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Fixed target Experiments:
Physics experiments which use a secondary beams

primary
beam
e.g.
protons
—>
electrons,
muons, pions,
target antiprotons,
kaons,
neutrinos...

Picture: a collision of a sulphur ion onto a gold target, recorded by the NA35 experiment at the SPS in 1991
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Non-collider experiments vital part of physics landscape

® Exploration and understanding of
= of novel phenomena
= using high statistics
= and investigating rare processes
® Active option in front-line physics: factories for e.g.
= T/Charm, K, antiproton, anti-Hydrogen, different neutrino species

Covered in this talk:
The European Strategy for Particle Physics - Update 201 3:

h.  Experiments studying quark flavour physics, investigating dipole moments, searching for
charged-lepton flavour violation and performing other precision measurements at lower
energies, such as those with neutrons, muons and antiprotons, may give access to higher
energy scales than direct particle production or put fundamental symmetries to the test. They
can be based in national laboratories, with a moderate cost and smaller collaborations.
Experiments in Europe with unique reach should be supported, as well as participation in
experiments in other regions of the world.
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Fixed target experiments at the CERN accelerators

Hi(
\II(I

T’1C H \S

...there are more opportunities
for FT. experiments in the world.
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Testing the SM at ISOLDE, an example

ISOLDE (Isotope mass Separator On-Line facility): radioactive nuclides are produced
via spallation, fission, fragmentation reactions in a target, irradiated with a proton beam
from the PSB at an energy of 1.4 GeV and an intensity >2 microA. Energy of 3.5MeV/
nucleon. Currently upgraded to HIE-ISOLDE, reaching energies up to 5.5 MeV/nucleon,

start 2015.

® Example:Test of the unitarity of the CKM quark mixing matrix via
Measurements of Q values of Superallowed beta emitters

JT = 0%

(Decays of nuclear 0 * — 0" states) (T,T:) = (1,-1)
= Qec value: Mparent = Mdaughter JT A0
= Characterised with an ft value —
(f stat. rate function; (f Qtc>), t partial half-life t|2/b)
K (J; 7:“3); (1,0)

= corrected value: Ft = ft (14 %) (1 + dxs — dc) =

2G% (1+ AL AT

26 Al

V K Main tool:
ud — — Penning trap mass
QG% (1 o= Ag) .7'— t spectroscopy (1,41
f Challenge: g
currently |3 transitions contribute need Q-values at 100 eV level
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Tests of CKM unitarity; SUSY

Check unitarity via first row elements:

Vud2+vu32+vub2 =1 +A
vub
V, and V,, from particle physics data
(K and B meson decays)
Present status:
V,q (nuclear p-decay) = 0.97425(22) V, 4

V,, (B meson decay) = 0.0037(5)

2
|Vud| +

“+V.] =0.9999(6)

Towner&Hardy, Rep. Prog. Phys. 73 (2010) 046301

Vu S

contributions if there is SUSY:

Unitarity contribution:

0.001%

95%

Significant progress in the precision of
the unitarity test of the Cabibbo-
Kobayashi- Maskawa quark-mixing
matrix.

Info taken from and for details see:

Tommi Eronen (MPI fir Kernphysik,
Heidelberg, Germany): Precision mass
measurements for fundamental studies

and Klaus Blaum (MPI fir Kernphysik,
Heidelberg, Germany) privat communications

Also at ISOLDE - Example for measuring electromagnetic dipole moment, expect strong

225Ra EDM to the 10727 e . cm level (HIE-ISOLDE project)
(see L.Willman, K. Jungmann, H.-W.Wilshut, CERN-INTC-2010-049; J. Pakarinen et al, CERN-INTC-2010-022)

Current experimental limits e.g. |drni| < 9x10%> e-cm or |dy| < 3x10%¢ e - cm

Significant german contributions to “low energy precision experiments”.

Contact person: Klaus Blau (Max-Planck-Institut fur Kernphysik, Heidelberg)
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Antimatter experiments at the PS

®  Over the last few years
experiments with antimatter at the
AD facility at CERN have provided
important new physics results.
These allow for different new tests
of the symmetry of the Standard
Model under the combined CPT
operation (Charge conjugation,
Parity and Time reversal) through
comparisons of properties of
particles and corresponding
antiparticles.

Anti-Apple

AEGIS, Gbar experiments:
Comparing the behaviour of
hydrogen

and anti-hydrogen in the earths
gravitational field

Target
(In)

PS (26000000000 6¥)

Very recent BASE experiment:
Comparison of anti-proton / proton
magnetic moment aiming to 107 precision
(current limit 4.4 - 10-¢ by ATRAP) by use
of double Penning trap
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Antiprotons
3.5 GeVic

ALPHA, ATRAP, ASACUSA experiments:

Looking for differences between hydrogen and anti-
hydrogen using spectroscopy

— -

-
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Time [ms]

Time [ms]

An example: the ALPHA experiment - trapping and
detecting antihydrogen

a /\ b /\ ';

N

m8ﬁ1nihilation% \/fk
ackground:
cosmic particles

Key Measurements: location of the annihilations
using silicon strip detector.

ALPHA demonstrated that anti-hydrogen can be
stored >>2000 sec. « ” :
Next steps. startine 20| 4: Soectrosco As for many “smaller” experiments, state-of-
P S g P BN PY the-art particle detectors are used.
| C: Experiments need expertise, technical support
and collaboration.
Example: the ALPHA strip detector build in
collaboration with University of Liverpool, e.g.

also in ATLAS strip detector community.
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Very active programme at the CERN’s AD

® To provide sufficient number of antiprotons, the “antiproton
accumulator” ELENA (10-100 times more antiprotons for

experiments), commissioning 2016, operation 2017.

31 AD_LM__0077-Apdi Reader o d—

Also to the AD facility and experiments significant german contribution

Contact person: Walter Oelert (Johannes-Gutenberg-University Mainz
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Flavour Physics: Probing the Standard Model

® flavour physics programme in the world covering
B physics (LHCb), charm physics (CLEO-c) and
kaon physics (NA62.)

...so-called
u, ¢, t “penguin graph”

The contribution to v 4
these processes due to the Standard Model is
strongly suppressed (<10-'%) and
calculable with excellent precision (~%)

They are very sensitive to possible contributions
from New Physics

7 /. Possible
“Standa.rd” “Super-Symmetric”
Penguin Penguin
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N62 at the CERN SPS: measuring rare kaon decays

Main background

Goal of the experiment: K+ o 11+ 10

Measure rate of rare kaon decay K* = 1% vv

Rate in Standard Model: ~O(10-%) but 01 \-5%
much enhanced when there , A
is physics beyond the SM \p @'Q\”‘
v X
SPS primary p: 400 GeV/c “O . Q(\,
Unsepared beam: LAV: LN
* 75 GeV/c Large Angle Photon Veto SAV K(?
« 750 MHz Small Angle Veto C’J

- W/KIp (~6% K*)

CHOD Beam line:
CHANTI Charged *CEDAR:K ID
, Hodoscope *Gigatracker: beam particle ID
T7et , TT@ 11 ~ *CHANTI: Charged particle veto
CEDAR Detector region:

Oo—

epion tracks: straws
eparticle ID: LKr, RICH
*muon rejection: MUV
Measure kaon: } | LKr MUV ephoton rejection: LKr, LAV, SAV

Angles Y Straw ~ RICH
“Momentum Decay Region 65m Tracker oK+ rate: | | kHz

Gigatrackef (GTK)

Total Length 270m
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NA62 high intensity will allow searches for lepton flavour

violation

® 45x1012 K decays/year will allow improvements in many possible processes:
Mode UL at 90% CL Experiment Reference
KT > ntpute™ 1.3 x 10~ E777/ES65 PRD 72 (2005) 012005
KT - ntpet 5.2 x 10~10
Kt 5 o ptet 5.0 X 10710 FES65 PRL 85 (2000) 2877
KT > neTe™ 6.4 x 1010
KT s aputpt 1.1 x 1072 NA48/2 PLB 697 (2011) 107
KT —- pvetet 2.0 X 108 Geneva-Saclay PL 62B (1976) 485
KT e vputput no data
70 — pute” 3.6 x 10710 KTeV PRL 100 (2008) 131803
70 — pTe” 3.6 x 10~17 from T. Spadaro, talk at BLV2013 in Heidelberg

 First studies indicate that sensitivities down to 10-'2 are possible.

e Also option to measure decays from TT° are currently studied as e.g. decays into e
are forbidden by SM.
* More studies for future measurements at NA62: study of very rare K= 11" vv

German participation in NA62, Johannes-Gutenberg-Universitat
Mainz, contact Rainer Wanke
or contact NA62 spokesperson Augusto Ceccucci (CERN)
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Mu3e - searching for lepton flavour violation

® Search for the lepton flavour violating decay of the muon to three
electrons with a branching ratio sensitivity of 10-';

= muons from a beam at the PSI; supply of low-energy surface muons (from
stopped pion decay at rest, at the surface of the production target);

® [nnovative technologies (large scale HV-MAPS, tracker cooling with
gaseous helium), data taking 2015/16 (Phasel)

= HV-MAPS important technology also for ATLAS, CLIC (commercial CMOS

technique allows low-cost, thin, radiation hard detectors with very good timing
resolution); — T

German participation,
University of Heidelberg,
contact Andre Schoening

Recurl pixel layers

Scintillator tiles
Inner pixel layers

> —
——> pBeam Target @
-

Scintillating fibres

/

/ Outer pixel layers
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More ideas for future experiments

® Expression of interest to search for heavy neutral leptons
(VMSM: T.Asaka, M.Shaposhnikov PL B620 (2005) 17)
I\IJUTL:\;'\\J, '{:-\\ [\_ ,:I |
10-°
Experimentally challenging:
S 107 ) ) .
Search in region above K mass
7 (not yet covered by others)
10-1 3 Secondary beam-line
Seesaw S
N AR YN
1o 0.2 05 L0 20 50 100 E o ggg{;;ger mop-up shielding (derector, fiducial volume)
o e N
T s - HNL Magm‘al coil Magn;t o x\\s%:\\l\\\\%\\\\f \\\ \\\\\ ‘
e, _osm ~am ) sz N
\\ \

Veto chambers

Decay volume

* Long vacuum vessel, 5 m diameter, 50 m length

* 10 m long magnetic spectrometer with 0.5 Tm \
dipole magnet and 4 low material tracking chambers

. A Muon detector
Tracking chambers
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Eol at CERN SPSC (October 201 3),
no german participation,
experiment contact Andrey Golutvin
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The COMPASS experiment

Two-stage spectrometer

* large angular acceptance
* broad kinematical range
» ~250000 channels

*> 1000 TB/year

COMPASS has it!!!

Important technologies and techniques e.g. also
for LHC experiments.

Strong german participation, contact
Stephan Paul
(Technische Universitat Munchen)

)

| [COMPASS, P. Abbon et al., NIM A 577, 455 (2007)]

Two major experiment programmes:
|) Investigating nucleon structure

2) Hadron spectroscopy:

QCD describes the interaction between colored quarks by the exchange of gluons which carry color
themselves. In contrast to QED, therefore, the gluons can also interact among themselves, generating a
rich and complex excitation spectrum of bound quarks and gluons. High-statistics measurements will

lead to a more complete understanding of the spectrum of mesons and baryons up to masses of 2.5
GeV.
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More on fixed target experiments

® Not covered in this talk: accelerator-based neutrino
experiments

= main programmes: search for sterile neutrinos and
determination of neutrino mass hierarchy;

= The European Strategy for Particle Physics - Update 201 3:
f. Rapid progress in neutrino oscillation physics, with significant European involvement, has
established a strong scientific case for a long-baseline neutrino programme exploring CP
violation and the mass hierarchy in the neutrino sector. CERN should develop a neutrino
programme to pave the way for a substantial European role in future long-baseline
experiments. Europe should explore the possibility of major participation in leading long-baseline
neutrino projects in the US and Japan.

® Note: also non-accelerator based experiments address
fundamental questions beyond the Standard Model of
particle physics, e.g. axion search experiments as CAST,

ALPS.
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Summary

® Fixed target experiments play a very important role
in exploring novel phenomena in particle physics
and/or to understand the SM physics processes;

= Vital part of particle physics community;

= very often innovative technologies, methodes - a lot can
be learned;

= provide excellent opportunities for education/training of
young colleagues;

What can KET do to support these experiments!?
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German participation in particle physics experiments (LHC
experiments not included)

LIST OF PARTICLE PHYSICS EXPERIMENTS/R&D
ACTIVITIES WITH CONTRIBUTIONS FROM GERMAN
UNIVERSITIES AND INSTITUTES

The final list showd include all experiments vAth the panticipating insitutes including
‘persons as well as sources of fundin

It should also be indicated to which of the German committees (KET, KHuK, KAT,

KfB) the expenment s linksd to

This prelimirary and not complete list does not include:

. LHC expeniments and many te beam achvities | detector tests related 10

Nt et b s G Germany ce with Gemman
participation.
+ Neutrino expeniments, expenments at the GSland PSI@PSI, PANDA

Information/sources used for the list

+ CERN Database of experiments (Grey Bock), see http:/igreybook cem ol ,
status 1222013

+ SPSC documents, see

httpitiods cem 0D satis

1222013

private communications (PS/SPS/A D sers mestings, SPS Committes, Hama

Mahike/ DESY PT, Jochen Dingfelder! Uni Boan, Axel Lindaer ! DESY,

Uwe Schneskloth/ DESY

EXPERIMENTS AT THE CERN PROTON SYNCHROTRON (PS)

DIRAC (P22}
(Lifetime measurements of 7 x-and 7w ~K.— toms 1o test low-energy QCD
feedicions. Plans fora proposal of a DIRAC I experiment at the SPS are around )

+ noperticipation from German institute

CLOUD (PS215)
(Stuckes the influencs of galactic cosTiC rays on the earth's climate through the media
of aercsols and clouds)

Jo!\ann Walfgang Goste- Uiversty of Fanktur, Insutuefor Atmosgberic
(TIUS (oackim Cugtius

« Veots s o 'ﬁcposphmt Research (fT), Leipzig (Frank

STRATMANN (siraddi @trop0s.de)

ALPHA (ADS)
(Antihydrogen Spectroscopy)
+ 10 participation from German ingtitute

AEGIS(ADG6)
(testof weak equivalence principle at high peecessica of antimater)

* Ruprecht Karls Univeratat Heideberg, KirchboltInsotuteof Physics ban
KELLERBAUER '

* Max-Planck-Institut !\n Lm\yh ysik, andbag (Markus OBERTHALER
(Markus Oberthaler@cern chy)

GBARADT
st of weak equivalence principle at high peecessicn of antimatter)
* Johannes-Gutenberg-Universitat Mainz (Jochen WALZ
Z@cem 1)

ochen walzG

EXPERIMENTS AT THE CERN SUPER PROTON
SYNCHROTRON (SPS)

COMPASS (NASS)
£stady of hadron structure and hadron spectroscopy)

* Rheinisch-Westfalische Ta(h‘uxht Hochrnlﬂt (RWTH) 11l Physikalisches
Institut (B) (Joerg PRETZ (1

Universitat Bielefeld (Gunter E.AUM
Ruhr-Universitat Bochum (Wemer MEYER.
Rheiniscl b-Fn'dmb\Mlhﬂ]ms-Ummma( BCILIL ny:!lﬂludws Institut
(Fnedrich KLEIN (e )

Rhewnisch-Friedrich- Wilhelms- Umvelx(at Bonn, Helmhoitz- Institut fur
Stralen- und Remphysik (Jeas-Ulrich BISPLINGHOFF (zs@biskp uai

Lonp d)
Friedrict-Alexander-Universitt Ertsagen (Albert LEHMANN

o Alben Luiu/\gyUmvva Fmbxz‘g ()\Ay!\ONlGSMAHN

Technische Universtat Minchen (Stepian PAUL (Steshan Paul@cem ch)
etrich GRAF VON HARRACH

Universitst Munchen (Martin FAESSLER
b

SHINE (NAGL
(Study of hadron production in hadron-nucleus and nucleus-nucleus callisions)

« Karlsrube Institute of Technology (KIT) (Contact Thomas LEISNER (homas

@kt ed)
{pulsed neutron pled to 3 200 m flight to study neutron-
Kinet: from 2 fewmeV to several

Research fields are ranging from stellar nucleosynthests, symmetry teeaking effectsin
compound nude, and the iavestigation of muclear level densities, 1 applications of
nuclear technclogy, including the transmutation of nuclear waste, acoelerator driven
systems and nuclear fuel cyede investigations )

GSI - Helmhol zaentrum fur Sﬂl\\h'no!\e’davhung
GmbH (Alberto MENGONI Q0P o
Ioharm Waifgang Goeme Universtat, Fraskfurt (Ree REIFARTH

Kariorebe insinte o Techm-ogy Institut fur Kemphysik, Karlsruhe (Franz
KAEPPELER (fazasppaler @it edy))

EXPERIMENTS AT THE CERN ANTIPROTON DECELERATOR

ATRAP (AD2)
(cold Antihydrogen for Precise Laser Spectroscopy)
* Forschungszentrum Julich GmbH (KFA) (Walter OELERT
(alter odlent@cem ch)

* Jchames-Gutenberg-Universitat Mainz Institut fur Physik (WALZ
(iechen walz@cern.ch))

(Atomic '
* Max-Panck-Institut fur Quantencptik (Masaki HORI (nbori@aucl phys 5w
0CID)
* Johames-Gutenberg- Universitat Mainz, Institat fur Physik (Stefan ULMER.
et cem ch)

ACE (AD4)
(Relative biciogical effecti veness and peripheral damage of antiproton annitilation
Stopped data taking in 2012, data analysis in progress. Maybe new proposal )

* Gemnan Cancer Research Center (DKFZ) (Niels Bassler
Qasler@ohv audk

* Max-Panck-Institut fur Kemphysik (MPY) (Michael Holzscheiter
(Qdictael Holzscheiter@cem ch))

Joharn-Waif gang-Goethe Universitat Frankfurt (Marek GAZDZICKI

Fachhochschule Frankfurt am Main Fackbereich 2 (Wolfgang RAUCH
(hlfsang Rawch @cem ch)

Karlsruber Institut fur Technclogie (KIT), Forschungszentrum Karlsruhe
GmbH (FZK) (Ralph ENGEL(Ealoh Engal@cem cb)

Nae2
{measurement of the rare decay K+ —m v-)
*  Johames-Gutenberg Universitset Mainz
NAGY
(studies of electrcmagnetic prooessesin srong crysaline fields Iteresting e to
understand positren peoducton in bend rystals, useful e g, for LC)
+ 1o panticipation from German institute

OPERA (CNGSD
(appearance expeniment to search for vy — vt osallations End of data akingin
2012, data analyssongoing)

*  Universitat Hamburg, Instinut fur Experimentalphysik (UHH)
* Westfalische Wilhelms-Universitat Munster

ICARUS (CNGS2)
(search programme of explicit v-cscillations, Endiof data taking in 2012, data amalysis
ongoing)

* 1o participation from German institute

CERN: NON-ACCELERATOR BASED EXPERIMENTS

CAST
(Sclar Axion Searches)

Tectaische Universitit Darmstadt, Institut fur Kemphysik
Johann- Wolf gang-Goethe Universitat Frankfurt
Max-Planck- nstitut fur Extraterrestrische Physik
Max-Planck- Institut fur Scanensystemforschung, Katienburg-Lindau
Max-Planck nshtut foer Physik (Werne: berg: Insttut

(butalso interest from the Umvemtyot Boan 1o test new gaseous micro-
pattern detectors INGRIDs)

=

QSOAR
(Optical search for QED vacuum magnetic birefringence, Axicas and photon
regeneration)

« noparticipation from German inditites

R&D PROJECTS AT CERN
RD&2
(Developmeat of diamond for tigh pe e
LHC)

* GSI- Hdmboltzzentrum fur Schwenionenforschung GmbH
* (Georg-August-Unsversitat Gottingen, Fakuktat fur Physik. I Physikalisches
Institut

RDS
‘(Development of radiation hard semiconductor devioes for very high luminosity
colliders)

Technische Universitaet Dortmund

Albert-Lodwigs-Universitat Freiburg.

Unsversitat Hambarg, Institut fur Experimentalphysik (UHH)

Karlruher [nstitut fur Technologie (KIT), Universitat Karlsrube, Insttut fur
Experimentelle Kemphysik

MaxPlanck-Insbtut fuer Physik (Wemer- Heisenberg- Insinuty

RDsL
(Development of micro-pattern gas detectors technologies)

Rbeinisch-Friedrich Wilhelms- Ugiversitat Boan, Physikalisches Institat
Physikalisch- Techni. Bundesanstalt
GS1- Helmholtzzentrum fur Sciwerionenforschung GmbH
Albert-Ludvags- Universitat Fresburg
Technische Universitat Munchen
Deutsches Elektronen-Synchrotron (DESY)

Planck: er Physk (Wemer-H

Rp2
{Dual- Readout Calorimetry for high-quality energy measurements)
« 80 participation from Geman ingitute

CRYSTAL (UASY
(easitality of crystal-assisted collimation in hadron calliders)
« o participation from German intitutes

CERN: RECOGNISED EXPERIMENTS

AMS (iska Magnet Specrete

AUGER PROJECT (The Prerre Auger Observatory Project)
EXPLORER (Graviational Wave Detecto

ANTARES (An Undersea Neutrino telescops)

FERMI

LISA

NESTOR (Neutrino Tetescope with O
Researct
ICECUEE Neutrino telescope at the Scuth Fole
RE! 1 (MICE) Muon lonizatica Cocling Experiment
REIZ (MEG) MEG: search for the mu e decay at PS]
3 (T2K) Neutno Oscillation Experiment at JH
Rl (KATRIN) Trtium bemnuym.me.xro«cven meamirement of
the electron neutrino mass
REIS (WARP) Search for oold dark matter using a cryogenic noble liquid
detector

RE!6 (HESS) High Energy Stereoscogic Sy:
REI7 ()(AGIC) MAGIC Mayor Atmosphenc - Imaging Cherenkov

Telesx
RE18 (ArDM)ArDM Search for Dark Matter in the Universe with Liquid
AT,

REI9 (CREAM) Cosmic Ray Energetics and Mass
RE20 (Belle D Belle Il

RE21 (CBM) Compressed Baryonic Matter

RE22 (PANDA) Proton ANtiproton DArmstadt
CTA PP Cherenkov Telexope Amay

gu.n (Caonmetic Blectron Teiescpe), e

o no pamapauon from Genm.n msnzuze
e arixhe Univesta Minchea
o Max-Planck: Institut fur Kemphysik
+ PAMELA (Seachfor Antmatr i Space), e¢
ol

o Piyaes E\-panm-u of Siegen niversity
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CERN: PROPOSAL, EXPRESSION OF INTEREST, ETC

Search for “anomalies” from neutrino and anti-neutrin cscillaticas at A2m=1eV2
vithmocn spectometrs a1 Large LAT-TFC imaging deectors,see

+  no participation from German institute
TDRO02 (BASE)
(drect g prcision mensurement of e magnetc momen, or g fackor, of asingle
antiproton, see hitp flods cerm chirecord/| 50351 471n
« Johamnes Gutenberg Uréversity, Mainz
« Max Planck Institute for Nuclear Physics, Heidelberg.
Socyicag el ookl S R
it Jiods cern chirecced?] 4575437
« 11l Phyakalisches Insttut, RWTH Adchen, Aachen

EQIOS (CHIC
(expenment to stady cham production With proton and heavy ica beams, see
ttp Jicd chirecord/] 48 )

* noparticipaticn from Genman institute

LOI240 AWAKE)
proton-driyen piasma wakefield acceleraticn (PDPWA), see
it I /1357313 )

DESY, Hamburg

Universitat Heidelberg, Heidelberg

Heinnch Heine Universty, Dussddorl

Karlsruber Institute of Technology KIT, Karlsruhe
Ludwng Maximilian University, Munich

Max Planck Insttute for Physics, Mursch

Max Planck Insttute for Plastua Physics, Greif swald

EXPERIMENTS AND R&D PROJECTS AT OTHER
LABORATORIES AND ACCELLERATORS

BELLEU
{flavor physics and CP violation measurements)

Bora (). Dingfelder, H. Knuger, N. Wermes)
DESY (C. Niebur)

Giessen (W, Kuehn, §. Lange)

Goattingen (A. Frey)

Heidelberg (P. Fischer, I Peric)

KIT Karlsrube (T. Mueller, Michael Feindt)
TU Muenchen 5. Pa)

LMU Muenchen (). Schieck)

MPI Muenchen (C. Riesling, H.G. Moser)

ALPSALPS Il approved:
{Search for very Weakly Interacting Sub-eV Particles (WISPS) s Axions,
Chameleons. .)

« DESY (Axél LINDNER)
+ Uni Hamburg (Dreter Homs)

more institutesiuniversities interested after approval of ALPS 1l

OLYMPUS
(Study of Nucleon lastic form factors: electnc G_E and magnetic G_M)
« DESY

* Universitaet Bonn.
+ Iniversitast Mainz

CALICE

(A high granularity caloimeter system optimised for the particle flow measurement
of multi-pet final states at the ILC running. with centre-of-mass energy between 90
GeV and ~1 TeV)

« DESY F Sefkow
+ CERN L Linssen

+ Uni Hamburg E Garutt

+ UniHadelberg  H-C Schullz-Coulon
+ Uni Mainz V. Buescher

+ MPI Munchen F Simca

« UniVAgperal  C.Zeimitz

Mule
(Search for the lepton flavour violating decay of the -~ ++ % assennst

* Universitaet Heidelberg (Andre Schoening)
Missing/in progress:

GS1 Expeniments (PANDA )

Compited by Christoph Rembser (chriscoh rembser@cern ch), last edited 23
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Neutrino Experiments, help from Caren Hagner
PS1 Experiments, help from Andre Schoering
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