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Intoduction:

» Many extensions beyond SM predict
leptoquarks

s Leptoquarks are exotic particles:
- Have fractional charge
« Carry both lepton and baryon number
. Mediate an interaction between
leptons and quarks
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1st Gen. SLQ: eejj

= Selection:

2e, one central, 22 jets;

Z veto, M(ee) < 76 GeV or >106 GeV
» Acceptance: 24% for M=200 GeV

Ef(GeV) dlstrlbutlon

.

) 175 =

X c s=160GeV|= 200 [

2 150 5 h-q > ae |2 :_k.ﬁt—'lSOGeV
<uosEoC L L S s PG Y iy

100 = ; : :
15 £ O :r-=5 00— &
st :‘I # ‘.'; ’-L 50 ;
2 -NJ/JJ o I T

0 AR e 0 ”.'.'..

% “M

0 50 100 150 200 0 156 200

Leading electron Second electron

o 280 [ £ 100 [ |
= - i o
= o200 M,-160csev:: s Lo |7 — Mg=160CeV
= - ,7 —See T ] —— Ly > ee
< 150 — t—)ll < g0 [i | H ...... tt—> 1l

50 E—% _I'J 20 j L:

0 JH-NJ/_'H | z ki

! I =Fal =l 11 R L [N
0 50 109 150 200 100 150 200

Leading jet Second jet

[



1st Gen. SLQ: eej)

Mee: Loose Selection:
2e: E;>25GeV
2jets: Er> 15 GeV
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1st Gen. SLQ: eejj
L = 118pb-

Data: 3 events
Background 2.9x1.1
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1st Gen. SLQ: evjj

s Selection:
1e; 22 jets; E;;
YEEs+ Ef>170 GeV
M:(ev) > 100 GeV
s Acceptance: 14% for M = 200 GeV
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1st Gen. SLQ: evj]

M. Loose Selection
1e: E;>25GeV
2jets: E;> 25 GeV
E,- > 40 GeV
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1st Gen. SLQ: evj]

L = 104 pb

Data: 3 events
Backgrounds: 4.0x1.1
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1st Gen. SLQ: wvjj

= L=7.4pb"(run la)

a  Selection: . \I " CTEQ3M, NFL=5, A=158 Me\]/|
32 jets, E+> 30 GeV Theary
A%y,  E»>40GeV ‘
¥ charged lepton veto

@ The same selection as. |
77— cC(LSP)(LSP)
Phys. Rev. Lett, 72, ﬁ \

2222 (1996) . N

n lestour sensitivity Mig (GeV/c?)

Use LQ signal MC

s Data: 3events

Bkgs: 3.5x1.2

o (pb)

a M>71GeV

n Cross section: Blumlein, Boos, Kryukov,
DESY 96-174 Q2= §



1st Gen. SLQ: Mass limits
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1st Gen. SLQ: Mass limits
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CDF: 70 pb"

3 2u + 2jets
pr>20 GeV
E}>20 GeV
Z veto

A Data: 4

Bkgs: 4.8 (DY)

3 M>180 (B=1.0)

M>140 (B=0.5)

DQ: 94.4 pb’

7 2u + 2jets
pr>15 GeV
E/>20 GeV

2nd Gen. SLQ:
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3rd Gen. SLQ: vvjj

a DO: 86pb
s Selection(for -1/3 charge LQ3):
3 > 2 jets, 21 with soft muon tag

- untagged jet,

Third Genaration Leptoguark o Upper Limits fram DO

Er>25 GeV 2" prefiminary |
- tagged jet, ¢
E.> 10GeV RO A
0 E.>35Gev |
« Data: 2 events
Bkgs: 2.8 £ 0.7 :
M > 80 (B=0.0)
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a CDF: 110pb’
21 + 2 jets(for 2/3 charge LQ3):

Data: 1 ever11tzs
Bkgs: 2.42{_6 (from Z—11 + jets)
M > 99 (B=1.0)



1st Gen. VLQ:

= Two anomalous couplings (k, A)
= (0,0) “Yang-Mills”
= (1,00 “Minimal Vector”
« Compare with 1st Gen. SLQ:
7 Cross section of VLQ much larger
A Kinematic distribution: same
A Optimization gives similar selection

= Use the same selection as our
1st gen. scalar LQ.



1st Gen. VLQ:
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1st Gen. VLQ: (Yang-Mills)
Cimits™
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Conclusions:

= Scalar Leptoquark:
3 First Generation (DQ)

— B=1.0, M > 175 GeV
— B=0.5, M> 147 GeV
— B=0.0, M> 71 GeV

3 Second Generation (CDF, DQ)
— B=1.0, M > 180 GeV
— B =0.5, M > 140 GeV

3 Third Generation (CDF,DQ)
— 2/3 charged, M> 100 GeV
— -1/3 charged, M > 80 GeV
= Vector Leptoquark:
A First Generation (Yang-Mills) (DQ)
— B=1.0, M > 298 GeV
— B=0.5, M> 270 GeV
s We’'re still working, so stay tuned:
[ NLO theoretical cross section
3 Optimize selection at higher mass range



