


p sou

-

fce

1.96

Main Injector
& Recycler

e

a—

by




7+7,8+9 - % -

Integrated Luminosity (fb™)

FermilabTevatron Accelerator With Main Injector

Accumulakor (8 Gey)
Debuncher {8 Gev)

Linac

Booster

Al
Tev Extraction
d Target Collider Aborts

ain Ingctor
150 Gey

Reacycler

pAbort i B0 Detector
and Low Beta

D0 Detector
and Low Beta

— 30mA/hr
—25mA/hr
—20mA/hr

— 15mA/hr

Switc hyard
7

p Abort

Sep-04 -
Sep-05 +
Oct-06
Oct-07 +
Oct-08 +

Oct-09 -

O
2
@




2,500
2,250
2,000
1,750
1,500
1,250
1,000

750

Integrated Luminosity (1/pb)

500

250

Jul-2002 Jan-2003 Jul-2003 Jan-2004 Jul-2004 Jan-2005 Jul-2005 Jan-2006 Jul-2006 Jan-2007 Jul-20(

o

Integrated Luminosity (1/pb)

Jt
C. 2

~

—

“| = Fiscal Year 07

¥ Fiscal Year 02

® Fiscal Year 06 4 Fiscal Year 05

+ Fiscal Year 04 = Fiscal Year 03

Collider Run Il Feak Luminosity

JWE+32

2B0E+32

2 40E+32

JAE+32

2 B0E+32

A
ﬁ 2 40E 432

200E+32

160E+32

1 20E+32

Peak Luminosity

8.00E+31

4 00E+31

2.00E+32
T 160E+32
'

t 1 20E+32

+ B.O0E+31

0.00E-+00

040101
o7m1o
100101

4 00E+31

000E+00

0o102
010103
040103
10/01/03
01/01/04

® 040104

070103
07/01/04
10/01/04
mMao1ns
040105
070105
10/01/05
01/01/06

o

4 Peak Luminosity « Pealk Lum 20x Average

04/01/06

070106

01/01/07

Peak Lum 20x Average

Data-taking Efficiency (%)

3.0
2.8
26
24
2.2
2.0

Luminosity (/fb)

1.2
1.0
0.8
0.6
04
0.2

0.0

Run Il Integrated Luminosity

19 April 2002 - 8 April 2007 ‘

NS

N

-
L

— Delivered

L —1—1

— Recorded

T T T

=]

Apr- Jul-

02 02

Oct- Jan- Apr- Jul Oct- Jan- Apr- Jul- Oct- Jan- Apr-

02 03 03 03 03 04 04 04 04

2003

05 05

2004

Jul-
05

Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul-

05 08 06 06 06 07 07 07

2005 2006 2007

Year2002
Monthl

100

B0

60

40y

200

4 7 101 4 71

01 4 7 14 7101 710

:

.

o

- . Store| effidiendy
20 er re avemﬁe

1000 1500 2000 2500 3000

3500 4000 4500 5000
Store Number

)




"6

3%, (

l@% 5

3 AD5

3 -5

-5

3

AB4’

Calorimeter

Solenoid

Fiber Tracker










I

—_

D Total inelastic C

% 10° 1 G 2

S | fmb In11b ) 3H I5

- 10 bb )3F <5

@

8 6 1 x 1012 )3 5

S 10" rub G &C)

k W

0 g

%, 6 X 106 i

o -Nb 7

ST 6 x 108

o tt y

= 6l 14,000

% 10 -pb\ 5,000 0

8 14

5 10 Higgs (ZH+WH) | . _ # = -
16'fb 10

Lm 100 120 140 160 180 200 0 -

Higgs mass (GeV)/c?




60

3 /& /5

/

15

3

5

3

6

hadrons




F <

3'%" - 35
M@*
3%+$ - $5
M ---
! *
35+$7
- $5
4 6
C@&C'&C L.3%-9%5
/ 6
Mmm<@& = mMmm <N&
mmff 3% - 5
C
- M
F MM
&

3 @ =5
@)
)
3 LL5
M@* 3-O,PM@-5
$+$
E: -
’||+( $
: 3M
5, $+? <
G 3- 5
Gttt E: G
G )F,-

MG -, )F




MgN 7 $ -
s3 -5

4@*

G3 5
E )G
G ttt




N
"%
I

C R$- S
# C" <p,C <p
C6C <<&C p<&C L
C RI" - S
C mmnC mmm

) C & CC &

= - )+ & )+G =& C+< & C+/




C

K 3" - $5
$7+ D T$ $3;"U 45

&  $-
- C

14 (& '7""? "%

VS(H((W'+$'3  5W"+"
3 5 6P G -

3 "%5

o 2
'g + datat1c & 95% CLImit 17.2 ps’
E'I D] 18450 O sensitivity 3ps’
e 11 M data+ 1645 ¢ ﬂ a ot M
< data £ 1.845 o (stat. only) ¥
0.5
() gl Vo Tl T
-0.5
-1
1.5
22 .
0 5 10 15 20 25 30 35
-1
o _Am, [ps]
=]

—h

Fitted Amplitude

I —-—data\j

sl — cosine with A=1.28

JETEE NN NN AT AT FE N AR N
0 005 01 015 02 025 0.3 035
Decay Time Modulo 2n/Am, [ps]




Ill 1 _ ’$
cC %" ?  34+?2@,"+( 0+5
) - T:+23(+95$8B:93:"5U 4
E I ||+8 _’$ 4 6
4 6 1 11 . Ml
BR(SUSY) 1t BR(sM) <M a0 ) CT$"385$" ;93:"5 U
m:, CT+?35%" ,;93,;"5U
. o . - ++
s A (§ / = 3%+? - $5
] $ &$"+8W"+ 0
) ¥z < 25706 Funla Pralimina
L § = - ry
s . W H % o Sideband 1 Eignalragi-:unJ Sideband 2
%1.5;—
D.E:
s ~ tan®p = 5 E . . . . . .
N\ 0745 48 5 52 54 58 58 & 62 &4

Invariant mass [0 |0} [GeWtz]



C '+?35 %"

&) &

13

so0g RE=50> 4020, 1>0, my=175 GeV
B:93:"5U 4& ]
C T;+?3(+95$" B:9 3;"

10Ky

tan(f3)

2

Hl

Q 50 300 750 1000 L350

L1500
My /2 [GeV]

CDF+D0 BR(B,—u"’) Projection

108

SM Predicti

1Ml fra il | s 351 40 -i;-l,l- S0
M, (GeV)
M. Carena
(Moriond 2007 )

10-9I\\III|

I\\II|
1

10
Integrated Luminosity (fb'1)

77

)+




\

+ +

C

»305_ :
Q-0_4E_w,kCcms.trasuned DG, 1.1 ib!
= DS;_IBg—>Jh|I¢
T E JECLLTTNS Combinad
0n0.2F H ~n,  SM semileptonic
~ g t I/ ] chaerige
o %, asymmetry
< U'1;_ y band
OF-
01 AL =0.13£0.09 ps ™
o2 ® ]
“E +0.47
-0.3F ¢s - _0-70_0_19
04 AT = ATSMx |cos(ds)|
-05:||| v by by by s by ey
-3 -1 0 1 2 3

C-< &)

¢, (radians

G =&)+

Candidates per 5 eV’

Lc

3% - 3}

"6

16 -

CDE Il Preliminary. L = 1.1 b’

=5
=0
35
30
=25

=20
15
10

=

$+'8W+ESW+";

$HOW"+((W"+"$'

35
$+? W+$7W+"9 305

S

S

Fit Prob. — 81 %

Total Fit
Z{) — Background

2, — Ag‘.ﬂ:_

E;‘ — Aobft_

=5
=i
pe =]
30
=25
=20
15

..,.....Hll\\H‘HH‘HHPHIlHH‘I

10
= B

Total Fit
Background

Lo}
(sl =]

L 1
o1 L= [aNC]

D = m{Agm) - m(Agj - m

T

1
0= Lo =

(SGev/c™)






C - 6
K - HI& &
F - &
H!
) =
. 3-= 5
/| 6
* 3 H
[ 5
K
| * 0,
@* & M@*
E

+# &K+ & )+1Q &4+ & +) & +A




109

S
2 1o
ﬁm’

2

hL
i

2 g

i 4]
=
i

oo
L U

10
10®

hidpoint, A=o 7, ™' 1, L, = 102 &'
—a— [Daa

!.' —a— PLC: PLCUE T4, CTEGS. 1061
™ comecbed bo hadron kewel
.'-‘_ = et 1 202, Agy=1 3
e
——
]
i
—-—
——
—
e
=, =]
CDF Hun IT Prelmm imyy |
M IR B R R RN IR B
=00 A0 [=aw] =00 1000 1200 1400

M, [Gevic']

i

L]

2

orimeter jet

FH

“cal

g
2

“particle jet”

e e o e e e B e

“parton jet”

3
RSy R ey

-

-
-
-

==

L}

n
L]

X

~NLO M = = Pp CTEGS.1 M
Hadronization comections applied

with threshold corrections (2- kopl
— — — - FDF uncertainty

- - == without threshold corrections (2-loop)

(=1 = 0.7

cone

o]

DS Run 1l preliminary

L T N B

%
P |

= 0.9 fb’

100 200 300 400 500 &S00 OO

P (SeWV/c)

)




o

CDF Run Il Prellmlinary

JetClu Reone=0.4, N, l<1.2
Er 35 GeV, E__»32 GeV
\Ils =1 '9|6 TeV

i

_ =1
!_._.2|6.0.p.b|...|.. 1

Data - systematics

. 4 Pythia Tune A (CTEQ5L)
=
== Herwig (CTEQS5L})
: S e MC@MNLO + Jimmy (CTEQ6.1M)

40 60 80 100 120

140 Y60 180 200 220
Leading jet ET (GeV)

el Runll Fraliminany:

% 107 OE daa
R - Feglon 1:y & et in CC, =5
= CR ey
L= n = n
= 10° & %md-::hGQEIHEEﬁEE
2 o ML ©CO
5 CTED 8M, . e THiy')
= oS - Reglen 1
-;EL_ 1 2 ik S Peglon2
. Y l‘ Fleglon's
= A “w ——= Paglond
] Hen
S0 -
=) B
'IITE T ih'"".ﬂ“
i, o
2 L=11f"" B bl
10 w
10 Ll L I I N 1
L1} 5 100 150 20 250 J0
p? {GeV)
CDF Run Il Preliminary
o 10°E
g a Data - systematics |
8 C ]
& | .+ Pythia Tune A (CTEQSL) v
= B :j:FH
2 k- Herwig (CTEQS5L) -
-U; = =
k) F —e— MC@NLO + Jimmy (CTEQ&.1M) —
&) R +
A P ————
I S [ S
10° —
. —r JetClu Ryone=0.4, M, [<1.2
- Eq 35 GeV, E, >32 GeV
\Is = 1.96 TeV, L = 260 pb’
PRI R TN [ TR T T T T SR T TR N TR T ST TN N T T | IR R

10

0 0.5 1 15 2 2.5 3

A ¢ (rad)




&
&
! )
I !II
3! ++5
) - 3 & MM& M& gk Ny
M6
- - 1" 37+? s5
' M % S
- "+?20 -
1& 1"
| MM 7 s3 "5
Mgk @
Mg | 3"+729 - 5 1"3% 5
® " -
+




ll(6 !
M n 4
"
SV2+H(W"+$ - 3
r 2 b ]
1 L ]
0 L ]
D 1t ]
" 747 S |
3L ]
||% 3 -2 2 3
n
SV?+;8@$+;$$+9? 3 @ 5 - | Sou.rce | Expectation + Stat + Syst + Lumi |
! Z+jets 122 £ 027+ 028 £ -
| WZ Candidate Transverse Mass | ZZ 089 i 001 i 009 :t 005
<= — Zy 0.48 £ 0.06 £ 0.15 £ 0.03
§as= DO PunllPreliminary t 0.12 £ 0.01 £ 0.01 + 0.01
= a Wz 9.79 £ 0.03 £ 0.31 £ 0.59
g 3.5 I 2 Sinel MG + Backarouncs Total Background 2.70 £ 0.28 £ 0.33 £ 0.09
3 P —— - Total Expected 12.50 £+ 0.28 + 0.46 £+ 0.68
25
Observed 16
S3M5V9+"@%8 3 +@ +5 -
-2- = g, [=
\ 20 30 40 50 60 70 80 90 100 3 - 5 T $+9 $ ( 39-@

Transverse Mass (GeV)




Events / 0.50

MM

MM 7 S
6 s, V+$ -
! 3MM nn5 "%
& $+7 - &
sV$+$P¥E, 3 @ 5 -

[ ] e

lepton 1
—— . ————w—| Centrale’ :'
CDF Run Il Preliminary I Ldt=1.1fp" pr= 1215469\.’
n = -0.
sdata [Oit
Ozz @wy
10?4 Owz [Ow+jets
gww oy 2 GeV
104 : lepton 2
Central ¢*
| pr=>51.5GeV
1 / n=-1.1
l_!
—_— i
107 ?—
5 -45 -4 -35 -3 25 2 -15 -1 -05 0 |
log,,(1-LR) (ZZ, WW bkg)
— —




JN -
JN VWS$J?

W 7

W=t

et

B

X3 @Y5V $;+$W'+8 - T - .
XAM@Y5V 7+,W"+9 - -

"3F P(A&) 30R)F 5P e
X3 @Y5V ?2+'W"+9OW"+'3 E 7 -

1 6

Background Subiracted Data

XIM@Y5 V7+9$W"+7W"+?3 5 -

Standard MModel MC

Events/(0.75)
2
[=]
|

Anomalous Coupling MC {k=-14=0 I

60—

40—

20—

First (Last) bin is under (over) flow



syants /0.5 CaY

ayants /0.5 Gay

CDF Il preliminary [ L of = 200 pb™

1000

SO0 M, = (80349 + &4 » MeVW

stat

w»i/dof = 59 / 48

25 TO S0 100
m (v (Gewv)
SIALTAY A 2 2
CDF Il praeliminary ‘I— £ ot~ 200 pb’

OO

nM, = (20493 + 48_ ) MeV

w2idof = BG / 48

o =0 o0 10
- + 5 o My el (Gevr

®

CDF Il Preliminary {( 350 pb-1 )

% 'y =1(2118 + 60) MeV
S’, 104 ¥Idof [fit range] = 19/21
i +*Idof [full range] = 32/29
=
g 10° « Data
Ll — W MC + Bckgd
= Bckgd
107 L
10 L
1
50 100 150 200
M, (ev)(GeV)
[MeV]
2231+ 172 L D& (RUN-1) s0pb!
2050 £ 130 L CDF (RUN-1)  11opp
2011t 142 i D& (RUN-2)*  1eopw
2032+ 71 —a— CDF (RUN-2)* asopn*
2036 £ 63 —a— CDF (RUN-1,2)*4s0pu
2049 + 57 —— TEVATRON*
2196 + 84 —— LEP-2*
2095 + 47 SM World Av
¥ 2idf = 3.3/5 * : Preliminary
Lo v v v b v v v b v v v b v v b b b |
1.8 1.9 2 21 22 2.3 2.4 2.5

r, [GeV]



F C
L= Z$
) H!
3 - 05
/
$ - $ /| & 6
- L
)
6 3" "5
F 3 5
| A -
)
G & +




$I
$? 3'7J/5 ! F 2
- %90 It 2
/ PP - &I $- F

<
six jets
44.4%
T+Hets
14.8%
pLHets e
14.8%

JLLL 1.25%
/

14,589 T tets




®99U 3- = "+9U5

2 @ DO Runll Preliminary —__DATA

Bl - I+jets (8.3)pb|
1200 == I £ — 1 (8.3)pb
— Il single top
. 2 1000 I wee

X e B Wbb

. wij
H Z
Multi-jet

Events Predicted vs. Number of Jets

CDF 1l Preliminary 1.1 fb -
= Diboson

E== + Drell-Yan
== + fakes

+ ti (c = 6.7 pb)

|
1Jet 2Jets =4Jets

1°°D0 Runll Preliminary
1 1 o uncertainty F
—e— Data -
80—
60—
40—
20

o



FO+1 +F - 6
s3 56 8+?W$

W"+9 -

+—6.8+0.6 pb (Kidonakis, Vogt)
+=6.7+0.7-0.9 pb (Cacciari et al.)

|
' &$ -

DO: s,,= 6.8"12, ,(stat) *0-2 ; g(syst) 0.4(lumi)pb

2 0 2 4

CDF s = 9.0+1.3(stat)+ 0.5(sys)+0.5(lum)pb

D= Run Il Preliminary

m, =175 GeWic™

combined (topological)| 7.q *1-2+1.4 b
1=230 pb™" HH —+ -1 42 44 P
dilepton (topological) \ +1.2 3+0.9
6.8 rb
L=71000 pb" H—\—H 1.1 -o.8
track/omu combined \§_._H 8.6 112711 b
= o - -
tau+jets \ +4.3 207
. Fa . 5.1 *- “’ pb
1=350 pp ¥ o \\ 1 -3.5 0.7
alljets/(vertex tag) \ 4.5 *20 +1.4 pb
L=a10 pb” -1.9 -1.1
I+jets (vertex tag) \ +0.9
- 6.6 ‘00 pb
L=420 pb -

I+jets (NN tag) g 3 +0-6 +0.9 b
L=970 pu’ -~ o5 10 P
I+jets (topological) 6.3 +0-9 +0.7 b
L—970 pb" o8 o7 P

Caccif\h
1 B Kidon

I. JHEP 0404 :068(2004)

o Vool PRO B8 1T ER00P L

6

8 10 12 14 16

c(pp — tt) (pb)
|

" @ %

Sy = 8.3 100 5 5(stat) "9, o(syst)

0.5 (lumi) pb

FO 3

] L I I
Cacciari ot al. JHEFP 0903:06

'Lep‘tDn+Tri=}:|-(_

(=2 b )

=TT [=Halaty]

(L= 750 ot ')

"LeptontJdets: Hinematic

(L= F&0 ot "}

. t rJets: Wert hE
(Lef.a%ngp;’f =rbeac a’% 8.2+t0.64+0.9+-0.5

LI LI — (I — | I——
(20oa) l Assume mM,=175 :v'..lcz
Kidonakis . Wogl PRD 68 114014 {2003)

CDF Prelirmmimary

[ ——
292.01.30.520.5

LR

-
8.3+1.5+1.0+=0.5
S.

0O+=0.6+-0.9+-0.3

Lepton-+Jets: Soft Muomn

(L= 760 ok )

-
729 7.8+1.7 +33+0.5

To.a—

TMET+Jdets: Vertex Tag

(=311 pbs )

TaAaul-hadro i < wertesx Taa

(L =31020 )

‘"Combined(old SLT.all-h

(L= 760 o )
1 1 1 I 1 1 1 I 1 1 1

G.1x1.2 = 3+-0. .4

i

8.3+1.0 +2-2+0.5

F.3+0.54+-0.60.4

.[’s.ffij ) + [(spsid +— (Frerraa)
1 1 T i "I

=2 -4 L&

|
8 10 1= 14
~




Double Tags Events'10(GeVic)

Single Tags Events'10(GeV/c)

) &

)

CDF Runll preliminary L=943pb™

16

14

12

10

Single Tags

A Data
|:| Signal+Bakground
I Sackground

180 200 220 -
Event Top Mass (GeV/c)

CDF Runll preliminary L=943|:,I::’1

10

]

oublele Tags
- Data

[ signal+Bakground
I Eackground

140 160 180 200 220 =
Event Top Mass (GeV/c)

"# $% &(

)

KF

Best Tevatron Run Il (preliminary, March 2007)

——
All-Jets: CDF
i 171.1£4.3
. ——
Dilepton: CDF
opton: < 164.5+ 5.6
. —_—
Dilepton: DO
oplon: D 172.5+8.0
——
Lepton+Jets: CDF
Lo ! 170.9+2.5
——
Lepton+Jets: DO
e 170.5+2.7
-8
Tevatron 1709+ 1.8

(Run I/Run I, March 2007) 5
| | | be fdof|= 9.2/10 |
|

150 160 170 180 21 90 200
Top Quark Mass (GeV/c")




I/ R?

+++

$U
\

'S3- 5

Lepton—+jets chanmel (CDF+D0O combined)

Statistical uncertainty

JES systematic uncertainty (from M, only)
Remaining systematic uncertanties

Total uncertainty

e S s
"mm
-4 e L T Y SRR R s
o
“ry
.. “rwy
- okl ™
.y ELE
. "ramm
Frree. ----'-..--..-..lillillll(-l-l-l-----I
NN EEsREEEsEEsEEEsEmEmEEs

— 5 —
"
CDF Top Mass Uncertainty D a.s
(I+l and I+j channels combined) =
= R ammnm
10 1 o ]
~ = e
2 16" 2" 4 8fb’ 8 3.5
= = —
2 v =,
—
E . 2.5
et e
_LQ’ ¥ CDF Results ’ --..f"/x'»f/,lf >
= 1 4 "-,.f 7o »
= % Run lla goal (TDR 1996) 2 | s
< -
Scale A(stat) / NL, Fix A(syst) o "::""'s
(assumes no improvements) e,
--------- Scale A(total) / NL 0.5
(improvements required)
L] L] L) 0
2 3 4 O 1
10 10 10

Integrated Luminosity (pb'1)

! $U

3

=1 s &3 .7 1.8
Integrated Luminosity (fb™ ")

)




Iﬁ‘a-ch [pb]

-

&)
F <

6
, 35V"'+88 -
, 3-5V$+;8 -
$ - ! 6
s3@5T+% -B;9U 4

CDOF Il 695 pb-'1 Prealiminary

Ay
E L ZOF I data
3'55_ 95% C.L.
3;— S—
2 5k m  Standard Model
2E-
1.52—
E
0.5
S R B R R R

SH]A -]

I A-
- q...\-"-\. " q
q . t "'-.;.__.-""
&) M B ot
pp—!
q b g I =
#tl - & " 247 s
ll+; _ 6
D& Run Il preliminary
2 a00}- - 0.9 fb' =
= ST tb+tgb ™
E tt
> - - W+jets 0
i %00 Multijets
=10 uncertainty -
on background
100
0

0.2 0.4 0.6 0.8 1
tb+tqgb Decision Tree Output




3 5

s3 @ 5V7+WS$+7 -
"+%8T]A -]T$ B;9U 4

g+Fchannels D@ Aun |l Preliminary, @10 pk?
45

D49 Run |l prefiminary p.af!

3 L]

i

Ceehoniresa R asE

C 2 _ +010
£ v, [F= 10045

+14

Z
+1 A E di_
£
ﬁ

e e T

E
E
E
|
|
E
E
E
E
E
E

Pa 2 sdemanta : d. & 5 == 2_5; 1
| i i
Bawsdantii | s0*'d o 15 i
. | i
B 1 Kikduns, PROT, | OIS Gre), = TS Gt !
Z S ullkan PFD il G, N, m T Gl 05E
i I i i i I i i i i I i i i i : 1 i i i i i L I. L L L
0 [= 10 15 qII 0z 04 0g n.a 1

- [Vib £
o (5 — th+X, tqb+X} [pb] ‘




)GT$773$8l5 AJ ' :|||-|||||||||||||||||||||:
BQU 4 & 7o - SXperimemal emors 555 CL: _
) LE F2iTevatron [ioday) i
5 Mg = 144 GV | m— TevaronLHC |
. SR e |LCK3Igar m
i = |
ke —0.0275&40 00035 7 —_ i W
- 0,02 74940 00012 ﬁ &0.50 B
4 e+= incl. low OF data - ) -
=
" =
= T - - 040 :I i1
2 | i LEL-L. :
S0 I&h |
S 1A [TITITIOI
1 7 |I jLl =T 1111111111
F'reliminary.f- S0.20 beth madst: -
"30 100 300 U i e ur T At
160 165 170 175 150 155
my [GeV] 4G & +G =&+ m IR
F < ) IIIlI( #+)+ _ + & : Jn%||7$7(




ZH

1 u e
N

H

|

100 120 140 160 180 200
my (GeV/c?)

Tevatron Run II Preliminary G~
7~

1 T 3
c _‘_:;;'_'_‘E E 10 D 330 pb* ZH—s1bb i
[ Standard Model ] = A Wit bl CDF 11k 5
T BR(hg, ) — g £
- r,-‘rf j 107 NN T ' ¥ e g H_awWw gl
S = e N Lemt Il e AP e CDE 360 g
0" / 4 © e SO N .
1 = ] o B
1 = ~§ ' -
77 ] <& 10 ! \ e
WH—Ivbh FH—vvbb 0 ey, Tt T emcaccmm=-mT
_ DOz 378 ph ! CDE 1 b
i CDF+D0 Combined
-2 1
l.:' ~—] | July Qﬁ‘l'z[][h /
1~ 110 120 130 140 150 160 170 180 190

B0 100 120 1440 - 160 L& 200 mH (GEV)



95% CL Limit / SM

& MG !

) 3 1
" G& MG

40p Tevatron Run Il Preliminary
-1
SR ... D@ Expected Ldt=0.3-1.0 fb
sof B e CDF Expected
Eao mmnn Tevatron Expected
25 ﬂ:—i = Tevatron Observed
2
i

T

190 200
my, (GeV/c?)

Limit / ofpii—> WHIZH/H)BR{H- BB W)
5

- = Observed Limit
- =eeeee Expected Limit

UTTUFUll D@ Combination”
D@ Preliminary, L=1.0 b’

T T A T M AT O B T T ) T

150 160 170 130 190 200
my, [GeY =™}

! 6

5

Analysis CDF limit (1fb™) DO limit (1fb-7)
factor above SM factor above SM
observed (expected) observed (expected)

IH-=vbb@115

Technique: M; 16 (15) éom

WH-=kbb@115

Technique: M; 26 (17) * 10 (9)

Technique: ME * 13 (10)

IH-=Ilbb@ 115

Technique: NN2D * 16 (14 33 (34)

H-=WW=lviv@ 160

Technique: A® (1,]) (6) 4(5)

Technique: ME 35 (95)

# % IIIII(

9"U




S

=
=

My = 1680 GeaV A.—""I.._l'.'

N other

i Zfyt—tx

jet fake

EW, tt

~100

100

150 200
myjg (GeV)
A—TT
o ZNt—tTT _
I other EW, tt
jet fake

150 200
myjg (GeV)

100

— My = 160 GeV

250 300

[+

b= +200 GeV. M, = 200 GeW, m, = 0.8 M_
M, e, = 1 TaW, X, = V86 Mg o, (M ™) Mg .. =2 TeV, X, =0 (no-mixing)

10

expected no Mmixing

mp ¥

CDF Run Il 1 fb-1

MSSM O—TT Search
Preliminary

180

T ||||rIT|

o

50

DG Prelaninans, 1.0 iz’
B 1ma =TT

==
| P g TITH

100 150 =200 250
Visible Mass (GeV) /



0 CDF Run Il Preliminary

%

(GeVic
q [*]
2

L=1.1 ﬂcr1

300
Mg (GeVIc )

3-jets inclusive
A =0, tanp=5, u<0 -~

utlon

I observed 95% C.L.
observed +/-15

----- obs. ISR/FSR syst. incl., é E

----- expected 95% C.L. ’,

- &

no mSUGRA

\\\\\\\\\\\\

m({q) < m(x1

R T
D@ Run Il Preliminary, 0.9-1.1 fb' -

;) BR(3I) (pb)

) —— Observed Limit

T T T

MG )=MGE)=2M (%) M)>M(%,)
tanB=3, u>0, no slepton mixing

------ Expected Limit

]
-
]
L
-
Lo

T T il o s s

500 600

120 130 140 150 160

Chargino Mass (GeV)
_




<
O

4H 3
S

D@ Run Il Preliminary, 1 fb™

Entries / 20 GeV
SN

'y
o

107

102

\:l ALPGEN (Z — pp)+jets
\:l ALPGEN Wijets inclusive
:l PYTHIA ffinclusive
:l QCD Background

® a5

I

I PYTHIA Signal (M = 200 GeV. = 0.5)

(T T S | A

gl_lllll[lll IIIIII|T| IIIII|T|'| IIIIII|T| IIIIII|TI TTT

\ 10°

100 150 200 250 300 350 400 450 500
Reconstructed Leptoquark Invariant Mass MLG reco (GeV)

,_,
2

T TTTTI]

—
]

T IIIII|T|

o(pp — VLQ, VLQ,} (pb)

T IIIII|T|

H
2

| COF Runl

102

105

%@ E CDF Run Il Preliminary Data

> [

Q Drell-Yan

G 10° -

0 E 11 [ Jet Background
~ f JJ EWK+yy Background
8210° -

: f

>

w10%:

(- E

=2

Di-Electron Invariant Mass Spectrum

107

-2 II{JIlJIlJIlLJIlJ‘LJIIJ\lII Ay i
1050 100 150 200 250 300 350 400 450 500 550

Di-Electron Mass (GeV/c?)

!
w
w
z
B
=
o
:
B
=
2
K
W
o
&

I
GR@FPA+PYTHIA Monte Carlo
B("V:L.(:Z3 — 1T hb)=100%, CTEQSL
Yang-Mills Couplings
-------- Minimal Couplings

[ 1 Theory Uncerainty [iﬂU%DF +o2 1 3
Observed 95% C.L. Limits-

--o- Minimal Gouplings -
Yarg-Mills Couplings3

L 111

wl

Minirma

I Eouplings

M > 217 GeVic )

-
S

—
A

300 350 400
Vector LQ, Mass (GeV/c?)

]
[
0
]






By end FY09

By end FYO7

—
-

W30/03

9/30/05

9/30/07

9/30/09

ST R e QWE!WCIQS—W’_

1u14

1p'?

10
1o 17

1019

102

10 ®

107

10 °

1o %

1o 9

1o ?

1o ®

Jets
Bottom
|

WWE

SUsSY

To slquarks
]




C# <E




n
Wall Calorimeter (H) ‘ \/// Lo Solenoid
" .,\;

Plug~€alorimeter (E./H)

Forward MugQn

'» SR |

1A
g
A Gioee

Forward Calorimeter (E)

Luminosity Monitor

Time of Flight

— 3 I = 5 entral Outer Tracker
Silicon Vertex Detector

d J V ||+|n|n9 O R AS\ LeptonsmlthFﬁiate Silicon
F) W/Z decays

dF JF Z$?+9UJCF A $+9UR A& ] T $+$S




? 7

No showstopper;foreseen; thiough, F09)|




-

350
300
250
200
150
100

Depletion Voltage (V)

‘ AD I

AD 4" O
|+9 _

B Central Prediction
B +| g Prediction
-1 @ Prediction

Il Dat

5

max. depletion voltage /

Prediction

|
000 4000

| I
6000 6000

Integrated Luminosity (pb')

6
A _

4 _ 8

"3 5 (+7 A

$3!5 7+?39+%5 J3A 5
'35 8+93%"+:5| J3A 5
2315 | $"+( A

73!5 "?37"5 J3A 5
93!'5 $7 A

%3! 5 P7" J

(3!5 P7" J




I

0

10}— . :
- COT Gainvs. Time

al_

&l | Inner laygr
H :J';:-ir.,.. 5 L.lpﬁ F’d Mww::*‘/
_I‘.'“r'-:' :E; ﬂ " .:AM: -:,' 1 Wﬂ ‘

of ienibas o (T 22N
Tk ﬂ: plighr VN, ""jf_“:h by, e e Outer layer
cid imr'@.ﬁﬂm | — ;r%~ —

E__ ’ N
il k

l__l_J____I____]_I | 1 1 | | 1 | II 1 | | 1 | | | | | | |
1021"31 07/02 1202 /03 01/04 /04 12/04 /05 1200

Jan.2002 ugh2005




6 N N
0 -
AD 3 -
l$’
SVX Layer O
3300 Il Central P.re<.j|ct|on
o B +1 Prediction
8 I -1 Prediction
£ 200 M Bias Scan Data V4
c maximum bias voltage
©
©
$100
A .
0
0 2 4 6 8

Integrated Luminosity (fb-1)

Model: S. Worm, Lifetime of the CDF Run Il Silicon, VERTEX 2003

LOO + SVX + ISL Ladders

Working ladders (%) o
[=2]
=

F-
o

00

-]
o

20

.Eli\IIlil\EI‘IlhlilIIEIiIIIIiEIII‘IIIIi\IIIi

140 150 160 170 180 190 200 210 220
RunNum/1000




K

||Ill7

Iavg cur2fcurd per sture'

2.5

24
23F
2.2

21

2

18III|III|III|III|III|III|III|III|III|

—— - - -
Rad curve t:ur‘r‘Ecl:Ed Fur‘

0 200 400 600 800 1000 1200 1400 1600 1800




Current XFT
uses 4 axial
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Upgrade adds 3

stereo layers
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Features: =0 n=1.
 Precision silicon vertexing T r—— =

e Quter Fiber Tracker
(r=0.5m)

« 2.0 T solenoid
« EM+HAD Calorimetry

e muon chambers
(Jh| < 2.0)




« Tracking: Layer-0 Silicon Detector

— 19 bad channels (out of total of 12,288 channels) . Tracking; AFE-IIt readout boards for fiber tracker

— Signaltonoise Is ~15 1o 1 — Eliminates amplifier saturation at high luminosity

+ Mo significant coherent noise : : : :
Improvement in d lend lufic — Substantially improves pulse height resolution
— !mprovement in decay length resoiution » optimization of VLPC bias voltages and reduced thresholds

__— Run llb (i.e., with Layer-0)

" _Run lla (i.e., without Layer-0) run lla run Ilb
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« Level-1 Trigger: Calorimeter
— Complete replacement of 10 racks of run | electronics
— Allows electron, tau and jet clustering at Level-1

# Sharper turn-on curvesl

“ e.0. 45 GeV et tngger
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+ Level-1 Trigger: Tracking
— More sophisticated algorithm requiring larger FPGAs

¥ sharper turn-on lower fake rates

« Level-1 Trigger: Calorimeter-Track Matching

- Entirely new capability for D@ at Level-1
+ formerly available only at Level-2

¥ Improved rejection and linearity with luminosity
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Luminosity Parameters

Phase 1 2 3 4 5 6
Initial Luminosity 77.0 97.1 137.2 318.9 331.2 331.2| x10®%nr3sec!
Average Luminosity 33.8 45.3 64.0 128.0 132.9 132.9| x10%cnr2sect
Integrated Luminosity /
week 12.1 16.5 23.3 48.2 50.1 50.1 |pbl
Integrated Luminosity /
store 3.0 3.6 51 10.1 105 10.5 | pbl

Number of stores / week 4.0 4.6 4.6 4.8 4.8 4.8
Average Store Hours /

week 100 101 101 105 105 105 | Hours
Store Length 25 22 22 22 22 22 | Hours
Initial Lifetime 6.4 6.4 6.4 5.0 5.0 5.0 | Hours
Average Lifetime 12.8 12.3 123 99 9.9 9.9 | Hours
HEP Up Time / week 110 113 113j117 117 117 | Hours

Shot Setup Time 7 2.6 2.0 Z.0 2.6 2.6 2.6 | Hours
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Antiproton Parameters

Phase 1 2 3 4 5 6
Zero Stack Stacking Rate¢ 13.0 16,0 el s 2 34T | x10Y%hour
Average Stacking Rate 6.3 7.4 9.6 21.7 21.7 21.7 | x10"%hour
Stack Size transferred 158.2 163.8 211.5 476.5 476.5 476.5| x100
Stack to Low Beta 117.1 1245 169.2 381.2 381.2 381.2| x10%0
Pbar Production 16.0 15.0 16.0 21.0 21.0 21.0|x10°
Protons on Target 5.4 6.5 7.2 8 8 8 | x1012
Pbar cycle time 2.4 2.2 2.2 2 2 2 Secs.
Pbar up time fraction 0.75 0.75 0.75 0.9 0.9 0.9
Initial Stack Size 15 15 0 0 0 0 [ x100
Stack Size at 1/2 Stacking
Rate 150 150 150 150 150 150 |x10%
T T
Tl
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CDIF Il preliminary L = 200 pb” .
CDF Il preliminary L = 200 pb’
MET Uncertainty [MeV] Electrons Muons Common )
Leloton Scale 30 17 17 p+ Uncertainty [MeV] Electrons Muons Common
; Lepton Scale 30 17 17
IF'{ CE:F SR;?S ubon 195 155 105 Legton Resolution 9 3 0
. . Recoll Scale 17 17 17
Recoil _Resolutlon 30 30 30 Recoil Resolution 3 3 3
u, [Efficiency 16 13 0 u, Efficiency 5 & 0
Lepton Removal 16 10 10 Lepton Removal 0 0 0
Bgckgrounds 7 11 0 Backgrounds 9 19 0
pr(W) 5 5 5 pr(VV) 9 9 9
F’QF 13 13 13 FPDF 20 20 20
QED a 10 g QED 13 13 13
i 54 46 42 Total 45 40 35
- Bﬂ 42 Total 73 35
CDF Il preliminary L =200 pb™
my Uncertainty [MeV] Electrons Muons Common
Lepton Scale 30 17 17
Lepton Resolution 9 3 0
Recoil Scale 9 9 9
Recoil Resolution T T 7
u, Efficiency 3 1 0
Lepton Removal 8 5 5
Backgrounds 8 9 0
pr(W) 3 3 3
PDF 11 11 11
QED 11 12 11
k Total stematic 39 27 26

Totaf
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M,<200 GeV/c?

Tevatron is able to search a MSSM
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B hadron CDF measurement
B+ $+%?"W"+"$%3 +5W "+"$$3 +p
BO $+99PW"+"$:3  +5W"+"$$ 3 +5
Lb

$+98"W"'+"((3 +EW"+'$'3 +5

B $+7:7TW"+"973  +5W"+"":

(B L(BY) = 6+ 08 W '+ 2 W +73 +5
t(By)/ t(BO) = "+9%? W "+'7(W "+"93 +5
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~700k D%® Kp MC
D'® Kp
15% of .,
whole data 59 KK DO® KK

sample \

MC: (Mpp vs a)

Using the same analysis strategy of Bhh we fit the direct A.(D°® Kp)
which is expected to be very small in the SM and used it to check our
understanding of charge biases. Already the kinematics separates DY

from antiD%. We measured:




To check the dE/dx systematics we performed an A fit on a D°® Kp
sample. We did two fits :kinematic-only and dE/dx-only.

Kinematic-only

dE.dx-only

In the D%® Kp we obtain A.p(kine)-A-p(dE/dx) = 0.00616

The discrepancy between the two fits is within our quoted dE/dx
\__ Systematics on direct A.,(B°® Kp) : 0.0064.
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pdf(B4Kp)

3C®<PH5

pdf(BsKp)

pdf(B,Kp) + pdf(antiB,Kp) pdf(B,Kp) + pdf(other signals+bckg)

)




Direct

!

ct resolution
uncertainty

Combining Bs->KK and Bd-> asymmetries lead to a
N determination ogvia flavor-SU(3) relationship (see next)
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