charged lepton only B dﬂ-(f)fdn +dol(l )ldn
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=i and proton direcion  proton direction - v




CTEQ6.1M with RESBOS at NLO

CDF W asymmetry

CTEQ6.1M with RESBOS at NLO

2 03 — 1
» 03¢ — . = CDF-Il Preliminary, 170 pb
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small cross sections
(1072 to 107 of single boson)
analyses limited by statistics

Adu-channel Bit-channel

AN

q

YA YN 1

q°

W AN AR T 9’

AVAVa

) s=-chamnel

g "W G |
Results provided (with 200-300 pb™):
Wy (hep-ex/0503048, PRD),

Z vy, ZZvy, Zyy (hep-ex/0502036, PRL),
WW (PRL 94, 151801 (2005) ) and
WZ (hep-ex/0504019, PRL)

= agreement with SM

and limits on anomalous couplings
Daniel Bloch / IRe5-Strasbourg

DO: diboson final states
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CDF Diphotons in Run |l

« small g1, large A¢: effects

of gluon resummation
evident

 large g1, small A¢: NLO e
fragmentation important
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calorimeter jet

CDF Jet Energy Scale: New

Fractional Systematic Uncertainty vs P;

3" 0.15 | [ | R | [ | | ]
E — Systematic uncertainties in 0.2<n<0.6. Cone 0.4 —
4] — _
t | ——— FUN (| |
8 01 A ]
g — 11 2004 |
L N, T T e e :
g 0.05 I —]
o T T e e cemmmmeammeamaeol
0 L
> ~factor of 2
£ - decrease!
g -0.05— 7
™ : .......................................... ma-riy-béi'éb»ﬁ-

0.1 years E

- Central n region
-0.15 Aol b v 1y

20 40 60 80 100 120 140 160 180 200
Corrected jet P; (GeV)

have to correct calorimeter energy
depositions for detetector, algorithm and
physics effects to obtain “true” jet
energy



® Nowhere is the
Increase in center-of-
mass energy more

appreciated
;”“ NLO QCD (JETRAD)
21 Cone R=0.7, |n| < 0.5

10 3
107 =

a Yo = 1.958 Tev
10 =
107 — xE@EDDEa
1050 N =18 Tav o
'":".:_ I\
10 = =2 @EADDEs
"|l'.'|u-: i 1 i 1 1 1

100 200 HI}D -1 00 GO0

ps [GeV]

J2 Ey = 633 GeV (corr)
546 GeV (raw)

J2 M = -0.30 (detector)
=-0.19 (corredt z)

Inclusive Jet Production w

J1Ey = 666 GeV (corr)
583 GeV (raw)

J1 1 = 0.31 (detector)
=0.43 (correct z)

CDF Run 2 Preliminary



Jet algorithms

Missed Towers (not in any stable cone) — How can that happen?

® Run Il analyses in CDF use Does DO see this?
both cone and k; jet algorithm
+ CDF has used both JetClu

(Run [) and midpoint (Run II)
cone algorithms

midpoint
improves
perturbative
behavior

FIG. 1: Two partons in two cones or in one cone with a (soft) seed present

® subtle issues regarding use of
cone algorithms at hadron
colliders
+ see hep-ph/0111434, S. Ellis,

J. Huston, M. Tonnesmann,
On Building Better Cone Jet

Soalad "Potential™ Win)

Algorithms ._ \

+ under study in both Tevatron T any cone centered
and LHC experiments as part e here is attracted :
of TeV4LHC workshop (and ; ——towards nearby larde

cluster of ener
Les Houches) | ! &y



<DF Run l Pralii *Using Run I cone algorithm & unfolding
mgr;:d: 1:;2:? / £/ range increased by ~150 GeV
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T 10’ ' (over almost nine orders of magnitude)

< 10’

L Shape of Data/NLO to be understood
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B 05

No hadronization corrections applied  ®esc . o . .
to NLO prediction > relevant @ low £/ Inclusve Jet £ (GeV)




d“c/dp,dy (pb/GeV)
”
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Daniel Bloch / IReS-Strasbourg
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107

L — NLoQco
107 CTEQS.1M
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10 £ B = B = Py /
In-d;l [ | 1 1 i i

50 100 00 40
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e good agreement with NLO QCD
over 8 orders of magnitude

e exp. systematics dominated by
jet energy calibration

TEVALHC, CERN, April 18, 2005



DO study: Zbenek Hubacek

@ lo address CDF observation of unclustered Er

CDF MC event run through D0 detector simulation

iPhi

We see it too!

@ Runll cone K = 0.7

o Jet towers

@ Unclustered towers
pl < 2GeV

@ Unclustered towers
pl > 2GeV



DO study

® After fl rSt |te ratlon Of Jet_ | - Pt spectra for the First Pass and Second Pass jets |
finding algorithm, remove  gs& — Cone 0.7, 0<ly|<0.4
found-jet towers and re- Tk T—
run jet clustering op — |
a|g0rlth m :2; aall — First Pass
10° _'_—'— — Second Pass
| Example of second pass jet | 1:: T
0 20 = I40 — 60 — 80 = '100' I I'|20I I '14':?-;- (IGEI\':)GO

Contribution to the cross-section is negligible

...but if unclustered energy is added to
first pass jets (as is done for the modified
CDF midpoint algorithm), contribution is
not negligible

*NLO theory 1s agnostic on this point
*MC@NLO (with inclusive jet
production) 1s not

The unclustered energy made a second pass jet!
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K. algorithm
seems to
work well

at a hadron
collider
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Raw Jet P [GeV/c]
—+ JetClu R=0.7

— MidPoint R=0.7
idPoin 493

Only towers with E; > 0.5 GeV are shown

...project

in TeV4LHC
to examine
what different
experimental
algorithms
(CDF, DO, ATLAS
CMS)

do with
interesting
events



QCD # SM

jat—pratustion {01 < |9 £ ©.7)
& = (NLO—L0)/10

T I T T T T I T T T | T T T T I T T T T I T T T I_
solld ¥ g = 1600 G (LD}, CTERIL

® [n a recent paper (hep-
ph/0503152), Stefano Moretti N

and Douglas Ross have E e [ dusned o = 2000 Gov 0, Teels ]
shown large 1-loop weak N 14
. - - - M, ]
corrections to the inclusive jet T r .12
. wu e e ey by by LS
cross section at the Tevatron [
)
® Up to 20% effect at the s
Tevatron
+ impact on pdf's and high x
gluon? g g -
o 100 om ] 2 i[1] A =lr, 1] 8an
® Effect goes as T, (2e¥)
o IDQE{E 2IM 2) FIC. 1. The effects of the Q{aiow) corrections relative to
W T Z the LO results for the case of Hun 1{Bun 2) in the presence

+ May be Substantia"y |arger of PDFs preceding(following) the gluon re-parameterisation
at medium/large Bjorken =, CTEQ3L{CTEQGL1) [26]([21]).

for hlgh ET JETE at the LHC They are plotted as function of E1 for a choice of p. The cut

® Other (unsuspected) areas 0.1 < |n| c: 0.7 has been enforced, alongside the standard jet
where weak corrections are cone requirement AR > 0.7.
important? real W’s and Z’s as part of high p-
jets?

This 1s a subject I would like to understand more of during
Les Houches.



® Have to subtract underlying
event from hard scatter in
order to compare jet cross
sections to parton-level
calculations

*Soft” Collision (no hard scattering)

Proton
how /
similar
are Proton AntiProton
these Underlying Exgnt o= i i e

two? \" -

“Underlying Event”

tial-State
Radiation

...a Tev4LHC project

Importance of underlying event

. . Jet =1 Direction
2pt In max region

increases as jet E;
increases

2p+ in min region stays
flat, at level similar to
min bias

‘"Transverse" Charged PTmax

w
o

CDF Run 2 Preliminary
- data uncorrected B [ e ]:
T Fitl ;IiEIIIIIIIffIII{{

____________ﬂ.ﬂ

T3t
=X YoonusuEansa09080anNpnnnsinaEE 2,280 EEH}{
.- i 5

e —— e i Pl i |
i Min-Bias | | Backto-Back | |

Charged Particles (|n|<1.0, PT>0.5 GeV/c)
1 Il

M
o

N
o

-
w

-
o

"Transverse" PTmax (GeVic)
o
o

b
=}

0 50 100 150 200 250
ET(jet#1) (GeV)

need inclusive jet production in
MCatNLO->a TeV4LHC/Les
Houches project



Jet shape dictated by multi-gluen
emission form primary parton

Test of parton shower models and
their implementations

Sensitive To quark/gluon final state
mixture and run of strong coupling

Sensitive to underlying event
structure in the final state

o 1-¥(r)

W)=

Jers

20
JETS e};g;‘(o}p)




CDF Il Preliminary Je-l. Shapes

E i@ DATA
S
— 1 — PYTHIA Tune A 1—“P(f")
a- -~ FYTHIA e
0.8 . PYTHIA (mo MPI) .:::_;"_:.',.,.
- HERWIC s
a6
CDF Il Preliminary
37 < P < 45 GeVic
4 _ Midpoint Algorithm (R=0.7)
01 <I1vy™ < 0.7
o @ DATA
' — PYTHIA Tune A
- PYTHIA
% 0z 04  os o8 ' - PYTHIA (no MPI)
r}.r"ﬁ* 0.2 <--o- HERWIG
» PYTHIA Tune A describes the data 0.1 <IY™<0.7
(enhanced ISR + MPI tuning) 0.15
» PYTHIA default too narrow
. Q.
* MPI are important at low Pt '
» HERWIG too narrow at low Pt 0.08

We know how to model the UE at s 100 150 200 20 300 380
2 TeV (at least for QCD jet processes) P (Gev/c)



CDF: B-hadron production

Total inclusive single b-hadron (H,,) cross section
a(pp — HX . |y| < 0.6) = 17.6 & 0.4(stat) 55(syst) pb
considering Br(H,>3/wX) = 1.1620.10% and Br(J/y>uu) = 5.88+0.10%

LI L L B L B BN L R B comparison with Runl data
X Data with total uncertainties |'}J(Hb}| e j_|r G':RL”]II] fﬂLllt[pliE‘d
—— FOMLL theoretical pradiction h*}.f Bt ﬂ'agrﬂentatign:[ﬁ_d

-------

G ; N, Theaoretical uncertainty (E.-m r'escaled}

— 10 ' T T T T — T T ¥ 1 T T 1 L
% 10° = '.“.:I=.' Il I -.:u..-r- H, — .--.Ix Ve = --::.1. GaV -
g =5 C M CDF Runl B, s = 1800 GaV 3
= h T riﬂ'*"m@ 1
— 2 = 10° & =
T " E
o @t o Runl 1
5 e " ST T
'"F VVery good agreement & F /‘;P“‘-‘* i
with theory prediction 5wl RuniII '%E.{.F{H il
y|<0.6 5 fag
1 L8 8 i I L i1 i I Il T ] I i L I L i 8 i B A A i A h
0 5 10 15 20 25 i - i . 0 e

p.(H,) GeVic o,(H,) Gevie



CDF: b-jet production

use displaced tracks inside jet to tag heavy flavor; use secondary vertex mass
to extract b fraction.

5 1 b-jet cross section as
- —a— [aia = =
E;- 1 —&— Pyihia Tune A (CTEQEL) function of JEt Pr
Eqn” |:| Sysatamatics (Ra nge 38_400 GEV/IC)
O
= 40" CDF Preliminary : _
< . JE = 1.98 TeV, L~300 pb’ Systematic Emor low Pr | high Py
10
Luminosify 6% 6%
10" Ty Absolute Energy Scdle | 16-20% | 40%
10* s :i: Jet energy resclution 6% 6%
10° MicPoirt jets Sj;;u_r_ Fronge™0. 75 I B-tagging efficiency 10% 15%
. | | 'I C | | | | B-toigged jefs fraction | 10-15% | 40%
1“ 11 1 1 sn 11 1 I'ml 1 1 I15DI 1 1 Iznul 11 IEEDI 11 I3ml 1 1 Isﬁnl L1 | Unmdlng E_% Elﬁ'_‘

P Jet [GeWic]

= Data/Pyithia Tune A (CTEQSL)

= |:| Systematics - -
Erro:har: stat. error from data No comparison Wlth NLO VEt

| Data/Pythia Tune A ~ 1.4
| #iwfﬁ++%+++_++ in agreement

DatalPythia Tune AICTEQSL)
1" &

K

=

with expectations

I3-5I:II '
Py et [GeWic)



® Use secondary
vertex mass to tag
heavy flavor

£OF R 1| Praliminary { 319 ph' |

0.14— Ternplailes of SECVTX Mass Used to Fit W+1,2 jet Data _‘
0.2 —
w 0'1:_ i —
E - —— Charm
. iﬂw Light
£ C
£ 0.06/— L —— Neg. Tags
L I
b ST Bottom
0.02— al \r —
u: i 1 Lﬁ‘_‘"i:._i _A.u..,._.__..]._ gl |:
0 1 p] 3 4 5

SECVTX Mass (GeVic?)

Events /0.1 GeV/:?

70

60

S0

40 |

30

20

10

CDF: W+bb/W+jjj

Obse

rved rate W+bb)fw

j.Jj =
0.0072+0.0024(stat.)+0.0022(

syst.)

COF Run Il Prefminary {319 pb )

|
U“

Fit of SECVTX Mass (W +1,2 jets)

Bottom : 25.51x 333 %
Charm : 5383z (5%
Light : 208= ;%
w¥= 31.07/34 Prob= IJ 511
KS= 0.9999

— Charm
Light
Boftom

Combined Fit
—— Diata

. ﬁ+**+

e fiJcHﬁ Jr++Jr
1 2 3

L]

SECVTX Mass [Ge\.ﬁci}



MCFM prediction for Wbb/Wjj

W At NLO, ratio is stable across a wide range of scales.

18 T T | T T T T | T T T T T T T T T
i [W+bD)/(W+2 jekn), R=0u5. CTEQELLM],
I', LO [doktied), NLO mmlushs {sobd)
\
18| |
\ pt = A0
- B > 18 |
® b pt = 75
- 14 -
2 T\ T
3 e —— _
g 1gf=" — o J—
E T ~ |
e
11— __.__________—-——-——'—_—
|~ T
[ I | | ]
50 100 16D 200

M For a pr cut of 15 GeV and i ~ My, we have:

— 1.23%

| o (W bb)
o

o(Whb)
W + 2 jets) ol

f— ].16%;: . - ]
]L{} W +2jets) | 1o

J. Campbell and J. Huston, hep-ph/0405276 [PRD70 094021 (2004 )]



Understanding ‘Not-Top’ w

Steve Mrenna:

Understanding W+ Jets is Critically Important

e Signature Whb + X is common to unconfirmed Standard
Model processes and many new physics processes

X = many boxes

@ we “know" that Standard Model top is there, thus we
can study Not-Top
Top = Data — Not-Top

@ Claim: understanding Not-Top is more important than
understanding Top itself

e Not-Top challenges our tools
e Better tools = more challenging questions

@ As JES uncertainty is reduced, understanding of Not-Top
sets dm;

A lot of work underway at CDF and in TeV4LHC on ‘Not-Top’.-



DO: W/Zbb

PRL 94, 091802 (2005)

£ be W + 2 bagged jets o L  * D@, 174 pb’, WH> evbb
B g [T T 8 0} . CDFRunl, 100 pb", e+u
i i L
W(—}EV)'th | ?E; @ . . o 95% CL llppsr limit
if 2 b-tag jets: 1 Taar 11559% : :
6 candidates c 1 H
bkgd 4.4£1.2 -2
- [+ T
1ua =1n E.||....I.l.H|;I....I.|..I..l.l....ll.
3 105 110 115 120 125 130 135
50 100 15; | ;t:u“:z 12\-'} o Higgs Mass (GeV)
E D@ Run Il Preliminary E-"'F' D& Run Il Preliminary
 NEW w oo - %1 Pl ZH —\7bb, L _=261pb”
F [ warmwes :
Z(—>w)+bb } —— T o " et T Messured
if 2 b-tag jets: x | Expected
. I 3
9 candidates T
bkgd 6.4%2.1 g et
b - 1 1 1 1 L " " " 1 L 1 1 " L
B o 10° 110 120 130 140
Higgs Mass (GeV)
r y
Daniel Bloch / TReS-Strashourg TEVALHC, CERN, April 28,2005 10 |
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Not-Top:

Higgs searches

W’bb Search Dijet Mass Distribution (= 1 b-tag)

‘L
Current Status = 12:' CDF Aun Il Preliminary 162 pb
3 ! w+2jets ( =1 b-tag)
(=] 1ﬂ: P
: 3 [0 wesam tavors
-E B._ . W iheavy llavors
5 i O] 7o
E B wzwwzzam £
6 D non-w
L . WiH 10 {my, = 118 GaVic)
al Mean = 104,1+ 0,2 GeVic’
| Width =17.3% 0.2 GeV/
of
Tevatron Run 11 Preliminary - }
T "r'i'][:[—?ﬁ\?g_b . Wi ﬂ 50 4100 150 200 250 300 350 m 450 500
ini~1 P L =i84ph’ Mass (GeV/c)
________________\
H—}WW slvlv
WH—lvbb 4! 1
I —Iﬁlpb L |4?—]??pb
—_—— =L
—— D0 Limit
— CDF Limit
— SM Prediction
| |
10 120 130 140 150 160 170 180

m,, (GeV)




CDF: Z->bb

Fit and Data/MC Jet Energy Scale Factor

0 We create Z — bb signal templates with varying data/MC JES factors

0 We can then fit the tagged data to the sum of background and signal
templates, for varying JES.

0O The fit converges nicely and gives the JES and the number of reconstructed Z’s

CDF Run 2 preliminary - L=333 pb’

Ty | me;?;uiunm‘u{lm dateMC JES [
Background 105 Fitte Ecale - 1.001854:+ 0.018008
Z signal: 3394 + 515 events 100 (Cupic it 1 chiEquared
Fit result L.

a5
g0

W

Totaly®

8000 85

80
75

Events per 5 GeV
53]
=
=
=]

AQ00 Data™MC JES scals factor
2000 \
Among 85,720 events selected
N T T P (L=333pb-}) CDF finds
0} 50 100 150 200 250

Dijet invariant mass (GeV) 340[} + 500 t:“'«'. Z — bb dEfﬂ}'&

Julien Domini at TeV4LHC meeting



Higgs searches

Combined Results

Combined D@/CDF result

Assumes luminosity

Tevatron Higgs Sensitivity Group June 2003 Update |

|
from two experiments | '-'E SUSY/Higgs Workshop

10% dijet mass resolution [ gy (%)
Run IIB silicon J
Width of HSG bands 510 it
determined by method ‘5 e
uncertainty £ p— 7~

No systematics included 3 50 Discovery
Width of SHWG bands  [E-SIRN ™ cmu m ER S rpr=toar A
given by analysis SUTUN TN PUUI PO PUUS FUTTY FUUT PO
uncertainty 100 105 110 115 120 125 130 135 14

SHWG included H—WW e e O
contributes at high m -



DO: Z + n jets

A1 . D@ Run Il Preliminary
= Zly (— e7e) + = n jets, ad.Sph
* Test of pQCD at high Q* (= M) Bl - Pl Mgl s g o
* Fundamental channel for SM N B
= F ———
and new physics processes o g
i = -
Z[ 1 10 é— & Data (errars: stat + ays) T
TN, = MCFM [CTEQSM) :
 MCFM w"'E.- -~ ME-PS [CTEQSL)
NLO upto Z + 2 partons e I LI
Multiplicity (=n jets)
« ME-PS N
: : 3 E D@ Run Il Prelimina
Leading Order Matrix Element o F o Ziv (= 6e) + 2 n jots, m?,',
(Madgraph) + Parton Shower (Pythia) Ewe leta: by > 20 GeV, ] <2.5
> = y -.-u_ + Data [errors: stat)
w E -;-,- T —— = ALPGEN+PYTHIA MG
or—t -_5, *"—1- . (cTEQSL)
[tjetinZ+=1j ==7"F %
' ' Eodfer, T
djetin Z+=27=-""", = 'H, R —
C o =Y g o
JdjetmZ+=3) ---"L ' !
Iﬂ-l""l' | L I R | L
a 50 100 150 200 JEI {GE'&}

Avto Kharchilava: talk at TeV4LHC



DO: Z +b

o(Z+b)/c(Z+])) ratio

« Measure cross section ratio Z+b/Z+]

» Decay length significance of sec.

vertices in transverse plane for b- 0.021 + 0.004 (stat) * 0.002 (syst)
tagged jets - 0.003
« Prediction: 0.018+0.004
?— : Dg J.Campbell, R.K.Ellis, F.Maltoni, $.Willenbrock,
- I Phys. Rev. D69 (2004) 074021
g 20~ | « Data
= I — Expectation - Systematics studies
e | I B Charm -
W 15- I [0 Bkgd+Mistag Source Uncertainty
: : (dominant) (%)
101 Jet energy scale +5.8 -6.9
5: Bkgd. estimation +5.7 -5.2
: : Jet tagging +4.6 -5.1
-s-u [l] - = Z+(QQ) vs Z+QQ +1.7 -54
L/ Cyy o(Z+c)lo(Z+b) +2.8 -2.8
, Total +10.4 -11.8
Heavy flavor component in b-tagged
candidate events is clearly seen | PRL 94, 161801 (2005) 19

Avto Kharchilava: talk at TeV4LHC



Top Physics

® At Tevatron, top quarks are
produced mostly by qq

+ nb: if use Monte Carlos with LO
pdf's, only 5% of production
comes from gg

N\ 7 %
q 4 1
>mm<— gizémmmn<t
q t -
S a5 o 9 sy

o(pp—=tt@M, =178GeV) =6.1pb

ja—y
=]
T 1]

Run2

app — ti) (pb)
=

[==]
TT

C . Cacclarl et al. JHEP 0404:088 (2008 m =175 Gevie? ]
PR TR I S TN TR TN AN TN TN TN N N S TN SN SN NN TN SR T
0 1800 1850 1900 1950 2000

s (GeV)

®\ealth of physics possible with
top quark analyses

+both SM and probes of BSM

\%
W helicity ////////,,,///‘y :
7 S
W
b .
t

X W Ha
2 .
v, a
SM B)KM matrix element IthI]

New Physics ?

o Rare decays
W
'\ t->Zc/Yec, t->Wzb, ...

Non-S+M decays
t>H-, t->t,..




Event signatures

Top quark decays to W and b at arate of ~100% Br(t 1 "hH) ~1

Decay channels of ¢{
t—WTbh b b b b
— ftv qq’ ttv qq’
t—W b b b b b
— 0o qq qf all hadronic

dilepton channel
= 2 leptons, £, 2 b-jets

lepton+jets channel 19,

= 1 lepton, F,, 4 jets (including 2 b-jets) M + 1 29, i
¢tH ¢ ine
all hadronic channel

= 6 jets (including 2 b-jets)



DO: top cross section results

various methods: rely on ~150 pb! D@ Run Il Preliminary (summer 2004)

di-leptons: cleanest but few events, g
lepton+jets: topological or b-tagging Ao ' .u,u"'fl
(both sent to PRL this week) e r 122048
hadronic: with NN and b-tag nar
14420
25 18
0 double b-ta H
50414
q ‘ A
£ :I* N +1..3+1j
12 v‘l!-i.dml
13418
- -13 -1ﬂm
1 2 3 4 1 2 3 4
Njets Njets 17 i‘:':::m
= Br(t—-Wb)/ Br(t->Wgq) = e A
0.70+0.26(stat)+0.11(syst) ' | | J
preleaay pigde gl gyl

(CﬂmpﬂtiHE W|th 1;, frﬂm Prim - L Ll i
summer 2004 |+jets b-tag) Verex ., Z& 0 25 5 75 10 125 15 175 20
B B o(pp - tt) (pb)

Daniel Bloch / IRe5-5Strashourg




CDF: Cross section results

. . El{:mcnlmatal JI:LF" 0404 us-llr (2004) ! !
+ counting experiments =175 Govie -~ .
- . o Dil Combined 7.0 £24 417
« kinematic fits/neural epton; Combine .
networks Dilepton; MET, #iets| 8.6+25+1]
ﬂ.-:sl.a:ltl h
* W/WO b'tagg|ng (SIIICOﬂ Leptﬂnmets Klﬁ:mﬂm | 47+15+18
. {L= 1350 ")
available for most of data) o
2002 2003 2004 Lﬂe_ﬁtg-:;:r;ﬂets I{mt:mahc NN 6.7 11 +1%
:Emn:_cnpupm] Lept +-JEI "u" t ? IC tic 6.0 £16 412
2 28 Dota pton+Jets: ertex ag+ inematic 6. 18412
Z [ {L=162pb )
3 v e Leptonsdets: Vertox Tag 5613+
E [ soed cors cmponenty fp:é;'; ; s: Vertex Tag N i i
B 00 [ geod {comcompannty + i trcke) j—/ LEPIGIIHE'IS Dmﬁle "Jertm: Tag 50+%5+11
g r {L=162pb Y
2o | / Leptﬂnh{ets Jet Prob Tag 5.8+13+13
- " 1.2 —1.3
L {L=182pb
oo | / Leptan+.]|ets Sth?u!unl Tag i 5.2+33+1]
B " 1.9 -—1.0
- iL= 183pb
. ,_% L All Hadropic: Vertex Tag ® ?aiggi;;
1000 1500 2000 2500 000 A500 L= :Iﬁﬂ:ltl ]
Stara Number NN T T T [N T T T N T TN TN N O N N
0 2 4 6 8 10 12 14
® All results consistent with G(pp — 1) (pb)

each other, with DO and with
theory prediction



® Results as of 2004

80.6

: — LEP1, SLD Data
1 LEPZ, pp Dals

CDF&DO0

114 npl1popﬂ ,

Preliminary |
—

130 150 170

180 210

m, [GeV]

-114+65

GeV/c?

150

COF Run 2 Preliminary
&
Dilept f 170.0 +196 ¢+ 7lq
Ditepton: 4 of
L
DiluEPtm;l P, 1t 176.5 i}ﬁi 6,9
=1
Dilepton: v wei htin '168.1.7°1 8.5
i EGE:ltpbu g = o8
i
Lepton+Jets: Multivariate 179.6 + 53 + 6.8
(L= 16250 )
&——
Lepton+Jets: Ta-mplatu 177.2+ 35+ 6.
= 162p5") ’
I—I——-—I—I
Lepton+Jets: DLM 177.8+£ 22+ 6.
L= 162pk )
Run 1 CDF Lept-:.m*-,lgts 176.1 4 s1t 5.
[Fary § oy
e
Run 1 DO Lepton+Jets 1801324 3.
[Freary § owaly) .
Run 1 World Average
[eary :.l-.":llT'_,l I |
160 170 180 190 20070

Top mass (GeV/c?)




Run 2 template method

® |epton + jets final state

24ag Recorstructed Top Mass [GeVic') 14ag{T) Recansiructed Top Mass (GeVic’)
":I:: COF Fun I Pralimica I‘: COF Run |l Prelimin
+ E;>15GeV (8 GeV on 4th H @i | Boaiies.
; z i + e Z14 K+ gt
Jet)’ |n|<20 % Eu;lm §12 Eﬂ\{dm;
: o

+ 318 pb-' data sample

® 2 mass fitter 2
+ find top mass that fits event o S
best with 2 constraints (W gl Recomsncted Top Wens GeVI) g Raconstructed Top Mass (GeVic)
mass, top mass) ;' TG |3 B
® Likelihood fit ! B B

+ Dbest signal + background
templates to fit data with
constraint on background

Comb. —Log Likelihood

L= I N - R - )

=3 oy (]

g0 152 30b o M ob 130 B 250 a0 350

M,, =173.273(stat) GeV/c *

i,
i The best single measurement
) 1-D template fit

“f40 180 {60 70 {80 {90 200 410 (+/' 3.4 GeV SYSt)

Top mass {Gswfj



® \World’s best top
mass measurement
has been made in the

lepton + jets channel
at CDF

+ world average will
drop slightly as will
predictions for Higgs
mass

® Systematics due to
jet energy scale and

background shape to
improve further

Top Mass Results

Tevatron Run 2 Preliminary

oo
World Average 178.0 £574 3.3
(Run only)
o

DO Dilepton 155.0 +140 1+ 7.0
= 23001 P 120

’ & —
CDF Dijep ton 1681110+ 8.6
(L=200pb ") ;

.
DO Le ;an+Jets 170.6 £ 42 + 6.0

(L=230pb ")
1§

CDF Lepton+Jets 173.5+3¢ + 1.7
(L= 31800 ) '

2-D
template

140 150 160 170 180 190 fit

Top mass (GeWci)



DO: single top search

® Use 11 topological variables (energy or angular/spin related, top mass)
« distinguish e or p+jets, single or double b-tag, s or t channels

* 3 independent analyses: sequential cuts, decision tree and
Neural Network (with 2 NN's: one against W+jets and one against ttbar)

s-channel t-channel
3 B0 —e-Data B3 Run Il Praliminary, 230ps" | 3 | D@ Run Il Preliminary, 23ak" —=-Dats
= — s-charnel (x10) = " Fohnrinel {x10)
Ig - =:|'4}uh + HEJ | = ::u =|t;1
40 I multjet a0
against ;

W+jets »

(based on 230 pb E I 0 O e Nt ot
I I B3 Run Il Praliminary, 230ps" | 3 | S 09 Fun || Praliminary, 230ps" |
B g —wehannel (=19) = EI:I: — t-channel (<11
E | M E L
] W s jots a | W s jois
gol I muitijer M mwitijet

against
ttbar

Daniel Bloch / IReS-Strashourg th-tt WM cutput tgb-tt MM cutput  *




DO: single top results

J\,ﬂ.,w,ﬂv,f\_} Upper limits on production
' NEW - cross-section (pb) at 95% CL
da ia s-channel t-channel (being to be published)
Cut-based 10.6 (9.8) 11.3 (12.4)
Decision Tree 8.3 (4.5) 8.1 (6.4) world best limit
Neural Network 6.4 4.5 5.0(5.8) | sofar
measured-imit

D@ Run Il Preliminary, 230 pb”

.95% CL @ Standard Model
PROEG, 054024 (2002)
Hs0% oL

Top-flavar (my=1 Te\)
| |88% cL

(expected sensitivity

-
b3

-
=

Zic FCNC (9,,.~9,)

ath family (=05}
Top-pian {m, =250 GV}
PROG3, 014018 (2001)

but observation would need
~10 times more data, if no
further improvement done

« l» -

t-channel cross section [pb]

i i i i i i i i i 8 1o 1 2
Yaniel Bloch / IReS-Strashourg s-channel cross section [pb] (W :/
e y



® \Vide range of signatures

+ look for SUSY-specific
signatures or excess in
SM ones

+ RP: large missing E; from
LSP’s
+ isolated leptons
X
I Iy
+ diphotons

o multijets

jet jet

HEEEE R

jet jet

Supersymmetry

very small cross sections

SUSY and Background Cross-Sections {fb)

PG | Rt

1014

1012 Jets

: Bottom
"' p—
1u‘“:
1|:|Ei
8|
o Wiz
10| e
105 |
I sSusy
d? To squarks
104 7 i
o}
10 sleptons
o |

1 |

detector response has to be
well-understood; detectors
have to be highly efficient



In mSUGRA: 3 leptons+E5

=» oxBR~0.1 pb
SELECTION:

-2 electrons+ £ (£ =e,n) Im|<1
- large B4

- 15<M, <76, >106 GeV/c?

- |A®|< 160°

- Njets(20 GeV) <2

ee+| (SUSY signal) 0.5
TOT SM Expected 0.16+0.07
OBSERVED 0

VERY FIRST LOOK AT THE DATA!!
Still to do:
- improve acceptance adding the plug

- add the other channels (almost ready)

Example: chargino and neutralino in 3/ + E;

PRELIMINARY !l

Search for 32y, — ee+l+X

Missing E, after the M,, cut CDF Run Il Preliminary

=k
=u

= Tt M,=100, M, =180, tan=5, >0
=] EX e L dt = 346.0 h'1 H"I_;: =143 EW.'C- MI_.: = E-GGE'VR.
ﬂ: & 5 it al = ITIS-_I%EIIJIJIDITI‘.
% ;. r'i' W B
10 —* By
= B - t t t _— WS 2 2
H c =
ﬁ 5 C 'I' 'I' | 'I' FsHa Lapfl:-r'.s l:clala]
: Yo 5 |
it] E ' -
B -'-_h-
10 =
1 g

100 120
Missing E  (GeV)

A Asking for the third lepton:

Search for x_g-,g_; -+ gat+l+X CDF Run Il Preliminary

= P =100, H,_=:1B|:|, tanfi=5, p>d, A =0
._-"5 .[ L dt = 346 ph-‘l Migal = 113 Gearic’ MY = 66 Gewe”
ﬁ — mSugra point
E 5 Dhredl-Yan
[ =

. I .
2 B WWLWES 2 2
I Fake Leplons

- Diata

x
&

[

y
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alt

V) 10" 3
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Missing E, {GaV¥)

B0 120



D0: mSUGRA trileptons combined result

(hep-ex/0504032, to PRL)

data bkg
eel 0 0.21+0.11+0.05 e limits provided within
eyl 0 /031+0.13+0.03 tanp=3, u>0, no slepton mixing
pl z 1.75 + 0.37 £ 0.44 ,
J'J:H*I 1 U64 + 0_35 :|:013 . Elr'ld Compal‘ed tD 3 scenarios
= 0  058<0.11+0.09 (Beenakker et al., PRL 83 (1999) 3780)
_ it 1 036+0.12 +0.06 - heavy squarks and light sleptons
NEW total 4  3.85+0.57+0.49 without negative interference at
e i | ' : production)
S @SN T T e -3 . liaht slept > m(vO:
o F Search for xix3 — 3+X D@,320pb 3lmax: light slepton mass > m(y°2)
= "8 | - -2y weopon i) Preliminary 3 - large mo: jaugino decay to virtual
055 Qe E W*/Z* only
o = "‘f-.-_. —— Expected Limit{not)
204 4'%; —— Obseved Limit 1 e adding taus help, even at low tanf
s ";".;M renan e Exmacted Limid 7
£ . Ny 3 e better than at Run I (limit ~1.5 pb)
e " - o aeny i . ..
0. ! o = = will still improve with higher luminosity
large-m, _:
O P W v e e
100 105 110 115 120 125 130 135 140

Chargino Mass (GeV)
Daniel Bloch / IReS-Strashourg TEVALHC, CERN, April 28,2005 22




CDF: B, mixing

B - ¢tD; X BY — D nt

CDF Run |l Preliminary L= 2355 |:|t:|-'1

o +dun;1u(ﬁ;—%c_|nil 7 7pa’ B 4] --cla1a—1u({;;m.-:L mit 0.0ps’
4| Mdatattpsss —0nr 1 W daas 164 ||
data + 1.645 5 (stat. only) ' ‘ T8 21 dam 151;%[ at on *F' _— Y X

-E N i l % l T : L 1L ]
g, et L zn%% =
3 " (LIl = i I |H.T '”'H i | I b 1
'I'.'J: E H ¥ i [ & i

o 2

Pl

1i'||||,| i . =
__'—\_\+ + 'L || 7 ] - o W 4"
¥ L | I
o \

“1B=ro x -4
0 5 10 i5 1 0 5 10 5 20
am, [ps] Am, [ps’]
N S/B Subsample Yield S/B
D = o~ 4355+ 04 3.12 D = or |526.2133.2 | 1.80

D, - KK~ |1750+£83 042 D] — K*K | 253.64+20.5 | 1.69 -
D; »xta x| 1573+88 032  D; —mar | 115.7£18.0 | 1.01

we e




Impact on world average sensitivity

® Combined scan results “ “"’@ éji‘;':":)
o 7.9 ps?95% CL limit 2] manuitmoomong i N \HM
» sensitivity: 8.4 ps % T T O i m
+ additional improvements E_E - v | { |
could reduce statistical CDF Run 1 limit
error by up to a factor of 2 4 l
with the same dataset 0 5 10 15 2C

Am, [ps’]
+da1a:t1ul;'{-'£;_%ELllmi1 1-1.5@
® Effect on world average: i R A

o limit: 14.5->14.5 ps g 'Siliflﬁiiw_m.,,. m“l
o sensitivity: 18.2->186ps? £ | ,._/TH{\/WL

-
",
-]

0 5 10 15 . [pj]n w
~



DO: rare decays

FCNC searches :

Bs—spi-+LI- é IEEDE Run I Preg:'l“;n:gm

2004 analysis (PRL 94 (2005) 071802) Z };;E Sideband1 [ " | Sideband2
with 240 pb™1: Br<5.0 10-7 (95%CL) g o

2005 update with 300 pb™1: goe ‘
. Br<3.7 10-7 (95%CL) = o2

46 48 5 52 54 56 58 6 g'.z
Invariant mass (W 1) [GeV/ieT]

D—dn' —n'n'p D3 Preliminar

T T T T . T T T T T T T T T T T T |

WO 0.96 <min'p’) < 1.06 GeVic® % NEW =
[ 56+12Ds \ .

od =075 J

30

56+12 Ds"—dn " —u'u"n~ observed

E'D-_

Evenis/ 20 MeV/c*

upper limit on D™ —»dn -~
with 508 pb~1: Br < 3.1 10-6 (90% CL)

10

10‘4-9 1.85 1.80
mip 1) (Gevie')

Dianiel Bloch / IReS-Strashourg TEV4LHC, CERN, April 28, 2005



® Tevatron, CDF and
DO all working well

® ~800 pb-!' down and
> 8 fb-1 to go
+ 2 fb by 2006
o 4 fb by 2007
+ 8 b by 2008

Integrated Luminosity (Y

Summary

10

0/20¢03

Integrated Luminosity

| Design Projection
‘g

- No schedule contingency, maintains
eng. design margin per subproject
Design Projection
Base Projection
- Assumes schedule slip for all
subpriojects and that all subprojects

under perform
Base Projection

T I T 1
1071/06 107207 10:2/08 10308

Start of Fiseal Year

I I
9/29/04 G305



Advertisement

SM benchmarks for the first year(s) of the LHC See www.pa.msu.edu/~huston/
Les_Houches_2005/
* expected cross sections for useful processes Les_Houches_SM.html

+ inclusive jet production
+ W/Z rapidity distributions
+ W/Z+jets
+ top pairs
o what are the uncertainties? what are the limitations of the
theoretical predictions?
o to what extent are the predictions validated by current data?
o what measurements could be made at the Tevatron and HERA
before then to add further information?
PDF Uncertainties
* now/after HERAIl + Tevatron Run lIl/after 1 year of LHC running
* differences between CTEQ and MRST predictions/uncertainties
* reliability of NLO QCD/progress towards NNLO

Many of these issues are also in common with the TeV4LHC
workshop. See www.pa.msu.edu/~huston/tev4dlhc/wg.htm .
First meeting Tuesday May 4 14:00-18:00 Auditorium
Discovering the SM at the LHC J. Huston

Higgs production at the LHC M. Grazzini

Final state predictions for the LHC S. Ferrag




Websites and future meetings

® TeV4LHC: ® Final meeting at
conferences.fnal.gov/tev4lhc/ F ilab in the fall of
® QCD ermia e 1all O

¢ WWWw.pa.msu.edu/~huston/ 2005
tevdlhc/wg.htm

¢ see also
www.pa.msu.edu/~huston/
tevqcdwg/wg.htm

® TopEW

+ www.hep.anl.gov/tait/tev4l
hc/topew.html

® Higgs
¢ WWW-

cluedO.fnal.gov/~iashvili/T
eV4LHC higgs/higgs.html

® [ andscape -/



§88) Y ou're all wondering, How can | enlist?

® Four listserver mailing groups have
been set up:

tev4lhc-gcd
tev4lhc-higgs
tev4lhc-topew
tev4lhc-landscape

® |f you would like to subscribe to the
working groups, here are the
instructions:

¢ To subscribe to a mailing list
called MYLIST

1. Send an e-mail message to
listserv@fnal.gov

2. Leave the subject line blank

F

3. Type "SUBSCRIBE MYLIST I w - I ou
FIRSTNAME LASTNAME" FOR U_S_AR_"¥
(without the quotation marks) in @ ®

the body of your message. T e‘ 1 I—E




SM Physics

Before we publish new physics at the LHC, we need to understand SM
physics. A lot of prior knowledge can come from the Tevatron.

PIOTon - (ant)proton Cross secons

Backgrounds - Measuring and Calculating e

0 o ,_—-——— ]

0 & Tevatron lj-It'" e

At present, we rely on MC for signal and background estimates :_ r I_I-f"’?f ;:
There are uncertainties in rates from PDF's, higher order QCD oL . e
Most of these do no matter at the moment, They will matter once data appears 0° 4
, . Iy OwlE = ER0) /’:-““-:- =

The MC/theory tools must match the experiments ‘%ﬂ;_,f |
or : . . : 2 W T T L
Don't forget that the LHC will be a precision machine. c «7 NC T e

1 oo c - ! E o fE = 100 Gel) ol 10
Some processes are not well understood: For these we need flexibility in the modeling ' E ﬂ/ N 100 £
E o L 6

A concern: underlying and min-bias events 0” F - i/" 7

Affects process that need forward jet tagging e.g. WIW — scattering or central jet v e >/ 1"

. . . . 1 = Ty = Ve 110

veto e.g. extraction of objects produced by EW interaction - 'ﬂﬂ{n — 190 Gev] / ? i

Will be measured once data exists and MC will be tuned to agree... But 0 Fo. M, =500Gev]  f e

Speech o Y A \\ N o

peec o A 10
W5 (TeV)

Ian Hinchliffe from Brookhaven meeting



Physics group goals

® QCDsub-groups ® Top and Electroweak
+ pdf's and event classification _

a extraction of pdf’s purely at + top production and
high-momentum transfers

A establishment of jet contracts decay
between experiments and . analysis techniques
theorists

A Subtleties and practicalities ¢ improved tagging
of jet algorithms strategies

+ hard scattering and

hadronization
. . great deal of overlap
a testing of matrix element-

parton showering matching .. .and that’s why much of our time

A underlying event tunes and ... .
model development 1s always spent 1n joint meetings

a tests of hadronization and
tunes/universality of tunes

+ diffraction



Jet Projects

1.

Inclusion of jet production In
MC@NLO

Steve Ellis,Bill Kilgore, Stefano Frixione,
Joey Huston

work will begin in earnest at Les Houches.

Practicing safe exclusive (jet) final
states (jet vetos)

Steve Ellis

jet algorithms at the Tevatron and
LHC

-impact of splitting/merging;
understanding the effects of
splitting/merging at the parton and
hadron level

-impact on boosted systems, e.g. W-
>jj in high p; top
-understanding differences observed

in jet reconstruction between CDF
and DO environments

-reconstruct sample of MC events that
produce problems in the CDF
environment using DO and LHC
algorithms

From website

® A stand-alone CDF Fortran/C++
jet clustering routine is available
here.

® Some descriptive text from
Matthias Tonnesmann is available
here.

® The Monte Carlo events that
resulted in "dark towers" or "fat
jets" in the CDF clustering are
available here (along with some
descriptive text from Matthias).
Michael Begel, Frank Chlebana, Steve Ellis, Joey

Huston, Alison Lister, Matthias
Tonnesmann,Markus Wobisch, Marek Zielinski



4. UE subtraction

-definition of UE + uncertainty for
comparisons of data to NLO

-impact of ISR on jets and jet
predictions

->is there an ISR contribution
not accounted for by NLO?

-operation in high multiple
interaction environment

Rick Field, Joey Huston, Peter
Skands

Jet Projects

Fractional systemalic uncertainty

T I T T T T | T T T T I T T T T I T T T T
Systematic uncertainties. Cone 0.4

— Cluadratic sum of all contributions
------ Absolute jet energy scale

== Dut-al-Cone

-~ Ralative - 0 2=|n|<0.6

s Underlying Event

T T

||||||||||||||:||'||I'::||1|'|||I|||||||I|||

T 0 200 250 300
Corrected jet P; (GeV)

ETsum Density: dET.rdﬂdﬁl

10000 5
= H¥W TOT
3 All Parioies PT. = %0 AV
\:_-i-H'H'!-h:l-E (im0, PT®0 Geitio) Lhtﬂ]
E ]
& 1000 4
[ ]
n .
£ owf
B | :
1 RDF Preliminary -
ganaraior levsl T
n.1 1 1 l

} } }
0 30 &0 30 120 150 180 210 240 270 300 3ID 360
&g (degress)

R. Field, TeV4ALHC WG meeting in
December




benchmarks for NLO/NNLO fits
(W/Z at Tevatron and LHC)

Dimitri BourilkovdJoey Huston, Pavel
Nadolsky

validity of NLO DGLAP
formalism

Joey Huston, Pavel Nadolsky
pdf uncertainties

-universal delta_chisquare

-pdf weighting; impact of uncertainty
of Sudakov FF's

-mis-match between PS pdf
evolution and DGLAP?

-embedding LHAPDF into programs
Stefan Gieseke, Joey Huston, Pavel

Nadolsky, Dimitri Bourilkov, Peter
Skands

PDF projects

4. inclusion of Tevatron data in

global fits
"back-of-the-envelope”
studies

-W+c
-y +b/c

-Z+b

Frank Chlebana, Mario

Campanelli, Joey Huston, Pavel
Nadolsky

heavy flavor pdf's and their
uncertainties

Pavel Nadolsky



ME/MC projects

W + jets comparisons at the
Tevatron->predictions for the
LHC

-NLO->MCFM

-CKKW
-Mrenna-Richardson
-Sherpa

-backgrounds to WW->H, the
"Zeppenfeld plots"

Michael Begel,John Campbell, Ben
Cooper, Joey Huston, Rachid Mazini,
Steve Mrenna, Dave Waters, Dieter
Zeppenfeld, Marek Zielinski

parton shower/resummation
-predictions for tt, Higgs

-impact of new parton shower
algorithms

Joey Huston, Steve Mrenna, Peter
Skands, Torbjorn Sjostrand

The problem of Leading-log-order double counting

P4
Px & isof O(a)) PI
P relative to P
3 the LO 3
P2 process [l

P2 instead gives a
U P3 contribution to O3 jet of

order
Py+p pr 1
a log-—=——"— = a (lolt;p;T.iIl + logE} ~0(1)

N P2
®need to control size of unwelcome logs
when interfacing ME and PS

®mlm and CKKW approaches for
controlling logs both in use at Tevatron



UE/hadronization topics

1. UE tunes for Tevatron ® To first order, hadronization
corrections are a constant and

->predictions for LHC
P of order of 1 GeV/c for

-understanding color connections and reasonably high E; for a cone
their apparent promiscuity of 0.7 using Herwig
“Pythia 6.3 + should be checked for
-Jimmy other cone sizes, and with
Rick Field, Peter Skands other Monte Carlos, i.e.

2. hadronization corrections for NLO Pythia
processes + should be checked for

3. ISR/UE corrections->subtractions for lower values of E;
NLO + and we should make a

Rick Field, Joey Huston more detailed comparison
4. understanding high interaction of parton level jet shape
multiplicity environment 20 that from Monte Carlo,
dla



