STRANGE PAIR PRODUCTION IN HIGH ENERGY ELECTRON POSITRON COLLISIONS
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- Capable of reconstructing every particle inside the detector and
A key physics topic anticipated at electron-positron colliders is the de- store them as objects, called Particle Flow Objects (PFOs) Ef 1
tailed investigation of Electroweak (EW) symmetry breaking. There . High tracking efficiencies. K~ > OF g 3% [-Lpow | --WORKINPROGRESS
are theories beyond the standard model that explain this mechanism, - Time projection chamber facilitates the particle identification through = O me E - e 7&
which requires modification in fermion coupling to weak bosons. ILC dE/dx measurements Ol 024 mm i ERE |
can play a central role in such investigation, as it can measure its M2 E } - u{
coupling with higher precision than ever before. Figure 3 The cross sec- KT “2E 1o
. _—_ | ©ooeeme o tional view of the ILD. TPC o ERRE:
€ J Figure 1 Feynman diagram s highlighted in yellow. [3] Figure 7 Schematic diagram of sS production after its hadronization. ak E : |
0 017 121 mion-palrpr oducté)on 2 ool Neutral kaons are being ignored for the time being. In reality, these 012 E ERNs
Z"ly e+e- collision through 27 /y at " jets will include mixture of pion and proton even in the pure s§ events. oiE | WORKIN PROGHRESS - :
Leading Order. Studies of tt/ o E 10 10% %08 6 4 2 o [(%dezédee | ')/sA - ']Lo
bb/cc pair production are be- o p [GeV] :

ing conducted. - Pa rti Cle 1D Figure 8 dE/dx vs p distribution (left) and dE/dx distance (right) for
e~ f soonca Lumical FrOVSIT selected LPFOs in eTe™ — s5 events. Two major backgrounds pions
and protons were drastically removed with the selection.

dE/dx vs track momentum can be approximated by the Bethe-Bloch
TPC formula [4], which is unique to different particles.
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Th eOry dE/dx distance is also calculated as following: A een WORKIN PROGRESS E
“oossE T p - . —30
Differential Cross Section The time projection chamber (TPC) is the central detector in ILD. | (dEldx — dE/d%,, uon) \ S 2
: : : _ . - When a charged particle crosses the chamber, the ionized gas will signed (3) 0.025[ i
The differential cross section of eTe™ — ff [1]: . . ’ A g1, : :
7 create a thread of electrons which drift to the TPC endplate. i Ak ] E N *
) - The time and charge of each hit are recorded. : : B
do - ) = th the track t d ionizat | where 0.015F C
—— = —02(1 = P )1 + 05> 0) + 2, — P)dycos0 (1) - From these, the track parameters and ionization energy loss : _ .
dcos® 8 (dE/dx) can be measured. dE/dX,,, ra0n - dE/dX value expected from kaon Bethe-Bloch formula. 001 5
where A gy . Statistical error for dE/dx measurements. 0005, F " ‘ - ?
6 :The production angle of the fermion =N The +/- sign that was lost upon squaring the quantity will be retained "1 08-06-04-02 0 02 04 06 08 | e : 0
a]f-”’ : Total cross section of eTe™ — ff CRNEERRIN afterwards (thus “signed”) LFFOD

Figure 9 Polar angle distribution of LPFOs after the selection (left)

P, : Electron beam helicity (Left: negative, Right: positive)
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;Ez 028 - N 1 s e and true PDG information of LPFO with wrongly reconstructed charge
Asymmetry parameters &/ rare defined as: S 026 mmgragsitors - 301 — kaons M (right). Note that due to the TPC detector acceptance (# of hits), there
5 024 mm el . b JJ Is little to no sensitivity at the forward region (|cos@| > 0.8)
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Figure 4 Schematic view of TPC (left) and track reconstruction per- 0.16 |- : 105 rJ ; ]
with gy, g4 being vector and axial vector coupling constants, respec- formed by the Endplale equipped with micromegas al lest beam 'ff; - : «l ﬂJ LI Conclusion |
tively. (right). The endplate in the current ILD TPC design has 220 pad rows 012 | 3 Al 3§ Reconstruction of strange quark pair charges at ILC for both 250 GeV
and micromegas Is one of the technical options. ! o @ bl %’Ir 2 Oluj*uﬁu;us . scenario was examined. Such process requires precise selection in
P [GeV] signed (G0 Becx, . Vco Kaons using dE/dx information. For this analysis, we were able to
£ 220l Figure 5 Number of TPC hits Figure 6 dE/dx vs p distribution (left) and dE/dx distance calculated achieve ~ 85 % purity for the kaon identification in pure ss samples.
ILC & ILD ; 200 are plotted against cos 6. Due to by eq (2) for ete™ = s§ process. The dominant backgrounds are pi-
= the short distance in projection ~ ©ns and protons. Outlook
140 for forward emitted particles, Prospects include of full background samples (u,d,c) and optimization

International Linear Collider (ILC)
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number of endplate hits in the of kaon selection as currently sacrifice efficiencies in exchange of pu-

. Center of mass energy: 250 GeV, 500 GeV, 1TeV (to be extended) - forward region is low, causing AnaIyS|S rity.
- Well defined initial states with controllable beam polarization 50 larger statistical uncertainties in

(L:80%, R:30%) 40 | dE/dx measurements. Selection Refe rences
- Clean events with less baCkgroundS Compared to hadron colliders I:}c} 01 02 03 04 05 06 07 08 09 1 « Choose PFOs with the h|gheSt momentum within each jet, Ca”ing It
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“Leading PFOs” (LPFO).
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« Full Geant4 simulation of ILD.
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