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CDF Experiment

Top di-lepton event with two b tags 4 New for Run 2 N

( z - Intermediate silicon layers (ISL)

1 (b D \ LR - Silicon Vertex detector (SVX II)

n ) S vwesAle - Central Outer tracker (COT)

LANS oF 2777 4 |« Scintillating tile forward calorimeter

\ 3 N3 - * Intermediate muon detectors
N7/ st |« Time-Of-Flight system

2151050051152
X (cm)

High mass di-jet event: 1364 GeV

Front-end electronics
Trigger System (pipelined)
DAQ system

Final Upgrades Completed
Central pre-shower detector; EM
timing; various DAQ upgrades

583 GeV (raw)
0.31 (detector)
)

orrect z K /
e N
Retained from Run 1
» Solenoidal magnet (1.4 T)
* Central Calorimeters
e Central Muon Detectors
_ Y
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L =1.6 fb! delivered

~1.3 fb! on tape

80-90%
Operating
Efficiency

Delivered

Luminosity

\

/ Large Integrated Luminosities

 Ageing of central drift chamber resolved &
reversed.

« Silicon lifetime : projections indicate we will
maintain excellent coverage, beam incidents

To tape ]
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Average luminosity
Bunch by bunch luminosfty

physics

cross-section! L1po=105.5

L,5,=254.1
L,,=520.4

aside.

\ /

|

Large Instantaneous Luminosities
Record for hadron collider ~1.8E32 cm?s!

At these luminosities we have ~ 5-6
overlapping min-bias events / bunch-crossing.

Some trigger cross-sections are growing out
of control.

Trigger deadtime at high L has been the main
challenge for the last year.

L,,,=1551.8

/

%
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Several upgrades are addressing this.
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2.5 MHz | Trigger Coordination )
é L1 Trigger / - \
20 kHz* Level3 Trigger )
L2 Trigger f Calibration ]
L Coordination )
~600 Hz
L00 : ) . i
- L3 Trigger Calorimeter
Construction ] Reconstruction &
Commissioning | ~90 Hz ~20 MB/s Jet Corrections
Alignment ;
Monitoring Offline . Simulati
\_ _/ | Reconstruction hl imulation
¢ ~1 PB/yr
Data-handling &
All students and most post-docs Dati} Grid Computing for
serve as Accelerator Control Handling CDF
Experts - a real taste of a running
experiment.
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Data Handling @ CDF

Data processing: Dec-Mar Mar-May May-Jul Jul-Aug Data fully processed with final

130/pb  130/pb Reprocessing 100/pb
CDE-Farms, CPU hast |yea

50/pb calibrations 6 weeks after
data-taking

TV

World’s best M;qp Within 4

months of the data being
collected in the control room

Fercent

Mar Apr May Jun _Iu'l 'nug Sep OCct Nov Dec Jan
B user CPU [ Nice CFU [ System CPU [ Idle CPU

New farm

v S Farm expanded Farm job Data processing
COMBMSSIDRLE infrastructure ~ and calibration
> improved and generation and

-8
Crash rate reduced to 10 generalised  ntuple production

* UK has provided data-handling convener and offline operations managers.
e Data processing to be performed onsite for the remainder of Run Il.
* Monte Carlo production and analysis CPU mainly provided offsite.
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Our Roles in CDF

Physics

1 fb-1 Analysis Coordinator
Exotic Physics Group Co-Convener
Electroweak Physics Co-Convener (x2)
Subgroup Conveners :

> Jet Energy Scale & Resolution (x2)
W Mass & Width (x2)
W/Z Cross-Section
Dibosons
B Mixing & Lifetime
SUSY
Photon

VvV VYV VY

Collaboration
Member of “P5” Committee Taskforce
DoE PP Data Grid Steering Committee
Spokesperson Election Committee
Spokesperson’s Paper Reading Group
Chairman, CDF Statistics Committee
International Finance Committee
Speaker's Committee

Training Students

8 PhD’s awarded to UK students during
the last 2 years

April 20t" 2006, RAL

Operational
Trigger Coordinator
Level-3 Sub-Project Leader
Database & Data-Handling Co-Leader
Offline Operations Managers (x2)
B Monte Carlo Coordinator
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Physics @ CDF : Landscape To Date

Benchmark -
Measurements * UK physicists led or

> o(W), o(y*/Z), o(W+jets) played key roles in all of

= o(Wy), o(Zy), o(WW) these analyses.

=2 o(tt), o(b-jet), o(y/Z+b)  In addition UK physicists

=> underlying event were architects of many
Searches Flavour of the building blocks:
=5 HoW*W Physics > Jet corrections
= 7 | E|D) => Bg oscill. <> CAL reco code
=> Trileptons = B¢ =MC tuning
=> Superjets = Lifetimes = etc.

=> Rare decays
Precision

Measurements
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Benchmarks : Cross-Sections

- —+—2 Wol | precISION

=
T |||||ll|

——oa I

=
T |||||ll|

(pb)

The gold standard that all
subsequent analyses are being
measured against.

T | T T T I T T T | T T T I T T T | T T T I T T T
I:I Cacciari et al. JHEP 0404:068 (2004) Assume m=175 GeVic?
Kidonakis,Vogt PRD 68 114014 (2003)  CDF Preliminary

%
"Dilepton
llepton ) /Z 8.3+1.5+1.0+0.5
‘Lepton+Jets: Kinemati
(Le:p7°60pb") c/é 6.0+0.6+-0.9+0.3
‘Lepton+Jets: Vertex T: g%‘_.‘_‘
Loptonslots: Vertex T 7 8.2+0.6+0.9+0.5

Lepton+Jets Soft Muon 1.3
% 5.3:3.3 +13:0.3

(L= 193 pb™)

"MET+Jets: Vertex Tag / 1.4
P % 6.1:1.2 +73+0.4
"All-hadroni vn-'rgy/y. : 3.3
-hadronic: Vertex 1a N
Al adrons % 8.0+1.7 +33+0.5
"Combined
i 1 7.3+0.5+0.6+-0.4
(t= 76|O Pb) | I% | (stalit) + (systl) + (lumi)

———y— 2y I'TY
c
.9 T ——————————
"6 1 WW= v Iy ~ SEARCHES
8 [ . S o —————
0 . ZWiZZ s It (Iv T vv) } I I
5 s Ho WW > Iv Iv (160 GeV) ™=
[ T -
DO (e)
10-4 z Bg gzl .) 70-200 pb! results e
¢ CDF (et )
’ 0-5 == Theory , ,
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Benchmarks : QCD

W, Z, photon

« Test QCD
cross-sections
& event
shapes.

* Backgrounds
to top & new
physics.

2% b jet. CDF RUN Il Preliminary  |—reanc | © Prepare tools
% 40: Fit of Mass at Secondary Verte ;g for H |ggs
” 35[\5=1.96 TeV, L ~ 335 pb’ N,,.,=101
" EX'520 GeV Ny =99 searches.
30 yt<1.5 N,y =30 = 12 .
wsl S e MC tuning for
- N, =46:15 LHC
= Z+b
153— K /
10;
sF-
0:\|Il|Ili||l|l\l\I|||l|lllAIIJlIIIIl\IIIlIIlIlIIl\
-5 -4 -3 -2 1 0 1 2 5

3 4
M,,.. / GeV/c?

SVix
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(W—ev) + 2njets CDF Run Il Preliminary
S [ T I T T T T I T T T T | T T T T l T T T T l T T .
:‘; 102 B Tiet ~ CDF Data _[dl.: 320 pb™ ]
T = - Wkin: ESz 20[GeV]; 17| <1.1 3
w C 2Mjet o MY = 20[GeV/c?); E} 230[GeV] ]
e - - - Jets:  JetClu R=0.4; jn|<2.0 -
_8 10 = wm = hadronlevel; no UE correction_
T E oy, e, -1 LO Alpgen + PYTHIA 3
u = Fet e e Total c normalized to Data 5
L . ¥ e .
.1 %
1 4"t & e : 1 =
- s e W]
- ® 3 i ; ’
“Fth i it
102 T
El I 1 1 —t 1 1 1 1 1 1 1 1 I 1 1 1 I 1 |§
0 50 100 150 200
Jet Transverse Energy (E7 ) [GeV]
" CDF Run Il Preliminary
— 10"
s - —e— Data
s L Pythia (CTEQ5I)
s L ] MC@NLO
-Sg L erwig
S —— Data Sys. Error
10—
E bb
i A T B B
0 0.5 1 1.5 2 25 3
A¢ (rad)
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- Testing models for diffractive Higgs production at the LHC P~ > P
(FP420) g Y
» Special trigger implemented. Y

« Demand exclusivity out to |n| ~ 7 using forward detectors. P —> o

4 N
I — silicon | - 3 events observed against expected

/6{’/‘ %\'\I tracker background of 0.0-0.2
n [
CAL \_ / o =0.14*"1 (stat) +0.03 (syst) pb

PP —>ppYY

« Compare to theory :

O =004x/+(3-5) pb

» Builds on search for exclusive
search pioneered by UK.

J
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]
* Searches ‘ Trileptons | - susy
Search for yJy; — ee+l+X
Ve , Missing E; after the M,, cut CDF Run Il Preliminary
. . 102 = = =
Di-Electron Invariant Mass Spectrum 210 B 4 ::( 190, M2 vjf"Mta“‘f L
~ 10°: s [ 4+ | Ldt=346.0pb (& mSu (momt
©  E CDFRunllPreliminary [, paa e i 17 Dreiivar
- o PR g
E j: DrellYan Z! %.10 - +++1> S W//—> eyv
10 £ E = WW Wzl zZly ZI
w o E [ Jet Background s - T T * T Fake Leptonsy(dat}z’a)
= - |:] EWK+yy Background ﬁ B -
ﬂ 3 i 1 E- B 1 T
510 §_ 1 E -. - "
E J-Ldt=819pb « ED - -
Z10° - GUT 0" g
o . SUSY N
10
c [}
1= .
3 ° 0 100 120
E A fl rSt Missing E; (GeV)
10° -1 -| b bevra vy target M>O’ A()=0’ tanﬁ=3’ m0=60 GeV (no slepton Imxmg)
50100 150 200 250 300 350 400" 450 500 S CDF Run Il Preliminary: L=350-750 pb”
Di-Electron Mass (GeV/c?) for LHC < 1.2 Excluded
95% CL Limits (Spin-1 2 by LEP — NLO oxBR(lll)
102 g imits (Spin-1) S k- NLO oxBR(lll) Uncertainty
S ECDF Run Il Preliminary 3 ﬁ 1 — 95% CL Upper Limit: observed
~ f 4~ with systematics ] g [ | - 95% CL Upper Limit: expected
- Ldt= 819 pb” 1 = ppe p ~ 7
+: 10l J. P —+— without systematics ] ? 0.8 Expected L!m!t + 1o XQ 4
2 10k E g% e Expected Limit = 20 q "2~ <
N F ] s BN q %
S | i o X )
5 ¢ | 06| LN Myx>127 GeV | %,
\ e~
F 900 GeV ] 04/ M X W'
107 850 GeV | = :
1Z8 3 02| | .
= \ P U O I A I B DRl N B
- v - 4
i I—% B T
102 ) \:j"“"”‘*w"f S
E b4 —& 3] O
Eoooaa by by by by by vy by gy I d
200 300 400 500 600 700 800 900 -y L ey
2 Chargino Mass (GeV/c”)
L M,. (GeVic?) y
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CDF Run Il Preliminary

| = data+ 1o

— April 10th 2006 <

N

-2 - Amg =17.33')37 (stat) =0.07 (syst) ps’

- - 0 - 0 -
1B > I"'D; X,B, » D, n*, B, » D, n* nt* 1

0 10

P(fluctuation) = 0.5%
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20 Ams [ps-1] 30

uctV
b = 5
Wé %W'
s - —— b
Vi. U, c
W
b Wv-]L-— 5
u, c, t uct

LATTICE —P>

Am,—»

Vv
Vil =0.208 0, (stat.+syst.)

ts
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B Oscillations : UK Contributions

180
160
140

|.P resolution
teg without LOO

e .

[ 2
©: §§..

120

100

o ......
ecoe .cee

o
OOOO 5@ o @ P
OOoOoooooooooooo000888398880388§§g§§$§

O+ o v 0y Ix10

\ i’,: 1 2 3 4 5
CDF un || Preliminary ' L=1fb" (P S KK Pr (GeV)
i oscill fit range . 4ata ‘
1
L — fit
> 600 -
g B, —» D, * JT
8 satellites . :
N * Layer-00 : improved impact parameter
o 400 combi bkg .. . e .
@ TN resolution increases mixing sensitivity
Q —->Dn .
%’ WA A \ by ~35 %. Equivalent to collecting
200
§ 80% more data.
| ) . ® Evaluation of physics backgrounds.
T R T B * B Mixing & Lifetimes Convener

Mass(¢(K K, t*) [GeVic]
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Mass Measurement in B.—J/y n*

E I I 1 T T 1 T m
B. (CDF 1) - PRL 81, 2432 (1998) | .
B, (DO IT) |- ICHEP, Aug. 2004 | . | a
B, (CDF 2) | r I
A, (CDF2) L i f 1
A, (CDFI) | Y ’\ This measurement el
s (] -
O
B, (CDF 2) |- 4 «<— CDF Run II, hep-ex/0508022 3 4
B, (Aleph) | / 4 l
|—
e B d
0 — —
B[, (CDF 2) f First measurement in fully reconstructed mode: -
B (CLEO)[ .
) B —=Jh n° i
B"(CDF2)[ a
B (CLEO)[ 1 Mass = 6285.7 + 5.3(stat.) = 1.2(syst.) MeV/c2 g
5200 5400 5600 5800 6000 6200 6400

Mass (Me\h‘cz)
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Many measurements already by UK physicists in JAp decay modes, e.g. A, = J/YA
Largest yields accumulated on CDF’s Displaced Track Trigger :

* 1 track +lepton:e.g. B.? —=/vD_* Eries T
. 0 (*) r ) RMS 342.5
cufj °2tracks:e.g. B"— D 'n wl B, JAyk
= Fit: 465 = 24 pm
= PDG:460 ym
LIJ 10 _ + /ndof =_ 12:1
L : B
-1
* UK physicists are pioneering new analysis methods for deconvolving trigger bias.
* UK physicists are developing new triggers, e.g. dedicated ¢ trigger (for Bs—¢9, etc.)
- J
4 )
L (>,2 * Bgy—=u'w : very stringent limits on new physics.
% 6 ® Searches for Bg—u'uw¢ , A,—u'wA underway
o "5' * X,—=Y(1S)n*w [sister of X(3872)— Jhp w'n ]
- J
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CDF UK Plans

DIRECT
SEARCHES

THE
STANDARD
MODEL

PRECISION
MEASURMENTS

April 20t" 2006, RAL CDF PPGP
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Tevatron Run II Preliminary

= w P
7 T Y
o= - \ |
B
= 10 WH-WWW =
i . DO: 363-384pb”"____
O N
§ T “6%73%3"35' =S e ) g D%:_,;?)},)\-§25_;;LY} .
> H—be’ = = : _—
N 10 =CDF, 29 pb! w%r;},vifg— - E
DO : 260-950 pb-! combined
1 F =
= J | \ | \ | : ]
100 120 140 160 180 200
m,, (GeV)
< ZH >
April 20" 2006, RAL CDF PPGP

* UK measurement of pp—WW @
CDF in Run Il
* New ideas to increase sensitivity

C UK measurement of Z+b. A
* UK leading improvements in dijet
mass resolution.
l
91 !
b
q —
b
N\ J
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* What improvements have to made for the Tevatron to say something incisive

Future : Higgs Search

about the SM Higgs with a few fb-1 ?

Luminosity equivalent=(S/J B)?

Example of work being

Improvement WH->lvbb | ZH->vvbb | ZH->lIbb undertaken by UK physicists.
mass resolution 1.7 1.7 1.7 <:

Continuous b-tag (NN) 1.5 1.5 1.5 17% — 12% : proven
Forward b-tag 1.1 1.1 1.1 12% — 10% : in progress
Forward leptons 1.3 1.0 1.6

Track-only leptons 1.4 1.0 1.6 Half of these improvement
NN selection 1.75 1.75 1.0 factors will be in place for
WH signal in ZH 1.0 2.7 1.0 Summer ‘06 results
Product of above 8.9 13.3 7.2

CDF+D@ combination 2.0 2.0 2.0

All combined 17.8 26.6 14.4

* 95% exclusion of 115 GeV Higgs with 2.5 fb-! (median experiment, no Higgs!)

April 20t" 2006, RAL
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Future : W Mass

4 -
New CDF M;, combination : * Constraining power on M,, :
172.4 = 2.6 GeV (750 pb-) A(M,o.)=1.5 GeV : A(M,,)~10 MeV
[TDR : 3 GeV for 2 fb] O(1%) on M., : (0.01%) on M,

* Requires exquisite understanding of energy &

T LT E L DL LT T D D T momentum scales, non-linearities and energy
80.70 | experimental errors 68% CL: a2 loss mechanism.
g LEP2/Tevatron (today) 1A * Skill set is concentrated in UK :
B ES | > 3 past & current EWK conveners
80.60 CDF & D0 Run2 e L > o
- > Involved in first Run Il M, measurement.
R - . MSsM| > |s performing Run Il T, measurement.
= & \ -
8 80.50 B 4000[scale = 1.0023+0.0001 .
e | kappa2= 1.57 £0.02 %
23 Ll | . 300 1=405/3 " Data E
; 1 e o — Fitted MC
1 20000
80.30 |- - -
SM 1 1500
MSSM - 10005
80.2 both models | : p
| I I IHeinemeyer, \lNeiglein '06 500?
S T G — e - 0:IIII\\\TWTII|IJ\\\\\\I|IIIJ\\\\\IIII
160 165 170 175 180 185 190 08 085 09 095 1 105 11 115 1.2

m, [GeV] E/P
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Future : B Physics

Bs Oscillations & Lifetime :

* Turn the By oscillations measurement into a >5-¢ determination with 85%F << §THE (|V|/|V4|)
> Addition of more data

> |nclusion of additional modes
> |mprovements to vertex resolution (LOO hit efficiency)

* Put the Bg under the microscope :
> Lifetimes in different channels
> AI'/T" using different decay modes
> Searches for significant CP violation (BSM)

Rare Decays :

p . e.g. FCNC processes can be S S
B"—=u'u K" enhanced by new physics. W
B’ - uuwK / b u Gt S
. ®* BR(B, = u'u ¢)=16.1x10" in SM. !
B =0 * First 30 evidence with 1 fo! ? =
A, =i A \ N

b g U w
April 20th 2006, RAL CDF PPGP 20




Conclusions

® The Tevatron collider & CDF are performing at or beyond expectations.

* UK physicists have played a crucial role in many of the benchmark measurements upon
which we are now building.

* We have developed a focused plan for the remainder of Run Il, building on unique strengths
of the Tevatron and commensurate with our skills & manpower levels :

= Searches for the Higgs Boson

Light SM & BSM Higgs discovery a real possibility with large integrated
luminosities

= Bg Physics & Rare Decay Searches
Proven & unique strength of the Tevatron
= Precision W Mass & Width Measurements
Key measurements well into the LHC era
® Continues to be a great training ground for a generation of pre-LHC students & post-docs.

® Groups are planning a managed transition to the LHC, but remaining responsive to any
surprises at the Tevatron.
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CDF Status

« Central Outer Tracker aging. A whiff of
oxygen (air into the gas) did the trick.

REVERSE AGED

NEW WIRE AGED WIRE

6-—_
i +0,
6l May 2004
c
—— R /“ Mww'
S ’s*’l;‘ by ‘J»““ floxms, # o “"”'””a
4t" 4 "
O [t s 62 "Q'r"“"“ ey
21—
L ! IR0
L Wi
Oi-.JmJ. | I (- e oy oy s
Jan.2002 Aug.2005

=
(=]
T

@ .
(=]
T T T

SILICON LADDERS %

-

(=]
=7 T e leale | 4
.0

20

. * H S .
H _ saho, cﬁlnnq
0 IIJ.l\lI |J {\I\ {\ L ‘J iv.llf II;

140 150 160 170 180 190 200 210
RunNum/1000
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92% operating (
|

86% good data

-

Silicon Tracker :
> Stable operations

> Most early failure modes (e.g. wire bond
resonances) no longer a serious issue.

> Coverage still adequate for both offline
tracking & secondary vertex triggering.

> Beam incidents remain the biggest threat.
Mitigating action already taken.

> Disasters aside, excellent prospects for
silicon coverage to remain very high for
remainder of Run Il

CDF PPGP 23




Glasgow: P.Bussey, R.StDenis, Burgon-Lyon, S.D’Auria, A.Robson, S.Thompson

Farrington, Unverhau, Nicolas, Davies

Liverpool: B.Heinemann, T. Berry, M.Houlden, G.Manca, R.McNulty, A.Mehta,
R.Oldeman, T.Shears, S.Farrington, B.King

Gajjar, Griffiths, Hayward, S-M Wynne, N.Austin

Oxford: F.Azfar, L.Cerrito, J.Goldstein, C.Hays, B.T.Huffman, L.Lyons, P.Renton,
J.Rademacker, J.Sjolin, O.Stelzer-Chilton, S.Stonjek

Robson, Pounder, Harper, Malde, Linacre
UCL: M.Lancaster, D.Waters, |.Bizjak, E.Nurse, V.Bartsch, L.Cerrito, A.Wyatt

Beecher, Cooper, Malik, McGivern, Vine

XXX = not included in 10/2006-09/2010 FTE contributions
YYY = students completing/continuing in last 2 years
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PhD’s Awarded In Last 2 Years

M. Turner; Measurement of the Mass of the A, Baryon; University of Liverpool; (2004).

H. Hayward; Measurement of Zy Production in p anti-p Collisions at Vs=1.96 TeV; University of
Liverpool; (2005).

A. Gajjar; Measurement of the b anti-b cross section in p anti-p Collisions at Vs=1.96 TeV;
University of Liverpool; (2005).

S. Farrington; A measurement of the B lifetime at CDF run II; University of Glasgow; (2004).

T. Unverhau; A measurement of the lifetime of the A, baryon with the CDF Detector at Tevatron
run II; University of Glasgow; (2004).

L.Y.Nicolas; Radiation environment simulations at the Tevatron, studies of the beam profile and
measurement of the B, meson mass; University of Glasgow; (2005).

A. Robson; A Measurement of Z Boson Production and Rapidity Distribution in p-pbar Collisions
at s = 1.96TeV; Univesity of Oxford; (2005).

D. McGivern; A Measurement of the W+W- production cross section in proton anti-proton
collisions at Vs =1.96 TeV in the DiLepton channel and limits on anomalous WWZ/gamma
couplings; UCL; (2005).
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Resource Management

2002/3 | 2003/4 | 2004/5 | 2005/6 | Request
Common Fund 0 0 63 103 100
M&O 7 8 6 7 5
Travel 150 154 152 192 190
Cumulative Spend 157 319 540 842
Cumulative Allocation 158 328 598 877

Common Fund low : good value physics return

Budget spend very close (-4%) to allocation.

Request is for funding at the same level & scaled by FTE

which falls in 2008/9

April 20t" 2006, RAL

CDF PPGP
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CDF Experiment
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Year 2002 2003 2004 2005 2006
. M(_)nth 1' 4 17 101 1 { 7 1{01 41 7 1] 47 19 m =
L] Luminosity
z100f =1.6 fb! delivered ]
240
gob =1.3 fb! on tape N
ElOOOL ]
= 300¢ . 9 1 250 # " ;
S, Operating Y
wol Efficiency ] 200 RECORD/
2000 Delivered we are here
[ 150 \ :,’
0 1000 1500 2000 2500 3000 3500 4000 4500 u f
Store Number 100 / :
) pay; :
Muon Extension Trigger Cross-Section (nb) :./
500_ 1 1 1 1 I 1 1 T I I T T T 1 I T I 1 1 I 1 1 1 1 l 1 T T I_ 0 ’ g — — — —
N o Average luminosity . 10/1/03 9/30/04 9/30/05 9/30/06 9/30/07 9/29/08 9/29/09
4001= e Bunch by bunch luminogdy _ Time
300 - KAt highest instantaneous luminosities we \
T physics i have ~ 5-6 overlapping min-bias events.
200r-cross-section! tmf;gi'? - « Some trigger cross-sections are growing out
E |_150:520.4 E of control.
1005 " iss1s 1 | Trigger deadtime at high L has been the main
- | | o . challenge for the last year.
OO 50 100 150 200 250 300

Instantaneous luminosity (< 10% cms-1) &Several upgrades are addressing this. /
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8 Tevatron Run 2
Luminosity Projections

calendar year
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« Radiation damage
— > 90% of total radiation is due to collisions: NIM A514, 188-193 (2003)
— Bias voltage scans as luminosity accumulates
« Study collected charge (hits on tracks) and mean noise
« Measurements agree with predictions up to 1 fb-1.

Predicted Silicon Lifetime
LOO (SGS Thompson)

LOO (Hamamatsu)
SVX LO (Hamamatsu) —o—
SVX LI (Hamamatsu) —o—

SVX L2 (Micron) o
SVX L3 (Hamamatsu) 5
SVX L4 (Micron)

8 fb-1

Lifetime 0 10 fb-1 20 fb' 30 fb- 40 fb-1

« Efforts to increase the Silicon lifetime
— Lowered Silicon operating temp. gradually from -6°C to -10°C.

— Thermally isolated SVX from COT inert regions such that the silicon can be
kept cold during COT work.
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Trigger Rates

* Triggers are sensitive to multiple interactions.
» Measure cross section vs # of primary interaction vertices.

« Calculate cross sec vs lum. using Poisson distribution of # of primary vertices.
» Good agreement with bunch-by-bunch data.

- Level-2 high p; electron Level-2 hlgh pT muon (0 6< |n| <1. 1)

. _l LI | LI I 1 I LI LI I I I I I I LI L I | I I I l— HSOO i
€ | o Average luminosity (36 bunches) 4 £ [ a h'thy non-linear behaVIOr f
S .f- @ Bunch-by-bunch lymihosity 7§ 400 7 7
o) 4 o B . . ]
4 1 4.0 Stereo confirmatjon -
= 4 9 — . R a3 .
S 4 6  of tracking triggers ]
=63+ ] 200 o . .
L= 71+ - - : -
Lyo= 86+ 10 1 b 149.1 .
Lyo= 149% 35 1 - ]

00 = 160 1é0 260 2%0 300 00' . .50 — .160. — ‘1é0' - .260. - .2é0. — .3‘00
Instantaneous luminosity (x 10* cm2s) Instantaneous luminosity (x 10* cmr2s)

/  trigger rate = cross sectionx £\,

At 3 x 1032 cm-2s-1 _ ~50% of Level-2 bandwidth.
~3% of Level-2 bandwidth Reduce to ~10 % with XFT upgrade
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Covers W, Z, Top, WH, ZH, H—=WW, SUS

Cross sections of high p- triggers (high p- e,u,y,jei\:,/I?T) with Level-1 upgrade
(

partial), LED, Z'

Tg\ - |2 CEM20_PT8 ALPHA Reces' =~ |
\24200__ — 12_CMX6_PT16 /
S - ——— L2 CMUP6_PT16 .
S1000F L2 JET120_NOROF =
* - ——— L2_PHOTON25 ]
H: - L2_MET35_JETS ]
o 800 — Total ]
@) N _
6001 —
400 .
200__-_:_‘___ - aobe 2 o | /
- *W“M/ —

0_ o bt b R — | L | . 7

0 50 100 150 200 25g 300

Instantaneous luminosity (x 10% cnr2s™)

~1/3 of Level-2 bandwidth at 3x1032 cm-2s-1: studying further improvements

Studied triggers for “full” high p; physics program: ~2/3 of bandwidth.

April 20t" 2006, RAL

Goal : make this for 50% of bandwidth
CDF PPGP
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Bs Oscillations

CDF Run Il Preliminary L =1 fb"

—— Data
£
%’ _ — Fit |
2 10000 ] B, Signal
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O
% ]
w S000-
O _
]
-
v
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194 196 1.98 2
2
5. 1D, X D mass [GeV/c']
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CDF Run Il Preliminary L=1.0fb"

b

8 | =datat1c a 95%CLIlimit 16.7 ps”

= o | = 1.645 O t 25.3 ps

= 0. V] sensitivity p :

E | Mdatat16450 i . ﬂ
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B Oscillations

« LOO improves track impact parameter resolution.
 Average improvement to L, resolution is 15%.
» Given the measured value of Amg, this corresponds to a ~35% increase in

amplitude resolution :

1 [Sep? -Gme) g
—_— = e -
O 2 S+B

m—— | xy resoluion without addition of LOO hits

m— Xy resolution with addition of LOO hits

PR T T T T WO TN T A T B B

| I A

10 15
Delta-M_s

20
(Ips)

25 30
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B Oscillations

CDF measurement & New Lattice Calculation of §

—
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Higgs XS & BR
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Higgs Projections

based on pre- Run 2 analyses

based on Run 2 analyses

mH—l 15 GeV/e?

[ SUSY/nggs Workshop
100} Higgs Sensitivity ('98-'99)

F Study ('03)
[ statistical power only

L (no systematics)
10

...............................................................................................

Significance o
~

50 discovery
1 3o evidence 3 0k,
F PRELIMINARY 95% CL exclusion -1

68% of all eXﬁeriments |

o i 1 i 1 i i 1 s ]
80 100 120 140 160 180 200 245 5 4 ¢ 8 10 10 1z

my (GeV)

Integrated Luminosity (b’

« Confirmed previous studies with run 2 data experience

— Syst. uncertainties increase required luminosity by 40%
« 95% C.L. exclusion:

— JLdt=2-2.5 fb"': probe LEP excess at m ;=115 GeV/c?

— JLdt=4.0 fb'!: up to m;=130 GeV/c?

—  JLdt=8.0fb': up to m,=135 GeV/c? } Severely constrains MSSM
« 3s evidence:

— JLdt=5.0 fb': for m =115 GeV/c?
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tan B
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Top Mass Combination

CDF Run Il Preliminary (April 2006)
P . . M
All hadronic: Ideogram 177.1+ 6.8
(L= 320 pb”’)
[ |
Dilepton: Matrix Element 1645+ 55
(L= 750 pb”’)
- ®
Lepton+Jets: Decay Length 183.9 + 126
(L= 695 pb”) '
-
Lepton+Jets: Template 1734+ 2.8
(L= 680 pb”)
CDF April’06 e 1724+ 26
(720 pb7) | | | | | |
150 160 170 180 21 90 200
Top Quark Mass (GeV/c")
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Top Mass Projection

Lepton+jets channel (CDF+D0 combined)

Prospect for M,
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W Mass Projection
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Chargino Mass Projection
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Rare Decay Projections
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