ANKE

ANKE, a magneticspectrometeanddetectionsystemat an
internaltargetpositionof COSY, allows to separat@ndmo-
mentumanalyzeejctiles from the circulating COSY beam
with forward emissionanglesaroundQ°. Due to its large
solid angleand wide momentumacceptanc&NKE canbe
usedfor avariety of experimentalstudies Currently the ex-
perimentalprogramat ANKE focuseson:

1. K*- (and later K=-) mesonproductionin the nuclear
medium.

2. Investigationof thelight scalar resonances ap/ fo(980).
3. Study of the protoninduceddeuteron breakup at high
momentuntransfer

4. Measuremenof neutralmeson(r®, n, w, ...) production
in proton-neutron collisions.

The detectionsystemsof ANKE have beenextendedby a
negative particle detectorwhich is optimizedfor K~-meson
detection.Ilt hasbeenusedin a test beamtime in spring
2002 during which the productionof ¢-mesons has been
measuredin pp interactionsfor the first time at COSY
Furthertechnicaldevelopmentdor ANKE comprise:

a. An atomic beam source (ABS) which, togetherwith a
storagecell, can be usedas a polarizedinternal target for
doublepolarizationexperiments.

b. A frozen pellet target for investigationat highestlumi-
nosities,£ > 10%2cm—2s1,

c. Target-nearsolid state detectors which will be installed
insidethe vacuumpipe of COSY for spectator tagging.

d. An electromagnetic calorimeter which will allow to
measurg@hotondrom, e.g.,decayof neutralmesons.
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Fig. 1: Sketchof ANKE andthedetectionsystems.
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K*-meson production in the nuclear medium
Thedesignof ANKE andits detectiorsystemsave beenop-
timizedto measurehe productionof K*-mesonswith small
crosssectionsin a hugebackgroundof other particles.As
a first setof experimentsthe productionof K*-mesonsin
pA (A= C, Cu, Ag, Au) hasbeeninvestigateddy inclusive
measurementsf doubledifferentialk * spectran thebeam-
enegy rangeTp, = 1.0...2.3 GeV. The dataat the lowest
beamenegies,far below thefree nucleon-nucleothreshold
at1.58GeV, reveala high degreeof collectivity in thetarget
nucleus.Basedon simple kinematicalargumentsit canbe
shavn thattheintrinsic momentaof the nucleonsarticipat-
ing in the reactionmustbe large (up to ~ 550 MeV/c if the
kaonsare producedin a single collision betweenthe beam
proton and one nucleon).Alternatively, more than one nu-
cleonat restmusttake partin thereaction,i.e. the effective
target massmustbe up to 6my. For a detailedunderstand-

ing of the processeteadingto subthreshol ™ production
microscopianodelcalculationsareunderway.

Anothermajorresultfrom theinclusve measuremenis that
thedataoncrosssectionratiosfor K+ productionondifferent
targetnucleiallow to determinghe nuclearK ™ potential(or
the“in-mediummass”)atnormalnucleardensityp = po. As
anexample,Fig. 2 shavs the crosssectionratio Au/C mea-
suredwith ANKE in the momentunrangepk ~ 150...600
MeV/c. For all beamenepgiesbetweenl.5and2.3 GeV the
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Fig. 2: Crosssectionratio Au/C for proton-inducecroduc-
tion of Kt mesonsmeasuredat a beamenegy of
Tp = 2.3 GeV (greencircles).Theeffect of therepul-
sive Coulomband nuclearpotentialsis indicatedby
the lines which are the resultsof modelcalculations
with a CBUU transportcode(dashed no potentials,
darkblue- only Coulomb,red- nuclearpotentialfor
kaons nucleonsand/ hyperontakeninto account).

ratiosexibit similar shapestising with decreasindgkaonmo-
mentapassinga maximumandfalling down towardslower
momentaThis peculiarshapecould be explainedby a com-
bined effect of repulsive Coulomb and nuclear potentials
which the K* “see” in the nuclearervironment.This is il-
lustratedin Fig. 2 by the lines representinghe resultsof a
model calculation.Without any potentials(light blue line)
the amountof producedkaonswould steadilyrise towards
lower momenta— dueto strongerrescatteringprocesse
the heavy Au nucleuswhich tendto slow down the kaons
oncethey are produced When a nuclearkaon potential of
VQ = 20MeV is used(andtakinginto accountheabsorption
of theincidentprotonby includingabaryonpotentialinto the
calculations)a reasonablegreementvith the experimentis
achieved, with a maximumcloseto the experimentalvalue
of 245+ 5MeV/c (red line). More refined model calcula-
tionswill permitusto achieve animproveddescriptiorof the
shape®f the measuredpectraandto determinghe nuclear
K* potentialwith anaccuray of betterthan3 MeV. It should
be notedthat studiesof the nuclearpotentialscruicially de-
pendon the detectionof low momenturkaons,which cur-
rently is only possibleat ANKE.

Thesecondhaseof theexperimentaprogramonin-medium
K*-productionhasstartedin fall 2001 with a testmeasure-
menton (Kt p) and (K*d) coincidencesFor the first time,
thesedataallow to draw direct conclusionsaboutthe K+-
productionmechanismsAs an example, Fig. 3 shaws the
momentumspectraof deuteronsproducedin coincidence
with kaonsat a beamenenpy of 1.2 GeV. The upperspec-
trum, obtainedin the full angularmomentumacceptancef
ANKE, revealsa prominentpeakat py ~ 960 MeV/c. This
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Fig. 3: Momentumspectrumof deuterondrom the reaction
p(1.2 GeV)C — (dK™)X (greencircles). The up-
per spectrumis obtainedin the full ANKE angular
momentumacceptancewhereasthe lower for re-
stricteddeuteroranglesandkaonmomentaAccord-
ing to phase-spacgmulationsthesecutsshouldsup-
pressthe eventsfrom two-stepK* production.Two
peaksremainwhich arepossiblydueto productionof
kaonson (2N) clusters,p(2N) — (dK*)A.

agreeswith modelpredictionsfor deuterongproducedn the
particulartwo-stepmechanisnpN; — drt, TiN, — KTA. Our
datashaw thatthis processcontributesto about30% of the
total kaonyield at this beamenegy. A hint on more exotic
processesomesrom theobsenationthatthe deuterormpeak
hasa width of about350 MeV/c, thus significantly larger
thanthevalueof 200—250MeV/c expectedor the“normal”
two-stepprocesslt canbe presumedhatthis is dueto two
smallerpeaksat both sidesof the centralone,which canbe
attributedto the productionof K*-mesonsn a two-nucleon
clusteri.e. p(2N) — (dK™)A. A correspondindjt to thedata
with three Gaussianss shown in the upperpart of Fig. 3.
According to phase-spacsimulations,the K* (deuterons)
from the clustermechanismshouldhave smallermomenta
(emissionangles)thantwo-stepkaons.Thus, after applying
such conditionsto the dataone expectsa strongreduction
of the central (pN; — dm) peak,whereaseventsfrom the
cluster mechanismshould remain largely unafected. This
expectationis confirmedby the lower spectrumof Fig. 3
for restrictedkaon momentaand deuteronangles.Thusthe
two peaksmight be attributed to kaon productionon (2N)
clusterwith forward andbackward emission(in cms)of the
deuteronFurthercorrelationmeasurementaimingat a bet-
ter understandingf the differentmechanism&ave beenap-
proved by the COSY-PAC and are scheduledfor summer
2003.

A proposalto studyK*K~-productionin pA collisionsis in
preparationThesemeasurementwill make useof the new
detectionsystenmfor negatively chagedejectiles(seebelow)

which hasbeencommissionedn 2002.Goal of this proposal
is notonly to studymediumeffectsonthe K~ -mesorbut also
to measurdhe target-massiependencef ¢-mesonproduc-
tion. Several theoreticalpublicationpredicta significantin-

creasef the@-decaywidth in nucleamatter dueto astrong
actractve K~ potentialin nuclei (i.e. a significantlysmaller
“in-mediummass”).

Study of light scalar resonancesat ANKE

The lightestscalarresonancesy(980) and fp(980) aretwo

well establishedtatedn the excited mesonspectrumHow-

ever, their interpretationas corventionalqq statesis by no
meanaundisputedin spiteof avarietyof dataonthe produc-
tion of theag/ fo with electromagnetiandhadronicprobes,
their natureis still in doubtandthe variousscenariosabout
their structureallow to describethe dataequallywell. Thus,
anexperimentalprogramusingthe ANKE spectrometehas
beenstartedaiming at complementarylatafrom pp, pn, pd

anddd interactionscloseto the KK threshold.

The ag hasisospin 1 and three chage states—1, 0, +1,

whereasthe fy hasisospin and chage 0. From a test of

isospinrelationsin hadronicreactions.e.g. pp — dag vs.

pn — da or pd — 3Haf vs. pd — 3Heal, valuablein-

formationaboutthe structureof the ag and fo andpossibly
aboutag- fp mixing canbe expected.This isospinviolating

mixing may be significantly larger than in the caseof T

andn mesonsin this context the reactionsdd — *Head/ fo

are of specialrelevance,sinceonly the isospin0 state(fp)

canbe produceddirectly dueto isospinconseration. Thus
the obsenation of the reactiondd(— *He fo — *He a3) —

“He 1°n maybeadirectindicationof ag- fo mixing.

First measurementsf a3 resonanceroductionin thereac-
tion pp — daj have beenperformedin 2001 at Tp = 2.65
GeV (Q = 46 MeV excessenegy above the KK threshold)
and2002at T, = 2.83 GeV (Q = 103 MeV). Both experi-
mentsaim at the simultaneousneasuremerdf thetwo main
decaychannels} — K+K° andrmtn. Theanalysisof there-

actionp(2.65GeV)p — dk*K® hasbeenfinalized;the total
crossseectionfor this reaction(seeupperpartof Fig. 4) as
well asmassandangulardistributionshave beenobtained.
It is a priori not clearwhich fraction of the obsered pp —
dk+K° eventscan be ascribedto resonantK K-production
viathea]. Thelinesin theupperpartof Fig. 4 correspondo
amodelpredictionfor resonan{redsolid) andnon-resonant
(blue dashedKK-production.Accordingto this model,res-
onantproductionis dominanthowever, theKd final-statein-
teractionis not yet taken into accountin this approachThe
modelalsopredictsthatthe non-resonankKK-pairsaredom-
inantly in a relatve P-wave whereaskaonsfrom af-decay
mustbein anSwave.

The possible different angularmomentum configurations
shouldbe reflectedin the shapeof the invariant massdis-
tribution of the KK-pairswhich is showvn by thelinesin the
lower part of Fig. 4. Our dataclearly favor dominanceof
Swave KK-production.Ontheotherhandthemeasure@n-
gular distributions (not shawvn here)cannotbe explainedby
pureay -resonanc@roduction This indicatesthatfor acom-
pletedescriptiorof thedataalsotheKd final-stateénteraction
(mediatede.qg.,by the/A(1405))hasto betakeninto account.

Observation of K~- and ¢-mesons
The ANKE spectrometedipole D2 leavesroom for thein-
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Fig. 4: Upper Total cross sectionfor the reaction pp —
dK*K® from ANKE and model predictionsfor the
resonant(i.e. via the chain pp — daf — dK*KO,
red line) and non-resonantontribtutions (blue). For
comparisorthe crosssectiondor thereactionspp —
ppKTK~ from COSY-11andDISTO arealsoshavn.
Lower: InvariantK tK® massdistribution. The lines
shav phase-spacbeehaior for a relative S/P-wave
of theK*+K?O pair (red/blue).

stallationof a detetectiorsystenfor negatively chagedejec-
tiles. Thefinal setupof the detectorelements— partially in-

sidethereturnyoke of D2 (Fig. 1) — andthe readoutelec-
tronicshasbeenfinalizedin summer2002. The systemcan
detectnegatively chaged pions and kaons.In combination
with the positive detectionsystem,reactionslike ¢-meson
andK*K~-pair productionon elementaryaswell ason nu-
cleartargetscanbeinvestigated.

The first experimentusingthesedetectordoreseeso mea-
surethe nearthresholdg-productioncrosssectionin pp col-

lisions by detectinghe KK~ decaymode.In spring2002a
first weekof beamtime at an excesseneryof Q = 35 MeV

wastaken. Thedataanalysisstill is in progressasafirst re-

markableresultwe shaw in Fig. 5 theinvariantK tK~-mass
spectrumwith aclearpeakaroundthe g massThisis thefirst

obsenationof @-mesonproductionin pp collisionat COSY.

The measurementwill be continuedin 2003 at differentQ

values.

The pp — ppe datafrom ANKE may leadto a betterun-

derstandingf this reactionnearthreshold.In addition,they

will provide — togetherwith existing datafor the reaction
pp — ppw from SPES-IIland TOF — the cross-sectioma-
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Fig. 5: InvariantK K~ masdistribution measuredit ANKE
for the reactionp(2.7GeV)p — pp@. The enhance-
mentat lower massess due to misidentifiedK -
events.

tio Ry, = 0¢/0y. Under the assumptiorthat the Okubo-
Zweig-lizuka (OZI) rule is fulfiled andusinga, = 3.7° as
the deviation from the ideal SU(3) w-¢ mixing angle,one
expectsRoz = tarfay = 4.2x1073. A deviation from this
value might be a hint on intrinsic strangeness the proton
or on the importanceof higherorderrescatteringprocesses
leadingto @ production.

The eventsshownn in Fig. 5 wereobtainedby detectingonly
two coincidentparticles,i.e. the K+K~-pair. This demon-
strateghefeasibility to measureat ANKE ¢@-mesonproduc-
tion alsoin proton-nucleuseactions,without detectionof
a third coincidentparticle. A correspondingproposalis in
preparationAnotheralreadyapprored proposalaimsat the
investigationof the neutralscalarresonanceag and fo(980)
in pn— dK*K~ reactions Thesedatawill alsobe usedto
study @-mesonproductionon the neutron,i.e. the reaction
pn— do.

w-meson production on the neutron and spectator coun-
ters
R.Sdleichert,1/2 page

Deuteron breakup
F. Rathmann] page

The Polarized Internal Target (PIT)

Many few-nucleoninteraction studiesbenefit significantly
from experimentsnvolving spin-dgyreesof freedom.While
in astandarccross-sectiomxperiment,only a singleobserv-
able is probed,additional obsenablesbecomeaccessible,
when either beamor target, or wherever possible,both are
polarized.It shouldbe emphasizedhat after closing of the
Cooleroperationat IUCF in 2002,COSY remainsthe only
ring capableof storing polarizedprotonsand deuteronson
a worldwide scale.For state-of-the-arspin-physicsexperi-
mentsin the hadronicsectorwith polarizedbeamsat COSY,
apolarizedinternaltarget(PIT) is presentlybeingdeveloped
for ANKE. Besidesour development,only oneotherPIT is
preparedn the electromagnetisectorfor the physicspro-
grammeof the BLAST facility at MIT-Bates.Thesetwo tar
getswill allow for complementangstudiesusingboth polar
izedelectromagnetiandhadronicprobesn thefuture.



The polarizedatomicbeamsourcewhich will feedthe PIT,

is depictedin Fig. 6. The sourceprovides a beamintensi-
tiesof 7.4- 10 atoms/sn two hyperfinestatesof hydrogen,
which constitutesa world recordfor this type of PIT. This
successs largely basedon the high performanceof a new

systemof high-field permanentmagnetsdevelopedby us.

S

Fig. 6: Theatomicheamsourcefor the polarizedinternaltar
getof ANKE (laboratoryset-up).Thepolarizedatoms
areinjectedinto anionizer and electrostaticallyde-
flected onto the horizontal axis. The nuclearpolar
ization of the atomsis subsequenthanalyzedby the
Lamb-shiftpolarimeter

The nuclearpolarizationof the PIT will be determinedrom

a measurementf the polarizationof atomsextractedfrom

the storagecell, ionizedandtheninjectedinto a Lamb-shift
polarimeterThis polarimeteydevelopedat the University of

Cologne,is alsoshavn in Fig. 6. The measurecopulation
of magneticsubstategm = +1/2) of an atomichydrogen
beamis shavn in Fig. 7.

The detectedasymmetryof the Lyman< light after all cor-

rectionyields a nuclearpolarizationof P = 0.89. Testswith

prototypestoragecells, aiming at the identification of cell

dimensionssuitable for the ANKE target, are undervay.

The implementationof the target at the internal spectrom-
eterANKE constitutesa majortechnologicakenterpriseRe-
cently a new large targetchambetasbeenimplementecht

ANKE to accommodatestoragecells in the future, a new

setof small-aperturenorizontaland vertical beamposition
monitors,anda systemof target-neardetectorsAmong the
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beamandtheresultingpolarizationvaluesdetermined
with the Lamb-shiftpolarimeter

first experimentgo becarriedoutwith thenew PIT at COSY
is the measurementf the proton-inducedleuterorbreakup,
which as a first stepin the sequenceof investigationshas
beenstudiedin anunpolarizedexperiment.

But theneedto provide higherluminosityfor COSY prevails
in particularfor experimentsnvolving polarizedbeamsDue
to thelimited targetdensityavailablefrome.g.aPIT, in order
to reachluminositiesbeyond 10°° cm=2s~1 requiresto pro-
vide similar numberdor polarizedparticlesstoredin COSY
thancurrentlyavailableunpolarized.

Frozen pellet target

The ANKE frozenpellettarget, seeFig. 8, will allow mea-
surementat highestluminositieswhile the interactionzone
is almostpoint like andthe gasload on the ring vacuumis
very small. Accordingto the experiencewith a similartarget
at CELSIUS luminositiesof £ > 10°2cm~2s~%, e.g.compa-
rableto solid-statestrip targets,areexpected.

In the ANKE targetdropletsof liquid hydrogen— andlater
alsofrom otherliquefiablegases— areproducedrom acon-
tinuousflux of liquid hydrogenwhich entersa triple-point
chambel(TPC, containinghydrogengascloseto triple-point
conditions)throughavibratingnozzlewith adiameternof cur-
rently 40 um. Thesedropletswill freezedueto evaporation
cooling whenthey leave the TPC into the acceleratovac-
uum througha thin tube of ~ 0.5mm diameterand a few
cm length.In contrastto the CELSIUStargetthe cryostatis
cooledwith liquid nitrogenandhelium which shouldmini-
mizedistortionsinduced,e.qg.,by vibratingcold heads.
Thetargetis currentlybeingpreparedn ateststandlocated
in theCOSYacceleratohall (Fig. 8). In 2002thetargetcryo-
statandthe hydrogensupplysystemhave largely beenmod-
ified, anda new TPC, offering larger obsenation windows
for an optical diagnosticsystemhasbeeninstalled.During
severaltestrunsstablefluxesof hydrogerdropletshave been
obtainedin the TPC, seeFig. 9. The productionof frozen
pelletshasnotbeenobsenedyet sincethe correspondingli-
agnostictools — basedon two video camerasand a laser
system— still arein preparationThey will be availablein
spring 2003 when ffirst testruns with pellet productionare
scheduledDuring thesetestsnozzleswith diametersdown
to 20 pm will beused.



Fig. 8: Testset-upof the ANKE pellettargetin the COSY
hall.

Sincethe proposedexperimentswith the pellet target (e.g.
investigationof neutralscalarmesons)also require neutral
particledetectionjt is plannedto install the targetat ANKE

togethemith the photondetector

Photon detector

The compact,large-acceptancelectromagneticalorimeter
with adiameteiof lessthan80 cmhasreachedts final design
phaselt will coverpolaranglesbetweer?5®> and165° with
full azimuthalacceptancandwill be usedto detectmulti-
photonfinal states(e.g.decayof neutralmesons)n coinci-
dencewith chaigedejectilesin forwarddirection.

In the beginning of 2002 modulescombiningleadtungstate
(PbWO,) crystalsandshieldedHamamatsir5505fine-mesh
photomultipliersveresuccessfullyestedatthe photonbeam
line of MAMI (Universityof Mainz). Linearity, time anden-
ergy resolution,gain andcount-ratestability of this specific
combinationwverefoundto bewell suitedfor thisapplication.
Moreover, on-goingcrystaltestsshav thatrecentsampleof
PbWO, have anincreasedight outputand,thus,anevenbet-
ter performanceWhile theseinvestigationshave beendone
usingstandardigh-woltagedividers, the final moduleswill
useactive Cockroft-Walton basesA setof thesebaseshas
beenorderedfrom HVSys in Dubna, Russia,and will be
testedfinally beginningof 2003.

About 900 of thesesingle moduleshave to be mountedin a
spherearoundthe target point. In orderto keepthe flexibil-
ity to have differentneartargetinstallations(or to combine
them)it is a strongrequirementhatall of themcanbe ex-
changedwithin one maintenanceveek of COSY. This can
be achieved only with a modulardesignof the full setup.
Therefore,it is plannedto usequarteror half spheresnade
of carbonfibre ascontainergo allow a convenientandfast
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Fig. 9: Stableflux of liquid hydrogendropletsin the TPC.

The nozzlediameterand frequeny were 40 pm and
6 kHz, resultingin adropletdiameterof ~ 80 um.

assemblin@nddisassemblingf thewhole detectorFor this
purposediscussionshave startedwith the Zentralabteilung
fUr Technologig(ZAT) of the FZJandthe Institut fur Kunst-
stoffverarbeitungIKV), RWTH Aachenlt is intendedo fix
thefinal geometrywithin the seconchalf of 2003.

In parallel,the newly developedread-outelectronicsfor the
TAPS spectrometewill be modifiedandadoptedo the pho-
tondetectorFurthermorethedevelopmenof avetodetector
(to beplacedinsidethecrystalshell)will startatthelnstitute
of Physicsof the JagiellonianUniversityin Cracav. Within
the currenttime schedulet is foreseerno have thefull setup
readyfor installationat ANKE in thefirst half of 2006.

External activities: Measurementsat PSI
Measurementof the hadronic ground-stateshift €15 and
broadeningl 15 in pionic hydrogengives accessto funda-
mental parameterf the pion-nucleoninteractionlike the
isoscalarand isovector s-wave scatteringlengths and the
pion-nucleoncoupling constant.Ongoing improvementin
Chiral PerturbationTheory — the low-enegy approachof
QCD — will allow calculationsat the per centlevel, which
shouldbe experimentallytestedwith comparableaccurag.
The isovector scatteringlength is directly relatedto the
hadronicbroadeningand constitutesone key point for the
comparisorof theoryandexperiment.

Hence,the main goal of the new pionic hydrogenexperi-
mentat the Paul-Scherretnstitut (PSl) is to achieve finally
anaccuray for I' 15 of aboutl%, whichis animprovemenif
sevenascomparedo previousexperimentsThetechniques
basedon the cyclotrontrapto producea bright X-ray source



for afocusingreflection-typecrystalspectrometeBraggre-
flectedX-raysaremeasuredby alarge-areawo-dimensional
position-sensitie detectorsetup with Chage-Coupledde-
vices.

The essentialpart of the experimentalprogramis to study
theinfluenceof non-radiatve de-ecitationprocesseduring
theatomiccascadewhich competewith X-ray emissiorand
occurin collisionswith targetmoleculesAt first, formation
of molecularstructuredike [(Tpp)p]eecould causean en-
ergy shift of the X-ray lines,whichfalsifiestheresultfor €;s.
Secondlywhende-eccitationenegy is sharedaskinetic en-
ergy betweerthecollision partnerdCoulombde-ecitation),
aDopplerbroadeningf theX-ray linesoccur Consequently
the strateyy of theexperimentis to measuretvariousdensi-
ties.

A first seriesof measurementsasbeencompletedn 2002,
coveringthepressureangefrom 3.5barto liquid. No density
effect for €15 could be establishedTo studythe line broad-
eningdueto Coulombde-ecitation, the threeriH (2p — 1s)
(2.4keV), H (3p—1s) (2.9keV) andrH (4p— 1s) (3.0keV)
transitionswere studied at a target density equivalent to
10bar(Fig. 10). An increaseof the line width wasfoundfor
the2p — 1sline comparedo the 3p — 1stransition,whichis
attributed to the higher enepgy releaseavailable for the ac-
celerationof the pionic-hydrogersystem.This resultis cor-
roboratedby a reducedline width of the 4p — 1s transition
(seethisreport).At presentthe dataarebeinganalysedAn
improvementof both g1 andl 15 is expectedby a factor of
about2.
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Fig. 10: TH4p-1s transitionmeasuredn 2002. 5400 events
weretaken over 2 weeksof beamtimewith a peak-
to-backgroundatio of 35to 1.

A further improvement for 15 requires a more pre-
cisely known correctionfor the Doppler broadening.This
will be achieved by future studiesof muonic hydrogen,
where hadronic broadeningcannot contribute to the line
width. In preparationan electron-gclotron-resonace{on-
trap (ECRIT) hasbeensetup at PSI to measurethe crys-
tal responseavith narrov X-ray linesemittedfrom electronic
hydrogen-and helium-like light ions. A successfulcom-
missioningin 2002 resultedin a high rate for X-rays from

helium-like Ar (seethis report). Suchhigh-statisticsstudies
will replacethe measuremeruf the crystalspectrometere-
sponsavith theT*2C(5g — 4f) line usedupto now, for which
thestatistics— andcorrespondinglyheaccuray — arelim-

ited dueto beamtime considerations.

For the measurementf X-rays from light and mediumZ

exotic atoms,a high-ratecapabledetectorsystembasedon

fully depletedCCDsasusedin X-ray astronomysatellites
hasbeenbuild up. It hasbeentestedsuccessfullyn 2002(see
thisreport).Becausehe measurablenegy rangeextendsto

belov 2 keV, it will bethe ideal diagnosistool for optimis-
ing beam-injectiorfor the next stepof the pionic hydrogen
experiment.
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