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Test of Standard Model anwd Global slectroweak fits : LEP precision measurements
4 - Miop from Tevatron
e NC

Search for New Physfc,s ot Tevatron

SLAC Polarization
. W maeas from pp
< W lepionic B.R.
- WZy trilinear couplings
W mass
it to LEP ¢’e” data: AM, =160 MeV/ ¢
Direct measurement .
M, =80.41 £ 0.18 GeV./c’ (19pb™) ,

>
i
t
b
»
Electro weak Physics °
t
3
=
Liaht H; |
} s g Runll 2.3XX10° W's = AM,,~38 MeV./clat 2fb’
,!

B - physics

. Dominant uncertainty = Parton Distribution Functions

W leptonic B.R., Width :
R = Br (W — Iv)
r{Z — I

LEP — Z couplings, Theory — ow /012
Br (W—e v ) = 0.100 % 0.005 (19 pb”, COF)
standard couplings for W—e v :T'w =2.084 10.085 GeV

5u.pe1s7mme1'r7

Exotics

Direct measurement of w:
MY >110GeV/c' TTwa= 2.113 0.32 GeV

Run ll— A 'w= 130 MeV (2 ') cf. LEP i: 2200 MeV
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W charge asymmery measurements
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CDF b-physics: competitve with LEP exp. and CLEO.
* Individuat B hadron lifetimes
- searches for rare decays
(Bds— u' u 1 Bu—pu uK, Bd—=pu uK?)
- Bs mass
- Search for Be in the J/y n and J/y /v modes
+ Polarization in Bd — J/y K*and Bs—J/y ¢
In the near future {Run I)
+ Measurement of Bd mixing parametor x,
+ Limits on the Bs mixing parameter x,
- A, mass
* B and quarkonium production
« Full reconstruction of B*—J/y K B*—=J/y K*
(world largest sample)
+ Lifetime measurement
+ Partial reconstruction of B semileptonic decays.

Run Il
* Observation of CP violations
* Measurement of CKM matrix element ratio IV,.,/ Vi
* Observation of the rare decays
By ~uuK*and B,—u uK

’2



Chanm signals associated with high p, leplons
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E —— NLO QCD: m,=4.75 GeV, A=215 MeV 1
A MRSDO, = pe=v(mJ+p.) ]
- e o/ 2K < 2 piy, 4.5<m,<5.0 Gev ~
10'E B X (1989) _
F O e 0% (1989) 3
[ * uX 3
3 v yx 1
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10° - -
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107 = ?
- CDF Preliminary N * -
| Some measurement errors are correloted - "~-‘~ i
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0 10 20 30
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pp ~>bX, vs =1.8 TeV

B~, B? Lifetimes
O Charged @ Neutral
ALEPH D1 —a—
D*nnw, YK —a—
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Topological e
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B Physics

*identifications/reconstructionsof mesons
Jh: JNop'y (e'e)
'y opty
B,,: BoJNK, JN o'W
BJ NIC, JNop'p, Korn'n
B-D’evX, D° 5Knr'
B-D *evX, D*-Dr', D°-Knr'
BoD *evX, D*o5Dn', D°-Knr'n®
: B,-D,I'vX, D, —or, o oK'K
B.oJ o, Jhop'y, o-KK
Upsiron: -p'y’
* Life times of B Mesons ( stat. and syst.)
(B°) =1.6210.16+0.14/-0.15 ps
1(B') =1.63+0.20+0.15/-0.16 ps
B)/ «(B°) =1.01+0.1910.17
(B, =1.74+1.08/-0.6910.07 ps
* Production Cross Sections
J Ay : factor >2 higher than theory
y' :22.8+3.5% from B decays
B : factor >2 higher than theory
Upsiron: factor 10 higher than theory
» B°-B° mixing: (same/opposite sign pp & ep)

7%

CP_Viclation in B

(p.M)

Vud Vb Ve V'
Vud V' Vod Vb

(0,0) (1.0)
_Decay Channels Measured Angles
Bd - JyKs sin(2B}
Bs —» Jy¢ phase of Vis
Bd— nn sin(2a1)
Bs —» DsK',D'sK sin(2y)

B' » DK B'D’K,B'D’.p K sin(2y))

CP violating effects due to interfaerence between
B 5f, and B 2B o1,

~0
F(Bop;..-,‘u] = fep) - T [ Bphs (1) — fcp)

tep 1) o
r(ﬂophn(ﬂ - fep) ¥ T (Bpass (1) = fcp)

_ {1-|rP) cos(AMr) — 21Im(r) sin(AMr)

1) rl?

<3
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B = n*n™ : sin (20)

Can we trigger the events in the 1 X 10* cm? sec™
hadron collider environment ?

600
500 b
400
m.
200
1001
g

eD*~8%, SN = 1/4 — §(sin(2a)) = £0.10
2/NN 0L / o8

| 3
Level-1: fast trigger processor (XFT) E [ ' §
P, > 2GeV with §P,/P,? < 0.04 GeV" i
A ¢ cuts — 15kH, : 3 2
Level-2: SVT impact parameter o, ~ 25 um g i ‘“
d > 100 gm — 200 H, s |
Level-3 . analyze full information — 10 H, Y S el 5,@
E i .............. 3
Event Reconstruction : s g:.
* n / K/ P separation with é F EE E X3 n
i %
dEfde and. TQF i r 11 e 2 1o
* penguin contributions - O o o 3 15
A /A = 0.07 (Desphande et al.) E SN ! [ ]
if ~ 0.2 more challenging. s ¢ o L. 8
-]



Mean dEkix for pasices (COF )
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Determination of lv,d / Vi

CKM model : 0.11< -V'—“ < 036 at 95% C.L.

s

Past experiment : Br(B—pY)/Br(B—K™*y) on T (4S)

Tevatoron: use Bs mesons amply produced.
Bs Mixing:
x = Am/T:iAm = My - M,:T = (T, +T1)/2

Bs 2 2

x, _ "Nl |V
Bd 2
Xy mpaTe B, Vi
Lattice G.T. 13 02
SU3) 1

Prob (B, — E_‘)si exp (~ t/‘r) (1 - cos_-(,f_‘,tf‘r)]

ATs/Ts: ar

QcCi.

. }

3

2
b

ATy, / Amy, = -7 R

B W

m2
t

o |
&

= 1(QCD)
Measure Ar',  — Am,,

. ct distribution of a lavor specific Bs mode (Bs— Dsiv )
- 2 exponetial fit
* average ct tobeoomparedwmasin@eCPsme(Bs-Jl.q; é)
» Bs—J/ ¢ ¢ decomposed totwo CP components via helicity
analysis
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CDF Run II

1.1 x 10~

3.4x1077

1.0 x 10~8

4.0 x 1078

Standard Model

0.6 x 10~

2.9 x 10°°

8.0 x 10~ 1!

1.8 x 107°

B Decay Mode

2%

L.l'.l!f

"‘lﬂ]

Standard Higgs model : scaler doublet

LEP
™My

Ref :

MSSM .

Tevatvonm :

CEPYE o LEPA 4 & LHC 3¥ je— LHC 4L —

645 T a0 130 GeoY
€ Tev 1000, Tev 33—

LEpP : e'¢ —» ZH

LHC :(eg) 99— H— Z27% o ' 0

H—> 77

h, H, A, H*
If my =175 geV, mg < | TeV
—» My < 125 GeY

qi'-——’ wH
H—r bb (80%)
ot 7% )

Report of the Tev.2000 3fudy Qresp on

Future Electro weak Pb}n.‘cs aT the

Tevabron :

Edited by D.Amidei and C.
Bvok
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[Supersymetry)

SUSY - GUT (MSSM)

Mo, Mz, Ao, tamp, H# }—r mass 'F'Chum
RAE

Su.persy'rnmd'n‘c pertners and current maes
Liemits

An exc.mple of glabal $:t of data +o MSIM

Search channels relevant to presemt oend

future Tevatrom
a) LighTesT chavgimo using “Trilepton + B;"
events

b) Gluimo using "B + multijet" events

c) L.'qh't Top squ.cwk usf‘ﬂj'S-‘n’le /D.’-Icp‘hn'

events

24

su.r.'rlj mmetric Pl.f‘l’llcr.l [ H."'l bosons

Particle Name Sph Physical States
squarks 0 P T IETR 1 18 t, dn, 8n, IR, &R, b, t2
lleptonl 0 ‘L. PerL, ﬁ[,. 'g[n +, PeL, .R! p'ﬂv ﬁ
Ch“dno‘ '1 * -l
neutralinos l 8, 8, 8 X3
gluino ]
Higgs bosons 0 h, H, A B _=...—..

current wmags limit on

supersymmetric parfners
Sparticle Mass Limit Comments
160 Gev CDF&DP

§

g 220 GeV  CDF & DP, My= M;
£ 45 GeV  LEP

el 471 GeV  LEP

% 20 GeV  LEP

i 45 GeV  LEP

7 43 GeV LEP

A 80 GeV  LEP

Search fov supersymmetvic partners

Production Key Decay Mnde Signature
§#, §d, e.g.9— uxn i - eqqx; (Mg > My) + multijets
X fi = X3tv, X3 — x:u Trilepton + §7
oy Dilepton + ¥r +
{| {] i.l — l lf, x ilil. l"‘u + + [
5 — x;l. f} HEy, x¥ ial*v Dlepton + £y + b
W/Z+h  h—bbr? 2¥r0r2rh
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150
53
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29 28

15
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Obsevved :c cross section via dﬂcﬁlntff.fﬁpf)
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50
14
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150
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10/100 fb~!
230/255 GeV
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n/a
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210 GeV
390 GeV

n/s

Main Injector
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100 pb-!

il“ﬂﬂ

20 pb~!
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® goe the text for details.
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[QCD Measurements |

QCD : the least precisely tested components of SM.
high statistics (E} Test at a
higher order perturbative QCD (T) — distance

of 1077cm
— Possible appearance of new physics.

- Present CDF:

compare with LO, NLO predictions
D-Y and W asymmetry — PDF

a 5(Eq)

+ jet cross sections

+ direct photons

« D-Y and W, Z production with jets
+ multi - jet events

- extraction ot a4(E;)

+ rapidity gap

Excess of events at high E.

E : energy scale, jet algorithm, etc.

T : (i) may need for corrections to pert QCD beyond NLO
(i) something wrong with PDF at 0.2 <x< 0.45
(i) something new beyond SM

Run Il luminosity upgrades x 50 — high-Q
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(Data-Theory)/Theory

0.8

0.6

0.4

0.2

-0.2

Direct photon diferential  cross-section

- e
S Y

et

i ’ T T v T T T

r —— NLO QCD, CTEQ2M, u=P, —
- O NLO QCO + Parton Shower (Boer/Reno Pralim.)

r A CDF Dato Normolization Uncertainty 10% -
L— -
h +#~ ]
r \ +* . l; . E
. | 5y | 1
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Obeervstion of Rapidity Gep

M | Rapidity gap: reglons of rapidity epace
E 4 nearly devold of particles between jets

Other og measurements

QCD fit, MRSD-
CDF data, MRSAP

=
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. (originaly found in cosmie ray experhments).
Theory: exchange of coloriese ebjectePemeron

J.D.Bjorken:

A(gap)= c,.{gep) / o,,, = 0.1 «8F>,
1* 3%<I8F<30%

Er (GeV)
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(Exotic Physics |

The Standard Mods!
- does not predict masses of particles or the number of
generations.
- does not explain the symmetry breaking scale.
* has a proiferation of arbitrary parameters.
- does not address the question of grand unification

Beyond the Standard Model
Supersymmetry
Technicolor
Compositeness
various schemes of Grand Unitication.

Key experimental objects :
high E, jets, photons, isolated leptons
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Searches for Excited Quarks at Fermilob

Regions Excluded by Excited Quark Search

(b)

. W, (20T
* W, N(18THN)
O Oijets (1.8 TéV)

1800
1400
1200 +

N

{,>/A90) yoowY SEON 10 X

PR

<6

19

CDF Exotic Particle Searches: Results and Run 1T Prospects
Searches current limit (Gev) daw set 1 (0-3)
setby CDP with 11t
Wes e¥{SM) <852 * 18 (30 pb-1} <90
Wi WZ 203<M <400 o e+ 1800 pb-1)
Z'» 1 {SM) « 4650 . la+ 1R(0pN1) <90
vInInZ, < 415,440,415 400 * 1a {30 pb-1) < 800
Zy . Zatam < 445,420 . 13 (20 -1} <300
Axigluon= ag T00<M<1000 . ja+ 1b (70 pb-1) < 1160
Techniro -+ dijet 270<M <510 »  la+1b(70pb-1} 200<M<T70
W'-s qq (SM) I50<M<AT0 e+ 1b (001} | 200<M<T20
Z v qq(5M) 410<M<460 T lnelb(0pbl) | 290<M<T0
E Diquark—> 49 3T0<M <460 . Ls + 15 (70 pb-1) 200<M<570
topgluon F= 1M 200<M<550 . La (20 pb-1)
topgluon =M 110<M <450 * 1 (20 pb-1})
[ topgluon F=5M 200<MT0 . T2 (20 pb-1)
Leptoquark (g} < 180, (B=1) . ia+ b (20 pb-1) <300
Composit. Scale (99q9) < 1300 * Ia+ 1b (70 pb-1) <« 7200
Composit. Scale (gqi) 2200, 1700 {ec) 1600, 1400 (1) . *88.89 {4pb-1) « 3000
qQ* (Wejet, yHie) < 540 b 18(20 pb-1) <820
q*-»dijet 200<M <5600 . 1a + 1b {70 pb-1) <820
massive stable pil., < 140 to <253 . ‘8389 (4pb-1) <35v<520
susy particles sec figures in the suty sction ¥ 1s (20 pb-1)

*  Current world best limit in direct search mode for the model.
+ CDF haa the world beat limit in another decay mode.
#  Sameas*, but DO also has companble limis.
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