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Outline

Why? How? Where?

Motivation Analyses In progress
Supersymmetry " Z
at large tang " RPV stop (tau b)
= GMSB 3 tau
Lepton+Track Trigger ]
and Physics Analysis
Road Map Summary
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Where to Look for?

0 Large tang (5-55) by other experimental results

d Unique situation in the 39 generation SUSY
particles (stau, stop) - They might be lighter than
other SUSY particles.

Experimentally difficult situation - The final state
particles in its SUSY particle decay are also 3"
generation SM particles.

“No Pain, No Gain” = “No trigger&ID, No discovery”

- WJune 21,72”004 Search for SUSY in Multi-tau Final States




Lepton+Track Trigger
, for Multi- 7 Final States

T rcone (a)
| No tracks/z in 1SO cone (30°)

p'>8GeVic
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Physics Analysis Road Map
using LT Trigger

> U/

hadroj%

T = .
h(— z7)+ ] Ly > bz™b
P bbh(— 77)
W(— j))Z(> 77)

T
»/Ieptonic decay
N.>2 3rd track
O , :
N A-rtr,,2 —>1,1, = —
' t . —> (T, V)T, T
= (See A. Anastassov's talk) it > WbWb 2z = (@v)6T)
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Events passing e ID and
7° isolation) ID

[ Electron E;>10 GeV + 5,p; > 15GeVic |+,

"

g(e ID”)=72.1+1.0(stat) + 3.1(syst)%
*) Inclughrig tight isolation requirement

g(r, 1D)=55.6 £1.6(stat) + 2.2(syst)%
OS Data CDF Run Il Preliminary OS&LS Dalta1 Il Preliminary

EEEEEEEEEEEEEER®

MFr < 25GeV/c?

CDF Run Il Preliminary

OS Data

3 + ooty + DaalT2pn pEr > 25GeV/c
- —>TT
~ 180 [ Wijets F |:| Wjets n
%16* E éﬂeetes,&,diboson 30? B3 yets - ..
O 14 0 ac P I Z->ee, tt, diboson v
9,12 S /1 Qb »
T‘3107 z“>)2°} »*
[ [ C a
i 15[ ‘ ne®
Z e F
E 100 L
4 C
27 5[ -
%10 20 % o = 60 ™ 8 9% °o: 1 2 3 4 5 6 7 8 9 10
tau candidate Pt GeV/c tau candidate Nirk
pT(Th) Ntrack(Th)
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CDF Run Il Preliminary
Z—+ 1t (Pythia MC) /%8
—0.7
—0.6
—0.5
—0.4
—0.3
: 0.2
. ) - 0.1
30 0 60 T 80 8 100 °
| T( ,)+pT(ET)| GeV/c




CDF Run Il Preliminary

First Cross-Section

MeasurementonZ—=2r7r

18-
ok —4 0sData (L=72 pb)| @ » N,. =50 7,7, events
3 ] Z>1t @
=14 = Weiets (after topology cuts)
S 2L [ ytjets
3 121~ ~ I Z>ee, tt, diboson
© 10f £ Qb N(Z —> 7,7,,)=38.91 7.7(stat) + 1.6(syst)
g
wn 8
=
2 e
()
Z 4:_
2
; ——

M(e, T, F) GeV/c2

[ l_l_h|||||
20 40 60 80 100 120 140 160 180 200

Io-(Z — 7,7, ) = 242 £ 48(stat) £ 26(syst) £ 15(lumi) pb

C.f.) o(Z - 10) o =251pb;0(Z = 00) e =254.9 + 3.3(stat) + 4.6(syst) + 15.2(lumi) pb

Next step: Full analysis with 200 pb-! including muon channel
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------

E;(l) > 10 GeV + p; (7,) > 15 GeV/c
+>2 jets + My (LE+) + Zpr(1, 5, )

-----

~ N N 4
?
V 0t0 O;‘Oo% T
DI b © b
T: b ‘t" R use b-tagging
- PR J

—

. \\\Q P
‘o""‘ﬁ9 A/! %?é
b *

Events / 7 GeVic

NOTE: 4, 4", 47, n couplings are assumed to
smaller than the SM gauge couplings
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Events £ 15 GeV/c

I

o

I'I*'['I'I'I'IW'I'I'J‘
CDF Run 1, 106 pb
= Data (05 Qr, + 22 jets)
= 4t MC (M7= 100 GeVic')
O ziy (=1t Hets
QCD
B Wijets + 1 + diboson
lM ALE,) < 35 GeVic® cul

100

i 20 40 ) 20 120 140
MALE ) (GeVicT)
t} 'I'ITI|'rrIlITITrl'IIl'I'l"ITTrl'III'I]'IrrTl’llI:l'lT
Ll . -
21 After M ILE) cut » -
6L q_ﬂ__ Epile E) =75 GeViccw
sEoope— | y
:&. - —
3 |- i
1 - -
o L [asaly | Uibebrsaady
0 25 50 75 100 125 150 175 200

Ep Lt E ) (GeVie)
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Run 1l —-> Run?2

ImprovementinRun2 Runl
Incl. lepton[8 GeV] trigger:

~107% T T T T e T |
2 Bty > 7'0) = 100% Vs. ‘
D | Run 2
” Lepton[8 GeV]+Track[5 GeV]:
ol T N M 122 Gevie w/o Prescale for both e and u
S P Nl <1 =
L 95% C.L. upper limit .
| e UTH %%J%t{;
3" Eombinbd results
60 70 80 90 100 110 120 130, N
M—t-l(Gchc') A(e) —_ A(ﬂ)
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to reduce Z's and QCD (LS data) | s/~& 5 100GeV/

Run 2 Simulation Run 1 Data .
|;120_m__1GeWc ............... N S T w9 ""|'"'|""I'"'l""I"'I‘i"l"l"“|' Summam
A R I A(e) ~ A(1)

-+

Optimization of S; after N; >2 cut [lvleT <35 GeV/ch
C

IJIJ15§ Adter MULE ) cul

0.01%
0.005E

l:llll_ 50 100 150 200 250

i Iple,E) >75GeViceul

25t | o(stop): x1.2
) ML 100 GeV/c
%% s Y L+ lfor Run2 L =106 200 pb?;
Homy o YCPha S, =75 100 GeV/
s %Atz uﬂ””"‘lﬁlnﬁlﬂl 25 100 125 150 1;4 :Jm
e — " sk Gevo  >Scaling from Run 1
s s st St (GeV/c)
oty Niignai? X0.6(e), X0.8(4)

% 1|;u 1;0 zl;u 750 N . XO_Z(e), X0-4(,U)
S, (GeVio) ® T INe<1]
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Improvement in Run 2

CDF Run 1 Result (PRL Vol.92, No.5)

*Tbb) (pb)

ot > 1

<=
— 2

| — NLO theory

= 95% C.L. upper limit

- €T + 227 ]eLs

1 | |
CDF Run 1, 106 pb

Br(t — 1) = 100% |

(PROSPINO, I'I_MTI)

- UT+ =2 jets

—— Combined results

oy

60

70 80 90 100 110 120 130
M—f (GeV/cT)
1

R, Stop Limits/Expectations

p—>t

<

I I I I I

I

Cross Section (PROSPINO):

———— Run I,\s=1.8 TeV

~
_\:\\ ——- RunIL,\s=1.96 TeV
310 TN CDF: ]
o \\\\\ ——— Run 195% C.L. Limit -
’x“ :\\\ Run II Expectation ) i
N imi ) ) -

I{I*'_': N (Preliminary, 200 pb")
- i

m_ [GeVic?]

\\ << e& Iu
\
- Run I Limit Run II Expectatlﬁn
:I 122 GeV/cIZ\]/ I148 GeIV/CZ \I/|
100 110 120 130 140 150 1

Next step: Finalize the BG estimate and then open the box ...
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SB GMSB at Large tang

LSP G (M(G) ~ 1eVic) Experimental Signature
NLSP: 7 (—> 7G) 37 + ¢T

Existing Limit (LEP2 slepton production):
M(z,) > 86.9 GeV/c? (95% C.L.)

Final state:

—— (10 GeV)+ 7;,(15 GeV)+track(s Gev)
o 1,0 — y,°Z0 (or h) is suppressed
by M(7.,0) - M(7,%) < M(Z° or h) or +E (20 Gev)
7" — 7,°y is suppressed by z,° is
Photino-like and z,9 is Zino-like. (8 GeV)+17,(15 Gev)+track(s Gev)
o7," — 7,7 is dominant mode. +¢T(20 GeV)
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First Exercise:
Total Event Acceptance

Eoat = Ageomkine (7,7, 3" track) - £, (7, 7, 3" track) - &, >20Gev
Case | Case Il
A ) 32 TeV 68 TeV Combined Tau Visible py (Generator Level)
M s 154 24 w o
tang, n,, 20, 2 ;‘3/4_1/} A
M(z,) [GeVic?] 739  90.1 _ g 152
M7, M(z) [Gevic] | 146,146 | 170,170 |
BR(z;* > 71V) 0.998 0.999 200 e 2533
BR(/;ZO_) ’;iT) 0843 0960 OU- 20 40 60 80 100120 14!;‘?:{; 14;;1200
NLO Cross Section [fb] 200 119 High tau reconstrL:;:[tGiﬁh
Total Event Acceptance | 2.68+0.05% | 3.70+0.06% | efficiency between 15
events @750 pb! (NLO) 3.4 3.2 and 25 GeV is crucial ...

Next step: Study tau reconstruction between 15 and 25 GeV;

add lll mode




ALPGEN W(—ev or v)+2jets

First Look at BG: W+2jets

CDF Run Il Preliminary

200
o 1807 events
LA c expected @ 750 pb "'
160 C 193 events
N expected @ 750 pb '
140 . (excluding A and B)
120 s
b |- ~200 events
60F e
40 ;
20 E i lepton+ 7 +any tracks(>5 GaV)
o B ‘| Before 3rd track ID requirement
I Y T T T T T T T T
ﬂﬂ 20 40 80 100 120 140 160 180 200

Transverse Missing Energy E, [GeV]

—® 3rd track ID =

consistent with
tracks from
T decay

June 21, 2004
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ALPGEN W(—ev or pv)+2jets
CDF Run Il Preliminary

A r 250 events
vt epecedaropm | Excluding events in
FF speceaarsos”’| | regions A and B, and
_::1410'[— {excluding A and B) o o rd k
¥ 120k requiring a 3" trac
< 100k ~30events | | ID to reduce W+jets
o 80F events.
F :zg (See the left plots.)
% 20 E—-,E After 3rd track 1D requirement
" O 046 ee 0100 120 148 Tee 185 300
Transverse Missing Energy E, [GeV]

200 SR : CDF Run II:?r::i:inary
S A C o ox m:lr 750 pb ! =
3122 _Iﬂ. i : z?aintp 1 .HT'Ilke Cut'?
= v . |expected @ 750 pb O
Tk | P mobamamon Study In progress.
Emk [N Cae I
: wf | Wi/ 2events | | *Studying  Higgsino
= 60 T 1l | case where lighter
@ - " [ad = 170 GeVic . .
§ 40 e slwy-wisee’]l | chargino for a given
é 20 s f-"j Al_ﬂer :3.n:j lrafck ID requirement Stau mass.

0020 436680 100 126140180180 300

Transverse Mi;sing Energy E;[GeV]
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Summary

= Lepton+Track (LT) trigger: Effectively accumulating
multi-tau final state events

s Z(-2 7). FIirst cross-section measurement at hadron
collider with 200 pb-!for publication and calibration

= RPV stop (200 pb~1): to understand zzbb final state

= Signhature-based searches as well as testing various
models:
= GMSB 3 tau’s (750 pb)
= SUGRA (> 1 fb?)
= bb+Higgs(=2> z7) (> 1 fb1)

q

q
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