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BeegeHue, e e — Ks KL 7°

Llenb paboTei

Llens paboTbl — usyyenune npouecca et e~ — Ks K; 70 B obnactu E. .
oT nopora poxaerusa 1130 MaB go 2 'aB. [laHHoe nccnegosanue
OCHOBaHO Ha MHTerpasbHoii ceeTumocTn 188.6 pb~ 1.

MoTtusauus:
@ lIsyyeHne B3aMMOAECTBNSA NETKNX KBAPKOB

@ KoHeuHble COCTOSIHMSA C ABYMsI KaOHaMmn 1 nuoHoM umetoT 12% Bknag
B afipoHHOE ceveHune npu sHeprum 1650 MsB., n kak cneactene Bknag
B aHOMaJibHbIA MarHWTHbIE MOMEHT MiooHa (g — 2),

@ CpaBHeHue CNeKTpPOB pacnafa T-/JeNTOHA C N30BEKTOPHON YacTbio
npouecca.

o Uzyuenue gnnamunku poxgerus npouecca (MBL).

@ [TpoBepka M30TONUYECKOrO COOTHOLLEHMS COBMECTHO C MpOLEeccamu
Kt K= 7% K*K (Ks KT ).
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Beepenue, e e — Ks KL 0

O npouecce et e — Ks K; 7°

M o SlPFl

D, (s)
Ayeiev Bye'Pv
(V—qﬁw;., =01 DV(S)"[/)K*(QKﬂ_o) + V:p; 1 DV(S)\'/qu(QKR))
11,00 = [Mk= 1)k + k- [Tk 11,0) = [0,0),[1,0),
|0, O> = |T>K* \L>K — |\l’>K* T>K Mopasnero npasunom OZI

V = ¢(1020), $(1680), p(770), p(1450), ...

M3oTonuyeckoe COOTHOLLEHME:
1

Miskiwe = Tib — 75 Tos Mkrk—n0 = T1p + %To;

Mk=kors = £T1a + \/%Toi
OKskim® = OKsktnF — Ok+K—ro + Br(¢p — KK) - oyro
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AHanus, e

Ananuz et e — Ks K; 70 ¢ KMI-3

e” — Ks K, «°

|_|pOL|,eCC N3Yy4HaETCA B KaHanax:

Ks — mrn~ na® — vy
Nselected —N, background
Erec'strigger'l—'(l“r(;rad) [Tracks (ﬂ:)j [Photons (w)j

Monyunte 4ncno cobbiTuii curHana

oB —

MopasuTb n BblYecTb hoHOBbIE COBLITUS

Monyunte sdhcpekTUBHOCTL v v

Mony4nTe pagmaunoHHyto nonpasky [Ks(E P M)]—b[Vertex correction]

OueHnTb cucTeMaTUHeCKME NOrPELLHOCTMN

KpuTtepuu otbopa:
Nir =2 (_ptr < 6.cm)
Ny =1
£4+ < 1.6 (dE/dx)
Nirpie > 10
(0¢ € (0.8;7 — 0.8))
cosXYKS > 0.8
PLKg >0.1cm

2 2
Pics < \/Ebeam — M2 — 50 MeV/

min(Mpmiss — Mk, )
n
min(M,, — Mo)

A

Photon pairs are equal
from the both approaches

Blwin =

Nop > 1
Ephixe.bgo > 15 MeV ]

[ 1o E, <2 Epoam — 2 - Mg ]

K cluster
by closest ¢ ecoil

O N oo
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Ananus, e Ks KL

PekoHcTpyKkuma uHBapuatHbix Macc E. ,, = 1675 MeV
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Ananus, Ks KL

Macca otgaun (1675 MeV n 1950 MeV/)

2

2Epeam = E}(s + Ei(L + E}q + ffyz; 0= F%(S + F%(L + ;371 + Fiyz

[ hkl

Ll
785" 300 06 40650666 760 806 860 7900
Recoil mass, MeV/c?

Ll sl l

165 200 306 406506 606 766 806 ‘960" 1000
Recoil mass, MeV/c*

Mogennposaxune

hkl

Entries

Mean
Std Dev

Ll

706 200 06" 466506
Recoil mass, MeV/c?

Entrios

06" 206" 06 406" 506" ‘606 766 866 960" 10
Recoil mass, MeV/c*

JKcnepumeHT

866766 806" 900 |o

1463

00

00

570
s11.9
2108

6/21



Onpepaenerune 4ncna cobbITHii

Yucno cobbiTuii onpegensieTca kak 4ncno m° n3 HebuHUpoBaHHOM

MOArOHKM WHBAPNATHO MacCbl (hOTOHOB COBMECTHOMO PacrpeaeneHus
curHanbHORi 1 bokosoii obnacTteid ¢ cooteecTytowmmn Becamu (+1 n —1)
c naketom RooFit.

Invariant mass of tracks, MeV/c?
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Invariant mass of photons, MeV/c’ Invariant mass of photons, MeVic*

Mogenuposanune DKCnepumeHT

@ C nomoLubio BbIYUTAHUS NOAABASOTCS Npouecchl 6e3 Ks-me3oHa
(npegnonraetcsi paBHOMEpPHOE pacnpefeseHne MHB. Macchl hoHa)
@ C nomoLbio NOAroHKM ONpPeaensieTcs Yncao cobbITuii ¢ 79-me30HOM
*LInpuna obnacreii +30 MeV
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Onpepenexne Yncna cobbiTuii

Yucno cobbituiis E. ,, = 1650 MeV

Mogenuposatune

Subtracted distribution of recoll mass
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Onpepenexne Yncna cobbiTuii

Yucno cobbiTuin

SkcnepumenT, 1950 MeV

Subtracted distribution of invariant photor Subtracted distribution of recoil mass
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PesyneTtaThl

Ceyetne et e= — Kg K, °
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Cneundomnka:
@ Wckntouén 2017 cesoH
@ MogenupoBaHue c COCTosiHUEM AeTeKTopa

@ KsK mO1% — nemckniovaembiii don, e(Ks K m070) ~ 3%,
BKMaj B cuctematuky =~ 6%
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PesyneTtaThl

BopHrosckoe ceyetve et e — Ks K m°

CymmapHoe 4ucno cobbitnin — 78843.3. MNpepsapnTtenbHbiil pes3ynbTaT:

® F v CMD-3
: o4 Ty
¢ ¥ i = SND
3.5: v l ¢ BaBar
ar [ ¥
E 'll f * ¥
25
E v Tl +
2 b i
1.5% ! # ¥
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F N ' b 3!
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Toukm ycpegHetbl ¢ warom 25 MeV ans nydwero cpaBHeHus.

CnctemaTnyeckas norpewwHocTb coctaenseT 8.3%. ,
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PoHoBble Npouecchl

PoHoBble NpoLuecchl

NueapunaTtHas macca poToHOB

OcHoBaHO Ha MogenupoBaHue
resepatopom MHG2000.
e etem — KsKi(v)

e ete™ = mtr 7070

o e+ei % Ks KL7TO7T0 5 56 706186 560 T Bso | BoX 350 400
Invariant mass of two photons, MeV/c?
Pacnpegentus gasi npouecca et e — KsK w070

(rnaBHbIA BKAAZ B CUCT. MOTPELLUHOCTb).
NHBapnaTHas macca Tpekos Macca otgaun
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[1poBepka

Coenaem aHanu3 c geTekTuposaHnem Knactepa oT K.
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3akso4yeHne

3akato4eHne

PesynbTaTh:
o Mony4eHo npesapuTensHoe ceverne npouecca et e~ — KsK

e CucremaTtunyeckas norpewHocts coctasnsieT 6% Huxe 1.8 3B n 8%
Bbiwe 1.8 3B)

Mnaubr:
@ 3aKOH4YMTb aHasn3 BTOPbIM MOAXOAOM (C AeTekTupoBaHuem K| ).
e MopaeuTtb dorosbiii npouecc ete™ — KK 070

o OpaHoBpemeHHbIli huT cevennii npoueccos KT K~ 70,
K*K (Ks KT 7 F)

e Habntogenune npoueccos KsK 1, KsK mO0m°
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CucrtemaTmka
. — 5
Critera 5o % .Selejctlon criteria 3.ZA>
£(dE dx) 35 Determination of event numbers | 4%
' Contribution of KsK; 7970 6%
Nirnit 0.3 —— . s
11 Registration of charged pions 1%
f)“g 0'5 Registration of photons 1%
COS(rKSL__ Ks)xy 0'1 Radiation corrections 1%
1 : Luminosity 1%
| 2 [ 37 ] | > [8.3% |
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Pernctpayusa K;

ddbdekTusHocTb peructpaunn K
OT UMnynbCa

Entries

Entries

Efficiency of KL detection in 0.5 rad angle

dbdekTusHocTs peructpaunn K; ot

yrna

Efficiency of KL detection in 0.5 rad angle

. hrel
o.9f- S e
O.S: E
o7| ~ —
ol
os/ -
o.af E
0.3 0.3
oz oz2f -
o.f- 0.1
E E-s
% %
Efficiency of KL detection in 0.5 rad angle
habs.
! Endfion  o79| B
odn  szen| £
Istalpev. 1853 w09
o.8
0.7 -
o.e
os : v %
0.4 T—
0.3 *
+ +
0.z
0.1: -
| | | B I i L I I |+
600 800 1600 % 0.5 il 15 B 5
KL Mom, MeV KL Th, rad

16 /21



Kputepun otbopa

Monpaeka yrnos hoTOHOB
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D PEeKTUBHOCTL TpUrrepa

trigger efficiency, €yigger
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Pesynstatel SND 1 BaBar

SND
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Study of et e — Ks K, 7° with BaBar
The BaBar Detector

Signal Control
6580 CsI crystals f !
e+ ID, M0 and y reco Insirumented Flux Return region region
L 12-18 layers of RPC/LST
W ID

T

£

Z

H

5

g

-

10
Silicon Vertex Tracker 3
‘ 5 layers (double-sided Si sensors) oo X 4"0 0o
1.5T Magnet vertexing + tracking (+ dE/dx) % (KK, )
Approach:

Selection criteria:

At least two tracks

At least four photons

Cluster with ISR photon (> 3 GeV)
Good Ks candidate

Photons from m° decay with energy
more than 0.1 GeV

Cluster or K| candidate with energy
more than 0.2 GeV

Kinematic fit 4C x2
Background subtraction (shape from simulation)
Results:

Cross section

Contributions K*K n ¢m° are obtained
Disadvantages:

Systematic from ISR

Systematic from registration of K|

Systematic from background subtraction ~ 10%

Big systematic of efficiency below 1.5 GeV

Efficiency ~ 3%

20/21



Study of et e — Ks K; 7° with SND

Selection criteria:

No track
No parallel clusters

At least 6 photons with energy more
than 20 MeV

Three good 7° candidates

Two 7© with invariant mass of Kg

Lal ot 1.1 4
0 20 40 60 80 100 cm

Approach:
Kinematic fit 37° + 1Ks Xz
Fit of Myecoii = My,
Background shape from simulation
Results:

Cross section

Disadvantages:
Efficiency from 6% to 2%
Systematic from shape of M, i
Systematic from registration of K

Summary systematic ~ 12%
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