Testing Prototype Aerogel Counters in PHENIX

PHENIX High Pt upgrade Project 

https://www.phenix.bnl.gov/WWW/p/draft/ssato/2002/09_2002_doc2002sep/ver10/loi-highpt.pdf
Experimental impact statement

1. Description of the change/addition/deletion

Installation and testing of the prototype aerogel counters.

2. A short justification for the change/addition/deletion

Results from proposed experiment will complement earlier results from test-beam exposure of the prototype counters at KEK (Tsukuba group). It will also be a final confirmation that installing this new detector in between pad-chambers in the West arm will actually allow to extend the range for the charged particle identification without introducing any appreciable background into pad chambers.

3. Where it is going

PHENIX West Arm, Sector W0, into the space between PC2 and PC3.

4. When is it going in and how much time to install? Remove?

Prototype will be ready for installation next week. It will take few hours to install, cable  and test. Removing the prototype should not take longer then an hour.　We are planning to use the access planned for Apr/9th (Wed) to do the installation. If needed – we will use further accesses planned for Apr/16,Apr/23,May/7 for any adjustments and tuning.

5. When is it coming out?

Upon completion of Run3 so the reasonably large statistic sample can be accumulated.

6. How many events do you need under what conditions?

Back of the envelope estimate for the  hit probability in the detector area of 20x20 cm2 in pp-run is ~ 1%. The probability for the hit to be due to particle with momenta above the C-threshold (~1 GeV/c) adds another factor of  2 10-3 resulting in a total probability for a measurable hit in the prototype ~ 2x10-5. To accumulate any meaningful statistics the prototype should  stay in PHENIX till the end of the run.

7. What else will it effect (multiple scattering, background, data rate)

The low mass aerogel detector is not supposed to generate any sizable degradation to physics data recorded when prototype is installed. It will have no effect on the PHENIX data rate at all.

8. What PHENIX resources will you need?

M.Lenz is currently involved with getting prototype counters ready, S.Marino is building the support stand. WE hope they will provide mechanical help for installation and removal of the detector.

Comments from reviewers:


The following questions should be answered  before the test

-TEST OF HV BLEEDER (2 times of 1.5kV)

-Description about HV CH, FEM CH

The following information should be available through BNL data base:

-Data Sheet of Gel (in terms of general material in the IR)
Prototype aerogel counter.
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The prototype aerogel counter as seen in the picture above consists of an Al box (0.5 mm wall thickness) with aerogel chamber, integration (light collection) chamber, and two PMT chambers separated from integration chamber by separators with windows which allow the cherenkov light exiting aerogel to reach PMT photocathodes. The PMT’s are mounted on a printed circuit board which is also used to hold the connectors. The board is assembled inside the lid made of the same sheet Al material which, when closed, provides for the light tightness of the whole assembly. 

Because of the aerogel fragility we have chosen an assembly scheme which allows to stack aerogel tiles (11x11x1 cm3 in size) outside of the box. Stacking is made into a container build of Mylar/Gortex laminate with external dimensions exactly fitting the common volume of aerogel/integration chambers.

Two aerogel counters of this kind will be installed in the space between PC2 and PC3 at the bottom of the Sector W0 in the West PHENIX Arm. 

For the readout and HV power we have chosen a solution wich minimizes the impact on a PHENIX DAQ and services. We will use 4 spare channels in the West Bottom EMCal monitoring FEM to read the signals from 4 PMT’s employed in this test. One new 12 channels LeCroy 1461 HV module is already installed in the empty slot in one of the EMCal HV mainframes and tested by A.Durum who kindly agreed to help with HV control for the prototype in this run. 

The following safety related tests were recently completed as part of the detector design efforts by Tsukuba group at BNL

(1) Testing of the heat dissipation from unvented aerogel box.

The single fully functional aerogel counter with two PMT’s installed was encapsulated into thermal insulation enclosure made of thick layers of polyurethane. Only the front surface of the lid was left in direct contact with ambient air thus simulating the enviroment expected under normal operating conditions. Both PMT bleeders  were connected  tp standard HV power supply and left energized for the period of approximately 6 hours. Power dissipated by individual bleeder was in the range of 0.75 w, the total power dissipated within the box was ~ 1.5 w. Attached picture shows the initial rather fast rise in the detector temperature which then saturates at a value 2.5 C0 above the ambient temperature. 
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(2) Testing the bleeder under excess voltage.

The HV bleeders in the aerogel detector are expected to work with HV values up to 1.5kV. For the reasons of safety the bleeder components  (capacitances and resistors) were chosen to have a a manufacturer specified  operating ranges x3 above expected voltages. 

The HV bleeder designed by Motoi Inaba was repeatedly tested at a voltages up to 3 kV (twice the operating range of PMT’s used in aerogel detector) before and after mounting the components. No sparking or sizable leakage currents was observed. Current variations through the base was following the voltage up to the highest values tested.

