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Physics motivation.
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Double ratio technique
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NA4R mel liod

e \lethod: double ratio technique

e A measure Re(g'/g) at 2 x 1077 accuracy

o [ligh statistics: colleet (limiting mode):
| =8 ¥ 10K — "'
High intensity beam
Powerful Trigger and DAQ) systems

e Minimize svstematics effects:
the 4 modes are measured simultancously
cancellation of fluxes, inefliciencies, dead
time. accidental activity
— from the same Oducial voluime
— accurate energy scale defintion
— applying lifetime weighting of Ky, to have
similar K. and Ke longitudinal decay
distributions
stnall acceptance correction
with a high resolution magnetic
spectrometer (w77~ mode) and with a
homogeneous Liguid Kryvpton calorimeter
("7 mode)
— simall backaround levels
in bins of energy to eliminate slight
differences in energy spectra
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Muan yoio syiom
Hagron calarirmaiee
Liguid rypion calorimotor

Hodoscope

[rift ehambar 4
Entl catmler 7

Hullum lank
Cirify ehamber 3

Magpmat

Orifl Ehamiber 2
&ntl counter

Deife chamber 1

Haglar window

magnetic spectrometer
scintillators hodoscope (timing)
muon veto (backeround rejection)
(.00
quasi-homogeneous Liquid Krypton
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¢ high granularity (13212 cells 2 x 2 em®)
# projective geometry

J

. Cleepiizl

LE ||I|"'I5._ =Soehiod]



7

T -
NASLSTD DJata saliple \

o 190T: 89 davs, | x 10*2 ppp on K. target

-

== A9 miilbhon of A I /(]

PUBLISHED Phys. Lett. B 465 (1999)

Re(e'/2) = (18.5 £ 4.5+ 5.8) x 10~

o 1008: 135 dayvs. ~1.4x10'% ppp on K1, target

VMain improverments:
LKy High Voltage 1500 — 3000 V
Charged trigger ethciency Y13 — 9

s lesg showers in the

TT I.-'II.'
Carbon hbre pipe
cletectors

— New data acquisition system (PC farm) —
300 Y% rate increase

= |. 14 million of K 7

—

-

= {our-told inerease of o
PRELIMINARY RESULT now
e 1099: 128 davs, ~1.4x 10" ppp on Ky, target

Further iniprovemnents:
— DCh read-out, dead time, DAQ) efficiency, spill

length

2 million of ) — 7

;
—k i'i I i1
= ShE1iialld

ANALYSIS in progress...
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o T < Fr < 170 GeV
e Centre of Gravity (H...) < 10cm

e Decay region: 00 <1 < 3.0 7%

Reconsiructed events per mode (thousands per 5 GeV)
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o Charped dead time (<5 % [rom charged
trigger and = 25 % from DCH read out)
is applied to neutrals,

e All corrections are applied in bins of energy
to account for the slight difference in the
spectra of Kg and K
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NA4E: Tageing
i~ R

Iy, / Kg identification: TOF between a

reconstrueted Kaon decay and the tageer

_K—n'n (vertex selected)

Tagping ;
Wi y
1t ko || I| Mistagped K,
' \evidental tagging

[+

Untagged K,
Tagying neflicieney

]

13 n il i J ] 2 d i 10
haon time - nearest proton time (ns)

o Taguing inellicieney g Ke — Ky,
- i ey )

the # 7 7™ /aVw" differcnce comes from tails in the

detector (hodoscope/LIr) time distributions
e Accidental 1.‘|_'..':"_i|'|_'.' {r1.9. H] = ]"':u
accidertal protons in the =2 ns tageging window
[ ] \. OrLey reconscrue Te i iI:—-1=|| 1 1 I‘-.

Vs (11.056 £ 0.01)%: ag; = (197 £0.05) x 10—

L ]Il:]il't=|'1 et hiods are used 1 |‘~. T

o} — e, | <05 x 10~ AR < 3 x 10773
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e Fully pipelined svstem "—
nging LIKr cell informa-
tion to compute energy,
centre of gravity and
proper time

I

e Output rate ~ 2 kHz 1
o Negligible dead time
e [fficiency:

039.93 1 0.02 4 |

[ 11epel
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Energy in calorimeters > 35 GeV 99.49 4+ 0.03 A
Two track topology in hodascope 9985 = 001 A

+ Two track multiplicity in chamber 1 > 94,99 %
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L ' T reconstruction
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NA4R: KU 7' 7 reconstruction ="
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NA4S: time and energy resolution
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NA4E: energy scale
(c R
Env = (14 a) x Ey

a = uncertainty on the #v«#~ /7" 7" energy scale

The beginning of the Kg decay region is defined
by an anti-counter (AKS)

e The energy of the ="'7" is determined by the
Lkr = it relies on the calorimeter calibration
| To set the overall distance /energy scale, the
position of the kg anti-counter is used as a
reference in ks — 7"'7" events for the
beginning of longitudinal vertex distribution

AR <10 x 1077 | |
w5 il P i
Lo & 1| |
..... ] z }
4 E L4 .
e : 4
N f, f
B U B AE = 3107
= e s e Wt ey {54V

e The energy for a = = is determined from
the geometry of the drift chambers
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Accidental activity: asviumetric losses or gains in

ke and |‘~L[. — 4 modes collected sinmitaneonsly
X 10 ¢ Ks/Kl versus time in the burst
4000 Eor § RS p
o pabdadd R
SO0 &
2500 =
2000
'5'3? ; ® K (norm)
i [ " K -
5 =
Y0 o025 OF 075 1 198 18 178 2 228 49
ERCOnos

e (ieometric difforence of the ks and |~.| breantis:
overlay events collected proportionally to the
beam intensity to 777 and 77" events and
evaluate the gain and losses induced by the

analysis cuts:

AR = (2 +86) % 10 I|

e [EHects related to the variation of the ks /Iy
ratio (RS, of 105%¢) and effects not related to
the Ky, accidental activity:

— difference in accidental activity seen by lKg and
K1, events: < 1 %
asvinmetric losses on 777" and 77" indneed
1'!_‘*" the noise in the DOCH read out: R
the noise i the detector does not change by
more than a factor of two as a function of time

AR < 10 107 |

P
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Statistics (millions) 1998
Ing |' 7.40 | Kt =il |87
Kg i’ | 1.80 | Ky, —= 7% | 114
Uncertainty on R = 17.3 x 10)

Clorrections and systematic uncertainties on R

(Units = 10

:""'*r e

| 4N h-”l.l]]l]]!"

Charged trigger

Mistagging probability

Tageing efliciency

Neutral scale

Charged vertex

Acceptance and AKS eff.

! =+ 1]
| + X
+ 3

(]

Nentral BG n e 2
Chareed BG 19) = 3
Beam scattering 14 s
Accid. activity and in-time BG 2 | 2
Total +-37 =24

R (1. O9Y2GT

D.0017T 3 stat.)

0.00238(syst.)




NA4ASR: 1998 Result

o

PRELINIINARY RESULT ON 1998 DATA

1.}

075 | wndf = 13.5/19

Double Ratio

F T
0.675 : | !
095
0,025 |
0 80 9 100 M0 120 130 140 150 160 1170
Kaon energy
Re(2'/2) = (12.2 = 2.9 (stat. )= 4.0 (svst.))x 10
Re(z'/z) = (12.2 + 4.9) % 10~1 ‘

This result is preliminary. The systematic
uncertainty is partly of statistical nature

Combined 1997 and preliminary 1998

|Re(e'/e) = (14.0£4.3) x 107
- Y,

. Conel LNF Spring Sclical 2000
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New world average:

Re(e'/e) = (19.3+£2.4) x 107
|: -i-z.lf"”fu. = 11.] _,’-'-lj
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e NAUN has presented a new preliminary

measurement of Rel(#' /) based on the 1998
data sample:

Rele'f2) ={12.2 4= 4.9) x 10~

e Combining this result with the NA4S
published data and taking into account the
(small) correlated systemal ies. we abtain:

Re(e’ /=) (14.0 £+ 4.3) % 10—

o The result confirms a non-zero, positive
. i f i
valnue for Re(s" /=)

e lmprovement on systematics expected
1999 data analysis in progress
data taking in 2000 (neutral systematics)
ated 2001 (restored detector)

e New results are expected from KTEV

(ENAL) and KLOE (DA®NE)
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