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Tevatron has been doing very well. It
IS on the Design curve.

Record luminosity: 1.64x1032

Needs to improve pbarstacking rate to

30 mA/hr to stay on the Design curve

* Fermilab
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Tevatron Status and Plans
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Presently have 850 pb-1 with Silicon,
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* Members of the LBNL Group ”\k

Undergrad. Students (1FTE)

Physicists-Staff (2.7 FTE)  Fellows (1 FTE) M. McFarlane
A. Galtieri P. M. Fernandez

J. Beringer**

C. Haber* Grad. Students(6.5FTE) Guest

J. Lys * H. Bachacou (now Orsay) 1. Volobouev
R. Miquel** (now SNAP) H. C. Fang

M. Shapiro* (UC Berkeley) A. Gibson (PHD end '05)

J. Siegrist* (UC Berkeley) J. Freeman

W. Yao** A. Deisher

J. Muelmenstaedt T e e

Physicists-Term (2 FTE) P. Lujan 9

A. Cerri y

J. Nielsen 4

=
=

*ATLAS, * PDG
FTE refer to FY05

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05



Ty,

CDFII Detector

@ CDF recent upgrades

* Improved photon detection

* EM calorimeter: timing
readout added

* Central preshower: wire
chambers replaced with
scintillation tiles

* DAQ upgrade
* To match the trigger:
20MB/sec -> 60 MB/sec

* Trigger Upgrade
30KHz(L1), 1KHz(L2)

Forward - .
muon calorimeter B Silicon and drift 100Hz(L3)
chamber trackers

LBNL Contributions : Silicon detectors, COT, TOF

Commissioning, Operation, Software
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Silicon detectors transformed physics capabilities of CDF since early "90.
LBNL is a major player in Vertex Detector technology. Long standing
tradition, now applied to LHC.

» LBNL designed SVX, SVX'.

>
>

Joint designs with FNAL since.
SVX3 used in CDFII

RUN 2b R&D and prototyping

SVX4: developed for Run 2b
Project canceled due to budget cut.
Chip used by DO, Phenix at BNL
Conversion to .25 micron CMOS
technology proposed by LBNL.
Later used by ATLAS pixel chip
Hybrids and “stave” (new detector
concept : integrated electrical,
mechanical and cooling unit) being
evaluated by ATLAS
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Silicon Detectors: LBNL eeeey]
contributions

Sy,

Rad hard chips for Silicon Detectors

SVT, displaced vertex trigger

Extended B physics capability
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LBNL Contributions to CDF | '

II. Commissioning

> COT Associate Project Manager
» COT Commissioning
> Silicon commissioning

|. Construction
® Sjlicon detectors
» SV X3 chip (co-design with
FNAL), test, probe

> hybrids for LOO, SVXII, ISL I1l. Operation
> associated electronics > CDF Il Operation Manager
_ > SVT operation
® Drift Chamber (COT) > Silicon Operation (ongoing, see
> inner cylinder, field sheets later)

> Conceptual design of alignment

> Time calibration system IV. Computing and software

® TOE > Project manager

» Codegen for relational data bases

» Data handling software for early
tests

> Silicon Code librarians

> Study laser calibration system
> Install fibers, online monitoring
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LBNL Contributions to CDFII '
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Detector Operation (MOU) Software Responsibilities (MOU)

Silicon calibration ( Nielsen)
Silicon good run list (P. Lujan) > MC: EVTGEN, B decays generator

® SVT online monitoring checks, (Juerg Beringer)
SVT hardware support, upgrade > GFLASH tuning (P. Fernandez)
code consultant (A. Cerri) > SVT simulation (A. Cerri)
® DAQ shifts (3 months service)
(FY04-05: 3 students, one fellow) moved to other groups
® SCI-Co or CO shifts (everybody) > MC generators : ISAJET (Galtieri),
moved to other groups HERWIG, Wbbgen (Lys), ZGRAD
® Online silicon monitoring (Gibson)
(to John's Hopkins) > Silicon geometry (A. Dominguez)
® Online data monitoring (YMON) > Passive material (L. Vacavant)
(to Rochester)) > Silicon Tracking (W. Yao)
® COT calibration (to FNAL) > Secondary vertices code (W. Yao,
® SVT data taking: pager (to Pisa) A. Dominguez)
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Contributions to Analysis Tools in 2005

Exploit group expertise to optimize data taking and detector performance.
Develop reliable tools to perform physics analysis.
Essential for precision measurements.

® EVTGEN: improved B decays simulation (Beringer)
e Trigger efficiency for electrons (for all High P+ physics groups)

® |mproved offline code, Gen5, and validation for top group analysis.
Validate Gen6 using W cross section data (Freeman,Nielsen)
® Improved Scale Factor (data/MC) for electron ID (McFarlane, Yao)

A Trigger studies for B physics (improve Bg mixing measurement)
A Silicon b tagging high Pt (efficiency, scale factor, NN)

A Jet corrections and systematics (smaller systematics on top mass)

A Improved impact parameter resolution (better Bg mixing sensitivity)

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05



Sy,

Trigger studies for B physics _

Deisher, Muelmenstaed, Beringer, Cerri, Shapiro

Trigger Upgrade: 30KHz(L1), 1KHz(LZ) 100Hz(L3)
* B cross section is very large

| L1_TWO_TRK25_OPPQ_DPHI135 SUMPT6.5_PS2_vi Cross Sectlon vs. Inst. Lum ‘

. oo ST =
Thg trigger cross section” increases \ 2 o track trigger
with luminosity as 2 %Zﬂ— P+ > 2.5 GeV/c .
* Need new trigger strategies to keep oo /
collecting hadron B decays (essential for tooof: e
B mixing) at high luminosity :ZK,,M#”"*
* Reduce event rate without rejecting e
taggable candidates e D
Solution: ~ uTTtngger test
* Require b tag at trigger level, i.e, require
a muon trigger with the 2 tracks at L1. a ~100 pb-1
* Keep the SVT cut of 120 um for the impact & .
parameter at L2 T
* This will give us b events enriched in b-tags ~ «=~
(the muon). — et et

48 49 5 61 52 53 54 55 656 57
D" 1 Mass [GeV/c']
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. Dlsplaced vertex b-tagging (SECVTX)

H. Bachacou, P. Lujan, M. McFarlane, J. Nielsen, \W-M Yao

Ty,

l'l'l'l'l'l"l'

E-E-Hh:l.l"r LAaBR

— ; fracks / guarks, important for B physics, top, and Higgs

Prlmary o

® it event efficiency =(55£5)%, now (60£3)%

venex ’ 0,,~150 ® Efficiency for a second tag in top events
(24.0£1.7)% , now (25+2)%

/ ® Efficiency ratio between data and MC

(86 + 7)%, now (91 6)%

Displaced vertex algorithm allows detection of b

NN improve tagging efficiency.
Combine SECVTX
(reconstructed secondary
vertices) with JetProb (single
displaced tracks).
* Improved efficiency by ~25%
* Reduced backgrounds from ¢
and light quark jets by ~fac. 2

light g jets-b jets

E

t0

8.24—

ntries 100000
Mean 0.3079

§.22; . b jets Pos untagged
B

0.2

0.18- |:| | jets Pos untagged
0.16-

0.14
0.12
o1
0.085
0.06]-
0.041
0.020-

l".Ct 0.2 0.4 0.6 0.8 1
NN Output
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charm jets-b jets

bgdNNout0
Entries 4594

0.18, Mean 02055

n L RMS 02175

§.16— l b jets Pos tagged

2L

014
r ¢ jets Pos tagged
0.12] I:I : %

u0 0.2 0.4 0.6 08 1

NN Output
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Jet Corrections and systematics

Pedro Fernandez, L. Galtieri, A. Gibson, P. Lujan

» Long standing expertise on jets in LBNL group (since 1986).
> Run2 systematic uncertainties now smaller than Runl

Work in proqgress

|Improved AM,,, Syst.. by factor ~2 _
| | * Large sample of isolated tracks
~ Systematics on Jet Py « Tuning of GFLASH can be
Sad Run 2 S extended to 35 GeV (from 5 GeV)
£ oo . + Lateral tuning of GFLASH will
3 — help reduce Out-of-Cone syst.
e —— Present syst. on E/P ~ E/p forisolated tracks
E—().U«f;— f 7: % 02 . 1-6E/.pg(i::)ll'1),lcentlral . . —
7 E : l vl B S New data ;
i/ Runl 1 |3 | e Tt { ;
B ‘slr)' - Juj)o' - ‘“',”' - lzrlml - 'leol — ';00 ~ e e S El :‘f:'L" i ll - 0.8 cocoososetesr=oeaset ™ty ]
_ Corrected jet P, (GeV) ast F || =i WL LN ¥ i ++++‘
Paper submit. to NIM (10/'05) I
1 10 102p _ p.fGes\?
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Publications 2004-2005 '

Papers published or submitted for publication

- ttbar Cross Section with Secondary Vertex b-tagging (Bachacou PHD)

- Moments of Hadronic Inv. Mass Distribution in Semileptonic Decays

- F-B Charge Asymmetry in e+e- pairs (Veramendi PHD Thesis)

- Combined limit for Higgs Production (Run I)

- b-bbar correlations (A. Affolder PHD thesis, Run 1)

- Partial Widths and Search for Direct CPV in DO Decays to K*K- and 't
- Inclusive cross sections of pp --> W and Z

* SM Higgs, H/A into tau-tau (A. Connolly PHD thesis, Run I)

« B./BP Ratio of Branching Fractions

* Top Mass in Lepton+Jet Channel using a Template Method (Brubaker
PHD thesis)

Papers with Drafts Circulating in Collaboration

Search for Particles Decaying into bb with associated W Production

Wil highlight only a few of these analyses here
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B Physics: where are we? _

CP violation in the B system constrains the unitary triangle.
SM requires a+p+y=n, Sin2P well measured at the B factories.

Ry

Lo
".L" \
TR

Am, & Am, e B, physics can only be done
B, mixing . at the Tevatron

® SVT (Silicon Vertex trigger)
allows study of the
hadronic decays

B— hh and Bsa DSTC

® |t opens whole new window
that can lead to new physics

% : \
.\. ‘-_\..

EPS 2005 \
CP violation in B, - J/Y@ is héw physics

« B, mixing requires fully reconstructed decays to reach high values of x,
and eventually will lead to measurements of the angle y

e |[nitially Bs semileptonic decays , high statistics, can be used

e LBNL Group working on B¢ mixing. Published work on Vb,

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05 14
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Cabibbo suppressed B - D° K |

H-C. Fong (PHD thesis), M. Shapiro, others

Motivations: measure BR(B — D° K )/BR(B — D° 11 )

Direct CP-violation in B —-Dcp+ K (M. Gronau, PRD 58, 037301)
giveS BR(B_ —DCcp+ K_) # BR( B* ->D°p. K+)
Using these three branching ratios it is possible to measure the angle y.

Standard event selection Selection optimized for B-— D° K-
CDF Run Il Preliminary L =355 pb” L=355 pb” e aae51
N§200- B* —)BOTL"" . yNDF = 81.2/50 1300:_ RWE 0461
20001 Prob = 0.35 % [ B DK

58007 NB=9043 +183
1600
| S
400
#2000
2000 P,
[
E500]
600
400-
200

* :Illll\\\\IIII\\\\“I‘I_III\\
%8 4950 51 52 5_%54 5’5 56 8 48 5 51 52 53 54 55 56

D n+) GeV/C D’z Mass [GeVic’]

Right:: new fit to templates for known processes + using Particle ID

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05

N.° = 8054+ 101
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¢ accurate at ~ 5%

SM Fit: Am,=18.3 + 1.6 ps*

Bs Mixing at CDF

to top quark

e B fully mixes in < 0.15 lifetimes !

-
ol

Am,=0.5 ps_;1
Amg =14 ps

Mixing Asymmetry
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e To measure CPV in the Bg system we
need to measure Am,_ from Bg-Bg oscillations.

® Am, expected to be large due to coupling

® B mixing World Average @95 C.L.

Uses data from LEP and SLD
Amg 214.5 ps

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05
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B, : fully hadronic modes

L . . CDF Run Il Preliminary L =355 pb”
» Bg mixing signals in 355 pb: o
—_ N 200 — it
¥ Bg—>Dgm, Dg3n . o
B DS - (I)TC’ KK" 375 E satellites
. . B -> D T o background
* Highest ct resolution. S st |_wh "N
2z Ay AT
1118 fully reconstructed Ds — om :
events. S
e £D?2=(1.55 +0.16+0.05)% N I 5
> Preliminary limit; Y K KO T, mass (GeVIc]
Amg> 0.0 ps* @95% C.L. Bs => Ds 31 o
Sensitivity = 9.8 ps? \ =
satellites
Semileptonic: Lower resolution than i —

hadronic.... but very large statistics:

~8K events eD?=(1.55+.09)%
Basic: Bg -> IvDg Sens.=10.6

Ds -> 6w K*K, 3m
Amg> 6.8 ps* @95% C.L.
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Candidates per 20 MeV/c?

[9)]
o
I

A, — A 31

5 55 6
0K K) T 31, mass [GeV/c]

Dy — ¢
N =158 £ 17
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CDF Bg Mixing Results !

Tevatron Results are now improving World Average
~[1xADcos(Amgt)]/2

¥ New combined CDF Results:
semileptonic+ hadronic modes

| «dataz1c 4 95%CLIimit 8.6ps’

(compared with Winter '05) 4 mrse |
Taal é ot : ?*WA l#lnnl 1 ‘Hrl i TS H
F Limit : > 2 0 Pt
_ 1 0 L WW TH T T W
7.9 ->8.6 ps* @95% CL 2|
_ Sensitivity: -4 | cgmbinp::inalysescDFFall 2005
8.4 ->13.0 ps' L - --
am, ps’}
> Effect on World Average: o v mow
. ®1 data = 1.645 o (stat. only) y MH
* Limit 145 -> 16.6 ps™ E  \ MHH |
¥ Sensitivity: 18.5 -> 20.0 ps SR R lH \
World Average (PDG’05) ar;d Tevatron (F'0 \
SM Fit: Am,=18.3 + 1.6 ps™ 13 - -
Am, [ps ]
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L BNL Contributions to B, Mixing ~ ““**"1*

Beringer, Cerri, Deisher, Muelmenstaedt, Shapiro

2
Working on hadronic modes : —(Xstgt/T)
. Optimize vi Signif.=, |2ED~ e _S
Optimize yield of Bg g J 2\ ==
— Use many modes

— Cuts to give best signal significance
— Improvements in trigger (see earlier)

* Optimize vertex resolution (c )

— Primary Vertex determined event-by-event
— Best possible silicon tracking

e Optimize Tagging (efficiency(e), and Dilution(D) )

— Combine many tag

L BNL activities in areas marked in red completed, green are in progress
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ct Resolution improvement ,\*

Cerri, Shapiro,Deisher, Muelmenstaedt, Beringer,

Use LOO of the silicon system and perform event by event primary vertex
reconstruction to improve the ct resolution in Bg mixing studies

g, in B*—D*—[Kn]r* sample

[ pEwribeamire (8 03 § ('x:@ T)z
Maan 189808 2 t

e PED Rt
-WUL

80027

L [ . NeD= S
W e P T Signif = e 2 —
Uses the ‘ Slgna 0003812481045 2 S + B
- 204§~
Beamline | _318:0.5um £ 180
?}{ \i;h = ; B—-TK et Reso.funo_n
ofiylt #‘? eﬂg‘fgiti#*;% ﬂ‘gﬁcg&&i :W.%:ﬁ ‘g 160 - A gg;.g%ziﬂa?v&rg?ge PrimeVix
ki r_— P | kit 140~ L00, Average PrimeVix
067 @015 461 406 0 0065 601 681 462 2 - <c>=129um
AT c C = No L0o, Event-by-Event PrimeViq
o 120 <o== 1730 m
[ pBwricoevn (@07 } ke il l L|>J - © L0, Eveni-by-Event PrimeVix
. roes Amo 100 - L ] <c> = 15.6 u'im
ot T maim 80 4 |  No L00, No EbE VTX
uses the | | | o I8
event by waf- 60:— + i o LOO + EbE VTX
event PV :m;" 0 = 23.8 i 0.3 ”,m 40;7 {; i E
i g\ 20+ %
[ ?t,##iwéﬂf’umgl ?}Mmi:@sﬁ'*ﬂ’lmg 0 C g .-r-iié : _ ; i
&;‘2. 4:&15 FY LT ﬂl : é&iﬁs .Gl’ﬂ uéﬁ 082 :I P T N O I I N \: L || 1 \ | |.| L : | :|
pae 0 10 20 30 40 50 60 70

d/o d ¢t resolution s. (um)
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. Work in Progress: Increasing Bg Yield -'

Use partially reconstructed modes:

By Correction Factor

CDF A@ Il Preliminary L~355pb’ soomed mkfactor stack =
(o] = —t
O i o . . r
S - i combinatorics o.s:— Ds -
% 120 physics continuum wak
o | | N(B, = 507+ 28 B,—D,mD,p - DgK
= 100ff | WMB.—D.K o3[
.$ A, decays 42;
"E 80 B,—»Dn /E
LU /0= i
S g0 Y ot PN - e
E 0.9 0.95 1 1.05 11
E
S More then x2 data on tape

CDF Projections :: Combined Analyses :: FO5

N
o

| 1|.% N ﬁ 40 .
. O R i R 3o observation extremely |aggressive
) 5.5 6 30 /
M(D
_ (D (6m) n)/ _— _Include SSKT
* Increase Yield by Factor of 2-3 0| |
* Some loss in ct resolution wrt e |Current
fully reconstructed modes o ~ baseline
1 1 — current
* Requires careful modeling O | Fall 2005
2 4 6 8 10
Lina Galtieri CDF Program, LBNL Director Review, 11/08/05 Scale to current yield
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Prospects for High Py physics at CDF

Electroweak Precision Measurements

Measure top quark properties
Mass to 3 GeV, Top cross section to 10%
Verify SM decay properties

Any non SM processes hide in top events?

Higgs production
SM Higgs: it is a big challenge, but try
SUSY: tanp=50 5o discovery possible

150 175 200

—LEP1 and SLD
4 -+ LEP2 and Tevatron (prel.)

of H/A with M=175 GeV (5 5 m. [GeV)
- 2-1403_ 0.1 / 1467/ [21b7 ]
SUSY: < ' Baseline i
Some of the parameter space for ““luminosity /"

squarks and gluinos can be explored.

Long lived stable particles , trileptons, etc.

Many ways to search

" Increased

Many other searches: W'. Z', leptoquarks , )
technicolor, extra dimensions etc. - luminosity
Lina Galtieri CDF Program, LBNL Director Review, 11/08/05 My (Gev/c?)
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Top Quark Property Measurements

Fernandez, Freeman, Galtieri, Gibson, Lujan, Lys. McFarlane, Nielsen, Yao

* The Standard Model predicts the Higgs mass, once the W and Top
mass are measured with high precision.
e Loop corrections to Myy proportional to M¢2 and My

M(top) = 172.7 £ 2.9 GeV (CDF+DO Run I+lI)

M(top) = 178.0 + 4.3 GeV (CDF+DO0 Run ) July 2005 best Fit
Summer '05 fits with M=173.5 + 4.1 GeV My =91 753 GeV
ool opemenaoros o ] Ch e old:
T sl s\ —ameeens 14 Mg =126 17 GeV
8060 —— | EP2/Tevatron l o 1 ----- 0.02749+0.00012 -
< i i s G ««+ incl. low Q° data . now
2 1 My< 186 GeV
| at 95% CL
Direct limit:
| ] My > 114 GeV
_ oo ] Excluded &,
R e 030 100 300 at 95% CL
m, [GeV] m, GeV]

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05 23



Top Physics Studies

t t Production at the TeV: Top quark is heavy: decays very fast!
I'(t->Wb) ~ 1.5 GeV, t=4x10*sec
P N t Agep = 100 Mev, A =102 sec
- . t No hadronization: no top mesons or
P baryons
+ -
tt -W bW Db

LBNL group strateqy:

* Understand the top candidate
sample: b-tagging, backgrounds,
agreement between data and
Monte Carlo etc.

* Optimize tools for above
measurements

6jets © Look for deviations from SM

2| + 2jets
Top events preferentially W+> 3 jets

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05
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* Top Cross Section Measurement

Bachacou(PHD), Lujan, McFarlane, Nielsen, Yao+ others

* Understanding top candidates sample, to
be used for all other top studies
* LBNL: use lepton+jets channel, b-tagging
to reduce background.

* Sample selection:
e Isolated lepton, P1 > 20 GeV

* MET > 20 GeV (neutrino)
e N (jets) >3 jets P71 > 15 GeV/c

* 1 b-tag by the SVX algorithm

e Background : use N(jet) =1,2 to
check background calculations
- Mistag
- non-W QCD

\74

Physics background: Wbb Wcc
Single top, WW, WZ etc.

\74

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05
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Double tagged top event

Jet1 82,9 GeV

Summer '05, 318 pb-1

CDF Runll Preliminary (318 pb™)

[ Wbb
I Wct

M,,, =178 GeV/c®

—t—

H; > 200 GeV For N]e(s >3

[ Jwe

[ JW+LF Mistags
I Non-W

Il Single Top

[ ] Diboson+Z—tt
--—-tf,0=6.1pb

[ tt,c=8.7pb
[Jiit1o

A Data, 318 pb”

3

Nl.lll mber o% jeis
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Top Cross Section (cont.)

Require, Hy (total transverse energy ) > 200 GeV  |Zemsromomm | somsmersor

Kidonakis,Vogt PRD 68 114014 (2003) CDF Run 2 Preliminary
g

to reduce background SE— ETYY

(L= 200pb") / . 19404

Nobs — Nk @ Laponsiey é/ 6.3£33+93+04

gt = - i % 53533413483
Lepton+Je1?5: Vertex Tag% 8.9+ gg + a; + gg

(L=318pb )
o = 8.9 T00(stat) T52(syst) pb "?E;:::,;aymemg% |

(=2}
-
I+

/ °
gecaiel’ JCIRES B
Summer '05, 318 pb-1 to be Published _ o
Combined, 7 T106:0.7:0,
‘ | ‘ “ ‘ (sriaf.)i(sysr‘.)tmfmu
[ ] Ewssingle Top o 2 4 6 8 10 12 14
% a0l CDF Run Il Pfeliminary, 318 pb" - Non-W o(pp — tt) (pb)
U]
8 25| e \:|M|stags §12_‘ L S B S s
~ 2 L CDF Run 1 CDF Run 2 P! i ,
& \:| W+HF IE i un un regminary ]
& 20 i T 10 -
& | [ Jfe= 89pb g [ ]
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Top Mass Measurements

The LBNL group has been involved in E. Brubaker (PHD thesis) as well as J-F
the measurement of the top mass Arguin (Toronto, now Chamberlain
since 1993. Recent work in CDF has Fellow at LBNL) have contributed .
Involved CDF students and staff.

Reconstructed Top Mass
CDF Run Il Preliminary (318 pb-1)
:] 2-tag
B 1tag(m
| BB
\:| 0-tag
Total Signal+Bkgd Fit

Analysis follows run | methodology.
New: 2D fit, mass and JES (jet energy
scale parameter)

)

2
W
o

Events/(15 GeV/c
N
o

> 121 Lepton+ijets, b-tagged . e o
events 5
> 26.6+3.0 estimated background TR B o
> Include 40 untagged events miee° (GeV/c?)
(15 are background) 37
» Kinematic constraints (y2) M= 173-5J_r3:5(3mt) T 1.3(syst) GeV
» Compare reconstructed mass to Addition of JES jet energy scale
Monte Carlo Top +background parameter) to the fit has reduced the
templates in a lilelihood. systematic error. Submitted to PRL

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05 7
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Top Mass: new LBNL method

Fernandez, Freeman (thesis), Galtieri, Lujan, Lys, Nielsen,\Volobouev

Major systematic uncertainty in top mass measurement comes from jet
energy uncertainty. We use jet transfer functions to improve resolution
and the JES parameter to transfer systematic to statistical uncertainties.

* We integrate over phase space and Matrix Element for top production
and decay, after a transformation into measured variables (similar to the
method DO has used for recent Run | result).

® See Kondo (JPhys. Soc. 57,1988), Dalitz&Goldstein(Proc. R. Soc. Lond., A445,1999).

* Integration being done over 7 kinematic discriminant
' ' Uses TF and ME integration =
variables + jet energy §Cale . nd b g . ]
(J ES). W mass ConStra|nt not [ signal tt MC, pseudo-experiments with 50 events | 5:_ | I T .. £

220 | Average error is 1.90 GeV
[~ Average pull is 1.02

Imposed (2C fit, 4d).

® Use multivariate method for [ Sopels0s cer
background separation:
kinematic discriminant.

® Present data has 63 tagged
events. Will have x2.5 soon

N
o
o

Output mass (GeV)

160

140

N IR E U (T S R F i
140 160 180 200 220 Ql-t
Input mass (Gev) 0

0.8 1
V(0.3,0.25)
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* Other Top mass measurements

A. Gibson(PHD thesis), and others M = 172.0£2.6(sta)£3.3( ) Gev
= 172.0+2.6(stat)£3.3(syst) Ge
& Another variation of the ME _—%

approach to top mass mea_surement. CDF average top mass
Uses transfer functions for jets. M = 172.3+2.3(stat)+3.1(syst) GeV
s Uses matrix elements for top
production and decay in likelihood. CDF and DO average October 05
Integrates over 3 variables. Narrow ey O BRI i
width approximation for the W's. COFl did ——e 16745114
. D@ o —.l—l—; - 168.4 £ 12.8
Uses matrix COF-I di —8— 1653+ 7.3
HERWIG, VECBOS MC element for CDF-l 14 —i—n— 176.1+ 7.3
£ D@-1 4 | —a— 180.1+ 5.3
N background as cornny
3 well D@l 1+ —gr 1695+ 4.7
e § CDF-l all | {—8—— 1860+ 114
u.1z§_Top 2/ dof = 65/7
GZ;: o \ \ BaCkground Tevatron Run-I/11* -d:u- 1727+ 2.9
o o\ ™ (after detector Bt
" simulation) 150 o 10
r e Xﬁm| M, [GeVicT]

TR T R ) £

M, =172.7+1.7(stat.)+2.4(syst. )GeV/c*
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Search for new signals in W bb events

J. Nielsen,W-M Yao, Y. Ishizawa (Tsukuba)

NJ ©1tS cor Run 1l Preliminary (319 pb")

—e— Data

Techniques developed in Top analyses can be
used for other searches, for example:

pp > W X with X— bb |

I:l Wslight flavors

_ W-theavy flavors
- Diboson and Z°»tt
= g

I:I non-W
q (] wop

N N N e

k\ . 3&; Background Error
N

1

Sy
(S|

1 1.5 2 25 3 3:5 4 4.5

observation in current data Jet Multiplicity
* Models such as technicolor predict larger CDF Run Il Preliminary (319 pt’)

. ] % 50 M(bb) Wi2jets (= 1 b-tag)

Even so, a search for SM Higgs helps with o el
understanding of backgrounds, and needed s T e
improvements. g BN v 22 e
® Use top sample events with a W and 2 jets B o

(at least one tagged jet). al W 1501 050016
® |n 319 pbl observe 187 events, with an ot KeTemz0m

expected background of 175+26 events +

0 300 350 400 450 500
. 2
Dijet Mass (GeV/c")
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Particle searches at CDF

CDF Run Il Preliminary (319 pb'1)

3103 = ——@—— Data
® Limit for SM Higgs — bb from this analysis =~ %,, .
For My =115 GeV: 8.6 pb at 95% CL B I
- . x10 f *=——s. o
poor observed limit due to ~10 excess = —

[y
T

(paper reviewed by collaboration is in 2th draft stage)

olpp - W

jry
=]

Expected limit: 5.4 pb
SM prediction: 0.14 pb

| —

110 115 120 125 130 135 140 145 150

-h
Q

We are about a factor 40 off! Higgs Mass (GeV/c?)
. . Anticipated | t | WH—Ivbb
+ Combine with other channels (factor ~2) e e —
. . . Mass resolution 17
+ Need improvements in the analysis > [Continuous b-tag (NN) e
* More statistics (V.= 3-5fb?, 3 o evidence) Forward b-tag 1.1
+ Need more work on background estimate Forward leptons 1.3
Track-only leptons 1.4
® Cross sections for technirho production NN Selection 1.75
pT% WTCT ,TCT% b'b Product of above 8.9
. CDF+D@ combination 2.0
are an order of magnitude larger. _

All combined 17.8
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Summary and Conclusions

Sy,

Large contributions to hardware and physics over the last 23 years
Contributed 13 PHD thesis, 18 postdocs.
20 of these have faculty or lab staff positions.

Contributed to top discovery, precision top and W mass measurements,
particle searches, properties of B mesons, B, mixing

LBNL still contributing to Run Il CDF physics results:

» CKM Parameters, B, Mixing
» Top Physics
> New particle searches

Enthusiastic about pursuing this physics for the next few years.
Better statistics, improved analysis tools.

Data sample expected to be ~ 40 times the Run | data by end FYO7.
Window of opportunity for high P+ physics before the LHC.

Great way to prepare for the challenges of LHC physics.

Lina Galtieri CDF Program, LBNL Director Review, 11/08/05
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Sy,

Technical Publications in 2004-05 '

“The CDF Central Open Tracker (COT)”, NIM A526, 249 (2004)

“Silicon Vertex Tracker (SVT)”, NIM A518,532 (2004)

“CDF Run 2B Silicon Detector: Stave Design and Testing”,
IEEE Trans. Nucl. Science, 51, 2209 (2004)

“SVX4: A new Deep Submicron Readout IC for the Tevatron Collider”,
IEEE Trans. Nucl. Science, 51, 1968 (2004)

“The CDF Run 2B Silicon Detector: Design, ComponentsTesting”,
NIM A518, 270 (2004)

“Shielding and Electrical Performance of Silicon Detector Supermodules”,
submitted to IEEE Trans. Nucl. Science (10/04)

“Determination of the jet energy scale at the Collider Detector at FNAL”
submitted to NIM A, October (2005).

“The CDF Runllb Silicon detector: Design, Preproduction and

performance” , submitted to NIM A, October (2005).
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Standard Higgs Expectation

Standard Modée Higgs needs SUSY Higgs can have alarge cross
large integrated luminosity section for large values of tan.

Study the A/H — 11, bb channels

SUSY/Higgs Workshop
3 Higgs Sensitivity ('98-'99) 3
- Study ('03) ]
[ statistical power only
L (no systematics)

-
=
=)

/ 50 discovery

F 30 evidence ]
- PRELIMINARY 95% CL exclusion]

80 100 120 140 160 180 200
my (GeV)

-_—
| T T TT

integrated luminosity (fb-1/exp.)
-—
=

LEP my>114.4 GeV @95% CL
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