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fi-Parity Violating Squark Production

¢ R, violating term of SUSY superpotential:
Wrﬂ‘p - )‘ijkLrL.iEk + }‘:jk"{" 'EQ-f Dy + A:}kﬁijDk

L.Q = left-handed lepton, quark doublet superfields,

ED.U = right-handed charged lepton, d and u-type quark singlet superfields.
i,k = generation indices.

¢ Expand the \;, L,Q; D, term:
N [ —Ehuddy - ehiddy — (2))cud (d5)°
+idydp + viddy + (0,)d} ()] + h. c.
-etdt = o
- g =% d®
e Strong limits on \';; from neutrinoless double beta decay.

only Irst generation

Yukawa vertex which couples
a squark with a lepton-quark pair

Q

positron / electron beam
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Gauge and RPV decays

via gauginos

Typical decay ([
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- at most one of the couplings |lyk lhnnn-m
- limits only valid for 1rst and 2nd generation squarks

and the usual ones :

* GUT unification: M ,=(5/3) tan’6, M,
* slepton mass = squark mass

= 9 GeV
or common scalar mass at high scale

and as usual :

ole'p—i’) = .l'm:d"[.r=M%]

[ pdf of quark-d in proton

eg, M=200GeV = x =044
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1994-1997 e+ Data Samples

ZEUS 48 pb*
H1 37 pb*

simulation of the signal:

large scan of the
SUSY parameter space
on M,, i, tanf}

- any gauge decay generated (HI1)
- but the gluinos (ZEUS)
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Eyei selachion

Hll

* Q*(electron)
* y(ele), y(h)

optimized cut on ¥
+ specific angular cuts

aEUS

* Q¥(DA)
* y(DA), y(h)

optimized cut on:

B ¢
* M(l+jets)=2E (E+pz)
s circularity

N

® Ay + Ay = | and both ), are in the range [0, 1].
® Define the circularity as ¢ = 2(1 — max(A;, Ay)).
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e* multijets final states (160 events in DATA):

£ 10Ty
- H1 Preliminary |
2 10 ]
v e H1 data
1 b -NCDIS+W
: (with uncertainty)

75 100 125 150 175 200 225 250 275
M, (GeV)

Good agreement with SM expectation: 152.6+13.4
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e* multijets final states: ZEUS Preliminary

2 <1 0
log ,(circ)

e- multijets final states ( O events in DATA 5
| prr—————r—r————rr— |

10

b

L 0.2 04 06 08 1 -3 -2 -1

0
. Yda 8 el cire)
Red line: expectation from SM
Green histogram: hypothetical signal of 220 GeV,
H=-180,M,=100,tanf=2, normalized to expected sensitivity
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Compute limits Of Miji couplings

— unconstrained MSSM
— constrained MSSM
- mSUGRA

+ common mass m,, for
all sfermions at high scale

+ breaking mechanism REWSB
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Unconstrained MSSM

(specific SUSY parameters)
_:-.l' I' Lk A LI L L b ; L . . | e e |
& ZEUS Preliminary 94-97 b ZEUS Prullmm.mr 04-97
< u=-180, M,=260 u=180, M,=260
tanf=2 {uxp] tanfi=2 (exp)
tanB=10 (exp) I tanfB=10(exp)
10 4 10
Iﬂ‘zl--..la-u_;l.n IGJI".‘I""I"
150 200 250 150 200 250
Mg (GV) M, 0 (GeV)
= I S ma e | ™—rra L ro.o1» T g
! ._g ZEUS F'r:;:lllrrunnr}»r 94-97 E ZEUQ Prcllmmaw 94-97
< u=-180, M,=100 u=180, M,=140 ]
tanf=2 [cxp] tanf=2 {r.:.'up} 1
y tanP=10 (cxp) : tanP=10 (exp) 1
10 10 .
fﬂ*} (RN SHRE T Y Y (N TN .._;0+2I|111|-|-a|1-
150 200 250 150 200 250

tquark (GE‘V) Mﬁqﬂark (G‘EV}

(no systematics included)
Typical exclusion limits :

at 95% C.L. A’ upper limit goes from
0.02 @ m=140 GeV to 0.8 @ m=280 GeV
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Unconstrained MSSM

no big dependence on slepton mass assumption :
H1 Preliminary

= 3 | | I
=
Al
10 |
-2
10 | ~—— Mi(sleptons) = 90 GeV -
- " ] | "":'“ “{ M] “{ q
7% 100 125 150 175 200 225 m 275
squark (G€V)
M(sleptons) = M(squarks) M[ﬂeptm}nmmv
£1 VALY LA L £~| A A sing RS i

SI=¢" + jets

S4=¢+jets S'?;Ec-q-lq-

P e JOtS
8 ﬂ =l+
P s + JotS

100 150 200 250 '° 100 150 200 250
s (GEV) M g (GeV)

~ all B.R. covered !
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Unconstrained MSSM

x,° dominated by its ZIRO component :

H1 Prallrnlnary

= - ] | Ry
S - pi1ﬂlﬂl\'
< | M,=150GeV
-1
10 |
"2-' il
Wt ~no H{-hnww = M(squarks)
75 100 125 150 1?smmmm
M ok (GEV)

M(sieptons) = M(squarks) M(sleptons) = 80 GeV

1001020020 ° 100 150 200 290
M yoary (GEV) M qquenc (GEV)

similar results to y,° when dominated by its pROURO component
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Unconstrained MSSM

scanning the |, M, range...

ff . ZEUS Preliminary 94-97

- 200200

- 90sM,,<290

_ M(x?)>40 GeV
tanf=2
_ tanf3=10

10

£ a4 ¢ o ak

-2
IO ....1...!...1...l.._..|...l...-'Il
140 160 180 200 220 240 260 280
Mtquark{GEV)

{no systematics included)

as a result:

no strong variation with SUSY parameters
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Unconstrained MSSM

s | ' [T | - I
E Unconstrained MSSM
=

 tanp=2

=300 < < 300 GeV

4| 70<M, <350 Gev

3 Mm}mmﬂmw ................... E
e gh |

10

10

H1 Preliminary

10

- " | e e DTSSR . | UL |
80 100 120 140 160 180 200 220 240 260

up to m ~ 240 GeV
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Constrained MSSM

1
L

-2
10

1j1, lim

Constrained MSSM

=300 < ju < 300 GeV
2 <tanf <
M gp > 30 GeV imposed

[] Range obtained for ',

H1 Preliminary

| ——— |

180 180 200 220 240 280

M(U') (Gev)

Results similar to unconstrained

no strong variation with SUSY parameters
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H1 Preliminary

[ Exciuded by H1 for i, = 0.3

gﬂn
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First U GUHERR
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Conc! sions.

* Search for u-type squark resonant production
at HERA in RPV processes

* ¢* data (48+37 pb)

* No excess observed

* Limits on A’ couplings with MSSM assumptions
for e*d pair coupling
(scanning of SUSY parameter space)
* No strong variation with SUSY parameter space
* ~ all Br.Ratio covered

*Results ~ mdellnéq:mm

* More data are available:

~30 pb”' of e

present data taking with e* ( 2 100 pb™' )
* More data will be available from 2001 :

150 pb'/year
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