7" for Heinrich Wahl

#-’ Festtloll
e -4
-

Speakers will include:

Laouns in the 70s
The CDHS years

Contrilution to Aleph

Tuesday 11 February 2003
15:00 Main Auditorium

NA2), the First €(e experiment

Birth pains of NAYS

A collaaﬂuz and a friend

CPdalnl : Theory
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W hatsin poriant? W hatsnteresing?

« Therearetwo  basroutestodscovery

1. TheHghEnergy Froner
e LEPHERA TevatonlLHC,...

. TheHgh Precson Fronter
a) Hgh stasts
 TheFactoey @ T-Ch, V,..)
b) Low system ats

o EécicDpakM om ents,g-2,rare decays(
m attersearches,neutino osditbns,antihydrog

..and ff E

N ote:ofcourse,d __ heed hgh statstts,controbfenrorsetc— but
the charactest feature thatbadsto dscovery
stalcsorsystem ats




Inthe begnnng . ...

Ideasforthe N A 31 expemm entform edin
1980/1981 ,before | pned,tom easure g € ba
precepnofafew permd

— T heoretakxpeciabnsw ere that g € coutlbe~2%

T he proposalv asapproved by CERN n1982
— T heoretakxpeciabnsw ere that g € coutlbe~02% !

T hefuCdborabnwas
CERN -D orim und "-Ednburgh-O rsay-Psa-Segen
T he spokespersonwas HenchW ahl

1)Laterthe D ortm und groupm oved oM ainz.




g € andtheDoubéRabTechngue

e g € exdesthe theosis
— Rehtestofundam entalguark-vejprocesses

e expement m easuressom etingdiferent

CP violating

CP conserving

R, = [Ng/N._F=1-60(c/€)

Np= £-2 &




EXxpem entatonslerabns

N(K, >TO10)  N(K<>TrTT)
N(KDTOM)  N(K, >717T)

Corrections

 InorderforR ibbe an pyreated tothe quad
rab ofthe eventnum bers

, A and C m ustcancekher beweenK | andK ¢
or beween2 T° and TUTC




Pmagoksofthe Expem ent

Concurrentdetecbnof2 ™ and TUTT
— FHx canceé

Sym m etcatutsaganstaddbnabctily

— A calentakffectscancel

R educbnofbackgrounds
— andesin ate rem anng backgroundsfrom data

ReducbnofrahknceonM onte Cabsn uhbn

— A cceptance
* TheA cceptancesa strongfuncibnofEnergy

Analyse the data in energy

ranges so that residual spectral Make the K| and K g vertex
differences between K | and K¢ distributions similar, and analyse
are small in vertex ranges so that residual
differences are small







T he conceptuablesgn
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T hetargettan...
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... Cabm eterperform ance

Events/0.2 mm
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BraveN ew W ol

N A31 pravey)dealedtouse Fastbusasisdaia
acgusbntechnabgy
— AdoptedbyLEP
— W oullm eanthatwew outl

‘getadtofhepthatw e othemwse w outl notget”’
» Bob Chaserem arked perceptie))thatw e w outl
‘heed abtofhep thatw e otherwse w outl notnee




Som eevents

Run 2350 Burst © Event 3961 PU-ld= 4031

TUTT

: SRR, FRATRE
221.841 / 0.000 Gov ¢ m.
ADC @ 405 s 24.030 /  116.520 GeV * m. ©0.000 ©.000




D ata T akng

1982
1983
1984
1985
1986
1987

T estbeam work

Testbeam work

Fistdatawih fubeam (adjud argon)
Fubeam and detector,resttted readout
Fistrun ofthe com pkte expeim ent

S pecaluntom easure phase diferences

— Prain nary resulannouncednJ uy

g € =00033+00011

1988
1989

More & € unnmng
Fnal & € mun



From acontem porary sem inar

1986 Data Main Systematic Effects on R,
: . Effect % | Improved
Events | % Background Slmple Ratio in 1988/9
O . 9 1 2 Energy Scale 0.3 Yes
K; — 270 109 000 4.0 BeCOmeS
270 background 0.2 Yes
K; — ntn~ 295 000 0.6 O . 977
| . . tr~ 0.2 Y
Kg — 270 932 000 < 0.1 after blnnlng N wt7w~ background es
energy & vertex
Ks — mx |2 300 000 <01 Accidental losses/gains 0.2 Yes
R’7 = 0.977 £+ 0.004 All other systematics | <~ 0.2 <~ 0.2
1986 Data
Summary of Corrections to R,

statistical error only

Collimator Pretriger Trigger Accidental

Scattering | Inefficiency | Inefficiency | Losses& Gains

% % % %

K — 2n° <01 0.06 £0.06 | 0.20+0.10 2.6 £0.07
Ky — ntn~ <01 0.374+0.07{ 0.05+0.06 2.6 £0.05
Kg — 27° 0.3| 0.04+0.02| 0.12+0.03 2.5 £0.05
Kg — ntn~ 03| 0.48+0.03 0.01 £0.01 2.8+0.05

Total effect of R, ~ 0.2%.




Key pantsnthe anayss

‘T hedewinthe detd

T heenergy scaé

S tasttabnayss

A calentas
Backgrounds

T ggerefienaes

R econstrucibn efiienaes
T heacceptance

Rate effects

Instum entakffects




M aking the cancahtbn happen
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O therphysts

Fistobservabn of K s2YW
N ew m easurem entofK | >yy

Searchfork | >1fete
M easurementofK | >1le*e

SearchforK | >1h0; hO>e*e

M easurem entofthe phases ¢,. and @,,, and the phase diference
M easurem entofK | >e*e'y
O bservabnofK >0y

O bsevanofK [Yeteete

M easurem entofK | >1lyy

N ew faJm easurem entof ele & € =000230+000065

SearchforK  j>1ete

1994 g € =00033+00011 f1987]
SearchforkK | >y

1995
BranchngRaibs MK, -2m)/rK, -mmrm)and MK, -3m)/ MK, -mev),
M easurem entofK | >e*e‘e’e” & palyofthe K L
SearchforK | Sy
1997
M easurem entofthe Kiein e
M easurem entofK | >e*eyy




[1986] PresentabnoftheChequefor200000K




....andnacbn...

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

NVAd!

k, =22 428 k blo r

CERN-EP/88-47
6 April 1988

FIRST EVIDENCE FOR DIRECT CP VIOLATION

CERN-Dortmund-Edinburgh-Mainz-Orsay-Pisa-Siegen Collaboration

H. Burkhardt', P. Clarke, D. Coward?, D. Cundy, N. Doble, L. Gatignon, V. Gibson,
R. Hagelberg, G. Kesseler, J. van der Lans, [. Mannelli®, T. Miczaika*,
A.C. Schaffer®, J. Steinberger, H. Taureg, H. Wahl and C. Youngman®

CERN, Geneva, Switzerland
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G. Dietrich and W. Heinen’

Ke>2i° 1254 h Foo k_

Institut fiir Physik, Universitit Dortmund, Fed. Rep. Germany*

R. Black, D.J. Candlin, J. Muir, K.J. Peach, B. Pijlgroms®, I.P. Shipsey® and W. Stephenson
Physics Department, University of Edinburgh, UK

H. Bliimer, M. Kasemann, K. Kleinknecht, B. Panzer and B. Renk
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Institut fiir Physik, Universitit Mainz, Fed. Rep. Germany?

E. Augé, R.L. Chase, M. Corti, D. Fournier, P. Heusse, L. Iconomidou-Fayard,
AM. Lutz and H.G. Sander’

Laboratoire de I’ Accélérateur Linéaire, Université de Paris-Sud, Orsay, France®
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A. Bigi, M. Calvetti'®, R. Carosi, R. Casali, C. Cerri, G. Gargani, E. Massa,
A. Nappi and G.M. Pierazzini

Dipartimento di Fisica ¢ Sezione INFN, Pisa, Italy

C. Becker®, D. Heyland*, M. Holder, G. Quast, M. Rost, W. Weihs and G. Zech

Fachbereich Physik, Universitét Siegen, Fed. Rep. Germany®
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(Submitted to Physics Letters B)

1) Present address: Fachbereich Physik, Universitét Siegen, Fed. Rep. Germany.
2) On leave from SLAC, Stanford, Calif., USA (work supported in part by the U.S. Department of Energy contract
DE-AC03-765F00515).
3) Present address: Scuola Normale Superiore e Sezione INFN, Pisa, Italy.
4) Present address: DVFLR, Cologne, Fed. Rep. Germany.
5) Present address: LAL, Université Paris-Sud, Orsay, France.
6) Present address: II. Inst. f. Exp. Physik, Universitdt Hamburg, Fed. Rep. Germany.
7) Present address: IP-Systems, Karlsruhe, Fed. Rep. Germany.
8) Present address: FWI, University of Amsterdam, The Netherlands.
9) Present address: Syracuse University, NY, USA.
10) Present address: Dipartimento di Fisica e Sezione INFN, Perugia, Italy.
a) Funded by the German Federal Minister for Research and Technology (BMFT) under contract 05 4MZ18.
b) Funded by Institut National de Physique des Particules et de Physique Nucléaire, France.
¢) Funded by the German Federal Minister for Research and Technology (BMFT) under contract 054 Si74.
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T he neutrakaonsystem

A
0

Note: Always more than KO!




CP consenvabn

Snce

CP conservaibnm pksthat

es=¢ =0

% K, cannotdecaynto?2

N otethat m (s



21t state can be either |1=0 or =2

e is 2/3 (1=0) and 1/3 (1=2)
r° is 1/3 (I=0) and 2/3 (I1=2)

R, =Ng/N:_[F=1-60(c"/e)




