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TEVATRON

Tevatron

(f R\MA'N INJECTOR
i\ R

| \ \\
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TARGET HALL

ANTIPROTON

\ : SOURCE
|
- BOOSTER
- " LINAC
N

COCKCROFT-WALTON

Run 1b
6x6
1.8

1.6x1030
3.2
3500

2.5

Run 2a
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1.96
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2.3
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Run 2b
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5.2x1032
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4.8
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integrated luminosity (fb™")
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Sonrce: Steve Holmes, October 15, 2000

C.1r Lum. Operation Integrated Shutdown Comment s

[months] Luminosity [months]
[cumilat iwe]
[fb-1/yr]
A 2001 3.0E+431 ] 0.3 [ 0.3) 1 Hope to awverage slightly in exce=ss

of best previous performance.

R II 2002 8_0E+431 1o o.8 [ 1.1) 2 Install 132 nsec squipme=nt late in
umn 11a yeor.

CDDH 1.2E4+32 =] 1.0 [ 2.0) 4 Gz to 132 nsec. Make RBecycling work.

Achiewve ZE+4+3Z by =nd of year.
Shutdown for eslectron coocling.

X 2004 2Z_0E432 11 1.8 [ 3.8) 1 Initimte HuMI (208 uminosity impact)
2005 4 .0E432 =] 2.6 [ &6.4] 4 Shutdown for Bun IIb silicon
R IIb foould be in 2003 if ready] .
un c-0 IR.
20068 5.0E+32 11 4.4 [10.8) 1
V 2007 S5.0E+432 10 4.0 [14.8] 1 Initiate Kacocn program and BT=V

Also see Dave McGinnis, “Tevatron Collider Luminosity Upgrades,”
Joint Experiment Theoretical Physics Seminar, March 8, 2001

June 18, 2002 SUSY 2002 6




Collider Run llA Integrated Luminosity
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,Wr
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. f oo
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CDF and DO

(Fermilab-Pub-96/390-E, Fermilab-Pub-96/357-E)

Tracking

Op/p+* = 0.002
(with SMT + fiber tracker)

e Silicon Tracker
+ Four layer barrels (double/single sided)
4 Interspersed double sided disks
4 840,00 channels

e Fiber Tracker
+ Eight layers sci-fi ribbon doublets (z-u-v, or
+ 74,000 830um fibers w/ VLPC readout

eCentral
s s Preshower

INTERACTI0N POINT (30) # Scintillator
strips, WLS fiber
TOF readout

46,000 channels

ISL (3 LAYERS)

eSolenoid

+2T
SHOWERMAY DETECTOR superconducting

eForward
Preshower
#Scintillator

- Also new front-end, DAQ and stiips, steteo,
trigger electronics for both detectors ¢16,000 channels
June 18, 2002 SUSY 2002 8
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CDF and DO Upgrades

CDF DO

New front-end, DAQ and trigger New front-end, DAQ, and trigger

electronics electronics
New silicon vertex (SVX) detector New silicon micro-strip tracker (SMT)
New central tracker drift chamber New scintillation-fiber tracking system
New scintillation-tile end-plug EM and New 2T solenoid magnet

HAD calorimeters New preshower detector added to the
Increased m-¢ coverage for muon existing calorimetry

detector New muon system

New time-of-flight (TOF) system

mlrange|e™ | e | g% | u || ¢ |j | b | c
CDF |11 |24)1.2(1.5)/2.0| 1.0 |2.0]3.0| 2.0 | 2.0
DO 1.5 3.0 1.7 |20 1.7 |2.0]3.0 2.0 2.0

June 18, 2002 SUSY 2002 9
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CDF and D@ Improvements

CDF DO

Pt opilp2=0.004for 1<Inl<2  p: Spylp 2= 0.002
(with SVX) (with SMT + fiber tracker)
[Still op1/py* = 0.001 for I77i< 1] . Add an inclusive e trigger

e: 11 coverage, 33% up for #t with E. >7 GeV

: 1 coverage, 12% up for #t e Trigger/ID: p. > 1.5 GeV/c

(30% up for W) (from 4 GeV/c)

ntvig: 0.6-1.0 to 1.2(1.5) at the High p resolution, improved
beginning (later) of Run II by a factor of 2

nIDinl<Inl <2 7. &P ~40% (from 13%)

b: Increase & (SVX)? for tt by 62% b: &(SMT) = 50% for t> Wb
SVX trigger (SVT) at Level 2 SMT trigger (STT) at Level 2

June 18, 2002 SUSY 2002 10




-
( p CDF and DO, Ty 1gger Rates

MLL\“\A & o

{2

CDE

I
Level 1 Level 1
45 kHzl L = 2x1032 cm2s1 ls kHz
‘ Level 2 ‘ ‘ Level 2 ‘
300 Hzl lmoo Hz
‘ Level 3 ‘ “Balance” ‘ Level 3 ‘
the trigger budget
75 Hzl ¢ between j> 150 Hz
QCD-Bottom-EW-
‘ Offline ‘ Top-Higgs-Others ‘ Offline ‘

June 18, 2002 SUSY 2002 11




History/Herstory of Prospect ...

TeV2000 Report Proceedings of Run-II
(Fermilab-Pub-96/082), SUSY/Higgs Workshops

Section 6 — SUSY Physics (May & Nov. 1998)
a) Based on MSSM or = hep-ph/0003154 (SUGRA)

mSUGRA = hep-ph/0008070 (GMSB)
b) Experimental signatures = hep-ph/0006160 (BTMSSM)
Trilepton (7,27, = hep-ph/0010338 (Higgs)
I, + jets (g and §) - Trigger/ID for b,7, low If,,
¢ = 3030 and .;/(pointing back, timing):
1+ ey key in success

I +bb @ObTH



- { | Alternative to Inclusive J.1, Jet, Lepton N(

|

Low F1(25)+J(10)+J(10) Trigger Two b’s Trigger w/ SVT
High mass gluino search with the H(>bb) + X

canonical J +jets signature — . .
much more efficient with lower Calibration: Z(>bb) + X

iT threshold

Lower ¢T threshold at Level 2 will .
drive the stop and sbottom Lepton(8) + Track(S) Trigger

analyses (217 final state as well as [/
OK (80%) for W(D1v, tV)+jets e.8., 1 (D v 15D t1)
OK efficiency (60 %) for top bb+A (= 17
OK efficiency for Higgs Caliblation: Z-> 7o(>11,)

56 % for W(=2jj)H ,5(= 77)
72% for Z(=> vWH,,(=>bb)
[ Reliable parametrization of QCD]

high iT tails to reduce the Source: SUGRA working group report
systematic uncertainty (SUSY/Higgs Workshop, 1998)

June 18, 2002 SUSY 2002 13
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Many interesting di-7 final states Experimental challenge:
in SUSY and Higgs: Trigger (and ID) for relatively low

. P, tleptons for higher luminosit
1) Izr and 777 are dominant final 0P 8 y

. . . - Lepton+track trigger is promisin
states in chargino-neutralino P 58 p g

compared to Di-7 trigger and

production at large tanf of F.+z trigger (including W7 V)
SUGRA
2) a 3b5 in mSUGRA EE Run I e+7, Analysis gH
3) Stau NLSP in GMSB .
4)t,> b in R, violation (4';3;) h
§5) h/A> 1T m%
6) bb+A (> 70) or b+A (> 77) ‘ o

OOBOh | 0 L OOOOOFE 1T o
o 20 40 60 A96e-Erdo 0 50 100A9(e 150

June 18, 2002 SUSY 2002 E vies)




Prospects
including new ideas ...

3
ﬁ “Higgs and beyond ...”



mSUGRA/MSSM




Experimental Signatures
= a) ET + jets + (0 lepton
b) I+ jets + 1 lepton
¢) (Like-sign) dilepton
d) ... -

I‘

The first signature is
less sensitive to tang.

Cleaner, but small

XE — tvx° XS — £+ x°

June 18, 2002 SUSY 2002 17




CDF, PRL 88 (2002) 041801
Nis > 3, Ag™n(i,B,) > 0.5 rad (28.6°)
N0 = 0, EZ1> 70, E)2> 30 GeV
E,>70, H=F +E/>+EJ3 > 150 GeV

V. Krutelyov et al., PLLB 505 (2001) 161

Noy=74, NBG(QCD t, W/Z)_76+13

Run I 3‘5)8
84pb~ |,
£ 5350
E % 300
0 5250-
QD =59
L 150 -
Q9 100
= 50 -
m o

‘ T
q=u,d.s,c,
u<0
mSUGRA
/Qs
« ®

. tanf=3

b

6«/

=u,d,s.c
1=-800 G vic?
MSSM

0

100 200 300 400 500 600

g (GeVic %)

Final £ and H; cuts are optlmlzed for
each box. (e.g., £>110, H;>230 in B)

Nijs > 4, AgnG K ) > 30°
Nius=0 . .
E.>100, ¥ +E/+E 2 > 350 GeV
: D [ R e ——
Run II 2 mSUGRA
1 15 fb_l _,:é . ﬂ>0,A0=
.ob YL M...: 7
D> T i
<
N =73 b %, o e
(Gr ;
H 300 GeVie? | N
ull 5 30
4 [« —
410 GeV/c?| |

SUSY 2002

250 300 350 400 450 500
M-[GeV]



CDF, PRL 88 (2002) 041801
Niis > 3, Ag(ly) > 0.5 rad (28.6°)
N0 =0, E/1> 70, E /2> 30 GeV
E,>70, H =F +EJ>+E/J3> 150 GeV

Nobs=74; Npcocp i wizy=761+13

Events/(5 GeV)

Events/(8 GeV)
[«

'
—

100 150

E, (GeV)

200

| L L I | =

50 100 150 200
Leading jet E; (GeV)

Events/bin
S _ =

—_
o
S

—_
—_ (=)

—_
(=)

Events/(20 GeV)

—
(=]
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i;ww‘

200 400
H, (GeV)

600

m, =170 GeV
m,,=100 GeV

Final [ and H cuts are optimized for
each box. (e.g., £>110, H;>230 in B)

g=u,d;s,cb

u<0

mSUGRA
/Q

b

&

tan

q=u
5,

ﬁ ‘ T \3\ T

Sdse
u=-800 GeV/c™ |
MSSM

) N
&Py §
\
—

300 4020 500 600
Mgz (GeV/cH)

300 GeV/c?

19




D@, PRL 83 (1999) 4937
Nps > 3, Ag™n(, 1) > 0.1 rad (5.7°)
N,s = 0, E/1> 115 GeV
E,>75, Hi= EJ>+E 3+ ... > 100 GeV

Nobs=495 Ngcocp 4, wiz=43-018.5

Run I
79 pb—l = 100

S

GeV/c?

CDF limit
m, =170
m,,,=100

msquark -

0

This experiment
95% CL Jets + Et
(MLES: tan g = 2,

m_ . =300 GeV/c’ Ay=0, 1 <0)

M, o (GEV/CY)

CDF Dilepton
UAIUA2

No corresponding
MLES model

= 250 GeV/c?

1 \I | 1 1 1 1 | 1 1 1 1 | 1 1 1 1

DELPHI / Mark Il

' —
0 —
—
- ! _
— . | | |
IIIIIIIIIIIIIIII|IIIIIIII

0 50 100
June 18, 2002
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D@, hep-ex/0205002, to PRD V. Krutelyov et al., PLLB 505 (2001) 161
N5 >4 Nijs > 2, AginGi K p) > 30°
N, =1 N5 =1, MV < 50 or >110 GeV/c?
E, > 25, Neural Net (NN) Analysis By > 40, B +E+EJ2 > 350 GeV
Nobs=725 Npcwaai 2=80.3+10.4 e T
b s LNBG(W+4j,QCD1t, W+2j) Run II § Y
Runl = — 15 fb-1 |.S 0.94 fb!
8100 | detc!:r?nﬂ 5pu<0 g 20 pu>0,A,=
93 pb‘ <L _PrD 63 (2001 91102R)  A,=0 S RS m- =130 GeV
N i U = Vo 12
5 80 DY single electron .'“
= w0 Ny =70 fb Ilg T
I | 6 L% ; '
[ 40 i l,. )
= i | > °
Q 20 - LEP | 4 -
< m,, = 130 GeV
0 50 100 150 200 2{151001‘Ge3;30 ( MEZ 300 GeV /02) ' .
0 50 100 150 200 250 300

June 18, 2002 SUSY 2002
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D@, hep-ex/0205002, to PRD
Niis>4

Ne2o=1

ET > 25, Neural Net (NN) Analysis

Nons=725 Npgw4j,0p 1, w42)=80-3+10.4

NN Variables

Events/5 Gev

Events/10 GeV

Events/0.2

> = 25 ¢

3207 320

215 215 mo = 170 GeV

210 210

w 5 . 5 m1/2= 58 GeV
0 0o°f

> [\

o F
2 g2
n [7]
@ §15,
c
8 @ 10
w

5

Aplanarity

“oa NNou ¢

0 oz
pu

>0.8

- 0 -
T L e N, =104
g7 b c 6
5 :’: 5 :’: 4 im NBG=4°4 20
25 2 % _
%% 2 0. %0 05 1 NObS_4
A‘De,MET cos 91

June 18, 2002 SUSY 2002

P
0.5 1

NN Output

np= <0
DO dileptgl? B=3u
PRD 63 (2001i091102(R) Ay=0

DY single electron

0 50

R
100 150

TR S TR RN NN S R
200 250~ 300

20, (GeV)




Significance

mSUGRA

u>0,A4,=0
tanf =3, 10, 30

Significance

10

[
=]

| Tevatron

V. Krutelyov et al., PLLB 505 (2001) 161

Q

Tevatron g
[+ jets + E|

Significan

m,, = 160 GeV
(M= 420 GeV/c?)

Ve

'V

b4

D
L4

LA |
(o2 1)
<©

Tevatron e
jets + £ 9

(X |

O

300 400

200

<4® 0

@

20

m,[GeV] 18

Sensitive

B . N H

150 20 ........ \ ,,,,,,, _

40

}

.

m,, = 130 GeV
(Mg =300 GeV/c?)

- <0e

100

200

300

400

m, [GeV] , SUSY .

0 50 100 150 200 250 300

m,[GeV]

¢
v

250 300

m,[GeV]

23
E |




1. D@, PRL 75(1995) 618 )
2. CDF, PRD 56(1997) 1357

3. D@, PRL 83(1999) 4937

4. CDF, PRL 88(2002) 041801 |

Low tanf
u<o

5. S.Mrenna et al., PRD 53 (1996) 1168

using PYTHIA with
a toy detector simulation

6. V. Krutelyov et al., PLLB 505 (2001) 161

tan$=3,10,30 & u>0
using ISAJET v7.48 with

“SHW?” detector simulation

- They are consistent with many other

papers such as H. Baer et al., ..

June 18, 2002
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Run Il Prospect

[ M(gluino) = M(squark) ]

: Joreaches
- @
400 /./
g 350 -
g
)
= 300
E !
- i
ﬁ 250
=
S I
2 ooy All SUSY
S processes
150
100 +——rou] |
10 100 1000 10000 100000
Luminosity (pb')
24




mSUGRA




Trilepton plus missing E; from Runl:

chargino-neutralino production is one Searc(hed for clean tri)lepton final
. state (eee, eels, eupt, puypr) with low p
of the most cleanest (promising) (e.g, 11,5, 5 GeV/c).

signatures in hadron colliders.

CDF: PRL 80 (1998) 1591

N, ps =0 (1.54+0.5 expected)
DO : PRL 80 (1998) 5275

N, ps =0 (1.240.2 expected)

Within MSSM/mSUGRA, the
maximum reach on the chargino mass
was up to about 70 GeV/c? for small
tanf scenario (e.g., tanf = 2) with
lighter slepton mass.

X — tvx° X9 — £te—x°

June 18, 2002 SUSY 2002 26
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7, could be lighter for large tanf V. Barger and C. Kao, hep-ph/9811489,

and Small m() PRD 60 (12)9;?)01:11015 golcg (b) u > 0, my = 200 GeV

‘ Strong tans Dependence |\

Large tanf - Itz and 777 are
dominant final states from

Branching Fraction of x3

chargino-neutralino production. S, o idellal 03 e,
T
To maximize the reach, low p |
Lepton(e/u)+track trigger is ;?20 _____ / T
crucial to detect hadronically \Z: /
decaying tau lepton (7). S 7,0
1

June 18, 2002 SUSY 2002 27




1) Look for clean trilepton final state
(eee, eep, epp, ppp) with
pr(l,l515)>11,7,5 GeV/e, where soft
leptons (e or u) from 7 decays are
also accepted. See, for example,

V. Barger and C. Kao,
hep-ph/9811489,
PRD 60 (1999) 115015

[the SM background calculations
including effects from W#*, Z* and
y* are substantially improved.]

June 18, 2002

2) Also accept 7,
H. Baer et al.,
hep-ph/9802441
PRD 58 (1998) 075008
J. Lykken and K. Matcheyv,
hep-ph/9903238
PRD 60 (2000) 015001
K. Matchev and D. Pierce,
hep-ph/9904282
PRD 60 (1999) 075004

Il and LS Il+7, final states are the best
channels for the study of chargeno-
neutralino production.

SUSY 2002 28
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K. Matchev and D. Pierce,
hep-ph/9904282,

Dashed curves — 30 reaches w/ ‘‘standard” cuts
prl,,)>11,7,5 GeVic; H>25 GeV; M,.,_cuts

PRD 60 (1999) 075004 Solid curves - 30 reaches w/ optimized cuts
11,7,5;25;70 for small m; 11,11,11;15;70 for large m,
. ‘“\“‘\“‘\“‘75/\\‘?\"‘\“‘\“‘\”‘,
et (a) tanB=5 % (b) tanf=35
B5%0%0! ]
NG ]
A |
-~ *\Xé - =~ i
s SNy e >+ 30 fb!
- MO0y
g - - 1
) o . 7l 2 S | |
\ -~ p, ~ I
“;‘:“004 — S LN T—— 3

0 200 400 600 800 0 <00 400 600 800 TOSA ]
Similar reach via llg, M, (GeV) My (GeV) No reach via llg,

June 18, 2002
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. ~ R. Demina et al.,
The llghtESt stop, tl’ 1S a hep-ph/9910275,
very good candidate for PRD 62 (2000) 035011
studying at the Tevatron: mSUGRA
S #>0
. I m,,, = 300 GeV
a) Experimentally, larger - > my =300 GeV
cross section compared of T
- 200 00 light or |
to that for sleptons 3 tachyonic

b) Theoretically, lighter
stop mass preferred for
larger tanS & 1A

2 —1 0 1 2 3 4

_ 2 2 \1/2
June 18, 2002 SUSY 2002 %0 = Ao/ (Mo+4Mi/o)
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R. Demina et al.,
hep-ph/9910275,
PRD 62 (2000) 035011

MZ’ > MZli

Stop

pror E; cuts

Mj'< MF < MZli

(my<0.55 m,,, in mSUGRA)

[+l st) 15+¢ T30

Lotbiati 8+¢ T25
OBG (W+ijets top,QCD,..) = 230 tb OBG(QCD,Z/y+jets top,..) = DU b
e {, >byt t,—>blv
Br(,>b7,Y)=1 £l Br(f,>biv or bI)=2/3
Br(Z,-1vz,9=0.22 | 2= - |
100 ""190 GCV/6'2
Lo b (Run IIa)
L=4 o'
- L=20 fb! =2 fb}‘
| L=4 ' ""-._LEP {élimit
: L:2 fb! :‘:
) R 3 —— 144 GeV/e?
0 100 150 200 250 300 100 150 200 M(El2)5’0G ev/chun I/D 0)
33

50
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=

w of Run-I Stop
sneutrino LSP)
D@, hep-ex/0108018, PRL 88 (2002) 171802 2 of Sl bo ot

DAYD. N

A K]

+ e/
Nes=1L, Nys=1, Ny >0 = 100

By >20,15° < A¢,, < 165°% In+n | < 2.0

Runl . eﬂE +X‘ l E 100\/110 120 130 140 150 160
108 pb- T 1017 s# 125 i ©V)
Nobs=10’ NBG(QCD,WW,tt,Z)=13'711'5 \(W/ >1b- tag) i Mﬂ

el
@| I (b) - 100
P 10 F o E@Eunllgata 10 F 3 = D@ 95% QL. limit (b’CVT) | >
g b L msopsiena | 5 f _OFST.SPY 4 COFos% L timit (019) 90f
i : © | “_® D@ 95% QL. limit (b 1V) i
SR AN, % b4t P 1 & n 80
0 0 N—’ ~
25 50 75 100 0 25 50 75 100 A Sl Py 3
8 ¢ E7 (GeV) S 6 EY (GeV) n . mg 450 GeV l\ > 70F A% ‘
s ¢ b L} *- ~ D) L A
s 6 . S 10N, BRepbev)=100% m | O v E DQ 108 pb ]
8 4L [ 1= i \ ~. ~ B b d
2t , 1 Lo > 50k 00000‘:’0“ 0}{0’0’0?0’:‘:,’0’0‘0’0:0::}:0::‘::0
o bl o b LI o —  Nbru=mg S s
0 5 75 100 0 25 .5{0 75 100 o, + o - ~
ET (GeV) E¥ (GeV) N, o mi/2f W< 2my 40
of © 5| o Laor |
" ! B !
"% St ! I e P 2
MmN mg=50Gev A e g 20 144 GeV/c
0 60 120 180 ° BR(t— b1v) = 100% & @ >
A% (deg) Iy 1L | | | | | | | 10 0% DY OO \
70 80 90 100 110 120 130 140 150 50 70 90 110 130 150
June 18, 2002 BESYO6H2 mi (GeV) 34
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R. Demina et al.,

PRD 62 (2000) 035011
b
t ----- T
1 N
/

hep-ph/9910275, StOp

Mz<M; <Mz .
(my<5Smy,,large tanfin mSUGRA)
Lot BastistisHE s

Br({,2>b1v)=1

7 channel sensitivity
to be checked ...

June 18, 2002
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R. Demina et al.,
hep-ph/9910275,
PRD 62 (2000) 035011

M: > M;?lo

C15ti15(4) 15)+¢ 140 lioth1pt 8+¢ T25

OBG(Wjets.QcD,.) = 160 1b OBG(Wjets top,QCD,.) = 930 b

\flécf((l)orfl%bW)Ng? /

0 50 100 150 200 250 300

Junel

| SUGRA

| 8o

I (non-universal |

: scalar mass)

| tanS> 20

M(t,),Gey/c?
~115 GeV/c? |%(Vﬁun I/Cgag()zooz

|607

bistj1s(47 15)+¢ T40

\
\
T W | LA

1 ~145 GeV/c? | mSUGRA :

250 300
g M(‘E)l),Gev/c2

................ 36
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obs

=1 1, NBG(QCD,VV,Z,tt,VV)=14'5i4.2

90 7 ]-3.1?(-;1 ;:C;Oﬁ): 100% ,,;."‘/:/"', c ta
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Run I _ 0 B [
N, ps = 396 Nifee  __ ATem
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B ARG of Run I Sbottom (00) I
By Review of Run I Sbottom (DO) "

e

D@, hep-ex/9903041, PRD 60 (1999) 031101

Run I
108 pb_1 100
go| - Ms<Mistme
)
; 60 0=0
()
e
gg 40
x0=68°
20 f ALEPH
kvs=181-184 GeV
This experiment
0 / / /
45 65 85 105 125
ms (GeV/c?)
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GMSB

(selected scenarios)




N, (# of Messengers)
M_ (Messenger Mass)

tanﬂ sign(,u), CG
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F'? (TeV)

Gaugino mass:
M, = k,.NmA( % )
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eeny’TCQHdidoTe Event

e Candidate

irt, hep-ph/0008070 |

22 yy+lp+ X
N=1, M_/A=2, tan5=2.5, 1>0
F12 < a few TeV - Prompt y

F12 > a few 1000 TeV - Displaced y
S50 Selection |2 fb~1|30 fb!
reach X +

CDF 250 | 330

N4 7’14¢ T40

290 | 340

SUSY 2002

DO

120 7’20¢ T50

June 18, 2002

Cross Section (fb)

10 |

- DO

2 MMM ILRLEL BB I ELAMLEL IR ILRLL B I
: ! iectqaliqqits
@ﬁDFMSB model 1
Dis-iovery reach (2fb™)]
3 .
L I '
— - 95% CL limit (2fb™) -
= - i -
95% CL limit (10qu3\ _
| T
u.95% CLIMIt (30f01) N\ -
| ~
200225 250 '2'%5 300 'éé's'la'éb' 375400 425
M(x1) (GeV) :
A (TeV) I
80 100 120 140 160
T T T I
Neutraljpo NLSP
DO
|
(50 re4ch)

50 lines

150

260 250 300 350
Chargino Mass (GeV)

400
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IZTCCJndidoTe Event

eeyy

e Candidate
63 GeV

3

¥

ET =55 GeV
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Stau NLSP (I)

Prompt or short-lived stau:

CDF: 73 7h30¢T30

DO llslslsfz()ETzo & LS 115115+j20i20ET20
Quasi-stable NLSP

10

CDF prolected Ilmlts
from prompt ditaus, GMSB model

PR I S W S T TR SR SR N SR SR S S N R
150 200 250 300

Stau Mass

A (TeV)
50 60 70 80 90
T T

100

DO : I Js, (M;>150) + (“42”, large dE/dx) o
7/
N=2, M, /A=3, tanf=15, >0 R
| 1?0 N %‘1 MaslsB([)GeV] - 2?0 | /// ! \
Stau NLSP: N=2, >0, tang = 15, M/A = 3 4 103

o [fb]

200 - 300 400
C, Mass [GeV]
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- Do

Quasi-st;

T T T
Stau NLSP

R

E—

30 fb

| |
100 150 200 250 300 350 400 450

Chargino Mass (GeV)




Long-lived stau in stau+stau production:
CDF: “u” + X

withp > 35 GeVi/e T oo e
ﬂ}/< 0.85 (69 dE/dx) 1025_ \ from ngAMPS, GMSB model E
M,,, > 60 GeV/c? N\ :
(viadE/dx, p) £
1 —’)
10— T00 150 '\ézc')o'M' 550 300
180 GeV/ec? (56@30fb1) |
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Run-II GMSB WG Report, hep-ph/0008070

X 77 (I co-NLSP) in lll +j + I

+ 77 co-NLSP) in Il + dE/dx —
jez> 3 em, [~ %17

N=3, M_/A=3, tan=3, 1>0

7, Mass [GeV]

100 150 200
C ‘ T T T T ‘ T T T T E
| Slepton co—NLSP: N=3, u>0, tanf = 3, M/A = 3 |
]102 Y —
SN E
2N 3
F N ”
E AN N Of
~ N o Q7
N\ ~
— /‘ka\ \13 SOSP
Q ~ NN
e} ol = T~ —
S RSN
\\\\ N
~ O
\\ ™~ 7~7~.1,
0 SN~ g,
L N =~
10% E N ~ \R\(@aob)
N > =~ X
~ 3
A ~
N ~
~ ~
N ~
-t L bl I L
200 _ 300 400

C, Mass [GeV]

June 18, 2002

CDF projected limits
from trileptons, GMSB model

95% CL I|m|t react] 2fb

95% CL i
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300 350 400 450
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B.C. Allanach, S. Lola, K. Sridhar,
hep-ph/0111014

1) CDF, hep-ex/0110015 (86 pb-!)

Ls+ %5+ ¥ras
N,pf7 =35 (3.4+0.3 expected)

N, =11 (4.2+0.5 expected)

10 Loy
prediction
observed @

8 | e+ﬂ l background - ]

Ac=3.31

ts/S GeV
(@)

fven
AN

I~
-

~0/7 ~ - 7
131 GeVZl G
Ao Br—O 984
d
v ||lu.
‘.‘. ..E‘d J 2«,211=0.01
0l d tan/=10

June 18, 2002

25 30 35 40 45 50 55 60 65 70
lepton E1 (GeV)

3) Prediction (2 fb1):
N(upl,) = 195 events
N(ﬂT) =720 events
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B.C. Allanach, S. Lola, K. Sridhar,
hep-ph/0111014

1) CDF, hep-ex/0110015 (86 pb-!)

Ls+ ¥s + Boas
N,pf7 =35 (3.4+0.3 expected)

Br=09757 ¥ N,,/7= 11 (4.2+0.5 expected)
d 87 GeV/ _ 10-3 eV
~ O ~ ~
104 GevA1 7 ~G
' v )/
A's11 O = = (Br=0.984
d v ®
Ve |lu
LdJ A'311=0.01
OO g 3) Prediction (2 fb-1):
A \d | tanﬁ: 10 N(upl,) = 195 events
IN( ﬂT) =720 events
June 18, 2002 SUSY 2002 47




mSUGRA
GMSB
AMSB
R, Violation




s

FCNC - loop

SM (3-4 x 10°) + SUSY + Higgs
(large tanf and small m,)

- We use the Run-I data for an extrapolation.
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CDF, PRD 57 (1998) 3811 CDF

]

Lum = 98 pb!
B;: 5.205-5.355 GeV/c?
B.: 5.300-5.450 GeV/c?

Total luminosity = 98.2 + 8.7 pb !
B I::lI E:ﬂ .
; + Opposite sign (0S) dimuons

Events per 10 eV
&

., a
o

1 =
N,y = 1 with 5.344 GeV/e? A
Br(B,~> uu) < 8.6x10~7 (95% C.L.) IR I
Br(B.>uu) < 2.6x10- (95% C.L.) e
DQ, PLB 423 (1998) 419 l l Like sign (LS) dimuons
Lum = 50 pb~! 1 0 m . _

B, 4.8-5.8 GeV/c?

Nobs=15WhereNBG=1512 g T | A P | AR DI | B
Br(Bd/sé’u’u) < 4.0x10-5 (90% C.L.) 5 5.2 5.4 56 5.8 6

Uy invadant mass [Gc"".-".l'v.:E]

- We use the CDF Run-I data for an extrapolation.
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Review of the CDF Analysis:

Primary Cuts:
a. P #* > 6 GeV/c

b.ct =L, Mg/ P
> 100 pm

c.Iso = P#4 [ [P + X Pk ]
> (0.75

(AR <1 and Iz, -z, | <5 cm)

vtx

d. Ap= AGP 1, Pp)
< 0.1 rad

June 18, 2002

SUoigztes

>X

(@]
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Two major BG sources
1) Fake
2) Gluon-splitting (g=2>bb-> 1)

Primary Cuts:
a. P > 6 GeV/c
b. L,, >400 um
with d/ o, > 2 for both tracks
2R,/R=120, &,/¢,=0.5 (Run I)
c.Iso > 0.8
(AR <1 and Iz, 4 -zl < 5 cm
for tracks w/ d/ o, > 2)
d. Ap= A@PH,P'™*) < (.1 rad
A@™ < 0.1 rad

e. B in away side
June 18, 2002
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CDF, PRL 83 (1999) 3378

Using high-mass sideband events

Rejection for events
in a baseline sample
(i.e., after Is0>0.6, no Ag)

June 18, 2002

SUSY 2002
— e

b % ele
%1\ l 1
:m‘ﬁ 0.91
S -

= 5

© o

e

Z =
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- We can achieve a large BG reduction.
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[CDF II/[CDF 1]
1. Improved muon coverage
x1.3
2. SVX-II
60 cm = 90 cm
Stereo readout
3. Improved Triggers
2. (one CMUP%)  x1.7
2u+1SVT x2.1

- AﬂﬂRun I —28x AMURun I

Run-II b—physics Workshop Report,
hep-ph/0201071

Single Event Sensitivity (5)

# = at least one 4 in outer muon chamber

S(Bselllll‘) = Br/Nobs
= (1.0x10-3)X(2 fb~1)/Lum

a. Lum =2 fb!
S(B,~>uu) =1.0x1073

b. Lum = 15 b1
SB,~>uu) =1.1x10~°
... a few events at CDF

June 18, 2002 SUSY 2002 55




Run I: g,~0.45 & R,;~450 for a baseline sample

Run I1:We assume ‘‘e,=0.45x0.45 & R,=450x450 is possible.
a. Scaling: R, =450 * (0.45/¢,)
2 &,/e; =1/[1 +log(R,/R,)/10g(450)]

c. Scaling down using Br(B,—2> uu ) < 2.6x10~% (with one event)
QA Run II _28XA Run I
> Brkunll = gRun [ T (Lum/98pb-1) x 2.8 X (&,/¢,) |

June 18, 2002 SUSY 2002 -~ 56
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Limit on Br(B,~> uu ) at 95% CL

B.—> u' R. Arnowitt, B. Dutta, T. Kamon, M. Tanaka,
‘ ‘ hep-ph/0203069,
to appear in PLB

JEEEEEEEEEEEEEEEEEENEEg
= g,/g, =1
: for comparison :

X ~0.6x10-8 (CDF x 2#)

* * CDF ~ D@

June 18, 2002

10 15 20 25 30 .
Integrated luminosity (fb™") IS assumed'
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R Comments on DO's B, > 1
By C ments on DO’s B. 2 uu "

= Very impressive muon detection system:
N4 < 1.6, P#> 1.5 GeV/c, Pi##> 5 GeV/e
s We should combine both CDF and DO data.

June 18, 2002 SUSY 2002 58
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at we can tell about SUSY?

See, for recent analyses,

1. A. Dedes, H. Dreiner, and U. Nierste,
hep-ph/0108037, PRL 87 (2001) 251804
(g-2), in mSUGRA

2. R. Arnowitt, B. Dutta, T. Kamon, and M. Tanaka,
hep-ph/0203069, to appear in PLB
(g-2), and CDM in mSUGRA, Run II prospect

3. S. Baek, P. Ko, and W.-Y. Song, hep-ph/0205259
mSUGRA, GMSB and AMSB

4. H. Baer et al., hep-ph/0205325
implemented in ISAJET
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A. Dedes, H.K. Dreiner, U. Nierste., No REWSB, LEP #,* bound

hep-ph/0108037, No neutral LSP
PRL 87 (2001) 251604

Mp#300, Ap=0, u>0, my=175 GeV

R
R M, (115 & 120 GeV/e?) ,
————— (6a,)sysy in 10719

Br(Bsé,u,u) g

Izt":I 1 1 s 1 1 1 1 1
Myso [GeV]

M, ~ 700 GeV/c?

June 18, 2002 SUSY 2002
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R. Arnowitt et al.,

hep-ph/0203069,
to appear in PLB

AO:D, >0 | _‘ AO:D, >0 i

m0:300 GeV ] | tanP=50
] 2|

10 “ =

N\ ]

. 2 1

._$ 5 ...Q -

F20 .\% i

L u% 2 _

10 S~ .

ﬁ.

B[ B.—upu] x10°
B[ B —up] x10°

10 —_, ‘. 2 fbL
s
15 fb1
1 ) I
100
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o VS. My (A=

—2m,,

A=-2m,,

ol

& | u>0,tanB=40
~
~
Y

—-671

1 4,

R. Arnowitt et al.,

hep-ph/0203069,
to appear in PLB

R. Demina et al.,
hep-ph/9910275,
PRD 62 (2000) 035011

mSUGRA
u>0

m,, =300 GeV
my, =300 GeV

- Heavy stop!

June 18, 2002

400 600 800

CDM{GELILSP

0.07 < Q, (ph?< 0.25
SUSY 2002

Too light or
tachyonic
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S. Baek, P. Ko, W.-Y. Song,

hep-ph/0205259 GMSB (N, _=1)

9

tanf=20-30 <o 5o h S s
S 320 Lo i E el

O tanﬂ: 50-60 < [T
— £ o,

. tanﬁ_ 40-50 7\‘” | '.. oo e o

® tanf=30-40 ¢ EORSE AT

O

@

The Tevatron could exclude
GMSB with tanf < 40 and
lower N_ if the B,-> uu decay wo_96 S TN FYETY P RN FRTTE FTRTI S e

7 8 9 10 11 12 13 14 15
is observed with Br > 10-3. 0G50 M(GeV)

June 18, 2002 SUSY 2002 | 64




S. Baek, P. Ko, W.-Y. Song,

hep-ph/0205259

b>sy

200 300

June 18, 2uuz

—— e M,
(8a,)susy in 1010

Br(B .~ uuw)
GMSB (N _l,M =106 GeV)

122GeV.
'/"‘1 0.“_

A . *120GeV

© L 115GEV '

‘.,

....

700 50 100 150 200 250 300 350 0
m,(GeV) ’ M, (GeVy
SUSY ZUUZ b5




S. Baek, P. Ko, W.-Y. Song,
hep-ph/0205259

The Tevatron could exclude

a) GMSB with lower N_
b) Minimal AMSB

if the B . 1 decay is observed with Br > 1073,
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R. Arnowitt et al.,
hep-ph/0203069,
to appear in PLB

"'00 £¢‘b J
l ’;S .
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SUSY

B[ B —pp] x10°
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e.8., Wrgpy = ﬂ‘ijkLiLjEk + ﬂ"ijkLinDk'l' "iijiDjDk

]

A,=0, 150
tanP=10
A=A'=0.02




Summary: Prespects for SUSY
Discovery at the Tevatron

Run IT (15 fb~1) at the Tevatron B, 2 uuin SUSY

A unique opportunity in the coming 5+ A unique opportunity to penetrate the
years to hopefully penetrate the SUSY world if tang is large...
SUSY world in a crucial mass I;

range. K
hiA?
7’s and b’s: the keys for direct searches
s K

The direct searches are limited by Prospects (95% C.L. limits):
Luminosity and E . 2fb1- Br<8Xx10-38
15fb'> Br<1.2x 103
The Tevatron will deliver 230 pb~! and

both CDF and D@ will take 100-  ¢-8- MSUGRA reach @15 fb™!
150 pb! on tape by the end of m,, < 800 GeV @tanf= 50
2002. (beyond the direct search at the Tevatron)



