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We investigate the potential of the CERN LHC to probe Rhgarity violating couplings involving the third
generation by considering single top quark production. This study is based on particle level event generation
for both signal and background, interfaced to a simplified simulation of the ATLAS detector.
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[. INTRODUCTION The mechanism we plan to study is single top quark produc-
tion at the CERN Large Hadron Collidét.HC), which is
The conservation of baryoB and leptonL number is a complementary to top quark pair production and reliably
consequence of the gauge invariance and renormalizabilitywell known in the standard model.
of the standard model. In supersymmetric extensions of the Two basic ways to probe new physics can be investigated.
standard model, gauge invariance and renormalizability ddhe first one is a model independent analysis, in which the
not imply baryon and lepton number conservation. We shaleffects of new physics appear as new terms in an effective
consider in what follows the minimal supersymmetric stan-Lagrangian describing the interactions of the third family
dard modelMSSM) together with baryon or lepton number with gauge bosons and Higgs bosdBs-5]. The effects due
violating couplings. These Yukawa-type interactions are ofto the interactions between quarks and gauge bosons will be
ten referred to aR-parity violating couplings. They can me- visible at the CERNe"e™ collider LEP2,e"e™ next linear
diate proton decay to an unacceptable level and for this reaolliders and the Fermilab Tevatron whereas dimension-6
son a discrete symmetifg was postulatedl1] that acts as 1 CP violating operators affect the transverse polarization
on all known particles and as1 on all the superpartners: asymmetry of the top quark. The second way is to consider a
new theory which contains the standard model at low ener-
R=(—1)%BfL+2s (1)  gies. A possible framework is supersymmetry. In the mini-
mal supersymmetric model witR parity conservation, the
where S is the spin of the particle. In the MSSM with a single top quark prqduction at Tevz_;ltron is enhanced pyafew
conservedR parity the lightest supersymmetric particle Percent due to gluino, squark, Higgs boson, chargino and
(LSP) cannot disintegrate into ordinary particles and is thereNéutralino corrections, the magnitude being sensitive t@tan
fore stable. The superpartners can be produced only in pait€)- The decays—cV with V=g,Z,y, W["l%h arelsmall in
so that one needs usually to wait for high energy colliders. Magnitude in the standard mod@R =10""-10 %), may
In models[2] not constrained by thad hocimposition of ~ P€ €nhanced by a few orders of magnitude in the M$EM
R parity one can still avoid proton decay and the experimenlf the top squark and the charged Higgs boson are light
tal signatures can be quite interesting: single production ofnough, new top quark decays are possiBle Our purpose
supersymmetric particles and modification of standard delS t0 investigate the effects 6t parity violation. The super-
cays and cross sections due to the exchange of these spRRtential contains three types of new terms:
ticles, which could be observed at lower energies compared _ _ o
to the R-parity conserving model. In the following we shall W= NjjLiLi B+ N LiQDy + N UiDjDy, (2
investigate top quark production taking into accoRegarity
violating effects. The top quark being heavy with a massthe first two terms violating the leptonic number and the last
close to the electroweak symmetry breaking scale, it is bethe baryonic one. Herk andE are isodoublet and isosinglet
lieved to be more sensitive to new physics than other quarkdepton, Q and D are isodoublet and isosinglet quark super-
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fields, and the indices, j and k take values for the three respectively. The most suppressed couplings\dig, \ 133,
lepton and quark families. In the following we shall assumen/,, A}, (see[14] for detailed up to date reviews of the

that R-parity violation arises from one of these terms only. existing bounds In order to fix the kinematical variables,
The feasibility of single top quark production via squark the reaction we consider is

and slepton exchanges to probe several combinatiori® of

parity violating couplings at hadron colliders has been stud-

ied [9-11]. The LHC is better at probing thB violating Ui(p1) +dj(p2) —~1(p3) +b(pa), S
couplings\” whereas the Tevatron and the LHC have a simi-

lar sensitivity toX" couplings. We perform a complete and the p, being the 4-momenta of the particles and the indices
detailed study including for the signal all channels using aandj refer to the generations of theand d-type quarks.

Monte Carlo generator based pmTHIA 6.1[12], taking into We first discuss valence-valen€®V) or sea-sedSS
account all the backgrounds and including #TeAs detec-  subprocesseghis notation refers to proton-proton collisions
tor response using ATLFAST 2[a3]. at the LHC, but the calculation is valid in gengralhe SM

The paper is organized as follows. Section Il is devoted &quared amplitude due % exchange in thel channel is

an evaluation of the different subprocesses contributing tQ ppressed by the Kobayashi-Maskawa matrix elements
single top quark productiotstandard model, squark, slepton Vo oVig.:
i0 1]

and charged Higgs boson exchangékhe potential of the
LHC to discover or put limits orR-parity violating interac-
tions is given in Sec. Ill.

> P1-P2P3" P4,

MVV 2_~4 V., 2 \V 2 _
| W\NI g | U|b| | th| (u—m\zN)z-f—m\ZNFW
5

Il. SUBPROCESSES CONTRIBUTING TO SINGLE TOP
QUARK PRODUCTION

_The R-parity violating parts of the Lagrangian that con-\\here g m and T denote the weak coupling constant, the
tribute to single top quark production are mass and the width of the exchanged particle. Fhe ex-
oy R ARG (KT qi T ke change in thel channel is included in the calculation but
L= NjeLdRUL ~ Niji(druLdL + di(do)up) +H.e. (3) numegrically suppressed by the quark masses and the mixing

The superscript corresponds to charge conjugation. Therematrix elements for the charged Higgs sed{Qr,Kq, (under
are altogether 27 and 8{;, and \{}, Yukawa couplings, the assumptioik=V),

4

A% 2__ g 2 2 2 2 2 2
g+ = = + . + —
|MH—H—| 16 Cleuib| |thj| (u_mai)2+mairai[(vbui abui)pl P4 (Ubui abui)mbmui]
% 2 + 2 + 2 _ 42 6
[(vdjt adjt)pz'p3 (vdjt adjt)mdjmt]v (6)

wherev 4 anda,q are respectively the vector and axial vector couplingsiofto quarks:
v,g=MgtanB+mycotB  a,qg=mytanB—m,cots. (7)
The interference term between tiéandH~ is

4 N2 2
g9 (U mW)(u mHi)+mWerHirHr

2REMYY )= ——— [V ol Vg | [K ol K | —

WH 8m€v| bl [ Vg 1Kl m,l[(u

232 2 2 ~ 2 \2 2 2
_mW) +mWFW][(u_mHt) +mHtrHt]
X[(vpy +apy ) (Vat+ag,) MMy P1- Pat (Vpy + @by ) (Vat—8q,t) MpMiP1 - P2

+(Vpy —@py) (Va1 +@g,) My Mg, P3- Pat (Vby ~ Apy) (0t~ Aq;t) My, MiP2- Pal- ()

The scalar slepton exchange in thehannel is taken into account but appears to be suppressed within our assumptions on the
N\’ couplings(see below

The caret refers to the usual Mandelstam variables for the process at the parton level.
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1
7 P1-PaP2-P3- 9

VV 2_
Mgl =
(U—ﬂ}sk)z FNk

L

LY

The interference term between scalar slepton and W reads

(G—m2) (04— m?k) Ml g ae

A% ’ ’
ZRe(MW;_{): _92|Vuib||thj|7\ki37\ksj MpP; - P3- (10)

[(U—m3)2+ma 3] (u— mk)2+mkF~k] %

The interference term between scalar slepton g which is suppressed, reads

A2 2 -
2 (u—mHi)(u—mEE)%—mHtFHimétFet

g
2 Re(M%,)=——5 Mishail Kool [Kig | — -
H 4m\2/v ki3 k3j| u,b|| td]|[(u_m|2_|t)2+matrat][(u_mgt)2+”étrét]

X[(vpy F Apy) (Vg1 +@qd,t)P1- PaP2: Pat (Vpy +8py ) (Vat— Aq;t) Mg MeP1- Pa

+(Vpy, —@py) (Vg +@qg,t) My MpP2- P3t (Vby ~ Apy) (Vg Ag;t) My Mg, MpMy ] 11

The down type squark exchange in thehannel squared amplitude is dominant and given by

"o 1
7 P1-P2P3- Ps. 12

4
2_
||v|dkdk| 16)\”k BE e, )z+m~ ré

The corresponding interference terms are

~ A2
(0= m{y) (5= mijo) -+ m [y L

2 RgM - 892|Vu bl [Via, |7\|Jk)\33k P1-P2P3- P4 (13

e [(U=miy) >+ mTEIL(S— M3 *+ mge ]

and

~ ~ 2
w 2 (U— mﬁt)(s—mag)erHirHimaeraE
2 RQMagHr):g 2m |]k)\33k|Ku bHthl
W

T2 242 T2 (e )2+ a2
M) M= DS ) *+ M ]

X[ (Wpy T Apy) (Vg1 8g,)MpMy, P1- P3+ (Vy, + by ) (Ut~ 8q;t) MpMiP1- P2

+(Vpy, —@py) (Vat+8g,) My Mg P3- Pat (Vby ~ Apu) (Va,t— 8q;t) My MeP2- Pal- (14

Let us now take into account the subprocesses involving valencé/&aquarks. The SM squared amplitude dueVib
exchange in the channel, being proportional td/(,idjvtb)z, is dominant for quarks of the same generation. It reads

1
Myl 2= 9% Vya |2 Vi = P1-PaP2-P3- (15
e (s—m2)2+ma I3,

The charged Higgs contribution in tlsechannel is suppressed by the quark masses of the initial state. The squared amplitude
is

4

-

|MxiHi =
16my,

2K |2 2 .2
K [l *= X[(vg .y, +agu)P1 P2~ (vdu adu)mdmu]

(s—m’ . )2+mi.T7 .
X[(vp+ag)Pa- Pa— (vh—ap)mpmy]. (16)
The interference term between W aHd is
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4 (A—m\zlv)(g—mlz_{+)+mwrme+rH+
2 RAMY) = == Va1 Vaol Koy | Kol :
8miy [(5—m)2+ma I3 ][(s—m7.)2+m’.T7.]

X[ (v, F gju) (Ut 8pt) MpMa P1- P53~ (Vg T Adju) (Vbr— 8pt) Mg, MiP1 - Pa
~ (Vg0 ™ @qyu) (Vb @p) MpMy, P2 P3t (V4,4 ~ Adju) (Vb — Apt) My MeP2 - Pa]- 17

ConcerningR parity violating terms, slepton exchange in thehannel and down type squark exchange in dhehannel
contribute

1

|M |2 Aliﬁ )\k33'~ 2 P1-P2P3" P4

(s— mgt)%mm
" ) 1
2_
IMdkde 16>\|3k G-, )7+ dkF2 P1-PaP2" Ps3. (18

The interference terms involving the scalar lepton are

(5= i) (5= mg) + my T e g
MyMpP1 - P3 (19

VS | 2 ’ ’
2 REM %) = — 0%V a || Vin| Mg A kag—= 2 22
we 4 P 5= m) 2+ TRl MG %+ mir

and

92 (g_ mai)(é—ﬁ}gt)-i—mH:FH:méEth
2 Re(M7 kH+)_4 2 )\ﬁij)\|’<33|Kuidj||Ktb|
W

[(5—mZ)?+mA.T2.][(5— m§t>2+ mitf:zet]
X [(Udjui+adjui)(vbt+ apt)P1-P2P3- Pa— (Udjui+adj“i)(vbt_abt)mtmbpl'pz
- (Udei - adjui)(vbt+ abt)mdjmuip3' Pat (Udj“i B adjui)(vbt_ abt)muimdimbmt]. 20

The interference terms involving the scalar quark are

(5= miy) (01— )+ mu Tyt

2
2REMVZ ) =— 82V Vip| Mo N . . (21)
g de 97| ud|| tbl Mak 3]k[(s m2)2+ M2 [ (0— m~k)2 ﬁgfgg] P1-PaP2-P3
and
o m2 (" 2
S—mg+)(U—mek) +Fmy=I =gk’
2RaMY, )= 2 L K Kol I S
dkp=)— 9 3k 3jk d ~
GRHT 3 om?, Machaid [(s—m§t>2+mairgi]uu—mgg)an}ggrgg]

X[(vg,u,+agu) (ot 8p) MpMg P1- P~ (Vg,u, +8q,u,) (Vb — 8p) My, McP1- Ps

~ (Vgju;~ @q,u,) (Vor+ @p) MpMy P2 - P37+ (Vg,u, ~ 8q,u,) (Ut ™ 8pt) My, MiP2 - Pa]- (22)

The dominant terms are the squared amplitude diees-  large (around 10%). For subprocesses involving quarks of
change, and for initial quarks of the same generationj{, different generations in the initial state the situation is more
the interference betwean andd. The result is sensitive to cOmMplex and all amplitudes have to be taken into account.

the interference term only if the product ®f couplings is The resonans channel processes have been studied in
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TABLE I. Total cross section in pb for squark exchange inglehannel for a squark of mass of 600 GeV
assumingl’'r=0.5 GeV.

Initial partons cd cs ub cb
Exchanged particle s d s d s
Couplings N3N 332 N3\ 331 M3 332 N33\ 331 N33\ 332
Cross section in pb 3.98 1.45 5.01 0.659

[11], for first family up and down quarks. For tiBeviolating  with the exception that we used besigdegHIA also theoNE-
couplings, the study of channelxd—s andcs—d canalso  TOP[16] event generator.

be found in[11]. The U diagram has been studied at the The integrated luminosity fol y at lowluminosity at the

- : LHC is taken to be 10 fbl.
Tevatron for the first family of up and down quark&0]. .
In the present paper we have improved previous calcula- The number of signal events depends on the mass and the

tions for LHC because we have included all contributions toWidth of the exchanged sparticle and on the value of the

single top quark production. Since the dominant terms argukawa couplings(see Sec. )l We assume that only one

those considered in the literature, our complete evaluatiofyP® gf Yukawakco%pligg I nonf‘ero; iae._]_heithg(; ;’Ie]f)tﬁns
validates the approximations done in previous papers. A"#0) or squarksX 7& )gre exchanged. The wi th of the
the exchanged sparticle is a sum of the widths due to

R-parity conserving ané-parity violating decays:
lll. DETECTION OF SINGLE TOP QUARK PRODUCTION
THROUGH R-PARITY VIOLATION AT THE LHC Fo=Tr+Tk (23

We have carried out the feasibility study to detect Singlevvherel“é is given by
top quark production througR-parity violation at the LHC

by measuring thévbb final state using the following proce- 2 2 12
dure. e (WP (ME‘R Miop)

First, we have implemented the partonie>2 cross sec- le(gr—0'a)=—— VE (24)
tions calculated using Eq&)—(22) in the PYTHIA event gen- ds

erator. ProvidingpYTHIA with the flavor and the momenta of

the initial partons using a given parton distribution functionfor the squarks, and it is given by
(PDP? it then generates complete final states including ini-

tial and final state radiations and hadronization.

The generated events were implementedATnFAST to ~i
simulate the response of the ATLAS detector. In particular, Fe(lL—a
isolated electrons and photons were smeared with the detec-
tor resolution in the pseudo-rapidity range| @f <2.5. In the
same way and the samgregion the measured parameters offor the sleptons. The number of signal events depends also
the isolated and non-isolated muons were simulated. Finallygn the flavor of the initial partons through their PDF. In
a simple fixed cone algorithifof radiusR=0.4) was used to Table | we display the total cross section values for different
reconstruct the parton jets. The minimum transverse energitial parton flavors in the case of exchanged squarks of
of a jet was set at 15 GeV. According to the expectedmass of 600 GeV and oR-parity conserving widthl'r
b-tagging performance of the ATLAS detecidr5] for low =0.5 GeV. We took for al\”"=10"1, which yields a natural
luminosity at the LHC we have assumed a 6@%ag effi-  width of the squark which is smaller than the experimental
ciency for a factor 100 of rejection against light jets. resolution. Table Il contains the same information for slepton

The same procedure was applied to the SM backgroundxchange X' =101, for a slepton of mass of 250 GeV and

3(\/p )2 (MTZi —M,)?

ijk L (25)
167 M~|3;
L

jak) =

TABLE II. Total cross section in pb for slepton exchange in shehannel for a slepton of mass of 250
GeV assumind'g=0.5 GeV.

Initial partons ud us cd cs ub ch
Couplings Ny ka3 Mok kas Nouhas Ao\ as Mad\kas Noahas
Cross section in pb 7.05 4.45 231 1.07 2.64 0.525

2We have used the CTEQ3L PDF. We checked that the use of different sets of parton distribution functions induces an uncertainty in the
results which is around the percent level. This in no way affects our conclusions.
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TABLE lll. oX branching ratio for backgrounds. o F
£ 4000 —

Background oXBR (pb) % -
w* 2.2 % 3000 -

Gluon fusion 54 5 O

Wt 17 i -

Whbb 66.6 i

Wij 440 C

1000 |—

a width of I'r=0.5 Ge\j. Other processes are not quoted i
because the small value of the limits of their couplings pre- o L

vents their detection.

In order to study the dependence of the signal on the mass
and the width of the exchanged particle we have fixed the
couplings to 10! and have chosen three different masses for FIG. 2. Invariant mass distribution 6bb combination for the
the exchanged squarks: 300, 600 and 900 GeV, respectivelgignal and backgroundslashed histograjrafter 3 y of LHC run at
For each mass value we have chosen two diffefgit 0.5  low luminosity. The signal corresponds to an exchangedark of
and 20 GeV, respectively. For the first cdsg dominates, 600 GeV mass and 0.5 GeV width. The initial partons @abeand
whereas in the last one, whéh,~I'g, the single top quark the\” couplings are set to 10.
production cross section decreases by a factor@b. We
have considered here theb parton initial state, since this irreducible backgrounds are single top quark production
has the highest cross section value. Besides, we have algarough a virtuaW (notedW*), or throughW-gluon fusion.
generated events with & initial partonic state and an ex- W-gluon fusion is the dominant procedsr a detailed study
changed quark of mass of 300 GeV, for comparison with S€€[17). A Wbbfinal state can be obtained either in direct
the simulation presented in R¢fl1]. production or throughW't or tt production. Finally, the re-

In order to study the dependence on the parton initial statducible background consists &¥-nj events where two of
we have fixed the mass of the exchanged squark to 600 Getie jets are misidentified dsjets.
and its width withl'z=0.5 GeV and varied the initial state ~ We have used theNETOP[16] event generator to simu-
according to the first line of Table I. late theW-gluon fusion process. For the other backgrounds

Finally, for the exchanged sleptons we have studied onlyve have use@yTHIA. We have generated from 100 )
one case, namely thed initial state with a mass and width to several X 10 events (t) depending on the importance
of the exchanged slepton of 250 GeV and 0.5 GeV, respef the background.
tively. In each case we have generated about dignal The separation of the signal from the background is based
events. on the presence of a resonant structure oftthénal state in

The different types of background considered are listed irthe case of the signal. The background does not show such a
Table I together with their estimated cross sections. Thestructure as it is illustrated in Fig. 1.

0 250

500

750 1000

my, ., (GeV)

2 B £ 1000 |—
% 6000 & L
S
. g B
% % 750 |
2 B
[3] O
g B
3 4000 & i
500 |—
2000 B
250 —
0 o L
0 250 500 750 1000 0 250 500 750 1000
my,, (GeV) my,, (GeV)

FIG. 1. Invariant mass distribution éfbb for the backgrounds FIG. 3. Invariant mass distribution d#/bb for the signal and

after 3y at LHC at low luninosity. Thett_background dominates backgroundsdashed histograjrafter 3 y at LHC at low luninosity
(dashed histogram after having applied the cuts.
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TABLE IV. Limits for the values of thex7;\ 55, Yukawa couplings for an integrated luminosity of 30
fb~ . For the other quantities see the text. Current limit is 628 1.

m; (GeV) 300 600 900
s (GeV) 0.5 20 0.5 20 0.5 20
N 6300 250 703 69 161 22
N, 4920 5640 558 1056 222 215
T expt (GEV) 24.3 30.5 375 55.6 55.4 62.1

Limits on A" X \" 2.36x10°% 1.21x10°2 4.10x10°% 1.51x102 6.09x10°% 2.09<x10°2

In the process to reconstruct thb final state first we (i) We reconstruct the longitudinal componept) of the
reconstruct the top quark. The top quark can be reconstructatkutrino by requiringM,;,=M,y,. This leads to an equation
from the W and from one of thé quarks in the final state, with twofold ambiguity onp, .

requiring that their invariant mass satisfy (iii) More than 80% of the events have at least one solu-
tion for p,. In case of two solutions, we calculalté, ,,, for
150=My,=<200 GeV. each of the twadb jets and we keep thp, that minimizes
|Mtop_ Mlvb|-
The W is in turn reconstructed from either of the two decay (iv) We keep only events where 18M,,,<200 GeV.
channels: Next, the reconstructed top quark is combined with lthe
quark not taking part in the top reconstruction. An example
W—ud of the invariant mass distribution of the final state is
shown in Fig. 2.
W— 1. In order to reduce the thg background to a manageable

level, we need to apply a strong jet veto on the third jet by

Here we have considered only the latter case which gives &gquiring that itsp; should be<20 GeV.
better signature due to the presence of a lpgkepton and The invariant mass distribution of thé final state after
missing energy. The former case suffers from multi-jet evenhaving applied this cut is shown in Fig. 3. The signal to
backgrounds. As we have only one neutrino, its longitudinapackground ratio is clearly increased in comparison to Fig. 2.
momentum can be reconstructed by using Weand top Once an indication for a signal is found, we count the
mass constraints. The procedure used is the following: ~ number of signal l) and backgroundN) events in an

(i) We keep events with two b-jets @=40 GeV, with  interval corresponding to 2 standard deviations around the
one lepton ofp,=25 GeV, withE"**>>35 GeV and with a signal peak for an integrated luminosity of 30 fb Then we

jet multiplicity <3. rescale the signal peak by a factersuch that
« 0.06
[aa) — \ =
20 - A - Oakes et al. Ns/VNp=>5.
< -
. ] 005 M - Oakes cuts _
< E @ - Our analysis g 200 —
- [sa)
004 |~ = - m =600.3 GeV
- <
B g 150 —
003 | 9 i
B 63)
N 100
0.02 —
B 50 —
0.01 1 11 | 1 11 1 1 11 |
107" 1 i |'| | I
I‘/insqwk(GeV) 0 L1 ] A i
400 600 800 1000 1200
FI(_S. 4. Sensitiyity limits fc_)r_ t_he values of the}; N33, Yuka\_/va my,,, (GeV)
couplings we obtain for thed initial state at the LHC aftel y with
low luminosity, for an exchangea quark of mass of 300 GeV FIG. 5. The background subtracted mass distribution fitted with
(circles. The result obtained by Oakes al. is also shown(tri- a Gaussian in case of an exchangequark of 600 GeV for aib
angles. The squares indicate a result obtained by applying the cutfitial parton state. It corresponds 8 y of LHC run with low
used by Oakest al. on our sample. luminosity.
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TABLE V. Limits on the Yukawa couplings for an exchanged squark of mass 600 GeV assliging
=0.5 GeV, for an integrated luminosity of 30h. Current limit is 6.25¢ 102,

Initial partons cd cs ub ch
Exchanged particle S d s d s
Couplings A312N33; A31N331 N3N 33 A331N 331 N2\ 332
Ns 660 236 703 96
Np 558 558 558 558
T ey (GEV) 385 31.3 375 40.1
Limits on "X \" 4.26x1073 7.08x10°3 4.1x10°8 1.11x10°?
By definition the scale factos determines the limit of sen- We have considered all-22 partonic processes at the
sitivity for the lowest value of tha” (\') coupling we can tree level, including interference terms. The calculated 2
test with the LHC: —2 partonic cross sections have been implemented in
PYTHIA to generate complete particle final states. A fast par-
x;’jk-x,’;mso.m\/& ticle level simulation was used to obtain the response of the

ATLAS detector. We have taken into account all important
In Table IV we show the limits obtained for the combi- SM backgrounds.

nations of\7;5\ %3, for different masses and widths of the ~ We have studied the signal-to-background ratio as a func-

exchanged quark. Also shown are the current limits assum-tion of the initial partonic states, the exchanged sparticle
ing a mass fom; = 100 GeV, the number of signal and back- MaSS and width, and of the value of the Yukawa coylp)llngs.
ground events, as well as the experimentally observable, A.t _the chpsen value of the couplmg constanftsl@ ). .
widths of the peak K ey,). In Fig. 4 we compare our results S|gr1|f|cant S|gn_al—to-backgroun_d rat_lo was obtglne_d o_nly in
with those obtained in Ref11] for ;=300 GeV and a&d  the s-channel, in thetb (Ivbb) invariant mass distribution,
initial state, using parton-level simulation. We ascribe theround the mass of the exchanged sparticle, if
lower efficiency of this analysis to the more detailed and (i) the exchanged sparticle is a squark, and
realistic detector simulation employed. (ii) its width due toR-parity conserving decay is of the
In Table V we compile the sensitivity limit of the bilinear order of a GeV.
combination of the different Yukawa couplings one can ob-In this case we obtain a significance $ Ng/\N,>5 for
tain afte 3 y of LHC run with low luminosity, if the ex- the whole mass range investigate300 — 900 GeY for an
changed squark has a mass of 600 GeV. For its width wéntegrated luminosity of 30 fb'. This means that squarkd (
considerl'r=0.5 GeV and a componeiits given by EQ.  or’s) with a narrow width might be discovered at the LHC.
(24). The experimental mass resolution would allow to measure
For the exchanged sleptofisf. Table I)) we have calcu-  the squark mass with a precision f1%.
lated the sensitivity limit of the bilinear combination of the  conversely, if no single top quark production above the
different Yukawa couplings only for the most favorable case,gy expectation is observed at the LHC, afey the experi-
i.e. for theud partonic initial state. We obtain 4.6310 3 mental limit on the quadratic combination of thé¢ cou-
for the limits on\jy\ ka3 (in comparison with the limit of  plings can be lowered by at least one order of magnitude, for
2.8x 102 obtained by Oakest al). For those cases where narrow width squarks. In the case of slepton exchange sig-
the exchanged squarlslepton might be discovered at the nificant signal-to-background ratio can be obtained dor
LHC we have made an estimate on the precision one cagartonic initial state, i.e. for the combination of théy\ jas
determine its mass. For this purpose, we have subtracted thgyplings. As a result of the lower rate, as compared to
background under the mass peak and fitted a Gaussian cur¥guark exchange, in the absence of a signal, the current limit
on the remaining signal. This procedure is illustrated in Fig.can pe improved only by a factor of 2. The difference be-
5 for the case of 600 GeV squark mass ard partonic  tween the significance in our study and the one in IREf]

initial state. For the assumed value of the coupling constangan pe explained by the different degree of detail in the
the error on the mass determination is dominated by the 1%jmuylation process.

systematic uncertainty on the jet energy scale in ATLAS )
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