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Introduction

A previous study by Reinhard Stotzer of the University of New Mexico concerning the Monte Carlo shielding studies in the vicinity of station 1 showed that the addition of a 1 cm lead wrap around the outside of the flower pot and a 7 cm lead addition in the downstream direction reduced the background in station 1  by 25%.  This addition was incorporated into the baseline Monte Carlo.  We have continued this study by investigating additional shielding below and just downstream of station 1. In addition we have attempted to optimize the dimensions of the additional shielding in the UNM study.  The continuation of these studies is motivated by the results of previous studies by C. Maguire and M. Brooks that showed high multiplicities in station 1.  

Baseline

The Monte Carlo baseline is shown in figure 1. In beginning of the study we realized that the 1 cm electronics mounting plate should be added to more closely simulate the actual geometry. We have incorporated such a plate in the baseline geometry but not the electronics.
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Figure 1:  A close up of the PHENIX detector near the flower pot showing the 7 cm lead extensions on the downstream side and the 1 cm lead wrap surrounding the flower pot.  The beam pipe runs in the verticle center from left to right and the beam-beam counter is in place surrounding the beam pipe in the horizontal center.  The lower portion of the station 1 detector is visible as four layers at the right.  In front of the station 1 detector is the 1 cm mounting plate. The piston is to the right.

Additional shielding

Additional shielding can be placed in two places, under station 1 and just downstream of station 1 between the detector and the piston.  This geometry is shown in figure 2.
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Figure 2:  A close up of the PHENIX detector showing the flower pot with the lead additions and the extra shielding below and downstream of the station 1 detector.  The material below the detector is an annulus 2 cm thick and downsrtream it is 2 cm thick in z.  

Modified Baseline

The final study was to modify the baseline flower pot to optimize the length and to provide sufficient room for the Beam-Beam counter cables to be routed out of the region.  Tests runs were made with thinner downstream lead shielding and with a shorter copper portion.  The total length of the flower pot was 178 cm or shorter which gave 4 cm for the cable routing.  The results of all of the studies are shown in table 1.  The error bars are about 5%.

Table 1

Flower Pot
Hits/event

Baseline with electronics shield
116

Baseline with additional shielding
117

168 cm copper, 7 cm lead
128

171 cm copper, 7 cm lead
115

171 cm cooper, 1 cm lead
141

177 cm copper, 1 cm lead
125

175 cm copper, 3 cm lead
125

Baseline without electronics shield
108

The studies show that there is an increase in the hits/event of about 7% when the electronic shield is added.  Additional shielding below and downstream of the detector had no effect.  With the limited precision of this study it appears that the copper portion of the   flower pot can be shortened by 4cm without effecting the station 1 rates.  The geometry with 171 cm of copper and 7 cm of lead is shown in figure 3.
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Figure 3:  A close up of the PHENIX detector showing the flower pot with the copper portion of the flower pot at 171 cm and the lead at 7 cm.  

Conclusion

We would propose that the flower pot baseline dimensions be set at 171 cm of copper and 7 cm of lead in the downstream portion with the 1 cm lead wrap.

