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Experimental restrictions on the STOP mass
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production of scalar top
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e” ec CM energy = 500 GeV

STOP pair production

«——  cCross section

TOP pair production

Cross section \
o=359fb
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In order: to simulate the STOP pair production, we assumed the
following scenario for the MSSM model parameters:

s M =M, = 270 GeV (lett squark mass)
M = M _ ; = 270 GeV (right squark mass)
At =-500 GeV (top and bottom trilinear coupling)
p=-370 GeV

Corresponds to
tan3 =5 P

M, = 80 GeV M,,, = 167.9 GeV,

M, = 160 GeV/ - 80.9 GV

Ouy dim is: M, ;. =159.2 GeV

n 1o find out physical variables (Energy, PT, angle and invariant
muass distributions) most suitable for signal (stop)v/ background
(top) separation

n To estimate the corresponding values of cuts on these variables

4
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Cross section dependence on

(without any cuts)

beam
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e’, e beam energy spectrum from CIRCE 1
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The peak luminosity is supposed to be 2*1034cm2s:1.
The total luminosity required is 1000 fb-! during the first phase of operation at
2K, =S, =500 GeV.
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Main Scalar top quark distributions
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variable

Invariant mass of 4 jets and M

missing
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Used cuts for S/B separation

1.) The events with clear recognized 2 B-jets (according to PYTHIA)
(B-jet is determined as a jet that includes b-meson)

Stop cut efficiency = 0.84 Top cut efficiency = 0.94

But, in the experiment only 50% efficiency of the B-jets and B ,, -jets
separation and the 80% of the corresponding purity is expected

bbar.

jet?

2.) Invariant mass of 4 jets (b 2jetsy,) M, (All jets) <160 GeV

jetd inv

together with the cut above
Stop cut efficiency = 0.78 Top cut efficiency = 0.001

3. ) Invariant Missing mass M_ ... > 250 GeV
together with the cuts above
Stop cut efficiency = (.94 Top cut efficiency = 6*10°

Achieved S/B ratio = 143
The rest is only ' = background events , while for the
Signal events — (for the integrated Luminosity L=1000 fb/year)




Cross section dependence on I

(with the cuts above)

beam
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w distributions in the signal events
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Invariant massiot'h. . & 2jetsy,

Good for Signal / Backgtound separation cut M

(b1, 2jcts ) < 100, Ge V!
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The most important variable -

invariant mass of bJet & 2jets,y,

E ] I Entries 1000000 |
In the case of TOP pair production T |

i | RMS 10.13
Underflow o
(1]

it gives o el

The reconstruction of M ( 175 GeV):
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Stop invariant mass

The reconstruction of the STOP
invariant mass M ¢;qp (167.9 GeV):

(STOP) =

mv

MX 0+va( jet? 2jetSW) =

= MXIO = \/ (ijet T I)jetl W+I)jet2w)

But XIO - Is not detectable particle,

its mass should be known from the
other experiments
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Invariant mass ot'b. ., & Zjetsy, gives

For the case of l Enirlos 35045 |

: Mean 71.59
.| rRMS 15.93
i | Underflow 0

STOP pair production il
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(b]et )

=167.9 GeV

Miop = M y,° + My, 2jetsy) =
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The test of the other Scalar top mass
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Conclusion

The MC (PYTHIA 6.4 + CIRCE' 1) study of stop pair production in
e’ e collisions was done at \S e 390, 400, 500, 800, 1000 ' GeV.

The detailed analysis done at NS o — 200 GeV has shown that proposed 3
cutes allow to reach S/B = 1435.

A possibility of a good reconstruction of the M ¢, from the peak position of
M ., (3 jets, ie b, + 2 jets, ) distribution is demonstrated.

So, finally, the channel

STOP STOP — b y;* boy; —bb qq’ W, 7'/

is VERY promissing for STOP quark search!







The subsequent decay channels have been considered:

STOP STOP —b %" by, % —bb,, q; Gjpar B Vy o Ya

tt—>b W" b, W —=bb,, qq,.H Vv,

The only difference of STOP / TOP production is the presence of the two
non-detectable neutralinos in the case of stop pair production.

The quarks hadronize into jets. Jets are determined by use of PYCLUS
jetfinder based on “Durham” cluster distance measure algorithm.

Both the signal and background events have the same experimental signature
(b & by, - jets, 2 jets from W = q; q; decay and M ).
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B-jets distributions
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W-quarks distributions
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Distributions of jets from W decay
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Missing energy (v, , ~x;° , beam pipe) and

detected energy distributions
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Total scalar X PT and Invariant mass of 4jets + M
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