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e the “jigsaw puzzle”

 simple acceptance simulation

e final tray-local geometry

e installed tray locations

* many ~20mil effects from manufacturing tolerances
e upVPD-local geometry

e geant simulations

* positioning

e summary




MRPC Acceptance Simulation

* MRPCs positioned w.r.t. Z=0 in the very small space available

* when Z, =0 — gaps (overlaps) in the MRPC acceptance on the same(opposite) side of STAR
* new GEANT simulation to quantify these effects...

‘ ?:-"”. T2em]
'OFr5 in CADD B8
I
pA, o &
-
-
-
I -
-
-
-
-y
- 89.061" [226.22cm| -
| B8.436" [224.63cm| |
AT ~ - L5are 21 .58 ‘28.97” ‘24 547
OF in CADD 345
46,79°
Y
* i
2.500" [6.35cm]
o 20.00° 26.00° 30.00° 34.00°
=
L
-
a
2
t="l
5
o
S0

)

TOFr5 (magenta) and TOF (blue) in GEANT

throw 10 GeV/c muons at the detectors through vacuum, with controlled Z,, smearing
then count 0, 1, & 2 hit events as a function of (Zy, N, §)...




Zix =0 (no smearing), flat (n,9) distribution
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Compared to TOFr5, TOF has a better acceptance over a wider r-range!
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gaps and overlaps become significant for IZ,,| > ~30cm
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Final tray-local MRPC positioning

Angle: 0 degrees 16 20 22 26 30 32
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. Batch 1 (28 trays)
. Batch 2 (28 trays)
|| Batch 2 remainder + Run-8 trays (11 trays)

|| Batch 3 (projected, assuming 24 trays)

67 trays installed presently
91 trays installed (projected)

MRPC-global position is set from
MRPC-local positions plus
a tray-dependent Z offset
extracted from experimental data



“Small” effects from manufacturing tolerances

MRPCs held w.r.t. trays by “Inner sides” (Y-Z)

and interior of bottom assy (X)
| oversized by ~20milsin Y & Z

MRPC REVEAL DETAIL hor gap +/- 20mils nominal in X
0.764" [1.941cm] /—G 0.125" [@0.318cmMAX
e
3.739" [9.49301‘11]4 -
N O O O O OOl ¢ 8
. W ~ ? :;} ) ::? N ;: ) \H'“m\“} \:
I..

vertical and horizontal gaps in tray feet:
— ¢-dependence of tray posn on TPC rail
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ignored in all previous runs (small acceptance)
may be possible to “see” with full system....



Run-6 prototype

19 detectors/side

smaller radial extent

same Z-location
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http://wjllope rice.edu/~TOF/upVPD/ForwardSimulations/
Simulations of the Upgraded pVPD (Geometry)
e Strict comparison btw starsim geometry and CADD files from STSG (discrepancies found!)
e First definition of many pipe & I-beam support structure pieces missing from starsim geometry

¢ Definition of several possible geometries for upVPD

e Performance of the different designs in p+p and Au+Au evts Y2004X
Y2004X Y2006A
[ — Si——— e I — e e = I
J»? | i / . [ l\
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note shift!




Z-location for upVPD is the same as for present pVPD

smaller Z-extent and weight now though
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Conclusions
MRPC-local and upVPD local- and global- geometry is final

MRPC-global positioning set using experimental data
— 120 tray-Z values
expect offsets on the order of +/- 1/4” or better.

small effects from manufacturing tolerances typically neglected
might be visible in large datasets w/ the full system
and result in certain small optimizations to the geometry.

67 trays are already installed.
expect installation of approximately 24 more in December
— ~91 trays for Run-9
~3/4 of the full-system

when finalized, btofgeo.g will be updated w/ the Run-9 geometry...
vpddgeo.g is already final....



