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Cross Sections
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,DIrty* environment
* beam remnants - -

underlying event

some percent

A=p
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o .pile up® = multiple p p int.
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2 - 10 events / bunch crossing

every 396 ns
{- drift time > bunch distance

o ,,detector pile up* « thermalized neutrons
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Standard Model — strong SU(3)
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strong some complications ... photon, W, z etc.
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+ higher orders

+ electroweak diagrams

note.:
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Tevatron
Leading Order QCD (MRS(0’)
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GG Gluon-Gluon Scattering
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QG Quark-Gluon scattering
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strong top pair production and decay
B~11%

antiproton

I 00

g D000

SM(NLO):  o,,=6.8+0.4 pb
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} T b jets
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- jets
q W constrains jet energy scale
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strong  top
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strong  top

Number of events Iepton +jets Best Independent Measurements

of the Mass of the Top Quark (‘=preliminary)
60

@ CDF-l dilepton o 167.4 £ 11.4
50 o
I

D@ dilepton 168.4 + 12.8
2008 CDF-Il dilepton* s 1712+ 3.9

{ 1.9/fb D@l dilepton* —— 1737+ 6.4

a0 ] { } ] CDF-l lepton+jets & 1761 % 7.3

40

Top mass value at peak bf likelihood curve (GeV/c”2)
Signal (172) + backgrqund MC = Data events
B Background MC Tevatron Run-/II* r 172.6 1.4

mt :172_7 i 1_2 i 1_8 Gev 15lD | 170 | 150 March 2008

Top Quark Mass [GeV]

X%/ dof = 6.9/ 11

D@-l lepton+jets —— 180.1 + 5.3
CDF-ll leptontjets* 172:7:+: 29
D@-ll lepton+jets* r 1722+ 1.9
CDF- alljets I @ 186.0 £ 11.5
CDF-ll alljets* I—O— 177.0 £ 4.1
120 140 160 180 200 220 240 260 CDF-Il b decay length , & 180.7 + 16.8

m =172.6+0.8+1.1 GeV




strong  top

D@ Preliminary, 0.9 fb™
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Op = 7-310.9 pb

SM: Ty, =6.84+0.4 pb
(175GeV)

QCD is flavor
independent |




strong new bound state =

O

J=1/2 b Baryons

first baryon with

guarks from all

three families !

1]

=

@ DES  |M(E,)=5792.7 +1.9 MeV
quark model: M(E,)=5805.7+8.1 MeV Tenkins 1997
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strong new bound state =
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first hints at LEP !
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Standard Model — electroweak SU(2)xU(1) ™
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electroweak W mass measurement
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Lepton
energy scale !
use

Z — 1l
for calibration
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electroweak

light higgs
preferred |

SM Higgs mass prediction
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1 — LEP2 and Tevatron (prel.)
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electroweak

P

SM:

AN

lepton 1
Track e/w
pr =92 GeV

n=1.2

lepton 4

Central u*
pr =23 GeV

n=0.4

|

boson pair production

|

I,

lepton 3
Forward u*
pr =35 GeV

n=1.6

é‘:’:‘tt?;ﬁ o-B small!
pr =74 GeV
_ n=-0.6
A= olpb | CDF+DO SM (NLO)
S ||
V| ww | 13.6+3.0 | 12.8+0.8
wz | 44+1.0 | 3.7+0.3
LL —
s—camioi | zz | 16206 | 1.5+0.1
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electroweak FCNC B, — uu

higher
orders:

B(B, - uu)=3-10""
Buras 2003

@ B(B, » 11)<5.8-10° (95%)




electroweak B oscillations

Vo~1 |y |~0.008 Vel |V, [~0.04
mixing weak, oscillation slow mixing strong, oscillation fast
>1.57
A(t): Nbsc(t) — Nosc (t) < A1 E 7~1.5ps — B, mixing
N f N i S TN H — B, mixing
‘es.Q()_l_ osc() t%05
A(t) oc cos(Am-t) 05l
A 4l TR
[Amd Ams\ 1.5 E| N N P T
xVy [ |V, [ 1% 12345678910
proper time t [ps] (')
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B oscillations

electroweak
oscillation stops when B meson decays
7~1.5pS

tag initial state: B2 or B2
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electroweak B oscillations

CDFRunll 2006 L=1.0fb"
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electroweak B oscillations

15 L I | T

" | excluded area has CL>0.95 | :

CKM
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electroweak CKM  single top

SM (NLO): 0.88+0.14 pb 1.98+0.30 pb

V, =1\ ),
V

Gy =2.950.4pb ~ |V, P

D5 O =4T£13pb | | |V, [=1.31755

model independent
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searches SUSY Models and Signatures

cual' MSUGRA generic squarks and gll@
sbottom and stop

gauginos — leptons

gluino metastable stopping 9|U@

lepton-lepton couplings

MSUGRA RPV
R-parity violated

lepton-quark couplings

LSP = light gravitino .8 photons + missing energy

long lived heavy charged particles

AMSB
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B decays and MSSM

b MSSM

A=0, p>0
tan}=50

| N3N RN RO NORE IO |
s : - l"_ < by
B
,

I L i A

e 4 >
R, : N L ‘.";':
Lo : : el O =
i e R b e S
Coo . e LA SR
R "f‘_. :",f;, ". =, :
b .- ...- :‘I‘ G‘ E'Ll@I "| < ] :
e e o £

i

| NPT [N PN NN N

|
s
-
-
e, i 7
—

)
4 Y iy -, % -1
N .‘ [ :i‘ 1? +
e f? | a <11x10

|||||
llllllllllllllllllllllllllll

HYA°

‘

CDF (prel.):

BR(B. 211)<5.8x108
@95%C.L.

K Tollefson

I.IIIiEIII]IIJI.:FIIIIIII!I]III‘FIIIIl!]IIl
/]

lllll




M, [GeV]
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Indirect electroweak and MSSM

80.70 = T T T T T S e

p— .

80.60 = 2 e

Heinemeyer et al

80.50 |— -

80.40

hep-ph/0611371

MSSME==2
both models E

80.30

160 165 170 175 180
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searches

e.g:

I~
q jets B4

1 a-a

c large |

CDF Run Il Preliminary

- Data (L=371pb)
B aco

¢+ acb
w, z, ww + f + QCD

e MSUGRA
(M, ~ M; ~ 295 GeV/c?)

3 jets

tan =5
u<0

Events L 30 GeV
<L
|

—
<
TTTT T TTTTIT

Er [GeV]
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squarks and gluinos: jets and missing energy

T ]

Squark Mass (GeV)

NA=0 u<0

B2 E
\ AMaaixh
0 ;\\NN.\&\\\\Y
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NN

W

400 500 600

Gluino Mass (GeV)

g >308GeV

absolute

§,d>392GeV

for equal masses

2.1/fb

@ 2/fb
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searches split SUSY: stopping gluinos

gluino forms charged hadron

stops in detector O 3
isotr. decay — Jet+ = >10us o
| monojet | P
—
b
=
L
Run 164170 Evt 62966279 Sat Feb 4 15:06:30 2006
T 1 MET M Em

DO monojet event

195

ET
(GeV)

360

3 4.7

180 " -
phi 2 e sy
=170y

: 1
Bins: 46 : -2 ola
Mean: 4.02 =3
Rms: 6.78 0 47 MET et: 194.7
Min: 0.327
Max: 34.4

10

107"

— Background
---- Signal (m_=4Q0 GeV, 5=0.71pb)
= Data N .
cosmics
beam halo
L—' | 2007

NN LTI

—00 200 300 400 500 600
Jet energy (GeV)

m(gluino)=400GeV
m(LSP)=90GeV

cross section limits ~ 1 pb
for gluinos 200-550 GeV

— § > 270 GeV

if LSP light




searches
' W',

—

new vector bosons

'—>ev) [pb]

x B(W

cionmoio| ¥ obs, Limit 95% CL

- | —— Theoretical Prediction

(incl. NNLO Corrections)

exp. Limit 95% CL
Excluded (Run I)

N

¥ W>ev, L=

m,,. [GeV]

1 fb-l

T I.Igbnl T |1|00|0| |1|1'b|o| |1|2|00
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first direct
search limit
>1TeV

m, > 1002 GeV @ 95% CL




expect 3fold increase in integr. luminosity
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{m) o —[{

mini drift muon
tubes toroid
]‘M‘ITI:I'III-,}‘ g

tracking system: |

silicon, scint. fibres

T.Hebbeker

scintillators
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Structure functions

05 ZEUS
@ o Measurements:
—— ZEUSNLO QCD fit Q=10 GeV
0.7 o (M3) =0.118 .
| tot. error F2 P) F3 cee ln DIS
0.6
CTEQ 6M 2
- _— (n,p.elm. weak, Q°-depend.)
04 R 005 = valence, sea, gluons...
0.3
0.2 — MRSTZ001, p;ﬂ— 10 GeV*
0.1
or |
10”7 1072 R L 03
X
Fits/parametrisations: 0.2
. CTEQ o |

¢ MRST DD 0.1 0.2 0.3 ) 0.4 0.5 0.6 0.7 D.S- 0.9
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Cross section calculation in pp

final sTa’r7 A Spectator jet
Wanted: dor (+/s,Q?) iy
d \/ —— kinematical Q°
variable |

i,

- I
Calculable: d GF (X, wQ )

dV B=p .
S = X1 XZ S

Known: f. (xI : Q 9/ Q? = (.momentum transfer™)?

depends on final state

dog (\/g

dGE(Xi’inQZ)

) Zfdx dx; f;(x,Q%) f;(x;,Q%)

dV
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Luminosity determination in pp

Remember: 10*/cm?®/s~100/ fb per .year"!

a) from collider
parameters:

...not very precise (10%)...

b) via reference
process:

...To be measured by detector(5%)...
known,

large
(in)elastic forward scattering



Inclusive dijet production

strong
107 e 7]
<" DD J
2 .F* e >180Gev (xao00)
~ 10 E 0 130 < py < 180 GeV (x400] !
t;% F W 100 < p™* < 130 GeV (x20) ’
B 4030 75<p™<100 GeV
o :
o | 0.15/fb
— 107 2002
10 }
| -
1 /
_'I:
10 |
_E:
10 F —— NLO pQCD
i ---- LO pQCD
3 P T T IR T T
10

/e /4

1

ﬁ‘hdipt (rad)
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contributions at
angles < & from multi
parton final states
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electroweak FCNC B, — uu

25—
=  note: )
% 81— By, By 0.95<vy,<0.995 > 1010 B‘S)
S
2 2
i) PR | Bl 3 | % Soudiiarialt | § neural
8 —
6l . 0.995<vNN<{ net
background: ) (muon id)
JIYK .. JMH M
i T A !J_H H i lﬂ,ﬂ.ﬂ.ﬂ. [l . .ﬂ L] .
4.8 5 5.2 54 5.6

Candidate Mass (GeV/c )

high detector resolution
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electroweak CKM  single top

09/%b e+u channel

B 1-2 b-tags
2-4 jets
DT > 0.65

= Decision Tree

2008

s-channel
M t-channel
M tt

W+jets

I I E l B Multijet

100 200 300 400 500

m., ~ M(W,tag1) [GeV]
Op b-tag via
o secondary vertex

Missing
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searches long lived staus

6MSB: decay 7 —>7G suppressed

——> heavy charged particle traversing detector slowly

- D< Run Il Preliminary DZ Run Il Preliminary
" '__ = -1
So00 . L =390 pb
1400 w 2005 3
o = A1U E .
> - o) E e,
m1200 — o E ﬁ“..
- — Data muons ey -
1000 :_ _____ 100 GeV staus '+1-=:1 02 = 95% CL Cross Section Limit
soo [ | e 300 GeV staus EF B o e | NLO Cross Section Prediction
- = ©
600— Q. s 2
: o' .-
400 (o) B :'l_"
- =
200 o e 10°
0 | ' -x.l;if:--:- ‘I | 3 | l 41 ) L i Ll _A_-II.:'E‘:I‘ ':J:-'-i"h" 'I_v“.r"-ll.—;; _ i v | TR ST W I SN TN N SR AN ST ST S SN [ R l-- -:“'-l |
-4 -2 0 2 6 8 10 12 14 50 100 150 200 250 300
Speed Significance Stau Mass (GeV)

measured with
scintillators in _ 1—speed
muon system O qpeed

stau pair production
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