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Only on a 0.3% the yy energy is high enough for yy <> stop stop bar production
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STOP pair production cross

4 sections

6 = 2.03 fb “, ._» & “_ 47

6 = 346 fb “y +”& «_»

TOP pair produciion
cross sections

" 6 = 1 3 17fb_ _""«':l-_. _” & “« +”
6 = 15||57 fBI"Z'-_:%.:;-“_l_ 1+ 4 & « _»

PYTHIA64 + cross section distribution formula taken from S.Berge et al. hep-ph/0008081
' P e = : ~ 5
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In order to simulate the STOP pair production, we
o assumed the

following scenario for the MSSM model parameters:

W =0 = 70 GaY (left gefuirric trss)
Wy = W = 270 GeY (gt gejtieiic mnass)

Corresponds to
M, = 167.9 GeV, M .. = 80.9 GeV
M = 409.9 GeV, M, =159.2 GeV
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Lo ;
the polarizations of collidin g photon [ PYTEHIA
An account of the energy spectrum of colliding photong is done by use of CIRCH 2
%, Itig shown algo that the invariant rass of the final jets and the vigible energy variables
turns out to be most efficient for signal / baclkground separation
~ Lt ! L s oy o £ ! s c c £
3. A possivility of a good M. reconstruction from right-nand edge point of
3 jets ( Bjet + 2 jets,, ) is dermnongstrated
So, finally, It 1y snowyn that in o region of grnall values of stop rmags ~ 167 GeY
tne cnannel
Clrfify L) Clrfiry R S /) J : sy
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L) Theeyents witn elear recovnized % B-jeiy (aecording to PYTEIL)
(B-jei is deiermined us o jef inuf inelides D-me30r)
Stop cui efficiency = .54 Top cui efficiency = ),94
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fogeier Wit (e cur angye
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Achieved S/B ratio, = 145
The rest is only ' background eyents , while for the
Signal events — (for the integrated Luminosity L=1000. fb-year)
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In the case of TOP pair

production it gives
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The MC (PYTHIA 6.4 + CIRCE 1) study of stop pair production in
e'e" collisions was done at V'S e — 0900, 400, 500, 800, 1000/ GeV.

The detailed analysis done at VS, = 500/ GeV has shown
that proposed 3’ cutes allow to reach S/B'= 143.

A possibility of a good reconstruction of the Mg, from the
peak position of M ; = (3 jets; L.e. b . + 2 jetsyy ) distribution

Imny:

is demonstrated.

the channel

STOP STOP —>b " b 37 —bb qq” pv, %' 1

is very promissing for STOP quark search!




Authors A.Bartl, W.Majerotto, K.Moniq,
A.N.Skachkova, N.B.Skachkov

arlys D04 2175 y3, [LCTOTE-Z000-047,
53 / rh P 7 / I e / (7 -
m Op puly prodiucilon gf sealur iop (iuurls iy g-re-
’ | SSIDIIEY OfF thelr sy

A Bartl W.Majerotto, K.Moenig,

kachkova N.B.Skachkov
[uel.Lett.0,:181-189, %009

>
Z
um

ar L1y 0900.5605, Punys, Partl
DFTHEP 2011 A.N.Skachkova. “Stop pair production in e*e" collisions at ILC”


http://arxiv.org/find/hep-ph/1/au:+Bartl_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Majerotto_W/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Moenig_K/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Skachkova_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Skachkov_N/0/1/0/all/0/1

959

QUARKS’2010 A.N.Skachkova. “Stop pair production in polarized yy collisions at ILC”



Lne wopuenromuiiciiy ot i
pedtny 1y coungideragly increagge it iae mean nglicitiss

N

56

OFTEEPRL 2011 A.N.Skachlkova. “Stop pair production in polarized VYV collisions at IlL.C”’



Mean x 0.308
Mean y 0.3029
i1 RMS x 0.3313
4 RMS y 0.3298

0.2635
Mean y 0.2582
{ RMS x 0.3077
RMSy 0.3054

:| Integral  9.182e+06 Integral  1.305e+07
0 0 0 0
1182025 Q0L{30472e+07 O
0 i 0 0 0 A
03 04 05 06 0.7 08 09,1 01 02 03 04 05 06 07 08 09 .1
Y, Y)
Mean x 0.7279 mggg ; o%gig
Mean y 0.7268 )
>~ RMS x oaré {0 __—T | SM?; 8-322%
TRMSy 0.147 : : | :
ntegral 5e+04
- Integral 5e+04 < ;
$003-" 0 0 0
9 0 0 Zasod.T 0 [ 50000 0
0]50000] © 0 ) )
0 0 .
091
\115\9
+ - /-4 Polarizations -+ -+ /== -
3

OFTHEP 2011 A.N.Skachkova. “Stop pair production in polarized yy collisions at ILC”

P



e

| Sigma (M_stop1) at fixed Tan_beta=5 I
x10™"

Sigma (mb)
o o o o
w n o1 o

©
N

=
[EEY

100 200 300 400 500 600 700
M_stop1l (GeV)

IFTT1T T 1T T T T 1T T T T T T TTTTTTTTTTTTTI
° | | | | | |

S5Q
O

OFTHEP 2011 A.N.Skachkova. “Stop pair production in polarized yy collisions at ILC”



| Entries 50062 | PT b Entries 50062
180 Mean 1l F ) O U U A Mean 8.506
= RMS 3.923 C RMS 4.515
160 QAQE pecadhecasandoscaacdbosacnedasasasn
= Underflow 0 H : : : : Underflow 0
140— 120 femeeeanan [

120:_ Overflow 0 : : : : Overflow 0
100E- Integral 2376 Y I S Integral 2376
E : : : : 80 RRRRE e e pocoacachacaacaacooase pocoass

80 : : : : : : : :
E @0 = p&osocooBosacoodbannonathenceadianasodbeccanainooncadbanaana
60 o
40:_ 40:— ''''''''''''''''''''''''''''''''''''''''''''''
20F- 20E i [ I Sl S G S
21 FOTOLL (DI TOUE TOUTE TOUIE TOUUE TOUU FOUUE OO0 oF U TR TOU FOO OO TV TP
OO 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
GeV GeV
E Entries 2002018 PTb Entries 2002018
r L i | Mean 94.13 ————— | | Mean 72.92
- 3500 - soccooosocccoo Boooscosrocoooonsscooco e
o 38.87 : : : : : 37.5
2500 RMS : : : : : RMS
F Underflow 0 3000 Underflow 0
2000 Overflow 0 Overflow 0
E Integral 7.19e+04 A0 Integral 7.19e+04
15001 b - 2000 Il TR RN AP
1000:_ ____________________________________________________ 1500 """""""""""""""""""""""""""""""""
- 1000FF i i
S0 I R E S s s S
c TR T U T
50 100 150 200 250 300 350 400 450 500

50 100 150 200 250 300 350 400 450 500
Gev GeV

9

U

(OVFTEERL 20171 A N.Skachlkova. “Stop pair brodnction in et e collicions at IT.C”?



|
L]
<
o
o
(@
(1
(}/—:-
(™
) —
'7» <

&
(—
l—
(G b
|— ¢
&

)

—
7

L Entries 100000
L Mean 28.32

180 bl RMS 24.54
160 ik Underflow 0
140F+ ....... ....... ------- Overflow 119.8

120

Integral 4626

100
80 ;
60 (S SRS I
40 s e e e
20 e RS SO

% 10 20 30 40 50 60 70 80 90 100

GeV
| E biet Entries 2000000
3000 - R O R Mean 93.1
I RMS 39.48
2500 Underflow 0
Overflow 0
e e A A | Integral  7.183e+04
1500 e

1000F- e e

.....................................

50 100 150 200 250 300 350 400 450 500
GeV

==

220
200
180
160
140

1 Mean 23.36

Entries 100000

RMS 22.66
Underflow 0
Overflow 51.35
Integral 4695

120
100
80
60
40
20

O ~"10 20 30 40 50 60

70 80 90 100
GeV

Entries 2000000

Mean 70.29
RMS 36.86
Underflow 0
Overflow 0

50 100 150 200 250 300

Integral  7.183e+04

350 400 450 500
GeV

60

()ETEERL 20171 A N.Skachlkova. “Stop pair nroduction in et e collisions at IT.C”?




30

el [l N s e r - ol
IO BHAEVenis
- i S = i ~r N O SN/
Entries 131792
| Entries 49698 i
oF " | Mean 47.63 Mean Ok
3 - RMS 1.157
E RMS 29.07
60 Underflow 0 Underflow 0
505 overfl 0 Overflow 30.9
E verflow
s Integral 6225
40:_ Integral 2359 ;

20 e

10 s SE S S

PPN RPN PP PP RPN IR B, ] i
00 20 40 60 80 100 120 140 160 180 200

GeV
GeV
| Entries 49698 Entries 131792
SUE Mean 39.67 Mean 0.6272
80:— RMS 1.034
§ RMS 27.43 Underflow 0
705_ ‘| Underflow 0 Overflow 22.31
60 Frar il 0 Integral 6233
50; Integral 2359 ' '
40H ” : :
30 :
20 g
10 : :
- 1 P | PR
o) =TI PN P I P P [SEE B P 7 8 9 10
0O 20 40 60 80 100 120 140 160 180 200 GeV

GeV

(@)
—

OFTHEP 2011 A.N.Skachkova. “Stop pair production in e*e" collisions at ILC”



'_C
(a5
0o
It
i
("\
)—
X
)
&
=
:_
J—
)=
2
o
(a5
(s
=
=
K"\
)—
@
v2
2
e
E_
Ze

L ALb LA L

02

OFTHEP °2011 A.IN.Skachkova. “Stop pair production in polarized yy collisions at ILC”




	Study of the process of scalar top pairs production at ILC
	The Photon beams at ILC
	Energy spectrum from CIRCE 2�shows the degree of monochromaticity of the backscattered photons
	γ-energy correlation Y1/Y2 spectra for J=0  enhanced�(J – total angular momentum)
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	STOP Energy distributions
	STOP   PT  distributions
	STOP angle Θ distributions
	Minv (stop+stopbar) = Minv (γγ) = √ (Pγ1 + Pγ2)2 distributions 
	E- spectra of quarks from W
	PT- spectra of quarks from W
	E- spectra of jets from W
	PT- spectra of jets from W
	W mass reconstruction as Minv of 2 Wjets
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20
	θ of b-quarks for stop production
	Cos (b, bbar) spectra for Stop pairs production 
	μ distributions in the signal events
	Missing energy (νμ , ~χ1º , beam pipe) distributions
	Total scalar Σni=1 |PTi| variable
	Missing mass� Mmissing = √(√s-(ΣNjet n=1Enjet+Eμ))2-(ΣNjet n=1Pnjet+Pμ))2
	Invariant mass of 4jets + μ
	Слайд номер 28
	Detected (visible) energy distributions
	Used cuts for S/B separation
	Final results of S/B separation
	Слайд номер 32
	Слайд номер 33
	Слайд номер 34
	Слайд номер 35
	The test of the other Scalar top mass
	Conclusion
	Publications
	Слайд номер 39
	Cross section dependence on Ebeam (without any cuts)
	e+, e- beam energy spectrum from CIRCE 1
	Main Scalar top quark distributions
	Missing energy (νμ , ~χ1º , beam pipe) and� detected (visible) energy distributions
	Total scalar Σ PT and Invariant mass of 4jets + μ
	Слайд номер 45
	Used cuts for S/B separation
	Cross section dependence on Ebeam �(with the cuts above)
	Слайд номер 48
	Слайд номер 49
	Слайд номер 50
	Слайд номер 51
	The test of the other Scalar top mass
	Conclusion
	Publications
	Outback
	Photon beam characteristics
	γ-energy correlation Y1/Y2 spectra for J=2 enhanced
	Cross-section σ dependence on Mstop
	B-quarks distributions
	B-jets distributions
	μ distributions in the signal events
	Supersymmetrical particles classification

