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V. Kekelidze
Goals
« Direct CP violation in Kt > ntn*n-, Kt— n*nlnd
6(A,) =10 -* (limited by statistics)
expected (present)

-Statistics
- K., m-m scattering length 6(a%) <1102  >10%  (430k)

- Rare decays totestyPT & search for Ay,

Kt im0y, ~ 7106 (2:10%)
Kt— 1t m0ype ~2:10° ( 500)
KEs 1t et e ~ 1104 (1-10%)
Kf— mtptp- ~5.10° ( 400)
Ki—> Ev IFE ~103-10% (few)
Ki— ntnlvyy, Kf— n=n0 [T, ... etc.
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V.Kekelidze

NA48/2 Set-Up

original NA48 Set-Up

Muon veto sytem
Hadron calorimeter
Liquid krypton calorimeter

Hodoscope

Driit chamber 4
Antl counter 7

Hellum tank
Driit chamber 3
Magnet

Drift chamber 2
Antl counter 6

Drift chamber 1

Keviar window
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V.Kekelidze

New elements for NA48/2

SIMULTANEOUS K* AND K
TAX 18 FDFED
Defining Protecting
cnlliat,nrs collimator
K+ I 1 KABES1
—
I

BEAMS

Final
collimator
Cleaning
colllimator

Quadrupole 2nd
Quadruplet ACHROMAT

FRONT-END ACHROMAT
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V.Kekelidze

New elements for NA48/2
Beam Spectrometer KABES (TPC micromegas)

Micromegas Time Projection Chambers
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V.Kekelidze
KABES prototype test run in July 2002
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V.Kekelidze
KABES prototype test results
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V. Kekelidze
KABES prototype test results
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V.Kekelidze
KABES prototype test results

15 MHz particle flux
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V.Kekelidze
KABES prototype test results

« efficiency = >94%
e resolution in Y (strips) = ~ 80 um
e resolution in X (drift) = ~50 um
* time resolution = ~0.7ns
e <dead-time> /strip = ~40ns
(@ highest flux of 15 MHz
(@ highest rate of 2 MHz /strip
c(Ap/p) < 0.5 %
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V. Kekelidze

Read-Out Main Features

Particle flux

Hit rate /strip

Peak hits / strip

Average strip multiplicity
Strip data size
Data/s/chamber

Time window

Number of TDC channels
L1 Trigger rate

L1 Trigger Latency

L1 ring memory size per chamber
L2 Trigger rate

Event size

Output bandwidth
Data/5sec burst

Data after reduction
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40 Mp/s
8 Mhit/s
8hits/0.5 us
1.75

2x4 Bytes

960 MB/s
05 us

288

100 KHz
55 us

64 KB

20 KHz
2 KB

40 MB/s

160 MB

80 MB
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V. Kekelidze
KABES Read-Out Architecture

Fast Ethernet S-link to VME
to Event Builder ~ interface module  Reyq-Qut Cards (ROC)
(SLVME)
I \
S-link
- optical connection
] ~200m
.' mml Emy fEmE . ..
L1 Trigger Strobe
L2 Trigger
. ’ Timing/Control i
signals o

VME Read-Out Crate
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V.Kekelidze

ROC & SLVME interface module

! rrrtrrr_r.-rr-.-.-r:"r‘f"'-"
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V. Kekelidze
KABES Read-Out

production, test, integration & put in operation schedule
Very tight in time schedule:

first test at CERN in November 2002

ready by April 2003

# Ttem 2002 2003
February March | April | May | June | July |August September|October November|December|January|February| March

XILINX foundation software HPTDC test
VME 64x crate + PC's: order & delivery (Q4D) |
HPTDC evaluation board: DP

1

2

3

4 components for prototype and KABES emulator: O4D
5 KABE S emulator: design & manufacture (DAM)
6

7

B

9

prototype controller and ROC: D&M | from 18,11
pratotype: debugging new HPTDC
host PC: 04D Y
test of the prototype with NA48 setup [
101all components for read-out: 04D

111ROC"s: manufacture & debugging

12 the read-out: assembly and ad justment
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V. Kekelidze
Selectionof K, K" - 7"z ev(V)

conventional e | © separation:
E/p >0.9 = = rejection factor ~ 150
e — selection efficiency ~ 98% .|

Entries

major background of K* — 7t 7+ 7~
~ 4%

additional rejection power needed l ... .ﬁﬂﬂ

e 0 ey by B P R
06 07 08 08 1 1.1 1.2 1.3 1.4 1.5

— NN method E/p
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V. Kekelidze
Neural Network

JEFF JOHNSON | BioLoGicaL 8 MEDIcAaL VISUALS www stewartartists.com

Represented by Geoffrey Stewart
612.824.8914




V. Kekelidze
pure © sample from K* - n*n*m

+ + + F
K —>rrnr
e track momentum > 3 GeV : B
Entries 1445959
Mean 0.4939
RS O.2465E-02
UDFLW 0.002
VLW 1351,
ALLCHAN O 1445E+07
Yo /nBE1590E+05, 347
Canstant  Q1277E4+06

* | M(3 TC) — MK | <7.5 MeV 104;

Mean 0.4938
Sigmua 0.1789E-02

* a track is chosen randomly :
& E/p < 0.8 for two others | i

U

SN

| 1
0.4 0.425 0.45 0.475 0.5 0,525 0.53 0.575 0.6

930 000 7 selected

=
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V. Kekelidze
pure e sample from K*— n* 105 — 1ty e*e

3 tracks: D
— tot charge +1, CDA <3 cm A e
additional v in LKr = Hﬁ‘” “
3 tracks, y in LKr M S
— separated by > 25 cm e \i“ﬁ il

M(y e*e-): 128 — 140 MeV / c2 =S

M(nty ete”): 482 — 505 MeV / c? e —C

uuuuuu

{I' LJOFLW 470

! VLW 0.00

LLCHAN  ©.2510E+05

a track is chosen randomly ,

e (E/p > 0.9), T (E/p < 0.8) m ,){J

U

20 000 e selected
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V.Kekelidze
NN variables

Difference in e.m. < hadronic showers
= lateral development
10 input variables:
> p, E/p
» shower effective radius & projections:
RMSg, RMSy, RMSy
» track entry point « associated shower:
DIST, DIST,, DIST,
» track impact vectors:
dx/dz, dy/dz
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V.Kekelidze

1

NN 10-30-20-2-

e atasaton bt hond
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V.Kekelidze

Xy > 0.9:

overall:
7t rejection factor ~ 3600

e selection ~ 94%

additional to E/p> 0.9:
7t rejection factor  ~ 30

e selection ~ 96% 3

November 5, 2002

NN output

MM output
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MM output
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V.Kekelidze

Selection of K,

K., events ~ 1500

background < 1%

lossof K,, ~5%

U

satisfactory performance

U

TRD -not needed

November 5, 2002

500

400

S0

1400

37 decoy hypothesis Invoriant—Mass (GeV

04

Pt =15 Me"u"fc (o]yls! E,-'rF" > 0.9
M without neural network analysis
with neural network analysis
wnn > L9
xax MO Ked

data & MC

T 0.45 05 0.55 0.6 085 0.7

Imr—HMasa [GeY)
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V. Kekelidze
Beam Request for 2003

* Proposal: 120 days
of 400 GeV protons
1-1012 ppp on T10

« SPS proton run in 2003: ~ 98 days
=105 days — ~7 days of MD
(+ 1 week of 25 ns beam structure)

* Request: full proton run

special structure run at the beginning
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