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Experimental restrictions on the STOP mass
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Simulation is done by use of PYTHIA 6.1 + CIRCE 1

e” e- CM energy = 500 GeV

STOP pair production
Cross section

og=23.1fb

TOP pair production
Cross section

o=3591b
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The subsequent decay channels have been considered:

»> STOPSTOP — b %" B X bbby, g 9Qibar M Vp %1 Yo

> tt—>b W’ bbarw-_)bbbarqiquarp-vp

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 &b, - jets, 2 jets from W - q, q; decay and M ).

bar
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In order to simulate the STOP pair production, we assumed the
following scenario for the MSSM model parameters:

M =M ,; = 270 GeV (left squark mass)

My =M g = 270 GeV (right squark mass)

At =-500 GeV (top and bottom trilinear coupling)

M =-370 GeV Corresponds to

tanf3d =5
M1 =80 GeV Mstop =167.9 GeV’

M2 =160 GeV M. = 80.9GeV

Our aim is: M, . =159.2 GeV

o To find out physical variables (Energy, PT,; angle and invariant
mass distributions) most suitable for signal (stop) / background
(top) separation

* To estimate the corresponding values of cuts on these variables
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Cross section dependence on E

(without any cuts)

beam

N/ YCAL

27752
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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 etticiency = 0.84 Top cut etticiency = 0.94

But, in the experiment inly of the B-jets and B, -jets
separation and the of the corresponding is expected

2.) Invariant mass of quarks from W decay Mw < 70 GeV
together with the. cut above
Stop) cut efficiency = 0.51 Top cut etticiency = 0.15

3. ) Invariant mass of b-jet M, ., <10 GeV
together with the cuts above
Stop)cut etticiency = 0.40 Top cut etticiency = 0.0012

Achieved S/B ratio = 30
The rest is only  background events , while for the
Signal events —




W mass reconstruction as M.

M, =M, (a1 +q2)
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Cross section dependence on E

(with the cuts above)

beam

top

N/ YCAL
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e’, e beam energy spectrum from CIRCE 1
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Main Scalar top quark distributions
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B-quarks distributions
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B-jets distributions
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Missing energy (v, , ~;° , beam pipe) and

detected energy distributions
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variable

Total scalar X P1T and M

missing
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Invariant mass of 4 jets, 4jets + M
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u distributions in the signal events
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Invariant mass of B, & 2jetsy,

Good for Signal / Background separation cut M ,__ (b-jet, JETSw) < 100 GeV!

T | Mean
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i | Underflow
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The most important variable -
invatiant mass of B, & 2jetsy

In the case of TOP pair production it gives

The reconstruction of M (175 GeV) :

M, (B_,JETS )

Top

1400

TOp 1200

1000

M, (B & 2jetsyy, ) =M

jet

800
600
400

200

0o 50 100 150 4200 250 300 350 400 450 500

'qur&\-zooc. A.N.Skachkova. “Stop pair production in e*e" collisions at ILC”




Invariant mass of B, & 2jetsy gives

For the case of STOP pair production
:

he reconstruction of M ¢pqp (167.9 GeV):

M,y STOP) =M %,° + M ;,, (Bje(» 2jetyy) =

=M y,°+ (Py;. + Pjetl y+Pjet2y,) 2

l
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M, = My, + M . (Bjet, 2jetW) =

stop inv

167.9+ 0.1 GeV

The fitting function: f(x) =p, + p, *x
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The test of the other Scalar top mass

= 200.1 GeV e —— T

= 80.9 GeV
+ My 1+ =159.6 GeV

DIy 150 200 250 300 350 400 450 500
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Right edge of M, (Bjet, 2jetW) = 120 GeV
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Missing energy (v,, ~%;" , beam pipe) and

detected energy distributions
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Total scalar X P1T and M variable
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D,
0oa |o Ona DUACKITO (q separadliio ¢
- -
I} [
80 Ge ana ) Ge
4
S
PT h10162 M h10267
skalsum Entries a1ea missin Entries 4164
—— Mean 128.8 286.4
i RMS 31.39 39.94
TE ’| Underfiow o o
H Overflow o (4]
Py IR I I R SO IS S S LIntegral 58.95 58.95
5 ....................................................
a1 b
DF
£ Y s U U SRR SRR SRR SRR SR S
PY=ENSFE | S A SO S SN SN SN SR
= AN | SN WNUNVIN NNNMPN, SNV WIS VNN, S, S
% 0 300 400 !-;EO 600 700 800 9S00 1000 L] S'co 800 1000
GeV GeV
PT Entrl ez 1240
ntries
oo skals : Mean 255.9
H RMS 708
H Underflow o
(1 Esoootlonoed load dbooooodbonocedbacoaadbonooas .| Overflow (4]
f Intagral 8.91
0.4----3------  ECTTT ST SATEES SERSRN: SERSRE SRR
' ) 0.3 - [ ook oooebeoeeesbo oo
0.2----i--- B ETEr SERETN ERREENE ERREISS SERRES
O3 W bbb
q! 100 200 300 400 500 600 700 800 900 1000

M&oo& A.N.Skachkova. “Stop pair production in e*e" collisions at ILC”



Invariant mass of 4 jets, 4jets + M
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Invariant mass of B, , & 2jetsy

Good for Signal / Background separation cut Minv (b-jet, JETSw) < 130 GeV!

Minv (b-jet, JETSw)
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Conclusion

The MC (PYTHIA 6.1 + CIRCE 1) study of stop pair production in e+e-
collision was done at \/S . — 350, 400, 500, 800, 1000 GeV.

The detailed analysis done at \/87ee = 500 GeV has shown that proposed 3
cutes allow to reach S/B =30.

It is shown also that the invariant mass of the final state objects ( jets,

leptons ) and missing enetrgy variable turns out to be most efficient for
signal / background separation.

A possibility of a good teconstruction of the My ,p with the error + 0.1 GeV
from the right-hand edge point of Minv (3 jets, i.e. Bjet + 2 jetsy, ) is
demonstrated.

So, finally, the channel

STOP STOP — b " b 3 —bb qq WV, 1'%
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