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o M, =126 GeV

o M, <280 GeV @95% CL
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e Bunch crossing 2.5MHz
» ~3 interactions @100E30 of luminosity
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e Silicon Microstrip Tracker: b-jet M
e Fiber Tracker + 2T Wii5: ESHE DA
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Trigger
e 3 Levels of trigger
| 1/L2: hardware Detector

> L3: software on
_inux cluster

\ 74

2.5M Hz bunch crossing

| ]

1.5K Hz L1 output

700 Hz L2 output

S (60 Hz L3 output to tape

Level 1

~ Level 2




Runs and a Store

e 1[0] beam store > 24 hrs
» Prescale factor #Z X THEED runs

Store: 4052
First Entry: Mar 19 23:40
Last Entry: Mar 21 08:12
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H!ggs Search @Tevatron

e H > b b-bar (for MH<135GeV)
> qq>W/Z+H (oo many QCD BG in gg>H)

o H> WW (for M,»135GeV)
»>gg—~>H
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W(>ev)H(>bb)

o MILEF: pp>206eV, [n|<1.l [ seiectw
e Missing E>25GeV Remove QCD BG

e Exactly 2 jets: ET>206eV, [n|<2.5
- Remove t tbar BG

N

[ - [ 7 L
20 40 60 BO 100120 140160 180200 220

5aW

Transverse mass

Jet ET (GeV) y



b-jet M [El5E
o 1/ K/-MDFdn > B/A\FAO D Fan > 581 V4E
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e Secondary Vertex 2T ybDHIZEET

> Vertex [JFST (2. primary vertex M5k T
FWNSYIZEIRIT DBLT )
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b-jet ID performance

e Three algorithms

» Combining them is in progress < looks
promissing (correlation for b, not for fake)

tracks not from primary vertex

35<E;<55 GeV
secondary veretex Zix 9

" 0002 0.003 0.004 0.005 0.006 0.007 0.008
Light quark Tag Rate

light-jet mistag rate



W(->ev)H(-=>bb) Result

e No significant excess
> Mass window [85-135] W+ 2 -tagged Jets

> Expect total éF"E‘DH
background to be i
2.47+0.59

» Observe 4

e Is the excess around
180 GeV significant?
- statistical 50 100 150 200 250 300

fluctuation of BG Dije? Maxs (Gav)
ELVSZEIZHHSTET
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X FE (SUSY)
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SUSYD E{=

Cold Dark Matter = »° ?
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he HO A0 (= ¢0) 0)&*

o 40> bb ko T, #IKEIL3(4)EDbY+—2

o REEMICHITIEVI ANDERIEAELIYLKRE
LVE[REtE (c«tanBZ) —
> real sensitivity
Main mode in Run2

EEEHD if you are a gambler
*E—%EEHHH(~
xtg L

tanp (& free

parameter

m,/m, ~ 40 ?7?
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b(b)+ ¢° — analysis

e 260 pb!of data

e At least 3 jets:
Pt and n cut
optimized for
each mass
hypothesis

®Z3 b-’ragged jets mu 00 B
(much looser b- Di-jet mass (GeV)
tag criteria tha

n
W/Z+b(b)) /o BG shape determined from
o Look for excess in 2 b-tagged data with

di-jet mass inclusion of fake rate

=]
o

=
Q
o
=]
™~ 40
L2
=
@
>
LL

I
[ =]
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10°

e Signal acceptance 0.2-1.5%
depending on mass

e Systematic error from JES,
btagging, etc..

e Upper limit of the lightest
niggs at MSSM ~ 133 Ge

Cross section (pb)
2

)
0
\

<<

D& Run Il Prelimi

MSSM Higgs bosons
bby(— bb), o =h, H, A

No mixing
Max. mixing

180 200
m, (GeVic")




o0 IRFEICEELT
e bb¢%(=>11) LEXN - © ID capability
verified in Z>11
e Z+b production [FEZ

» Bench mark of theoretical calculations

> Good probe to b's parton density function

& CDF Run I result hardly to reproduce - the
limit was too good (factor of xx)

» This discrepancy is officially attributed to the
parton density function
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o(Z+b)lo(Z+]) 1
e Why ratio?

> Many systematics cancel out
e Two isolated high p; leptons
e Select Z; mass [80:100] or [65:115] GeV
o At leasT one b-tagged Je’r w/ Ep20 GeV




o(Z+b)lo(Z+]) 2

D .
. Data asymmetric

—E i . . .
i distribution

}

o
-
~
n
(<b)
=
o
=
L

l OBkgd+Mistag

b/c ratio

/—\ in theory

+0.002

® G(Z'*'b)/G(Z"‘J) = 0.021 = 0.004 —0.003

e NLO calculation predicts
o(Z+b)/c(Z+j) = 0.018 = 0.004 (CTEQ6)




Top mass measurement



Run | results

Mass of the Top Quark

Measurement

186.
x?/dof = 2.6/ 4
178.0+ 4.3

e Reference results for Run IT
»Run I results based on 106-125 pb-1
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Top mass in radiative corrections

2004

Shift due to top mass
174.3>178.0 GeV

MYTOWDEE
NREEILHH,
5E...

e Radiative Correction
> SM SMw o (M2, In(M,)))
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Top mass in EW fit

350

2005 winter

(GeV) from EW fit

o IRED Global EW fit MM Higgs mass
constraint [X#ELY

e Is the %2 being improved???
> (FR)SMDRFEELTHER
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Top productlon & decay

ec=58-74pb
hep-ph/0303085

e BR(>Wb) ~ 100%

e BR's of two W's w/ b-tag

» Dilepton(e,u) ~ 5% no
epton(e,u)+jet ~ 30% ~ yesino
> All jets ~ 44% AN

o a little more detail in
>T+ X~ 21 /o next a few slides




Lepton + jets (b-tagged)
e High pt lepton
e Large missing E+
e >4 high p; jets

e One unknown p, 2
with constraints

M, = My, Mj; = My, and M; = M.
e 12 jet permutations - 6 permutations in
case one b-tag, 2 permuations for two b-tag
e Kinematical fitting for each permutation

e Select the smallest 32 combination

=
L
[=]
-
[z
g
w
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Template method

2 R EEBERELT(BG6E) S IAL—a VBTN,
FNEN M’rop DN mElESH <template

> T—3MD 57z template T maximum likelihood
fit > likelihood value for each M;,,

D@ Run Il Praliminary

g

EI-.
2

=]

=
=

=

]

=]

=
1]

REL-BE=

50



Consistency checks
e Ensemble test with toy MC = no bias

D@ Run Il Preliminary D& Run Il Preliminary

1=
Masn -HEAED
RHE DyE
il Trlsil
Constani i1 2 1408
Bean D3

Signa 0041 £007E0

Ensemble Average (GeV)

Ensemble

175 140

Input Top Quark Mass |

D2 Run 1l Pralirminary

eV}

~
=

Ensemblesq0.375 ¢

Statistical Error (GeV)




Systematic error

Sonree -l o (GeV)|+1 7 (GeV)
Jet Energy Scale ool
S1enal Model
Backeground Model
Glunon Radiation
Limited Monte Carlo Statistics

Thngoer Bias
Clalibration
Jet Resolution

b Tagoing

e Jet energy scale is the largest as usual

» Jet response, out of cone showering etc.
calibrated with vy + jet events
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D% Run |l results

D2 Run Il Preliminary

1??5 +5.B +?.1 Gelur

e This b-tagged

Hftsuldmgmm] e anal YS 1S Ih I"‘J AR
l+jets (‘I[emplate, topological) 169.9 +E: +;? GeV IS The mOST

pr'eci se si ngle

o measurement in
dileptoln (matrix weighting) 155-‘“.13:3 +;E: GeV Run II SO fC(r'.

(=230 pb" (r'ecen'l' new
World average (Run | only) 178.0 +:§ +2 — CD F r.esu I T hClS

H-@®H

hep-ex/0404010 m U C h S m C( I I e r'

140 160 180 200 error)
Top Quark Mass (GeV)

+4.2 +6.0
l l+jets (template, b-tagged) 170.6 %42 “5o Ge
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CDF Run |l results (obsolete)

Leptontjets (btag) Dilepton

o Dynamical Template
remplate | Mutivariate | ikelihood Method
Method (125pb-1)

Expected
Statistical 7.3 + 9.4 (4.5) 13.9
Uncertainty - 5.0 (4.1}

+7.1 +6.4 +4.5 +17.4
Results  174.97246.5179.6_;, +6.8177.8" 1 +6.2175" "'+ 8.4

Total Measured + 9.6 + 9.3 + 7.7 + 19.2
Uncertainty -10.1 -93 - 8.0 -18.9

e Again the largest contribution on
systematic error is JES
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Revised Run | results

statistical error (GeV)

systematic error (GeV)

toy | meas | p(Cyoy<Oyqra) | JES | signal | B6 | MI | Fit | MC

CDF/I+j| 6.6 | 5.1 5% 44 | 26 | 13 | 00 | 00 | O.1

CDF/Il |N/A | 10.3 8% 38| 28 | 03 |00 |07 | 06

DO/I+j | 5.4 | 3.6 14% 3.3 11 10 | 1.3 | 06 | 00

DO/Il [N/A| N/A | 21%,47% | 24 | 18 11 | 13 | 11 | 0.0
o All Run I results look lucky: [FEIFF ~THiEt26E

IZIEE=> Run IT THF574. . . VG 7?

> Scaling the stat. error from Run I is wrong

IL

e JES OEHEMNAAR
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Prospects and conclusions
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0 0 olk=
Integrated Weekly Luminosity (pb™'})
&0
Stacktail Bandwidth, Tevatron
Phase 4
50 - e-cooling & Stacktail
tank move Phase , /
L ] L
L ] L ]
40 4 . .
gain from mixed-source d * *
no pbar tax : * ¢
30 4 S
L]
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F ." f
. . ’
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0 s o o A el -
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0 T
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9/30/05 10/1/06 1012007
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Higgs hunting - ECE T4 ?
Not official — my assessment

o WH(>bb): 19994 Mstudy (SHW)ELER B &,

s 3 : double tag 7EMD T
> Efficiency: .1./10 Lo . NNT350
¢ b-tag efficiency #3575 X258 qlgorithm#Ecombine

o Wopv F-0-THEWL } 3 ® soft lepton tagging
LY

¢ central electron LAME-T%:
¢ object ID/trigger efficiency not 100% ) N
» mass resolution ~13% vs 10% in SHW %%La\%o}ombpgﬁgf

> Wjj background: LO>NLOT2{&ia<IZ7%EoT=h,
efficiency HELY
> S/sqri(B)YTH KoLK TIX T HED L, iEiEN T
e Z(>v)H(=>bb)IEINNTOHREMNF AR &
promissing s




Sensitivity Study [ZTDUNT

BERZIEH—T &, toy MC
DI > DEERETIED T,
VX — Too7vTx—NmIE
EIZKEWL

> Gambler 7315 bb¢?, E56(Z
K7VEWLVEBSM Higgs £

o DIIF. ZDFk Layer O
silicon tracker % install
- b-tag efficiency [

° i THtE*;?uted tuminosity {ﬂtr:;_:;J d eg r'ad e L/tJ:L\

no—signal pseudoexperiments .
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Conclusions

o EIIXIMMEDHMNIL, TR DFEICHNLHHA

o bl R TEAMERICADHE . AERBICEST
BV ARFDEDIED W, Z0, TILIFUIC
BEE725ATWW%

o BV ARFI(E. FFZRDOM>TLVELY
> MSSMEYST RIZIE T TIZRRELH S
> 2009FFTT—HANEDFE € RN

o NTUF—VDEEARTE
> DG M b-tagged analysis (I+jets) A Run IT O H Tl

SOM—BREDLLVEIE(f=>72)

o Run I [TETHIICERERIVF—1=27= (?)

> Run IT THEIEHELNTT 1
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Super String:
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b Vb Md d
B u,c,t‘ ‘ uct pBgY
d Md Mb b

Vib u,ct Md
@ L

(1 +cos Amt) =P

umix

e Bs mixing Ty

> a ~ /—\N
1.21+0.04+=0.05




Start up of DD analysis

e Goal: check of event yield, vertex
resolution, flavor tagging capability,
understanding of backgrounds, etc..

> Simple binned fit to the asymmetry
> Event-by-event vertex error is not used

> Not all flavor tagging scheme is used
»Only Bs > Ds (=2¢n) | v X

o TNTLRERNLHYET

X}



Signal Yield

e ~13.3k events (460 pb)
~>~10k for 350 pb-!

D@ Run Il Preliminary

Si

3
©
S
D
=
-
S
=
P
c
[<H]
>
w

CDF (350 pb")

B.: D, » K*K |254+21 |1750+83

116+18 |1573+88

e Yield b§§<f%% e fthdd Ds mode £LMZBFFE

o FAHEID muon % tag 9 5&.
> S/N [F3ED hadronic mode £H & 5500
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Flavor tagging

e Opposite muon always required
» Charge of tracks in a jet w/muon
> pt of muon w.r.t. the jet |

» Charge of tracks associated wu’rh secondary
ver’rex (muon need not to be assocmfad
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Dilution in B, and B*

e Tagging side decays independent of the signal
side < all pieces of B hadrons

e Can measure dilution in flavor specific mode

: u* D X Sample

u* DX Sample
D@ Run Il Preliminary

Asymmetry
Asymmetry

0.558+0.048

01 015 02 025 e _ _ _ 02 025
VPDL (cm) VPDL (cm)

® - 2 8 ° - Optimization needed
o) 1.3% * Addition of electron/same side tag |




Mixing Example

1=1.5ps"
o= Ofs
Dilution = 1.0

Decay rate dN/dt
Decay rate dN/dt

et (ps)

Asymmetry
Asymmetry

6 8

Decay time t (ps) Decay time t (ps)

o Am M AIFE TIE Vertex resolution A%
Ex B2 < detailed tuning of resolution
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Expected asymmetry

e Proper decay length & bin E 00 Run  Prefminary
IZ731T%

e i-th bin Z&IZ odd sign,
same signh event @yﬂ’é%*ﬁ
£%

: 1.3

resolution, efficiency,
K-factor @) convolution
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Asymmetry

Asymmetry

Amplitude scan

+

D@ Run Il Preliminary

i

0.04 0.06

VPDL (¢m)

= (2 — 1) cos{ Am,

e
N
(L]

+data t1c
[__Jdata + 1.645 ¢ (stat.)

Amplitud

¢ 95% CL limit: 5.0ps”™"
--o--sensitivity: 4.t‘:‘.p5'1

- ﬁ-.l'.."'-":l "

¢ 5.2ps” (stat. only)
o~ 51ps” (stat. only)




Bs Prospects

e Long list

> Unbinned likelihood fit with event-by-event
vertex error

> Addition of other flavor
tagging method

» Addition of different
Ds modes
e Two big items

> Layer O

» L3 bandwidth w
5 O 9 ]-OO Hz - 16 18»’,20 22 24 26 28 30

Delia Ms (ps-1)




Backup



B—UEi

o U(1) MZkta=42)—8) BFT — & H#:
\V N \I/ = e-iqu(x) v, \I/T > \IIT - \If eiqo(x)
° RFIZDRESITEX A9 )yx)=
ZONTEATHBAIE D, 0)2X$’CO)915‘E)
o U(I)Evﬁﬁb‘\—‘“)ﬁ?ﬁf"l:ﬁl:fiéf:&)l:ldts
9,%2D,=9,+iqA (x) & BE®RS
A, > A + 8, a(x) DESIER
o D y(x)> e D y(x) &%?ﬁ'&‘c“hé@’@
AD, )y (x) =0 > e 94X AD, )y (x) =
e A(D, )y(x)=0 75\’7'—/71'7"'@"&,%7‘.3' s




U(1)x# ¢ >QED

o L(v(x)) CGEHEHIZIIZIFDSTSOTU)MN
V)BT —DERICSHLTREELSER
L > Ls - jrA, (HEER) + (BEHH)
2> BINITHEERTLIEHIRND
= QEDA /NI
> A U T —285 (EFDESS)
> b BRI EREE
> ZRIOE R CTHENHILICEDLSEAMBEILIZELED
SRAENELD, . B MHENFAETHOTIFZELALY
> UGN EITEEHT E@E

y I EL X EBEZEETH B HSN G T NIELESEL, o T, 3
FIXE=E0O (cAt ~ ch/AE ~ ch/mc ~h/m)
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SUSY couplings

cosl d — v =1l 9 — o)

o r—U7 YA, HOW W ROW+W

H 27 hZZ

.-'-"::r_'Lllu'lnlll .-'-"::r-'L“.III.lr”
W= TR W=H+H"
AWEHTR" AWEHTHE
~WEHFRY ~WE HFHO

I Y | Y e

|4 — ) + eot Feos( 3

b — v )+ tan Osinl S — o).

i ||:'-.I i il il it i Hj.ll [ ) il ] .
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Detector Performance

aidg), um

Mass - Z Candidate

Impact parameter resolution
—#— SMT 2a simulation

—— DO data, 2a

LO-noL1 80 90 100 110 120 130

—k—No L1 invariant mass{GeV)

PT, GeV/c



Tracking tuning

® IP error 055|9n€d by | data_hitmin2_hmsk-h1-1_h2-12_clw-eq2

- 366261

tracking algorithm (event-
by-event) is smeared to
match true IP resolution
(=width of IP distribution -
beam spot size)

0.0t 002003
VPDL,,-VPDL,,, (cm)




OfficiallZfE >N TL Splot




EW ﬁt prOSpects hep-ph/0202001

o(l+jets) (GeV)

Lum | RunI 2
stat | 5.6(2.7)| 1.7
syst [5.5(3.3)] 2.1
total | 7.8(4.3) | 2.7
o(W mass) (MeV)
Lum | RunI 2
stat 96 19
syst 66 19
total 116 27

o(dilepton) (GeV)

Lum | RunI 2

stat 123 | 24

syst 3.6 1.4

total | 128 | 2.8
® 6(N\H)

58% > 35% (48%
as of 2005 winter)
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