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September 2010: TeVatron delivered luminosity of ~9.5 fb™ :
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Outline. .
= SUSY and Leptoquarks:

- Sbottom/LQ3 2b-jets + MET, DO, 5.2 fb-!, PLB 693 (2010), 95-101
CDF, 2.6 fb-1, PRL 105 (2010), 081802

- Stop 2c-jets + MET, CDF, 2.6 fb-!, Public Note

- Stop 2jets+en  + MET, DO, 5.4 fb-l, Submitted to PLB

- GMSB  diphoton + MET, DO, 6.3 fb-1, Accepted by PRL

- RPV Sneutrinous + emu, D0, 5.3 fb-1, Submitted to PRL

= Resonanses:

RS graviton (yyl/ee), DO, 54 fb-l, PRL 104 (2010), 241802
(yy), CDF, 5.4 fb-1, Public Note 10158

7'  —(uu) , CDF, 4.6 fb-1, Public Note 10165

7' —(ee) , DO, 5.4 fb-!, Submitted to PLB

W.Z' - WW,WZ — e+2jets+MET , CDF, 2.9 fb-1, PRL 104 (2010), 241801

W' — WZ in trileptons , DO, 4.1 b1, PRL 104 (2010), 061801

RPV gg — 6+jets , CDF, 3.2 fb-1, Public Note, 2010

» 4" generation quarks

- t', lepton+jets + MET CDF, 4.6 fb-1, Public Note
- b', dilepton+jets+ MET CDF, 4.8 fb-1, Public Note
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SUSY and Leptoquarks

SUB) X SU@) X Uy

%J sBosons sFermions
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& Bosons i o, Fiy iy, 2
8-1 Leptons L, 1R 1» 2 1 2
- d1,q2 i il

t’ SUSY (fermion<->boson)

Different models
= MSSM, conserved R-parity = (-1)3®-L+2s-1

- pair production of SUSY particles ( ~ same mass as SM )
- decay to SM particles and the stable LSP (the lightest SUSY particle)

= GMSB, gravitino is LSP
= R-parity violated models (decaying LSP)

SM pa rti?l‘es

Experimental signatures
(Detector) EM objects, tracks, jets,
missing energy
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Shottom quarks/LQ3 (5.2 fb1) w PLB. 693 (2010) 95-101
Br(LQ3 — brv and b; — b{9) =

q R Jet Jet
b R A1, ¥
e Missing Missing
000t ﬁ-‘\ o Energy Wm \ Energy
g :\ X1 LQ by
b e Jet Jet

b

Backgrounds: W/Z+jets, ttbar, Multijet (negligible at MET>7O GeV)

>

Q|

Signal selections : E 10° 5 - Do, 52"  —~Dua  (a)

—b, (]) e
Isolated lepton veto 2 o ToamGey

8 10%°F W Z+jets
MET> 40 GeV £ 10 2 Wt
. . = B I To
2 or 3 jets: Et>20 GeV w ol 55 Diboson
MET significance > 5 ey
Apin (KT, jets) >0.6 rad, ’ _
(B + EXX?) /(BietsET) > 0.75/0.9 - I N
0 100 200 300 401
E; (GeV)

MET,HT cut optimized vs expected upper 95% C.L. limit on the x-section

J Double b-tag (Neural Net algorithm using track and vertex information)
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Shottom quarks/LQ3 (5.2 fb1) D PLB 693 (2010) 95-101

>
Strong cuts on MET,HT Soft cuts on MET,HT
Data Exp. Bkd (mg,, mgo) = (240,0) GeV Data  Exp. Bkd (mg,,mg) = (130,85) GeV
7  69+/-1.7 acpt. 2.8% 901 971+/- 152 —acpt. 2.7%
2 po 1! | | > DO, L=5.2 " | | |
‘:% E DO, L=5.2 fb ‘ . (a) & 120 | 9 d=sle . B} ]
9 ' __ Signal cross section, |L = 1MLQ e — Observed '
b - — - B}, %0, B=(1-0.5*F ) é 100 — --Expected gg ?;1" . A\ ! 7
1E N B}, x[c+\80) + & (0)],B=1 P / DO/
- £ 80 ——"NRunn) \;
N —— Observed © ///\\ \{10 pb\ \ :
- s | CDF o
I --«- Expected =3 60 \ Run I 1\ ‘.'\ "
1 %’
- £l i
: 20 - | e i -
i =247 GeV| \\ I\ | S HE
[ | | RN | L 1e e
150 200 250 300 00 50 100 150 200 25
M, o, GeV Bottom Squark Mass (GeV)
LQ3: excluded mass SBottom: improved constraints
@ 95% C.L. : 247 GeV in the (mg ,mgo) mass plane
-
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J Public Note (2009)

>

Stop quarks (2.6 fb-1 2¢-jets+MET)

>

Signal selections : at least 2 Jets ET>25 GeV

MET> 50 GeV, 1 heavy flavor tag (vertex algorithm)
NN selection (MET, jets kinematic)

Backgrounds : W/Z+jets, HF multijet, top

Data  Exp. Bkg.
115 132+/-24

CDF Run Il Preliminary I Ldt=26fb"

» 45 N - — Observed Limit (95% CL) ¢
c o _
@ » CDF Dat = — s -
|_|>_| 40 0 HF Muﬁij?‘ets > 120 Expected Limit (i;lo)
35 ) Light-flavor jets Q 7
[ Top-quark W 100
30 [ Electroweak bosons % [
— Signal m({{)=125, m(x)=70 = o
= Signal m(t)=135, m(¥)=70 B e
25 —— Signal m%t';=115, m(¥)=70 2 80
20 :_E
15 3 60
=
10
40| CDF 295 pb™’
-~ LEP6=0° D@ 995 pb™’
° 0.1 02 0.3 04 05 06 0.7 0.8 0.9 1 0 80 100 120 40 60 Iso
NN t
Output Stop Mass [GeV/c?]
Excluded @ 95% C.L., m(LSP)=80 GeV : m(Stop) <180 GeV
-
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Stop quarks (5.4 b1 2jets+ep+MET) DY arXiv: 1009.5950

Submitted to PLLB
b Signal selections : AM = M; - M; determines the Kinematic,
t——— o pT(e)>15 GeV, pT(n)> 10 GeV, veto on ( MET<20 GeV for
———+V |Ap(e,n) <2.8) and (MET,e,n) composite kKinematic
3 discriminants against Z(1t)—>e,u+vv, WW, tthar, W+jets
l
%é‘ MJ . =140
D9, L=5.4 fb" — T 3 \\
s — Diboson émo Ve
>1 0’ = = I —y*IZ o 7 ‘
- ' —o- Data = i L=54fb"\}
o win M(110,90) §‘°° J 7T, T obs
b= s M(200,100) ® [ Ee
€ = 80
e 10 i
- = 4 \ -011fb‘!‘ tL=111fb"
~ 60\ Lgppy T =~ D@ :
- §excluded : ad "
- 40% WW
1 20 40 60 80 100 120 140 /é/{ 80 /1/(4/120 140 1so{g/2oo 220 é/fo
ET (GeV) Scalar Top Quark Mass (GeV)

Significantly improved constraints at 95% C.L.
in the (M;, ,M:) mass plane
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GMSB (yy+MET) DY ArXiv:1008.2133
Submitted to PRL >

I.)P ->yy+MET-{-X Signal selections : ET(y) >25 GeV, MET> 50 GeV
Lightest neutralino | g,ckorounds: real MET - Wy, Wjet, W/Z+yy +
decays to y and Instrumental - SM yy,y+jet, multijet (dominant)

gravitino (LSP)

Data Exp. Bkg m(L)=120TeV

> -1 N
8. o[ DPE3MT . yysample data 1] 4 6.9+/-1.01 5.2+/-0.4
o 1 SM + GMSB (A = 120 TeV) - SPS8 GMSB SUSY (Prospino 2.1)
; 102 SM + UED (F{'c1 =460 GeV) — g 102 D2 6.3 fb === NLO cross section =
c E 3 v C observed limit 3
d>) E — SMyy ] B - = — expected limit
L 10 = - W/Z + vy = i | expected limit + 1¢
= ] B expected limit £ 26
- |: misidentified electrons 10k _ ]
1 - F. misidentified jets E e T e s e =
e om e g e e o g owp e § o oa s g
1= 120 140 160 180 =
= m_, [GeV] 3
& e T ¢ 4 o5 ¥ 4 o4 F o o F LEY 5
L 220 240 260 280 300 320 340 360 -
1 0'3 1 [ mxt [GeV] -
I '] '] I L '] '] '] I '] ] '] 1 I L '] ] '] I '] 1 '] '] I l1 '] '] '] I L
0 50 100 150 2.00 . 250 30t 80 90 100 110 120 130 140
Missing E_ [GeV] A [TeV]

Excluded @ 95% C.L.: m(A) <124 TeV, m(X1) <175 GeV
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RPV SUSY (Sneutrino -> ep, 5.3 fb"') DEJ arXiv: 1007.4835
accepted by PRL >

+ | Signal selections : Isolated e,u with PT >25 GeV,
Backgrounds : Drell-Yan Z/y" - Tt (dominant),

A, A W+jets, Diboson, ttbar
"
Data  Exp. Bkg
Checking for M(eu) peak 414  410+/-38
5 DO, 5.3 i’ * data - .“ \ DQJ, 5.3 f51— Observed Limit
L signal (M =100 GeV) @Z/y* T 30F 4 \\ ------- Expected Limit
= . signal (M _400 GeV) lW-+jet = E imi
% f g Edlgloescsm dj)' 255 | “ \ - Expected Limit +1 s.d.
O 1oL Ot £ of v\ [ ] Expected Limit +2 s.d.
g : P W 3 "‘,‘ \ N.L.O. pp—Vv.—eun
% 1e - o 15 \ <mime Xy,=0.003, .,,,=0.005
g F A o ol — — — 13,=0.003, A;,,=0.07
W _al | P e o 1
10 E P P C
TR (. 2 5 ~
102 E wug.|....|..EJJJ‘J___JH_J _,.................'..'.-:."f\'.'ﬁi'“-rﬂﬂm
0 100 200 300 400 500 qE)O 150 200 250 300 350 400 ﬁ-2I50 500
i [GeV] M. [GeV]
Excluded @ 95% C.L.: m(sneutrino) < 280 GeV, depending on coupling
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Resonances.

= Extra Dimensions (gravity and SM located in separate space branes)

- explain why gravity is much weaker than other forces
- predict spectrum of heavy yy or lepton-lepton resonances

* New Gauge Bosons (Z', W')

- appear in GUTSs and superstring SM extensions
- searches for high mass lepton pairs or WW,WZ resonances

DiPhoton Mass of Gy events CDF Run Il Preliminary CDF Run II Preliminary

T T T T T
— 500 Z’
— 750 Z°
— 1000 Z’°

04

o
Lo
—T T

Fraction of Events

1200 2~

Fraction/5 GeV/c?
o]
[}
————

o
=

=

ol J.Lh. /l/\ 0

0 200 400 600 800 1000 1200 200 200 600 00 1000 1300
m(yy)(GeVic?) M, [GeV/c’]

An important part of the TeVatron program, many results were recently updated
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BTRT o) %l e b W

Randall-Sundrum Gravitons ( CDF 5.4 fb” , D0 5.4 fb™)

|
Parameter defined by the extra-dimension geometry
* _ Signal selections : M(yy/ee) >60 GeV
KMe »e, . 7 | Backgrounds : SM yy or Z/y*->ee (dominant)
—-_—————— - ° )
e, T Instrumental — jets misid as photon or electron
Br(yy)
Brico 2
0° Search for X=yy . CDF Run [l Prghmmary % 10° —
—+ CDF. 5410 E O 10° R [ Instrumental background
10? 3 — Total background ; NI Total background
10 I “"-_I ....... Jets fakmg photons ] .g 102 - M Signal: M1=300,450,600 GeV, k/Mp|=0-02
1 0 ‘ i
E H i o 108
1 E E "5 -1
| 10-1 _ '._..\ - ] o) :
E . \ § 10"
107 £ 1 102 (b)
107 . . ‘ . . . . . . . ] 103 | [l Ll . - Ll
200 400 600 200 400 600 800 1000
mlyy) (GeV/c?) M,, (GeV)
Absence of any significant signals — set limits on the graviton mass
-
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Randall-Sundrum Gravitons ( CDF5.4 fb' , D0 5.4 th™)

>
—_ -1 P <
1 ' CDF'RPn'” Pr,e"mma'w’- 5.4 fb = i . —=— 95% CL upper limit
| el e = ., rro-r expected limi
10'1 E ------ Expected limit E 8 - eXpeCted Ilmlt + 1o
F s lmit + 1o ] 1+ 10E expected limit + 2c
_f-; 10_2 ;_ [ Expecled limit + 2a ] W E k/mm:o 01
S = =R N k/M,=0.02
T 10_3 | ] X R M N k/MpI=O.05
& g ) = i —— K/M_=0.10
= - WWe =01 * o N
g 10tk oo 3 S
10° _ M.C.Kumar, PMathews, V.Ravindran and A Tripathi WM, = 0.025 _ a » DO, 5.4 fb!
Nucl.Phys.B 818,28(2009), Phys.Lett.B 672.45(2009) Wy, = 0.01 % i . ] N\
10® . . s s s N N T T T * - 3
200 400 600 800 1000 1200 200 300 400 500 600 700 800 900 1000 1100
Graviton Mass (GeV/c?) Graviton Mass M, (GeV)
o1 CDF Run Il Preliminary, 5.4 fb” z 0.1 .
[ ] Excluded at 95% CL 1 [ excluded at 95% CL =
.......... Expected limt == === expected limit —E
0.08 [ coF 1.1 PRL99, 171801 (2007) ] [ Do PRL 100, 091802 (2008) 3
EO.Dﬁ - —;

1= —

2 =
0.04 - E
02k = 3 ] D@, 5.4 fb™ _§

0 . . . R - o e T T T T =
400 600 800 1000 300 400 500 600 700 800 900 1000 1100
Graviton Mass (GeV/c?) Graviton Mass M, (GeV)
‘ Excluded @ 95% C.L.:
476< m(G),GeV < 976 560< m(G),GeV <1050
€D Public Note 10158, 2010 DO PRL 104 2010) 241802
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Dielectron and dimuon 5.4 fb' DO (ee), 4.6 fb" CDF (up)

Six E6 bosons
¢ Signal selections : M(ee) >60 GeV, M(upu)>130 GeV,
e(4) . .
Backgrounds : Z/y*->ee (uu) (dominant)
Z' [ ] [ ] [ ] [ ]
b m = i = = = Instrumental — electron/muon misidentification
e()
M(Z'")<150 excluded earlier, control region
CDF Run II Preliminary 4.6 fb™' DS, 5.4 ! 22°F T e
> ?285_ [ preli-van
E ]05 B T I I T | I _E + Data (o-'j 10° | 60; - Instrumental Background
E = ‘:” E 140? } P other sm Bkgd
> 10 . | zry £100 = 1200
- 1 [ Ju . 2 ook
1o’ T Www . col
](.'I2 E; .Fakes 1o 21060 180 200 220 2410 2;30 |\2/|éo C_;’}.ol:'c/)
. .Cosmlcs 10 oo (S9Y)
10 —§
3 107
ID_I _: 102
102 103 [ T
200 400 600 200 1000 1200 200 400 600 800 1000 1200
M, [GeV/c?] M., (GeV)
Events around expected Z' poles used to set limits
-
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Dielectron and dimuon 5.4 fb' DO (ee), 4.6 fb" CDF (up)

CDF Run II Preliminary 4.6 fb'

-1
) Model Mass Limit (GeV/c) _ gc o 11 B I_) %5 fb  Observed
E 4 817 % [ | 95% CL{ ----- Expected
= Z see 88 _ Z’l o = i EXpeCted tio
A Zy 900 T Expected +20
N Zy ar .-Z. Ny —8SMZ
r:a Z 930 o —Z,
" 7 038 ~Zx  x [ —Z,
= By 1071 N f —Zy
N T T —Zy
B (o] ' Z,sq
Q" — H
2 10¢ ~Z
10° | . 1..|....|....|....|....|....|....|.K‘:a...|. LN
200 300 400 500 600 700 800 900 10001100

o e N N e e N
800 850 000 950 1000 1050

7’ mass [GeV/cz] Ve (GeV)
Excluded @ 95% C.L. :
m(Z'sm) < 1071 GeV m(Z'sm) < 1023 GeV
. w arXiv:1008.2023,
Public Note 10165, 2010 Submitted to PLB
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Phys. Rev. Lett. 104, 241801, (2010)
>

x< Signal selections : ET(e)>30 GeV, MET >30 GeV,
Grzowen W HT>150 GeV, 65 < Mw(jj) <95 GeV; 75 < Mz(jj) < 105 GeV
Nz Backgrounds : SM (W+jets, ttbar, Dibosons)

Jet
o~ 1
c F 2 s
S r []600 GeV/c™ Z S [ 1
~ 12 ® = L CDF Run I, 2.9 fb°
O [ Data © B Z’ Exclusion
S oF - Background .
8 C DV_V"'JetS i DDbsewed Exclusion
8 3;— ] J{;[VW 10" — Expected Exclusion
N 6 QCD -
956 B
S Others -
> 4 B
w r i 247
A £ = (My/M)°
. 102 544
0_ || ll_I.IIII _I|IIII|IIII|IIII|IIII|IIII|IIII|IIII |
0 200 800 1000 1230 200 300 400 500 600 700 800 900 12000
WW invariant mass (GeV/c) M (GeVic)

TABLE 11: Mass exclusion region at 95% C.L. with l{i/ﬁpg =
0.1 for G*, and & = (Mw /My)? (C = 1) for Z' and W',

G~ 7’
Expected Exclusion (GeV/c®) < 632 257-630 381-421
rved Exclusion (GeV/c?) < 607 247-544 285-

Excluded @ 95% C.L.:
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W'->WZ ->3l+v, 4.1 b D5 Phys. Rev. Lett. 104, 061801, (2010)
|

< Signal selections : 3 leptons with ET>20 GeV, MET >30 GeV
' /‘;/ v Reconstruct 17, = /(EZ + EY)2 — (o7 + pi¥)2 — (o7 + pl} )?
A I=e, [Backgrounds : SM WZ dominant, Z+X
\\ -
< Data  Exp. Bkg.
! 9 10.2+/-1.6

> _| I I I I | I 1 1 1 I 1 1 1 | I I I - E
O B -1 7]
@) S DY, 4.1 1b —e— Data i % - Excluded 95% C.L. region
O K n S~
QO "///| WZ Monte Carlo § < 10 [ Expected 95% C.L. limit =
4 . . — 80 i
:‘:) E / Z+X (X=y, jet, Z) E § --------- SSM value ]
R SR U B B W’ 400 GeV SSM signal - E" i
- 4z ——— W’ 500 GeV SSM signal - =) -
N e B
N i N | TP | " ""TTTToToemmemmomesmesmesesees =
- Lopnd 1 B | :
I . L. R D@, 4.1 b
C —-—'—‘—'_'_"J—I_L,_ ] 1 T I I S S AP A W
0 O‘f 30’(?7@7(')6 — '33'0“'" gﬁo 200 300 400 500 600 700 800 900 1000
WZ transverse mass (GeV) W mass (GeV)
]
Excluded @ 95% C.L. : 1838 <m (W') <520 GeV
-
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RPV 3jet resonances 3.2 fb™

Public Note (2010)

>

oYy - ) i
O 1001 PYTHIA —
@ r m=1725 GeVic? ]
im" r Gaussian fit
25 80— —— +Landaufit -
r (combinatorial confusion) 7
60 L (diagonal cut offset 190 GeVi/c) 4
40 r -
. P
0 L 111 Il Il #—lﬁ— +
0 50 100 150 200 250 300 350
. CDF RUN II Prellmmary

> o ! ‘ ! ‘:

al° PYTHIA RPV Guno

. ‘“glulno oo

Gaussian fit =
+ Landau fit

T 1190 GeV ]

(diagonal cutofiset 190 GeVle)

u\ \\\\\\\\‘\\\\‘\\\\‘\\r\‘\‘ﬁ‘\‘\‘\%‘\\\{
0 50 100 150 200 250 300 350

3 jet invariant mass [Gevic!]

Signal selections : 6+ jets, small MET <50 GeV,
2.pT(6jets) > 250 GeV. [M3),2. pT(3jets)] correlation
Backgrounds : QCD, ttbar

_CDF RUN Il Preliminary 3.2 fb™

——— 95% C.L. o abserved

95% C.L. ¢ expected E

I:I + 1o on 95% C.L.

CHEN DL LO PYTHIA gluino cross section

.
-,
’*n’.

1025‘

.
-,
v
e
.

o(pp — §g)x BR(3g — 6j) [pb]

-
-
""""
.,

.....
N

.....

140 160 180 200 220 240

gluino mass [GeWcz]

95% C.L. limits using invariant mass of 3jet ensembles

80 100 120
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4™ generation of quarks Public Notes (2010) 4.6-4.8 fb™!

= not prohibited by SM
= if exist allow theory to adopt
- high SM Higgs mass
- recent large CP violation result  [JJ PRD 82, (2010), 032001
3.20 disagreement with SM in b-hadrons decay, D0 6.1 fb
» Decay chains to SM 3™ generation quarks (q' — q+ W)
= Convenient signatures - multijet events with high transverse
energy Hr=> FEr;+ Ero+ Fr

jets

-
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RV wind' )

Y o

b

No b-tagging
Check for mixing

< .y

R R R

=
]
-

A
A

l l T | | | | ' Median B
* — Median Bg
CDF Run 2 (4.6 fb™1) I
1 Preliminary E
t'—Wq, = 4 jets ] 10 | []o5% Be
HT VS. Mreco VS. Njet ; ™ | === Theory
| == Observed
0.1} i i
range of observed } |
expected 95% CL _
upper limits -
0.01F theoretical prediction i
Bonciani et al. | | ! L | I !

| s
300 320 340 360 380 400 420 440 460

200 250 300 350 400 450 500 Quark mass [GeV/c?]
t' mass (GeV/c?)

Divide observed multijet events
Inspect (Mreco(t'),HT) space in 5,6,7+ Njet bins and 0,1,2 btag bins
Excluded m(t') <335 GeV Excluded m(b') < 385 GeV
-«
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Neutralino Mass (GeV)

.Summary

Presented resent results from D0 and CDF
BSM searches in 2.6-6.3 fb-1 data samples

Set of 95% C.L. exclusion limits have been obtained,
improving previous TeVatron results

Complete documentation :

http://www-cdf.fnal.gov/physics/physics.html
http//www-d(.fnal.gov/Run2Physics/WW W/results/np.html

CDF Run II Preliminary L=4.8 o

I I
— -1 ﬂ‘--:- 1 [yl
1201~ D0, L=5.2 fb I — E: © Y  MediBe
—Observed o s [ PT R g - [ - .
100  --Expected DoRuni \ % | T [ o usan : 5 ' [ ss7 e
b wr 5 ., [ Jos%Be
80 / _ D Observed Exclusion % 10 B \\ 7 .
101 —— Expected Exclusion % i Y
60— — 5 | == Qbserved
40— Run| | - I i
" 88 pb| ; 247 D@, 5.41b" 3
20~ / ' s £ by E
| N 544 E
o) e R R o B Ty ox o
300 320 340 360 380 400 420 440 460
0 50 100 150 200 250 M, (GeVied Graviton Mass M, (GeV) . ) :
Bottom Squark Mass (GeV) ’ 1 Quark mass [GeV/c7]
-
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http://www-cdf.fnal.gov/physics/physics.html
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D0 operations

1% April 2002 - 26 September 2010
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- 5 ﬂ 7 ¥ '{ y b
3 " NN
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Squarks and Gluinos (2.1 fb-! jets+ MET inclusive)

95% C.L. limits set on squark and gluino masses and mSUGRA parameters
DO PLB, 660, 449 (2008), similar limits CDF PRL 102 (2009) 121801

>

= LEP2 % 1 ~ 250
) - . .
S 500 | Lee2r % DO, L=2.1 fb™
g DG i g 200 tanB=3, A0=0, ].L<0
400 L —
Pos] — = | = J Q ....................
— S REIR R i nomsUGRALY o 1905 Wog e ..
> 300 = solution_ [ E ..................................................
© T y 100
5200 D@, L=2.1 fb' [ |
(dp] tanpB=3, A =0, u<0 50
100 y
A % 300 300 400 500 600
% 100 200 300 400 500 60t GeV
Gluino Mass (GeV) m, (GeV)
Improvement vs LEP2 results
Excluded:
M(squark) < 379 GeV, M(gluino) < 308 GeV
(most conservative hypothesis accounting PDF and RF scale
uncertainty on the signal NLO cross-section)

B masses up to 390 GeV for M(squark)~M/(gluino)
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