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(W.Heisenberg, E.Schrodinger, P.Dirac)
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1964 CP (J.Cronin, V.Fitch)
1967
(S.Weinberg, S.Glashow, A.Salam)+QCD (1973 )
1969 (R.Feynman)
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Particle ID at CDF
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Update on PLR Analyvses

({ Dilepton and W ( — evr or g ) + = 4 jets
channels )

Julyv 15, 1993 S Kim, K. Kondo and R .Oishi
| DLMW Analvsis in the dilepton channel
2 KLMN Analysis i the W - e or g ) 4 -

Jjets channels

e Parton Lewvel full Reconstruction ( PLIR )
— Likelihood Method with the use of Dy -
namics ( IDILNL )

— Likelihood NMethod with Kinematics only

( KLM )




KLM analysis in the W ( — p or e 4w Y + = 4 jets

channel
July 15, 1993 5. Kim, K.Kondo and R.Oishi
1 Event Selection
W (- prr ) + = 4 jets sample gL_aUc ~ .Zorsbﬂt

We used Muon W sample CDEFEW 7 DATA:[JANA W _MUON]
W_EVENTS PART X .PAD ( where X = A, B, C,Dand E ) made

by Mark Krasberg. His cuts are shown below.
e MUON BANK TYPE_CUT CMUO _ONLY
o Ppr> 18 GeV
e CHA ENERGY < 6.0 GeW
e CEM _ENERGY < 2.0 GeV
e CMU_DX < 2.5 cmn
e CMP_ DX < 10.0 cm
o CMX DX < 8.0 cm

e Corrected Missing Er> 18 GeV

Then, we applied the following cuts in addition.
Muon Pt > 20 GeV
Neutrino Missing Et > 20 GeV
Jets Number of jets = 4 ( Corrected Jet Et > 15 GeV)
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SVX b-tag

2 events

180

BHERINT-Top mass E

W
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Surrrrary

e DLM mass distribution of three dilepton top candidates has

an average of 155 GeWV in Joint Probability.

e We performed KLM analysis on the W { — g or e 4o ) + =
4 jets data in the CDF 92,93 run ( integrated luminosity of 2{)
b 1Y We had an overlapping with two SWVX_ b _tagging events

with a mass around 180 GeV . 10 Cobal-Grassman events with

rom 120 to 180 GeN and 7 Shiwa events with a mass

o U

T ™ T AT

e | IKLMN mass distribution for W -+ = 4 jets data shows some
enhancements around 1530 GeVW | about 20 events

T T -

e { about T events ). We need more VECDBOS W -+ jets

events to =':‘:-:;Ri:1latc? the background mass spectra.

SVX b-tag 2 events



CDFTOMYTO+r—I%ERDREE

® Dilepton F¥ > )L
tt—=WbWb—I*I"vvbb
EZERMDES: |Y, |-, missing ET, 2 jets

© b tagging [FERLAELY,

® Lepton + Jets F¥ R
tt—=>W*bW-"b—1*vqqgbb
EZRERNDIES: | *, missing ET, =3 jets, b tagging

® Multi-Jets ( All Hadronic ) F¥> R JL
tt—=W*bW~-"b—>9d qgq qgbb
FERENMDIER: =5jets, X ET, b tagging

b tagging:

© silicon vertex detector
(SVX) Tb DERZERZE
R

© b FRIRMBLESLIE p; D
soft lepton Z{&H
(SLT),
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= fit neutrino jet #3 jet #1
e + 4 jet event jer#a N
40758_44414 e .
24-September, 1992

TWO jets tagged by SVX

fit top mass is 170 +- 10 GeV
e*, Missing E;, jet #4 from top
jets 1,2,3 from top ( 2&3 from W )

Tevatron
beam pipe

( note scales )

/ﬁsgé
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Tracking View Primary ;

Vertex Secondary
Vertex
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\\\ Elipses

- 5 mm ——
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e CDF Results

® Before SV B Tag
A SVX B Tags
—— Background

- 1 Background+Top

f - f
T = ; . N
i : A i
= Sl il
i ! 4 4

] | | ]

1 2 3 =4

Number of Jets in Event
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Lepton + 2 3 jets BRD YU TILMD 4 jets DEREIES,
F4TYbD ET 1E 8 GeV LETHNIE KLY,
Dy N5 ELUEHLHEEF E, DEWEIZ 4 EED,

Lepton + 4 jets TRZ tt ERFIREL TEBFEHICHEERT 5.
pp—t tt, +X
t, = W, +b,
t, = W, +b,
W, —1+v
W=y ],

ETOTIVFDHAEHLEZTRT,

b tag FET YL b, F£f=lE b, £ET 5,

P, (v) D2DODEHHT,
CIVhDIRLF—LAEREDEFHANTAF v,
FERICHLEER, /OB THEEREELT S,

163 {E M Lepton + 4 jets BRH T4 YL TET=DIL 153 &,



LI +HAD b ERDMTOr—VEE S

16EBR(4DDYTHTILDOF)
20 [ =l
: 3
i =
a sr
ST oas T
.
= |
S [ 4 o
— B 125 15D 1L7S 20D
‘% 10 |— M, o (GeV./c)
E : TN
= - Backg a
5 | l Sipnal+Backpground
00 I:lsl-t)I — xlno — ' ' '3::!10'
Reconstructec Mam (Gev.ﬂ"' :::2)
M, =175.9 + 4.8 (stat) = 4.9 (syst) GeV/c2 = 175.9 = 6.9 GeV/c2

top
Combined CDF results ( all channels )

Mtop =176.1 = 6.6 GeV/c?
Combined Tevatron results ( CDF+DO0 )
M =174.3 = 5.1 GeV/c?

top
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Ewd AR FDEIEER
O e 7] FAROVEER Run IDRE

| Lore e oe ~ Myop = 174.3 +- 5.1 GeV/c?
M,y = 80.452 +- 0.062 GeV/c?

80 .5 - 68% CL R )
FH EERREXBLHX
B EZBRRRELHRX

N oy 2 FOBERIZEZONS

80.3
| HEDHIR : M4 < 211 GeV
|m, [Ge | 0
80 2 . 1j IIIIIII Prelilm ilnalry @95 YoCL
430 150 170 190 210
m, [GeV]
Run 2005 :
AM,,, < 3 GeV/cc AM,, 30 MeV/c?
> AM 30%

Higgs
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10-24 .

10-23 n.n S
C
19984 3H :CDFEETHER b

F. Abe et al., PR D58, 112004(1998)
%Euﬁﬁ@ﬁ_nﬂﬂ% =

B.AEFDEE: 6.27+0.02GeV/c2  E. Eichten et al., PR D49, 5845(1994)
B.ARIFDFdn: 0.4~1.4 psec M. Beneke et al., PR D53, 4991(1996)
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199843 H Moriond QCD,Les Arcs, France “Rare Decays, Mixing and CP
Violation Studies” by Jun-Ichi Suzuki (University of Tsukuba)

199843 A Seminar at Fermilab, Batavia, USA “Observation of Bc mesons in
1.8-TeV pp colisions” by Shinhong Kim(University of Tsukuba)

1998438 La Thuile, Aosta Valley, Italy “Beauty Physics”
by Prem Singh(University of Pittsburgh)

19984 3H Seminar at Oxford University, Oxford, Ingland “Observation of Bc
mesons in 1.8-TeV pp colisions” by Todd Huffman(University of Pittsburgh)

o S BPJEBELEE  Vol. 53, No. 9, 1998

il : ISP DRRZE » 5
BT 4+ — U DEREIRE B FEIFOER
% {é % (ﬁﬁxi%&?‘;ﬁ 305-8571 2 HMFEXES 1-1-1  c-mail: skim@hep.px.tsukuba.ac.jp?

5 A B — s mEBOIMSAE T R T OIS 3050801 5 < (LA 1-1  cmail: juzuki@bmail kek.jp>




Theoretical Calculations of B, Production

= e

a calculation — ST 4 e

J(bb)

pr spectrum for B.(1 1Sy) and B*(1 3S,) by C. Chang et. al., PRD 54(1996) 4344.

o : i T S T T ]
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=
S |
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Events per 0.3 GeVic®

da

14

*x

=

B FDF R (19984F) sam—munwtmx

B.AAREIF: RELVA—DEFY—LI+r—VDERBIREE,
ISFEEHDERMGEHREFDI56. RRICERSN -,

B.— J Yl vEREE—F
DI Y+ IDREEENT

it Jryr+e and Jhy+p
Data (B, Candidates)

Calculated Signal
- Calculated Background

4 5 [ 7 8 e 9 10 11
M{J y+lepton) (GeV/c™)

N(B,)= 20.4+62_,

ERETEBRETIRLEDE vs Fan

=
'
-

.

— I, =30.6x10"° GeV

o(B,)*BR(B_—J/y Iv)/o(B")*BR(B"—J/y K)

i / &= 1 =16.5x10" GeV

0 02 04 06 08 1 12 14 16
B, Lifetime (ps)

7(B.;) =0.46+0.18 ps

o(pp — B X)BR(Be — J /ylv) _ 15,1 0.061
o(pp > By X)BR(B, = J/yK) -0.052
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The CDF Collaboration

North America Europe Asia

BE—— 3 Natl. Labs 1 Research Lab L

== 28 Universities 6 Universities O i gnlvers;]tlleisb
E 1 University esearch La

1 Universities el

=SS 4 Universities 1 University

Totals :.“" 3 Universities

12 countries

58 institutions

581 physicists
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Run 1998
445 41
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85 5
48 5 11
6 1
10 1
13 1
10 1
27 10
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# Tevatron History and Future

Discovery of top, B, ..
My, Mop SIN2B, ... measurements ﬁlogz

100

Tevatron Collider Luminosity

9 i ig{,
~? 10 g X
5 §S§ j@s
3 i ‘
— 1; %}_.. ? .° *
g . :.‘E.:. ) i
- i .. e
E £ . y
0.1 fb-1
3 .
0.1 -
1988 1990 1992 1994 1996
Year
Run : O la 1Ib

Vs - 1.8 TeV

/ cm=2 s

2 fb-1 15 fb-!

o @ @ @ @

°
1998 2000 2002 2004 2006 2008

I11a 11b
1.96 TeV



Tevatron status

e Tevatron operations started
In March 2001

Luminosity goals for run 2a:

ak Luminosity

@

e 5-8x103%! cm-sect w/o Recyclér
o 2x10% cm-sectwith Recycler.. .

Achieved:
e 3.8x10% cmsec?in
October ’02
 Now recovered from June

shutdown to improve p-bar
cooling

e 170 pbt delivered until
January 03
— 120 pb-! are on tape

— 10 - 20 pb-! used for analyses
shown here

Collider Run llA Peak Luminosity
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§ £ 5 = % - 9 5 g E = § = g = 8 35
Date
|apeak Luminosity « Peak Lum 20.>{Average| 01,/06/02

170 pb-1

Integr. Luminosity

Delivered
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T rave oo =red war iou hnigques For = Eing »i e
gquarx In standard QCD mode th top guar >r oduc - =
ckion depends yngly on tl uark mas s 3 rvd t et 1 murm
letection echn onse Nk mass—depand >m th
=5l 2t PETRA i is unl ike 1@k 1= Lo ] LS na is
less than 3 S c® O 1 defin y wWe RV LT lered
£ nce top g rk with ma s ] » Gaw/ o’

Leptoonic W Decay
Hadronic W Decay

Category ropo Dogy -r .:1—"1r*-'- 1_._.__ Ratio
m 3 jets, no leptons 4 0%
B 1 jet, separated leptons 30%
c 3 jets, leptons imbedded 30

in one et



o (tt) =20pb

EREHE 1pb?
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- Minimum Bias Events and Background

- (MDD Jeis

= Electron and Missing Transverse Energy 1n OCD JTatrs
- W, Z Bosons

- Top Quark

- Centaurco Search at CDF

= Giuimo and Sgquark Events with MMissing ET Trigoer




This report is intended to provide materials for the CDF physics run
scheduled for winter 1986 to spring 1987. During this period Tevatron 1s expected
to deliver the total integrated luminosity of 100nb~ ! with c.m. energy of 1800 GeV.
The report includes reviews of CERN results on various physics subjects, their
trigger conditions, experience from the 1985 CDF engineering rumn, suggestions of
cosmic ray experiments and simulation studies on proccssés to be, or predicted to
be , observed at CDF in the 1986-1987 run. The booklet is plannéd to be handy and

practical. At present this is very preliminary, and this will be kept updated and

upgraded during the course of CDF experiment.

January 10, 1987

F.Abe*, Y. Funayama**, Y _ Hayashide, T.Kamon, S.Kim, K. Kondo, T.Mimashi
S.Ogawa, T.Ozaki, T.Suzaki, S. Takahashi, K. Takikawa

M. Takano, H.- Tsuda and F.Ukegawa

University of Tsukuba
e I

** Tnstitute for Cosmic Ray Research, University of Tokyo
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Revision Historw

-Original creaton of "Rewviews and Simulattons''

Minimurm Bias evenes, (HCD Jers, VW2, Top Quark, Centauro,
and STUIS™

-Cormect typological errors in W 1.00.

-Add a chapter "Triggers for CDF "86-"87 mun'.
- dd results of a simulation study on  the backgrowund
{(bbX) for top-quark search in Chapter "Top OQuari™.

Correct typological errors in WOLLOZ

~-Add resulets of the fall 1985 run in Chapter "MMinimum Bias
Events and ___ ™

-2nd Editicn.
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in QCD Jets™ —>= "Elecron and Missing Transwverse Energy in
QT Jers™
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TOP QUARK

I INTRODUCTION

A toral of 12 candidates of top-guarks wers
reported by the UA1l ar the SPS Collider during
runs in 198Z2-1983 and 1984 [1]. These
candidates, howewver, could be suspected as bb
jers of QCD backgrounds [2]. Therefore, the
top-quark search is sull one of the interesung
and tmportant topics in the CDF expenmment.

This report is intended to review the top-
quark search by the LAl and to estimate the
number of triggers for the top-quark signature
by the CDF at an integrated luminosicy of 100
nb L. Also is smudied the fakeness of bbX

eveants for the top-guark secarch with vaon
Cario simmulation.

2 TOP-COUIARRK
L

SEARCH BY TEH

The top-quark secarch was made by t
1TTAa 1l Collaborapgon  wia W —tsxb—lswsby
decay channel. Table 1 presents 3 SUTTUITIATY
the wmigger condidons and the number
candidates for the mwp-guark signatee at tl
AL during 1982-1983 and 1984 runs. A tod
of 9 candidates of W —t+b—rc+wv+bs+b dec
and 3 candidames of W-—t+b—t+v+b+b dec
wern= found as tabulared in Table 1 [5, 43,

The ratio of producton cross-sections |
Woboson Tygels= 1.8 TeWViow(Ws= 0.63 Te

TOPOO1
Table 1 Run Sumumary of the T4 1 Exporzment
B E 71 1
t 1982 1983 Run L7 1984 Rumn - °
jer tE1T > 15 Ge™ jer ET > 135 Ge™ "_:L;
Trigmger = Er = L Geae™ e L
Conditiomn L - muon chambes VEd

Total: > E1 = 240 (Ga™ |

Imregratect
I uirmimiosiny

135 o

ar s — S46 SGe™W

23 b
ot Ws — &30 SGe™

|

ET(eleciron) >15 (Gae™

Threshold in ErT{muanl - 23 S
the AAnalyvsis Er{jecly > B Gew
Thie= murmber of
top candidare
(L1 Total L] =7
| (2) pvbb 3
(3 ewhib 1 3 o
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4 STUNWINWVIARY

The smudy of W—r+b—l+wvs+b+b decay
by the TJALl was reviwed at the CERMN S5P35
Collider energies. A towal of 9 candidates of the
decayw remained afrer the TAL analysis filter.

Such ewvents, howewver, were suspected as bbb
backerournd.

The simmiiar s'r'_:ldt.- was mads
CDF with the

Carlio sampiss:

for the
following four kinds of HMMonte

13 W—t+b with ISAJET at s = 2 TeV,

(Zj W —st+b whith ODORICO at Ws = 2 Ta™,

(31 bbX background with ODORICO at vs = 2
Te™,

(4) VW —2t+b with ISATET at Vs = 540 GeWV.

The results of the soady are suemumarizod as

with IS ATET than with CID{:}“{ "CC}_
to the facr thar the

weithh W—1+b decaw
than with EISATET.

Tints ..S dus

jer multiplicity assooia fnt.':l
is higher wwith OTZAORTCO

(23 The bbhX ewvents passing selecnon culs

apparently faked the mass peak arcund S0
e ic =

(33 The facdon of ths cormect combination for
by - and ba- quark jets was 54 F5 at Wi = 2 Te™W
and 76 9% at s 40 G, This is due o an
existence of more hard pecoil jets art e

evatron energy than the SPS energy .
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My T O+ —9 5 D EFHL

Run 1A (1992-93, 19 pb—1 ) M#5EER  PRL(94); PRD(94)

BRASRE bkgd HATF{E METHIA R
Dilepton 2 events 0.56 +0.25/-0.13 12.0%
SVX 6 tags 23 0.3 3.2%
SLT 1 tags 3.1 =03 41%

=D ELI=METEIAEE M P = 0.26% (2.80)

36

2 as

=

L=

S

=N
w2 s
= 32 [
8 _I 11 11 I 11 11 I 1 11 1 I 11 1 1 Il
= 150 160 170 180 190
= Top Mass (GeV/c”)
5
=R - |

o RS H N N I Soves SO0 SRS SO !

Top Mass (GeV./c>)

M, =174 = 10 (&) +13/-12(F#) GeV/c?
c(tt)=139+6.1/-4.8 pb



I\‘yjoaj__al-—ﬁko)ﬁﬁ A

Run 1A +1B; 67 pb—-1 D&EER PRL(95)
EUHERE  bked HIFFE HMEHEEM

Dilepton 6 events 1.3 +0.3 3x1073 (2.76)
SVX 27 tags 6.7 = 2.1 2x107%(4.00)
SLT 23 tags 154 = 20 6x1072(1.90)

=DM ELI-METAEEM P = 1x10%4.80)
BEN H‘E(Lepton + 4 jets $%®ﬁ1‘%hﬂi)

h

|
Dn(likelihood)

[= IS X

I|IIII|IIII|III

RET 0 19%
Top bu!l'ass (Gerl:

Events/(10 GeV/e)

PR VR B P T O O O T T TN Sl Lt SUP U T
B0 mlnlel 120 1) 150 1“2(]-()2‘2.0 240 260 280

Reconstructed Mass (GeV./c2)

M., =176 = 8 (ft&t) = 10 (Rif) GeV/c?
c(tt)=6.8+3.6/-24 pb



Run 1: 110 pb &7 —43 DRITHEER

AT -Froo )
10FR(ew: 7, pu: 2, ee: 1)
INVDTSIVEDHETFE 21 + 04 FXH

LI+ >3V b FRIL
(SVX ZHL\f=b—tagging)

34 ER
INVITSIURDHETE:80 £ 1.4 =R
WNEN Mistags 2004
Wbb, Wce 2.7 = 0.7
Wc 0.8 =0.3
(SLT Z ML f=b—tagging)
40 ER

INVDTSIOURDHETE 243 + 35X
(SVX, SLT ZAL\T2o vk Db—tagging)

9ER

INYDTSOVRDHETE 04 £ 01ER

2 JLFT vk ( All Hadronic )-F¥> )L
192 BHR
INVDTSOURDHETE 148 + 102 R

Zbb, Zcc 0.3 =+ 0.1
Z— tt, WW,WZ 03 = 0.1
Non-W( bb Z&d)1.9 = 0.7
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Top Cross Sections

CDFI preliminary

-
S —
&
«®
S
®
&
@
ERP—
;L é zlg 1I0 1I2 1|4 'll6

S (pp — tD) (pb)

-+3.5

765 ., pb
5.1 jll_f rb
9.275 pb
8.47]2 pb

65417 pb

HAID

SVX
SI.T
IDIL.

Combined

Theory (4.7 - 5.5)

645 pb

A1 ;2_'11 pb

8.322 pb
7.1727 pb

T -3.2

5.9% 7 pb

c(tt) by CDF =6.5+1.7/-1.4 pb

DI

1L.+J (topo)
L+J (uu-tag)
HATID
Combined



ADNENDb tag HT YT ILDMNTOA—DEED T

EWVE Single Tapped S5vVE Double Tapgped

6 =
. l %m\‘ \
=
o
3 | f.:l / CI
o N %(Gﬂ?fc’}
=
— 1
B,
=
§ Mo Tags (E5 '>15 GcV]
f oo | =
=
(= | 4 |

W

T H N

200 SO0y

Reconstructed MMass (G-e.v.-"' <)

bkgd (FIZ W + jets BEFEER) (FHEFEME [Z constrain LT. BEERTZ(BEE M, 0)1.:."?)"'
(bkgd) 1274YRLT M, ZRO D,
BIHUTIL BAIERE  bkedDEIEG) M, (GeV/c?)

= I T
O W & B Q

SVX b-tag 21 3} o X 3 1701 = 93
SVX b-tag 11 19 13 = 5 1780 £ 79
SLT b-tag 11 14 40 == 9 142 +33/-14
b—tag OfE 42 96 £ 15 181.0 = 90

(ET(jet4) > 15GeV)



MTOF—ODEEDFRIFBRE

GeV/c2 T
IR DIRIILF— R —)L 4.4 2.5
TJIFURFIZLDEE 1.8 1.0
INYDT SO RD R 1.3 0.7
b-RTZ&KB/INAT R 0.4 0.2
IN—RU DB 0.3 0.2

K T49GeV/c2(28% )T YRDIRILF— RT—ILDTHETEENEFE
MA44GeV/c2( 2.5% )EXBERTH D,

COTREEEDREIILT N+ 2 4Dz BROF D2V EE
EFMNRIWRYDE—VICE>THHENDOND,



WARY 2 D/\NFOVERIEDEA PRL(98)
LI+ 2 409N EROF D2 TINDAEBEEN

(1)b tag $HHIN153 FRDOIOHLH>310GeVZEmT-981 BFH,
ZCT.H=E(lepton ) + X E; (jet )+ missing E;
(2)22DTTybhb tag TNT-10 FER,

Number of Combinations / 10 GeV/e?
¥ § & g 3

8

=]

2DMDHYUTILDBFERTEHE DL,
@ W—2jetsDIEEDHMETHARIEE
3.30 ( Prob=5.4x1074)

@® M, = 772 + 3.5(stat) = 2.9(syst) GeV/c?

IR ST T T T I O T [ S
120 140 160 180 200

Dijet Invariant Mass (GeV./c )

FETI
100

Number o events / (10 Gev/c)

4 30O
=
B 5 250 |
=
-
200 |
[ wso b
wo F 2
[ S -
I so | -
I -
. o S0 180 S00 oS80 S0
B E L (GeW. <
S B A oo ey e iItimopeacap em-=pooo ‘ \ " "
L4 ] 100 150 200 250 300

Dijet Invariant Mass (GeV./c”)

NIZEHT LT H40 b TIEHEROBIZ2DDWHRY DI H
HlbE . DIV BEERRBRICAWAZIEDIE Y EETRLT,
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CDF Run | VH searches ( 106 pb-1)

W/Z+H®—>qq +bb

WH? > /v +bb

Expect: 30+5 st
6.0+0.6 dt
Observe: 36 st

6 dt

Events/(10 Gev/c*)

ZH® > /"¢ +bb

Expect: 3.2+0.7 st

Observe: 5

Events / (10 GeV)

{a) Single—tags

EXxpect:
600 events

6 b —
i —¥W+ Z Jet Data

4~ H_U -+Expected QCD + top

oL H ~.1] i

oL WS
R — ey

{b) Double—tags
2= —

1 Observe:
*5 580 events

100 200

Two—jet Mass (CeV/c*)

Mil of ZH dilepton candidates (106 pb™'), CDF preliminary

00

Entuics s
2 —
l:l Data (5 events)

@ Total background {3.2 events)

ZZ + t + mistags only

Z R S - e L
L50 200 250 300
Dijet Mass (GeV)

300

—

Observed events

ZH® > vy +bb

Expect: 39.2+4.4 st
3.9+0.6 dt
Observe: 40 st

4 dt

Events/{10 GeV/c?%)

—y
It
[=3

-
o
=

DATA

OFit O QCD M Fakes @ Top M Zjj

m
(=]
T T T T

60

20

CDF (90.5 pb™)

50 100 180 200 250 300
M(bb) (Gev/ ey

o]

.
— T

I (a) Single Tags

CDF Preliminary

— Dato (88 pb™)

«
U

2|>_|

100 200 300
Two—jet Mass (GeV/c)



VH Production Cross Section Limit

95% CL Limit is
about 30 times
higher than SM
prediction for My,
= 115GeV/c?.

o(pp — VH) x BR(H — bb) (pb)

[N

10

| Stand M
1

CDF PRELIMINARY Runl

I R
95% C.L. upper limits|

—_—
__————_———

LEP EXCLUDED

T

| | | | | | ‘ L L L ‘ L L L L
90 100 110 120 130

Higgs Mass (GeV/cZ)




SEDOEYT AMFER

*M,, <130 GeV/c?
pp ~WHX —I1 v+ bb + X
125 < My, < 160 GeV/c?
pp = WHX =1 v +W* W*+X
(like-sign dilepton +jets)
150 GeV/c? < M,
op —=HX >WW X =1 vl vX

combined CDF/DO_thresholds

=

[ oo 3{} fp~!
{"(RUN2B)

E ...... . -.::: i i ............................ ﬂ fb-'l

—— 95%IEFHEETHRH
— EROHL(30)
; — ®B(G0) ;

8 100 120 140 180 180 200
Higgs mass (GeV/c?)

RUN2(~2009)
95%1S#EE TM, < 180 GeV/c2 iR H AT AE
M, < 130 GeV/c? MEEHL (30 evidence)

........ %R EREA)

ntegrated luminosity/expt. (fb™)
@

2

I



x&8H
CDFEERRUN2(2001FE~) TUTOREHNEAFINS,

» 3EMOREERTIO0 tt FRMRESMN, AM,,  3GeV/EPTM B
AIETES, RIFFIZAM,, 30 MeV/c?TM ,HVEITE TES, “hb &
UAM, 03M, TEvs ROE BERIEHI<HIE TE 5.

¢ SEROFRDEERT
— 95%{SFEE T M, < 180GeV/c2DE v R HF 14 Hi Al BE
- M, < 130GeV/c2DEYT AR FDER DM (30),



