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The NA48 detector
o CHARGED DECAYS: o

magn. spectrometer and scintillator
hodoscope (p%ic* ~ 265 MeV/c)

A Muon veto sytem m ~ 05% @ 0009% p (GGV/C)

Hadron calorimeter
Liquid krypton calorimeter p

odoscope hit ~
Drift chamber 4 O- — 90 m
Anti counter 7 xay /’L

Helium tank vtx
_ o ~ 2 mm

Drift chamber 3 xr ay

Magnet
oy >~ 200 ps

Drift chamber 2
Anti counter 6

NEUTRAL DECAYS:
____ Quasi homogeneous Liquid Krypton
|\ erinen— alactromagnetic  calorimeter (LKr)

A\
| o(l)_3.2% 0.10 :
(E)= \/EO B 5 D 0.5% (E in GeV)
Om o ~ 1 MeV/c?

Opy < 1.3 mm

L o; < 300 ps above 20 GeV J
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Data taking periods

1997 €’/€ run K +Kg
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K
; S
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K, + K
- Int.
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The NA48 beam

f DETAIL OF THE K TARGET STATION (2002 conf.) T

SPS proton momentum 400 GeV/c

Duty Cycle 4.8 s/16.8 s
Protons per pulse on target ~ 5- 10"
Production angle -4.2 mRad Polarized hyperons!
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=! decays: summary

fThe K¢ target is also a source of hyperons T
We essentially study =" decays:

o = 5 Yte v, T — pr¥ (BR, Form factors)
o =V E_i_,u_ﬁu, >+ — pr® (BR)

# =Y = A7Y A — pr~ (Asymmetry, =¥ mass, = lifetime)

—

=) — Ay, A — pr— (Asymmetry, BR)

°

||

o =Y = 3030 5 Ay, A — pr(Asymmetry, BR)
® =V — Aete™, A — pr— (Search, BR)

L o =Y — pr~ (AS=2) (Search) J
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The =" nonleptonic decay

o N

For the measurement of lifetime and fluxes we use the
nonleptonic =¥ decay:

=0 — A7 (20 — Ax0)
BR =99.522 £+ 0.032
= High statistics

Strong signature coming from the possibility to reconstruct
both the =¥ and the A mass

= The background is negligible

To reduce the bias coming from trigger inefficiencies we
only consider events acquired directly after LV1
(DOWNSCALING=35)

L LV1 efficiency=(99.56 4+ 0.02)% J
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=Y spectrum

-
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Measurement of the =' lifetime

Lifetime is measured for =°
decaying well outside the fi-
nal collimator

20
~ fits in energy bins xz/ndf=118/9
QB [ [ P—
X
:10_ ............................................................ A A
! 1 I | _T_
g . _._..._T—i—_- ......................................................
s |
B -
0:_ ......................................................................................................................................
5'..|....|....|....|....|....|....|....|....|....|..
) 80 90 100 110 120 130 140 150 160 170

= energy [GeV]

.

-

2 AR
258134 events
> 160 133293 fitted
O 1401
> -
S 1201
5 B
2 100 :_
80
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I

6 1 2 3 4 5 6
=° lifetime / 1,4

10 different fits depending
from =¥ energy

|
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= lifetime, cont.

Source Osyst/T (0)
Detector acceptance +0.30
Vertex resolution +0.08
Energy scale +0.14
Energy non-linearities +0.09
=Y polarization 10.15
=Y mass +0.20
A lifetime +0.04
Total systematics +0.43
Statistical uncertainty +0.44

|
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= lifetime, cont.

Tona = (2.90 £0.09) x 10710 5

Jauneau, 1963
Hubbard, 1964
Pjerrou, 1965
Dauber, 1969
Mayeur, 1972
Baltay, 1974
Zech, 1977
NA48/1, 2006

PDG average

26 28 3

32 34 36 38

=0 lifetime [10 '° s]

Tona/ Taass = 1.0626 %+ 0.0044g0 & 0.0043y¢
Toaus = 3.082 & 0.013¢a¢ £ 0.00124y x 10710 s |
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Decay asymmetry for = — Ax"

fWe test the method to measure the decay asymmetry in thej

decay = — Ar'

d(ccolé\(g/\) — N()(l + &(EOHAWO)Q(A—WW—)COSGA)

&(EOHAWO)O&(A%])T( ) = —0.282 = 0. OOSstat 1 0. 0288yst
\—PDG Q20 ATO)X(A—pr—) = —0.264 £ 0.013 J
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=Y — A~ decay asymmetry

W — DATA
-' : A’ MC
to Fake As .
Accidental ¥ 7 AR P
Ay MC ®A

i?i*h E‘O A Y
E*H' g, ¢

IHM 'Iww T~

i ”l

1 B e i T Nl
126 128 i3 1.32

A7y invariant mass (GeV/c 2)

d(cgé\(g/\) — N()(l + @(EO—U\’}/)Q(AH}?T(_)COS@A)

o |
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=Y — A~ decay asymmetry, cont.

o N

=" Ay 2"~ Ay
— o 1.5
2 -® data . g
£ 4000 = flat AyMC co’ =125 -
% -® background x 10 , 2 % -
i 1
2000 0.75 -
05+ °
0 7\ | | | ‘ | | | | ‘ | | | | ‘ | | | |
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
cos® cos®

OK(EO—L/\’}/)O&(A—)]?TF_) = —0.439 + 0.013gtat & 0-038syst

LNA48 (1999) Q20 A X(A—pr—) = —0.50 = 0.13 J
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No. of events

—
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=Y — A~ decay asymmetry, cont.

-

—_ —~0 0
=) Zoy ==X
- 2000 O
= ® data S
E m flat 2"y MC -~ 2 -
S 1500 'm background e % -
> .=} -
v i LI 1.5 B
1000 -
1 L
500
05 -
0 S | | | | ‘ | | | | ‘ | | | | ‘ | | | |
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
cos@zpcos(ﬂ)E A cos@zpcos(ﬂ)E A
(20 50) (A pr—) = —0.438 £ 0.020¢at % 0.04 155
KTeV:&(Eo_)EO,y) = —0.63 = 0.09

2 Q@) Aapr) = —0.40 £0.06 |
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Summary of systematics

f Source =0 S AV |2V - Ay | B0 = 204 T
Trigger efficiency +0.001 +0.016 +0.024
=Y polarization +0.002 - -
Min. radius at DCH1 +0.010 | +0.015 +0.010
Cluster-track min. dist. | +0.003 +0.007 +0.007
Min. z vertex +0.003 | +0.010 | =+0.015
Min. ~ energy 4+0.004 | +0.008 | =+0.007
=Y energy +0.025 | +0.025 +0.025
=Y mass +0.004 | =+0.010 +0.002
7(Z2) on MC +0.003 | #0.001 +0.007
=Y) mass on MC +0.002 | £0.004 | =0.003
Total systematics +0.028 +0.038 +0.041
L Statistical uncertainty 4+0.002 | +0.013 | £0.020 J

Hyperon results from NA48/I — p.20/22



.

entries / MeV/c
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-
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Conclusions

-

Four new and preliminary results have been presented:

Toaus = 3.082 & 0.013¢at £ 0.0012y5 x 10710's
(20— A7) (A—pr-) = —0.282 £ 0.003star & 0.0285ys
=0 Am) AN pr—) = —0.439 % 0.0134a¢ + 0.038ys¢

(20— 507) Y (A—pr—) = 0438 £ 0.020stat =+ 0.0415yst

Hype

|
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