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Effective point of measurement for parallel 
plate chambers using PTW TRUFIX® 

Introduction 
The German standard DIN 6800-2 defines specifications for the determination of absorbed dose to water 
with air-filled ionization chambers in radiation therapy. In the current version (DIN 6800-2:2020 [1]) the 
positioning of ionization chambers in reference conditions has been updated. Changes concerning the 
positioning of plane parallel chambers will be explained in this technical note. 

Positioning of plane parallel chambers according to 
DIN 6800-2 [1] 
The position of an ionization chambers in space is described by the location of the reference point. In 
addition, the orientation of the ionization chamber with respect to the direction of the central beam 
(e.g. radial or axial) must be specified.  

For plane parallel chambers the preferred orientation is axial to the central beam, this means that the 
central beam is perpendicular to the surface of the entrance window. The reference point is located on 
the inner surface of the entrance widow, at the centre of the window, see Figure 1. 

Figure 1: Reference point of a plane parallel chamber (sectional view) 

To measure the absorbed dose to water in a water phantom, the effective point of measurement (EPOM) 
of the ionization chamber needs to be positioned in the measurement depth 𝑧ெ, rather than the reference 
point. This is achieved by moving the reference point of the chamber to the depth  

𝑧஻ ൌ 𝑧ெ ൅ ∆𝑧, see Figure 2. 

Values for the reference point shift ∆𝑧 are given in Table 1. These values apply to all radiation qualities 
discussed in the standard DIN 6800-2:2020 including Co-60 gamma radiation. For plane parallel 
chambers the reference point is at a shallower depth than the effective point of measurement, this means 
that the chamber is shifted towards the focus. 
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a According to manufacturer 

 
 
The correction factor kr considers the different positioning of ionization chambers during calibration and 
measurement. During calibration in Co-60, the ionization chamber is positioned at the measurement 
depth in the reference point. In the measurement situation at the clinic, the chamber position is shifted 
by ∆𝑧. The product of the calibration factor and kr corresponds to the calibration factor that would have 

been obtained in Co-60 if the chamber had been positioned at the calibration depth + ∆𝑧. Hence, in all 
cases where the depth-positioning at calibration and at measurement is different, the correction factor kr 
has to be applied to the measured reading when following the regulations of DIN 6800-2:2020. 
 
 

 
 
Figure 2: Positioning of a plane parallel chamber in a water phantom (sectional view). The focus is 
located above the water phantom. 
 

  

Ionization chamber  Reference point  Reference point shift Δz  Correction factor kr 

T23343 Markus chamber 
0.055 cm³ 

1.3 mm below surface of 
protection cap 

‐0.3 mm  0.9982 

PTW 34001 Roos chamber 
0.35 cm³ 

1.13 mm below surface a  ‐0.4 mm  0.9976 

PTW 34045 Advanced 
Markus chamber 0.02 cm³ 

1.3 mm below surface of 
protection cap 

0.0 mm  1 

Table 1: Shift between EPOM and reference point of PTW plane parallel chambers [1] 
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Positioning of plane parallel chambers with TRUFIX 
PTW developed the TRUFIX mounting system for easy installation and positioning of various ionization 
chambers and detectors in the BEAMSCAN and MPx – systems. It accurately positions the different 
detectors in the effective point of measurement at the water surface in these water phantoms. 
 
With the update of the DIN 6800-2:2020, there will be new holders for the plane parallel chambers 
T34001 Roos and T34045 Advanced Markus. In Table 2 it is described which holder is used for 
measurements according to which standard, the green marked entries are the new holder types. 
 
For the T23343 Markus chamber there will be no new TRUFIX holder. If you want to position the T23343 
according to DIN 6800-2:2020, you have to shift the chamber manually. 
 
 

Water 
Phantom 

Chamber  TRUFIX Holder  Standard 

Type number  Type Number  Name 

DIN 
6800‐
2:2008‐

03 

DIN 
6800‐
2:2020‐

08 

TRS 
398 

(2006) 
/ TG 51 
(2014) 

BEAMSCAN 
& 

BEAMSCAN 
MR 

T23343 Markus 
chamber 0.055 cm³b  T21008.1.310b 

TRUFIX BS holder for 
Markus chamber 

X       

T34045 Advanced 
Markus chamber 
0.02 cm³  T21008.1.340 

TRUFIX BS holder Adv. 
Markus cha. DIN/TRS 

   X  X 

T34001 Roos 
chamber 0.35 cm³ 

T21008.1.320b 
TRUFIX BS Halter für 
Roos‐Kammer 

X       

T21008.1.350 
TRUFIX BS holder Roos 
chamb. TRS398/TG51 

      X 

T21008.1.360 
TRUFIX BS holder Roos 
chamber DIN 6800‐2 

   X    

  

MPx 

T23343 Markus 
chamber 0.055 cm³b 

T4316/U451b 
TRUFIX holder for type 
23343 and 34045 

X       

 

T34045 Advanced 
Markus chamber 
0.02 cm³ 

T4316/U461b  X       
 

 

T4316/U621 
TRUFIX holder Adv. 
Markus cha. DIN/TRS 

   X  X   

T34001 Roos 
chamber 0.35 cm³ 

T4316/U471b 
TRUFIX holder for Roos 
chamber 

X         

T4316/U631 
TRUFIX holder Roos 
chamber DIN 6800‐2 

   X      

T4316/U641 
TRUFIX holder Roos 
chamb. TRS398/TG51 

      X   

b Discontinued 
 
Table 2:TRUFIX holder for BEAMSCAN, BEAMSCAN MR and MPx-system 
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Difference of positioning between DIN 6800-2:2020 
and TRS 398/TG 51 
The definition of the EPOM depends on the dosimetry standard which is employed. In comparison, the 
differences between these standards are rather small. For the sake of consistency, this is nevertheless 
briefly described here: The main differences between the positioning regulation of DIN 6800-2:2008, DIN 
6800-2:2020 and TRS 398/TG 51 is that the TRS 398/TG 51 uses the geometrical thickness of the 
entrance window to position plane-parallel chambers in the EPOM, which coincides with the reference 
point, while the outdated DIN 6800-2:2008 regulation used the water equivalent thickness of the entrance 
window to position the chamber. The current version of the DIN 6800-2:2020 uses a Monte Carlo 
deduced shift, where the advantage is that the full product of all correction factors is – in good 
approximation – not depth dependent anymore. 
  
For the Advanced Markus chamber there will be only one new TRUFIX holder, as the MC deduced shift is 
0 mm (cf.Table 1). This means that the EPOM of the Advanced Markus chamber coincides with the 
reference point. 
 
For the Roos chamber the TRS 398/TG 51 holder positions the chamber in the reference point, while the 
holder T21008.1.360 or T4316/U641 positions the chambers EPOM according to DIN 6800-2:2020. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] DIN, „DIN 6800‐2:2020‐08 Procedures of dosimetry with probe‐type detectors for photon and 

electron radiation – Part 2: Ionization chamber dosimetry of high energy photon and electron 

radiation,“ 2020‐08. 
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info@ptwdosimetry.com    ptwdosimetry.com 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2021-05-07T14:41:58+0200
	Kaufhold, Alexander




