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I detail the changes made to TPC geometry. The ROOT program has been of great help in permitting a 3D rendition of the geometry that enables one to detect bugs easily.

Notation:- 

HTPC—TPC overall mother volume- This is a virtual volume that permits all its          daughters to be translated and rotated.

GCVM- Gas containment volume –hangs off HTPC. This volume is offset by 7.332cm vertically wrt to center of HTPC. This is due to the cards that hang off under GCVM

TPCG- This is the gas volume that digitization takes place. Hangs off  GCVM

PPLN-This is the pad plane that digitizes. We will attempt to place the TPC so that the pad plane is where it is surveyed to. In the MC, PPLN is 34.6cm below center of HTPC.
ORFL- This is the re-entrant flange at the upstream end of the TPC. Bocean uses a line going through the center of the ORFL along the z axis and intersects it with a vertical plane along the x axis that passes through the median of the pad planes (Middle rib) to define the center point of the TPC. In the MC ORFL center is 8.882cm below center of GCVM. This makes it 1.550 cm below the center of HTPC.
According to the design drawings, PPLN is 13” below the ORFL center line. Bocean measures this distance to be 12.982”. In the MC  this number is 33.050cm=(34.6-1.55) below the HTPC center. This works out to be 13.0118”.
1)We have gone back to the original E910 geometry that had the correct dimensions for HTPC, GCVM etc. In the process we deduced that GCVM jutted above HTPC by 0.4 cm in the +y plane. Also, the card volumes jutted on both +/-x planes of the HTPC by significant amount. We thus widened the HTPC in x and y to accommodate this. Since HTPC is a dummy volume (it has been declared “MANY” in Geant to permit other volumes such as the TRGT to jut into this), no harm is done. 
The Volumes GCVM and others have also been changed and reverted to the original E910 numbers. GCVM is bigger. The differences between the present geometry and previous geometry are detailed in the appendix DIFF file.

2)Bocean measures the beam position to be 1.164” above the center line of the TPC. This implies that the pad-plane is 14.146” below the beam by survey. This translates to 35.931cm. This in turn implies that the center of HTPC -1.331cm wrt to the beam center. The beam center line is the z axis of MIPP. This results in a shift of 1.628cm in the y direction.
The limits of the TPCG volume in y with this alignment are -29.223cm to +45.737cm. It looks as though ORFL is not really placed at the center of the TPC volume vertically!

If we include the pad plane as the lower limit of digitization, the active volume is from    (-35.938cm to 45.737cm).

It is necessary to re-work the drift velocity and trigger offset times etc with this geometry.

I enclose the spreadsheet used to work out these numbers.


[image: image1.emf]Bocean Survey 2005

Center of TPC is defined as the intersection of a horizontal line passing through the center of the beam cylindrical hole

and the vertcial plane bisecing the pad plane. The Geant volumes HTPC, GCVM and TPCG are all centered wrt to each other. 

The center of the GEANT pad plane is also in this plane.

BOCEAN numbers


Appendix A.

Diff file between Present geometry and previous geometry.
< signifies tpc.rcp r1.12 --i.e. latest geometry that reverts back to E910

> signifies tpc.rcp r1.9  --i.e. DJL changes shorter TPC introduced in  r1.3

!
It is composed of the following:

!

!
HTPC
the EOS TPC mother volume

!
TOPT
the rectangular optics bench

!
TOPH
the circular hole in the optics bench

!
TPTX
a patch volume for the lower optics bench

!
PPLN
the TPC pad plane active area

!
PPSS    the TPC pad plane support mother

!
PPCL    the pad plane copper layer

!
PPGL    the pad plane G10 backing layer

!
PPST    the pad plane aluminum support top

!
PPSB    the pad plane aluminum support bottom

!
PPTR    the pad plane thin aluminum ribs

!
PPFR    the pad plane thick aluminum ribs

!
ZPAD    the padrow divisions on the pad plane active area

!
PADS    the pad column divisions on pad plane active area

!
GCVM
an outer gas containment vessel mother

!
GCFT
the gas containment vessel optics plate top bar

!
GCFB
the gas containment vessel optics plate bottom bar

!
GFBX
a patch volume for the optics plate bottom bar

!
GCFS
the gas containment vessel optics plate side bar

!
GFSX
a patch volume for the optics plate side bar

!
GCBF
the gas containment vessel bottom plate front bar

!
GCBR
the gas containment vessel bottom plate rear bar

!
GCBS
the gas containment vessel bottom plate side bar

!
GCBE
the gas containment vessel bottom plate extension

!
GCPT
the gas containment vessel partition plate top bar

!
GCPB
the gas containment vessel partition plate bottom bar

!
GCPS
the gas containment vessel partition plate side bar

!
GCPE
the gas containment vessel partition plate extension

!
GPWT
the gas containment vessel partition window top

!
GPWB
the gas containment vessel partition window bottom

!
GPWS
the gas containment vessel partition window side

!
GCTF    the gas containment vessel top plate front bar

!
GCTR    the gas containment vessel top plate rear bar

!
GCTS    the gas containment vessel top plate side bar

!
GCTC    the gas containment vessel top plate cover

!
GSF1    the gas containment side plate upstream front bar

!
GSR1    the gas containment side plate upstream rear bar

!
GST1    the gas containment side plate upstream top bar

!
GSB1    the gas containment side plate upstream bottom bar

!
GSF2    the gas containment side plate downstream front bar

!
GSR2    the gas containment side plate downstream rear bar

!
GST2    the gas containment side plate downstream top bar

!
GSB2    the gas containment side plate downstream bottom bar

!
GSW1    the gas containment side plate front window

!
GSW2    the gas containment side plate rear window

!
GCRT    the gas containment end plate top bar

!
GCRB    the gas containment end plate bottom bar

!
GCRS    the gas containment end plate side bar

!
GCRE    the gas containment end plate extension

!
GCRW    the gas containment end plate window

!
TCTH    the aluminum cathode plane

!
TFCF    the upstream/downstream field cage wall

!
TFCS    the east/west field cage walls

!
COPF    the up/downstream field cage foil front copper layer

!
COPB    the up/downstream field cage foil back copper layer

!
KAPF    the upstream/downstream field cage foil kapton layer

!
COPS    the east/west field cage foil copper layer

!
KAPS    the east/west field cage foil kapton layer

!
TFCH    the upstream/downstream hole in the field cage

!
FCWM    the upstream/downstream field cage window mother

!
FCAW    the upstream/downstream field cage Al window

!
ALBF    the upstream/downstream field cage support bars

!
ALBS    the east/west field cage support bars

!
TPCG
a rectangular active gas volume

!
TPCZ    the active volume padrow divisions

!      
GPAD    a pad volume over a stick

!       GBKT    active volume of the bucket in a pad

!
IRFT    the inner re-entrant flange top

!
IRFB    the inner re-entrant flange bottom

!
IRFS    the inner re-entrant flange side

!
IRGT    the inner re-entrant G10 layer top

!
IRGB    the inner re-entrant G10 layer bottom

!
IRGS    the inner re-entrant G10 layer side

!
IRCT    the inner re-entrant copper layer top

!
IRCB    the inner re-entrant copper layer bottom

!
IRCS    the inner re-entrant copper layer side

!
IRWD    the inner re-entrant downstream window

!
ORFL
the outer re-entrant flange

!
ORCT
the outer re-entrant cylindrical top

!
ORCB
the outer re-entrant cylindrical bottom

!
ORBS
the outer re-entrant box sides

!
ORFT    the outer re-entrant window frame top

!
ORFB    the outer re-entrant window frame bottom

!
ORFS    the outer re-entrant window frame sides

!
ORWD    the outer re-entrant downstream window

!
TSPL    the aluminum target support plate

!
THBL    the aluminum target holder block

< HTPC 'VOLU' 'BOX '   15    3   0.8683500E+02  0.4926400E+02  0.1270000E+03
> HTPC 'VOLU' 'BOX '   15    3   0.6771000E+02  0.4886000E+02  0.1060000E+03
< HTPC 'POS '        1 'CAVE'  -0.033 -1.331 -739.993  0 'MANY'

> HTPC 'POS '        1 'CAVE'  -0.033 -2.959 -739.993  0 'MANY'

< GCVM 'VOLU' 'BOX '    2    3   0.6771000E+02  0.4193200E+02  0.1265000E+03

> GCVM 'VOLU' 'BOX '    2    3   0.6771000E+02  0.4193200E+02  0.1055000E+03

< GCFT 'POS '        1 'GCVM'   0.0000000E+00  0.3971800E+02 -0.1150950E+03        0 'ONLY'

> GCFT 'POS '        1 'GCVM'   0.0000000E+00  0.3971800E+02 -0.9409500E+02        0 'ONLY'

< GCFB 'POS '        1 'GCVM'   0.0000000E+00 -0.4620200E+02 -0.1150950E+03        0 'ONLY'

> GCFB 'POS '        1 'GCVM'   0.0000000E+00 -0.4620200E+02 -0.9409500E+02        0 'ONLY'

< GFBX 'POS '        1 'HTPC'   0.0000000E+00 -0.3887000E+02 -0.1150950E+03        0 'ONLY'

> GFBX 'POS '        1 'HTPC'   0.0000000E+00 -0.3887000E+02 -0.9409500E+02        0 'ONLY'

< GCFS 'POS '        1 'GCVM'   0.6151750E+02 -0.4766998E+01 -0.1150950E+03        0 'ONLY'

< GCFS 'POS '        2 'GCVM'  -0.6151750E+02 -0.4766998E+01 -0.1150950E+03        0 'ONLY'

> GCFS 'POS '        1 'GCVM'   0.6151750E+02 -0.4766998E+01 -0.9409500E+02        0 'ONLY'

> GCFS 'POS '        2 'GCVM'  -0.6151750E+02 -0.4766998E+01 -0.9409500E+02        0 'ONLY'

< GFSX 'POS '        1 'HTPC'   0.6151750E+02 -0.3887000E+02 -0.1150950E+03        0 'ONLY'

< GFSX 'POS '        2 'HTPC'  -0.6151750E+02 -0.3887000E+02 -0.1150950E+03        0 'ONLY'

> GFSX 'POS '        1 'HTPC'   0.6151750E+02 -0.3887000E+02 -0.9409500E+02        0 'ONLY'

> GFSX 'POS '        2 'HTPC'  -0.6151750E+02 -0.3887000E+02 -0.9409500E+02        0 'ONLY'

< GSF1 'POS '        1 'GCVM'   0.6607500E+02  0.9380035E+00 -0.1147700E+03        0 'ONLY'

< GSF1 'POS '        2 'GCVM'  -0.6607500E+02  0.9380035E+00 -0.1147700E+03        0 'ONLY'

> GSF1 'POS '        1 'GCVM'   0.6607500E+02  0.9380035E+00 -0.9377000E+02        0 'ONLY'

> GSF1 'POS '        2 'GCVM'  -0.6607500E+02  0.9380035E+00 -0.9377000E+02        0 'ONLY'

< GSR1 'POS '        1 'GCVM'   0.6607500E+02  0.9380035E+00 -0.8997502E+02        0 'ONLY'

< GSR1 'POS '        2 'GCVM'  -0.6607500E+02  0.9380035E+00 -0.8997502E+02        0 'ONLY'

> GSR1 'POS '        1 'GCVM'   0.6607500E+02  0.9380035E+00 -0.6897502E+02        0 'ONLY'

> GSR1 'POS '        2 'GCVM'  -0.6607500E+02  0.9380035E+00 -0.6897502E+02        0 'ONLY'

< GST1 'POS '        1 'GCVM'   0.6607500E+02  0.3691301E+02 -0.1024850E+03        0 'ONLY'

< GST1 'POS '        2 'GCVM'  -0.6607500E+02  0.3691301E+02 -0.1024850E+03        0 'ONLY'

> GST1 'POS '        1 'GCVM'   0.6607500E+02  0.3691301E+02 -0.8148500E+02        0 'ONLY'

> GST1 'POS '        2 'GCVM'  -0.6607500E+02  0.3691301E+02 -0.8148500E+02        0 'ONLY'

< GSB1 'POS '        1 'GCVM'   0.6607500E+02 -0.3503700E+02 -0.1024850E+03        0 'ONLY'

< GSB1 'POS '        2 'GCVM'  -0.6607500E+02 -0.3503700E+02 -0.1024850E+03        0 'ONLY'

> GSB1 'POS '        1 'GCVM'   0.6607500E+02 -0.3503700E+02 -0.8148500E+02        0 'ONLY'

> GSB1 'POS '        2 'GCVM'  -0.6607500E+02 -0.3503700E+02 -0.8148500E+02        0 'ONLY'

< GSW1 'POS '        1 'GCVM'   0.6745999E+02  0.9380035E+00 -0.1024850E+03        0 'ONLY'

< GSW1 'POS '        2 'GCVM'  -0.6745999E+02  0.9380035E+00 -0.1024850E+03        0 'ONLY'

> GSW1 'POS '        1 'GCVM'   0.6745999E+02  0.9380035E+00 -0.8148500E+02        0 'ONLY'

> GSW1 'POS '        2 'GCVM'  -0.6745999E+02  0.9380035E+00 -0.8148500E+02        0 'ONLY'

< GSF2 'POS '        1 'GCVM'   0.6671000E+02  0.9380035E+00 -0.8696001E+02        0 'ONLY'

< GSF2 'POS '        2 'GCVM'  -0.6671000E+02  0.9380035E+00 -0.8696001E+02        0 'ONLY'

> GSF2 'POS '        1 'GCVM'   0.6671000E+02  0.9380035E+00 -0.6596001E+02        0 'ONLY'

> GSF2 'POS '        2 'GCVM'  -0.6671000E+02  0.9380035E+00 -0.6596001E+02        0 'ONLY'

< GSR2 'POS '        1 'GCVM'   0.6671000E+02  0.9380035E+00  0.8737500E+02        0 'ONLY'

< GSR2 'POS '        2 'GCVM'  -0.6671000E+02  0.9380035E+00  0.8737500E+02        0 'ONLY'

> GSR2 'POS '        1 'GCVM'   0.6671000E+02  0.9380035E+00  0.1083750E+03        0 'ONLY'

> GSR2 'POS '        2 'GCVM'  -0.6671000E+02  0.9380035E+00  0.1083750E+03        0 'ONLY'

< GST2 'POS '        1 'GCVM'   0.6671000E+02  0.3691301E+02 -0.7629395E-05        0 'ONLY'

< GST2 'POS '        2 'GCVM'  -0.6671000E+02  0.3691301E+02 -0.7629395E-05        0 'ONLY'

> GST2 'POS '        1 'GCVM'   0.6671000E+02  0.3691301E+02  0.2100000E+02        0 'ONLY'

> GST2 'POS '        2 'GCVM'  -0.6671000E+02  0.3691301E+02  0.2100000E+02        0 'ONLY'

< GSB2 'POS '        1 'GCVM'   0.6671000E+02 -0.3503700E+02 -0.7629395E-05        0 'ONLY'

< GSB2 'POS '        2 'GCVM'  -0.6671000E+02 -0.3503700E+02 -0.7629395E-05        0 'ONLY'

> GSB2 'POS '        1 'GCVM'   0.6671000E+02 -0.3503700E+02  0.2100000E+02        0 'ONLY'

> GSB2 'POS '        2 'GCVM'  -0.6671000E+02 -0.3503700E+02  0.2100000E+02        0 'ONLY'

< GSW2 'POS '        1 'GCVM'   0.6724549E+02  0.9380035E+00 -0.7629395E-05        0 'ONLY'

< GSW2 'POS '        2 'GCVM'  -0.6724549E+02  0.9380035E+00 -0.7629395E-05        0 'ONLY'

> GSW2 'POS '        1 'GCVM'   0.6724549E+02  0.9380035E+00  0.2100000E+02        0 'ONLY'

> GSW2 'POS '        2 'GCVM'  -0.6724549E+02  0.9380035E+00  0.2100000E+02        0 'ONLY'

< GCBF 'POS '        1 'GCVM'   0.0000000E+00 -0.3943700E+02 -0.9039250E+02        0 'ONLY'

> GCBF 'POS '        1 'GCVM'   0.0000000E+00 -0.3943700E+02 -0.6939250E+02        0 'ONLY'

< GCBR 'POS '        1 'GCVM'   0.0000000E+00 -0.3943700E+02  0.9039250E+02        0 'ONLY'

> GCBR 'POS '        1 'GCVM'   0.0000000E+00 -0.3943700E+02  0.1113925E+03        0 'ONLY'

< GCBS 'POS '        1 'GCVM'   0.6623000E+02 -0.3943700E+02 -0.3814697E-05        0 'ONLY'

< GCBS 'POS '        2 'GCVM'  -0.6623000E+02 -0.3943700E+02 -0.3814697E-05        0 'ONLY'

> GCBS 'POS '        1 'GCVM'   0.6623000E+02 -0.3943700E+02  0.2100000E+02        0 'ONLY'

> GCBS 'POS '        2 'GCVM'  -0.6623000E+02 -0.3943700E+02  0.2100000E+02        0 'ONLY'

< GCBE 'POS '        1 'GCVM'   0.0000000E+00 -0.3808700E+02 -0.1028400E+03        0 'ONLY'

> GCBE 'POS '        1 'GCVM'   0.0000000E+00 -0.3808700E+02 -0.8184000E+02        0 'ONLY'

< GCPT 'POS '        1 'GCVM'   0.0000000E+00  0.3090800E+02 -0.9087000E+02        0 'ONLY'

> GCPT 'POS '        1 'GCVM'   0.0000000E+00  0.3090800E+02 -0.6987000E+02        0 'ONLY'

< GCPB 'POS '        1 'GCVM'   0.0000000E+00 -0.3529200E+02 -0.9087000E+02        0 'ONLY'

> GCPB 'POS '        1 'GCVM'   0.0000000E+00 -0.3529200E+02 -0.6987000E+02        0 'ONLY'

< GCPS 'POS '        1 'GCVM'   0.6339000E+02 -0.2016998E+01 -0.9087000E+02        0 'ONLY'

< GCPS 'POS '        2 'GCVM'  -0.6339000E+02 -0.2016998E+01 -0.9087000E+02        0 'ONLY'

> GCPS 'POS '        1 'GCVM'   0.6339000E+02 -0.2016998E+01 -0.6987000E+02        0 'ONLY'

> GCPS 'POS '        2 'GCVM'  -0.6339000E+02 -0.2016998E+01 -0.6987000E+02        0 'ONLY'

< GCPE 'POS '        1 'GCVM'   0.0000000E+00  0.3551300E+02 -0.9023499E+02        0 'ONLY'

> GCPE 'POS '        1 'GCVM'   0.0000000E+00  0.3551300E+02 -0.6923499E+02        0 'ONLY'

< GPWT 'POS '        1 'GCVM'   0.0000000E+00  0.2052301E+02 -0.9140499E+02        0 'ONLY'

> GPWT 'POS '        1 'GCVM'   0.0000000E+00  0.2052301E+02 -0.7040499E+02        0 'ONLY'

< GPWB 'POS '        1 'GCVM'   0.0000000E+00 -0.3142200E+02 -0.9140499E+02        0 'ONLY'

> GPWB 'POS '        1 'GCVM'   0.0000000E+00 -0.3142200E+02 -0.7040499E+02        0 'ONLY'

< GPWS 'POS '        1 'GCVM'   0.4045000E+02 -0.2016994E+01 -0.9140499E+02        0 'ONLY'

< GPWS 'POS '        2 'GCVM'  -0.4045000E+02 -0.2016994E+01 -0.9140499E+02        0 'ONLY'

> GPWS 'POS '        1 'GCVM'   0.4045000E+02 -0.2016994E+01 -0.7040499E+02        0 'ONLY'

> GPWS 'POS '        2 'GCVM'  -0.4045000E+02 -0.2016994E+01 -0.7040499E+02        0 'ONLY'

< GCRT 'POS '        1 'GCVM'   0.0000000E+00  0.3691301E+02  0.9087000E+02        0 'ONLY'

> GCRT 'POS '        1 'GCVM'   0.0000000E+00  0.3691301E+02  0.1118700E+03        0 'ONLY'

< GCRB 'POS '        1 'GCVM'   0.0000000E+00 -0.3503700E+02  0.9087000E+02        0 'ONLY'

> GCRB 'POS '        1 'GCVM'   0.0000000E+00 -0.3503700E+02  0.1118700E+03        0 'ONLY'

< GCRS 'POS '        1 'GCVM'   0.6315000E+02  0.9380035E+00  0.9087000E+02        0 'ONLY'

< GCRS 'POS '        2 'GCVM'  -0.6315000E+02  0.9380035E+00  0.9087000E+02        0 'ONLY'

> GCRS 'POS '        1 'GCVM'   0.6315000E+02  0.9380035E+00  0.1118700E+03        0 'ONLY'

> GCRS 'POS '        2 'GCVM'  -0.6315000E+02  0.9380035E+00  0.1118700E+03        0 'ONLY'

< GCRE 'POS '        1 'GCVM'   0.6567249E+02  0.9380035E+00  0.9023499E+02        0 'ONLY'

< GCRE 'POS '        2 'GCVM'  -0.6567249E+02  0.9380035E+00  0.9023499E+02        0 'ONLY'

> GCRE 'POS '        1 'GCVM'   0.6567249E+02  0.9380035E+00  0.1112350E+03        0 'ONLY'

> GCRE 'POS '        2 'GCVM'  -0.6567249E+02  0.9380035E+00  0.1112350E+03        0 'ONLY'

< GCRW 'POS '        1 'GCVM'   0.0000000E+00  0.9380035E+00  0.9140549E+02        0 'ONLY'

> GCRW 'POS '        1 'GCVM'   0.0000000E+00  0.9380035E+00  0.1124055E+03        0 'ONLY'

< GCTF 'POS '        1 'GCVM'   0.0000000E+00  0.3996300E+02 -0.1015375E+03        0 'ONLY'

> GCTF 'POS '        1 'GCVM'   0.0000000E+00  0.3996300E+02 -0.8053750E+02        0 'ONLY'

< GCTR 'POS '        1 'GCVM'   0.0000000E+00  0.3996300E+02  0.9039250E+02        0 'ONLY'

> GCTR 'POS '        1 'GCVM'   0.0000000E+00  0.3996300E+02  0.1113925E+03        0 'ONLY'

< GCTS 'POS '        1 'GCVM'   0.6623000E+02  0.3996300E+02 -0.3814697E-05        0 'ONLY'

< GCTS 'POS '        2 'GCVM'  -0.6623000E+02  0.3996300E+02 -0.3814697E-05        0 'ONLY'

> GCTS 'POS '        1 'GCVM'   0.6623000E+02  0.3996300E+02  0.2100000E+02        0 'ONLY'

> GCTS 'POS '        2 'GCVM'  -0.6623000E+02  0.3996300E+02  0.2100000E+02        0 'ONLY'

< ALBF 'POS '        1 'GCVM'   0.0000000E+00  0.3814740E+02  0.8355029E+02        0 'ONLY'

< ALBF 'POS '        2 'GCVM'   0.0000000E+00  0.3814740E+02 -0.8355030E+02        0 'ONLY'

< ALBF 'POS '        3 'GCVM'   0.0000000E+00 -0.3811560E+02  0.8355029E+02        0 'ONLY'

< ALBF 'POS '        4 'GCVM'   0.0000000E+00 -0.3811560E+02 -0.8355030E+02        0 'ONLY'

> ALBF 'POS '        1 'GCVM'   0.0000000E+00  0.3814740E+02  0.1045503E+03        0 'ONLY'

> ALBF 'POS '        2 'GCVM'   0.0000000E+00  0.3814740E+02 -0.6255030E+02        0 'ONLY'

> ALBF 'POS '        3 'GCVM'   0.0000000E+00 -0.3811560E+02  0.1045503E+03        0 'ONLY'

> ALBF 'POS '        4 'GCVM'   0.0000000E+00 -0.3811560E+02 -0.6255030E+02        0 'ONLY'

< TFCF 'POS '        1 'GCVM'   0.0000000E+00  0.1590347E-01 -0.8205320E+02        0 'ONLY'

< TFCF 'POS '        2 'GCVM'   0.0000000E+00  0.1590347E-01  0.8205320E+02        1 'ONLY'

> TFCF 'POS '        1 'GCVM'   0.0000000E+00  0.1590347E-01 -0.6105320E+02        0 'ONLY'

> TFCF 'POS '        2 'GCVM'   0.0000000E+00  0.1590347E-01  0.1030532E+03        1 'ONLY'

< PPSS 'POS '        1 'HTPC'   0.0000000E+00 -0.4220610E+02 -0.3280000E+01        0 'ONLY'

> PPSS 'POS '        1 'HTPC'   0.0000000E+00 -0.4220610E+02  0.1828000E+02        0 'ONLY'

< TOPT 'POS '        1 'GCVM'   0.0000000E+00 -0.4767000E+01 -0.1193800E+03        0 'ONLY'

> TOPT 'POS '        1 'GCVM'   0.0000000E+00 -0.4767000E+01 -0.9838000E+02        0 'ONLY'

< TPTX 'POS '        1 'HTPC'   0.0000000E+00 -0.3935500E+02 -0.1193800E+03        0 'ONLY'

> TPTX 'POS '        1 'HTPC'   0.0000000E+00 -0.3935500E+02 -0.9838000E+02        0 'ONLY'

< IRFT 'POS '        1 'GCVM'   0.0000000E+00  0.1270801E+02 -0.9185999E+02        0 'ONLY'

> IRFT 'POS '        1 'GCVM'   0.0000000E+00  0.1270801E+02 -0.7085999E+02        0 'ONLY'

< IRFB 'POS '        1 'GCVM'   0.0000000E+00 -0.3047200E+02 -0.9185999E+02        0 'ONLY'

> IRFB 'POS '        1 'GCVM'   0.0000000E+00 -0.3047200E+02 -0.7085999E+02        0 'ONLY'

< IRFS 'POS '        1 'GCVM'   0.2032000E+02 -0.8881994E+01 -0.9185999E+02        0 'ONLY'

< IRFS 'POS '        2 'GCVM'  -0.2032000E+02 -0.8881994E+01 -0.9185999E+02        0 'ONLY'

> IRFS 'POS '        1 'GCVM'   0.2032000E+02 -0.8881994E+01 -0.7085999E+02        0 'ONLY'

> IRFS 'POS '        2 'GCVM'  -0.2032000E+02 -0.8881994E+01 -0.7085999E+02        0 'ONLY'

< IRGT 'POS '        1 'GCVM'   0.0000000E+00  0.1137951E+02 -0.8780999E+02        0 'ONLY'

> IRGT 'POS '        1 'GCVM'   0.0000000E+00  0.1137951E+02 -0.6680999E+02        0 'ONLY'

< IRGB 'POS '        1 'GCVM'   0.0000000E+00 -0.2914350E+02 -0.8780999E+02        0 'ONLY'

> IRGB 'POS '        1 'GCVM'   0.0000000E+00 -0.2914350E+02 -0.6680999E+02        0 'ONLY'

< IRGS 'POS '        1 'GCVM'   0.1899150E+02 -0.8881994E+01 -0.8780999E+02        0 'ONLY'

< IRGS 'POS '        2 'GCVM'  -0.1899150E+02 -0.8881994E+01 -0.8780999E+02        0 'ONLY'

> IRGS 'POS '        1 'GCVM'   0.1899150E+02 -0.8881994E+01 -0.6680999E+02        0 'ONLY'

> IRGS 'POS '        2 'GCVM'  -0.1899150E+02 -0.8881994E+01 -0.6680999E+02        0 'ONLY'

< IRCT 'POS '        1 'GCVM'   0.0000000E+00  0.1131351E+02 -0.8780999E+02        0 'ONLY'

> IRCT 'POS '        1 'GCVM'   0.0000000E+00  0.1131351E+02 -0.6680999E+02        0 'ONLY'

< IRCB 'POS '        1 'GCVM'   0.0000000E+00 -0.2907750E+02 -0.8780999E+02        0 'ONLY'

> IRCB 'POS '        1 'GCVM'   0.0000000E+00 -0.2907750E+02 -0.6680999E+02        0 'ONLY'

< IRCS 'POS '        1 'GCVM'   0.1892550E+02 -0.8881994E+01 -0.8780999E+02        0 'ONLY'

< IRCS 'POS '        2 'GCVM'  -0.1892550E+02 -0.8881994E+01 -0.8780999E+02        0 'ONLY'

> IRCS 'POS '        1 'GCVM'   0.1892550E+02 -0.8881994E+01 -0.6680999E+02        0 'ONLY'

> IRCS 'POS '        2 'GCVM'  -0.1892550E+02 -0.8881994E+01 -0.6680999E+02        0 'ONLY'

< IRWD 'POS '        1 'GCVM'   0.0000000E+00 -0.8881994E+01 -0.8332748E+02        0 'ONLY'

> IRWD 'POS '        1 'GCVM'   0.0000000E+00 -0.8881994E+01 -0.6232748E+02        0 'ONLY'

< ORFL 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.1238150E+03        0 'ONLY'

> ORFL 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.1028150E+03        0 'ONLY'

< ORCT 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.1001375E+03        0 'ONLY'

> ORCT 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.7913750E+02        0 'ONLY'

< ORCB 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.1001375E+03        0 'ONLY'

> ORCB 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.7913750E+02        0 'ONLY'

< ORBS 'POS '        1 'GCVM'   0.1362500E+02 -0.8882000E+01 -0.1001375E+03        0 'ONLY'

< ORBS 'POS '        2 'GCVM'  -0.1362500E+02 -0.8882000E+01 -0.1001375E+03        0 'ONLY'

> ORBS 'POS '        1 'GCVM'   0.1362500E+02 -0.8882000E+01 -0.7913750E+02        0 'ONLY'

> ORBS 'POS '        2 'GCVM'  -0.1362500E+02 -0.8882000E+01 -0.7913750E+02        0 'ONLY'

< ORFT 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.8521500E+02        0 'ONLY'

> ORFT 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.6421500E+02        0 'ONLY'

< ORFB 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.8521500E+02        0 'ONLY'

> ORFB 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.6421500E+02        0 'ONLY'

< ORFS 'POS '        1 'GCVM'   0.1343500E+02 -0.8882000E+01 -0.8521500E+02        0 'ONLY'

< ORFS 'POS '        2 'GCVM'  -0.1343500E+02 -0.8882000E+01 -0.8521500E+02        0 'ONLY'

> ORFS 'POS '        1 'GCVM'   0.1343500E+02 -0.8882000E+01 -0.6421500E+02        0 'ONLY'

> ORFS 'POS '        2 'GCVM'  -0.1343500E+02 -0.8882000E+01 -0.6421500E+02        0 'ONLY'

< ORWD 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.8406750E+02        0 'ONLY'

> ORWD 'POS '        1 'GCVM'   0.0000000E+00 -0.8882000E+01 -0.6306750E+02        0 'ONLY'
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												Bocean Survey 2005

												Center of TPC is defined as the intersection of a horizontal line passing through the center of the beam cylindrical hole

												and the vertcial plane bisecing the pad plane. The Geant volumes HTPC, GCVM and TPCG are all centered wrt to each other.

												The center of the GEANT pad plane is also in this plane.

												BOCEAN numbers

																x in		y in		z in		x cm		ycm		z cm						mc numberDiff

		This is the center of the re-entrant flange										Center of TPC				0		0		0		0		0		0

		This agrees with Engineering drawings.										Center of Pad Plane				0		-12.982		0		0		-32.97428		0						-33.050		-0.076

												Beam Co-ordinates				0		1.164		0		0		2.95656		0

												padplane wrt to beam				0		-14.146		0		0		-35.93084		0

												GEANT Geometry NEW

																						Mother		Position						Position wrt HTPC center						Position wrt ORFL (TPC) center

												Volume				hx cm		hy cm		hz cm				xp cm		ypcm		zp cm		xp		yp		zp				yp cm

						TPC Mother volume						HTPC				86.835		49.264		127.000		CAVE		0.000		0.000		0.000		0.000		0.000		0.000				1.550

						Overall TPC Gas volume						GCVM				67.710		41.932		126.500		HTPC		0.000		7.332		0.000		0.000		7.332		0.000				8.882

						TPC gas enclosure						TPCG				48.000		37.480		76.800		GCVM		0.000		2.256		0.000		0.000		9.588		0.000				11.138

						Pad Plane						PPLN				48.000		1.000E-04		76.800		HTPC		0.000		-34.600		0.000		0.000		-34.600		0.000				-33.050

						Outer re-entrant flange						ORFL(cyl)				17.730		22.860		1.260		GCVM		0.000		-8.882		-123.815		0.000		-1.550		-123.815				0.000

																										Place HTPC in y in cave at

																										-1.331		Resulting Y co-ordinate of ppln wrt beam								-35.9308

																												TPCG co-ords in y								8.257

																												TPCG limits						ylo		-29.223		6.708

																																		yhi		45.737

																						currently HTPC is at						-2.959

																						So net shift in y						1.628
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