.
-

Developments on a Pellet Target
or
"What I've been doing in Uppsala™

Inti Lehmann

Uppsala University

Uppsala, Feb. 10th, 2006






What I’ve been
doing in Uppsala




Why a Pellet Target?

e complicated system e o

e operation is time consuming

Essential for internal experiments with
4r acceptance, and high luminosities

» densities of several 10'° protons/cm? _
e small interaction area (few mm) o
e no space consumption at the interaction point

e relatively low out-gassing ® ©
e defined interaction vertex (30um)



The PANDA Experiment

charmonium spectroscopy — d
gluonic excitations (hybrids, glueballs) C F_ﬂ @

open and hidden charm in nuclei
y-ray spectroscopy of hypernclei

Jhp-N scattering
inverted DVCS




What is Experimentally Needed?

e gluon-rich environment
=> proton-antiproton anihilations
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What is Experimentally Needed’?

e gluon-rich environment
= proton-antiproton anihilations

e all gquantum numbers
= formation exp. i.e. large acc. detector, flxed target
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=> high precision hadron beam (cooled) { ‘i % :

° ° . g % $ % §
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What is Experimentally Needed’?

gluon-rich environment
= proton-antiproton anihilations

all qguantum numbers
= formation exp. i.e. large acc. detector, flxed target

precuse resonance scan +++++++ e
=> high precision hadron beam (cooled) | ': % :
o o o é “ oM %? Crystal Barre|
high statistics samples LI e

= high luminosity and prod. cross section
physics topics

= energy range p;=1.5-15 GeV/c>
-—

s-hyperon, c-meson, c-hyperon pairs
hybrids c-hybrids
glueballs

charmonium

| | | | | |
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Existing GSI

SIS 100/300

Future Project FAIR

HESR

PAX

FLAR
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» design luminosity: 2x1032 /cm?s
- average density: 3.8x101%° atoms/cm?
e currently: 1.7x101° atoms/cm?
e reconstruction of short lived reaction products
- define primary vertex
* tracking of 25um pellets under investigation !

* leave space for detectors
- few mm pipe for 3.7 m length
ecurrently:3.2m V
e good vacuum in the ring
- low out-gassing (pumping is restricted)
e currently under study at Uppsala !
 small beam size (few mm)
- special requirements on inhomogeneous targets
e currently: o,xo,=1x3 mm? !



Pellet Generation Principle
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Critical Points
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* smallest irregularities or

particles cause erratic
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capillary

e shape determines
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WASA Pellet Target

pellet
beam tube pellet generator
CELSIUS differential pumping
beam tube

scattering chamber
pump - beryllium tube
station - forward window
cryogenic pump station
beam dump

e access and availability restricted

e development of the PTS !



Pellet Heating at WASA
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The Pellet Test Station (PTS)
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Improved Cold-Head

* lower vibrations

e faster pumping

e vacuum monitoring in
all stages
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* nozzle + capillary
interchangeable
with WASA

e good access for mounting

e fast exchange of parts



n  Skimmer

=~ Lower Vacuum System

e simulating PANDA
vacuum-wise

e vacuum monitoring
at five points

e observation of the pellets
CCD and line-scan cameras

 pellet counter

* flexible design
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First Results on the Vacuum
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e agreement of experiment and calculations



““Vacuum at PANDA
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Individual Pellet Tracking
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Pellet Train at the Interaction Point

| pellet
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Pellet Train at the Interaction Point
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What is the efficiency?



Conclusions

* pellet targets - solution for internal targets with
e space for detectors around the interaction point

* low out-gassing

* high luminosities

 vertex definition

* but: beam size has to be matched (or larger)

" achievements at Uppsala:

» dedicated test stand

 R&D on all components started

e vacuum compatibility studies for PANDA
e first pellets tracked with a CCD camera

+ use at COSY,CSR,and~ ( pamd





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


