Background materials to Video Conference on 04/23/2003

Dimensions:

L.Zolin 04/16/04:

We have some questions concerning aerogel counter assembly. In accordance with drawings corrected by A.RUGA the sizes of cavity for aerogel placing are 117.5x231. The sizes of aerogel tiles are (112.5+-1.0)x(112.5+-1.0), so minimum gaps between of aerogel blocks of adjoining boxes will be 5-7 mm against of minimal possible of 3-5 mm: 2x(Al+Goretex+Mylar)=2x(0.5+0.5+0.5)=3 mm. Is reserve of 2mm really needed?

EK 04/16/04:

let me discuss with Andres the internal dim. of the box one more time. To the best of my recollectio4s it is based upon 112.5+1. mm aerogel tile size, 0.5mm Gortex thickness, 0.4 mm paper thickness and our expectations on the box dimensional tolerances. We recently replaced paper by 0.2 mm mylar but - immediately introduced double-sided self adhesive skotch to build the stable laminate (works marvels).

Box Design

L.Zolin 04/10/03:

thanks for information to hold us in a course of detail discussion concerning adaptation of aerogel counters for beam-test.

Sorry, we were outside to take part in these preparation. Delay with VISA obtaining did not permit us to arrive BNL. Here, in Dubna, we considered some opportunities to improve aerogel counter construction. A double size box (two cells in one box) has been produced to test new mode of lid fix. The lid is fixed by put in groove (see attached drawing). That strengthens the box as a whole and improves light protection.

One of advantages of use the double cell box (D-box) is two times decrease of number of boxes (80 against 160) to cover the same area. By this way we can reduce twice period of box production and appropriate expenses (expenses/box is the same for one size and double size box). It is important factor

taking into account that all boxes should be delivered in BNL in the beginning of July (as it was announced). Way of PMT and connector fastening is saved.

We would like to know your opinion about construction choice for mass production. We understand that a lot of efforts were applied to adopt existing

boxes. However, before make final choice it is desirable to compare both constructions accounting said above. On Monday we will have minutes (with LHE-director participation) to discuss mass production perspectives.

One of important points is method of box parts joint. Use epoxy was tested. Seems it is acceptable method if take a good quality epoxy and stick to necessary requirements for gluing procedure (clean surfaces, required pressure).

We found that two species of ultra-weld epoxy can give good results: "QualCo"(USA) and "Araldit AW106"(Germany). We did not find near Dubna any manufactory to produce high quality touch welding of aluminum. Additionally, at this junction method a problem of light protection at welded joints arises.

So, we are not sure that touch welding gives obvious preferences.

Probably we can bring D-box to BNL near April 25: one of us (L.Z.) obtained VISA, finally. Considering revised drawings of one cell box we see 5 wholes (64x34) for connectors. If it is final decision for connector installation

we can make similar wholes at D-box lid (can be used one connector, HV and/or signal one, to serve both adjoining PMT?).

A.Litvinenko 04/11/04:

the idea on a double size box (two cells in one box) was proposed by Leonid whan we have been in KEK.

May be you remember, that we promise to delivered it to BNL in the end of March.  

L.Zolin 04/11/04:

Let discuss one more problem of optimal method of aerogel box assemblage.

We have no perfect decision to have 100% light protected box with fast construction and minimal amount of matter. We can be guided by experience of Belle group. They prepared aerogel boxes where two type of joints were used: with epoxy gluing and with tac-welding. After several years of operation they concluded it was not observed degradation of aerogel in boxes with epoxy gluing. This question was asked because it was observed by some design groups that organic vapour can make worse aerogel transparency at long-term operation. Similar influence can take place not only for epoxy emanations but also for emanations of sticking tape and black paints which one use to improve box light protection (only long-term testing can clarify innocence of used material).

Belle experience permits to consider epoxy gluing as acceptable method. Negatives of epoxy use are known: long period of epoxy curing (many hours),

necessity to hold joined pieces under pressure at this period, light protection is not complete: maybe 99.9%, maybe 99.99% - any case additional means are required (black paint, for instance) to reach 100%. But epoxy gluing is only  approach tested by us up to now (let suppose that it is not hopeless).

Second approach which is considered it is tac-welding. Unfortunately, it is not ideal too. As we so looking  Belle cells at place of tac-welded joint of two Al-sheets, some visible gaps are observed. It this case light protection is close to zero. Instead of epoxy one needs to put some paste to this gap to guarantee light protection. Thus good idea is needed to resolve light protection problem in case of tac-welding.

From mechanical point of view tac-welding permits to simplify box production technology considerably, it seems time of box preparation can be decrease twice, probably, if one has tac-welding machine in hand. Unfortunately, our consultations show that tac-welding with Al is not popular. Up to now our attempts to find in Dubna and near some producer which can realize good quality tac-welding of Al, are unsuccessful. Anatoly and Sergey continue search of the producer.(We looked parameters of tac-welding machines for aluminum

produced in Germany and Italy, its cost is about 10000$ and weight is around 300-400 Kg). It seems, opportunity to execute tac-welding at BNL area could be

considered if time limit to do this in Dubna (or another available place) will be overcame (case: the boxes are collected in Dubna excluding welding).

Excuse for prolix discussion, but the subject of discussion is really hard problem at box production.

L.Zolin 04/16/04:

here,in Dubna, we have preliminary discussion of possibility of aerogel box production at technology division of JINR central workshop ("OP"). We demonstrated box drawings and stipulated conditions of production:

period of production is two months (May-June), number of boxes is 160/80 (one/double size boxes), joint of box parts by epoxy-gluing/dot-welding.

They have found no problems with mechanical part of this order: to produce aluminum parts of boxes with required tolerances. They cannot make dot-welding with aluminum. They have experience with epoxy gluing, this joint method will require use of special bonding fixture to guarantee reproduction of box

sizes and gluing quality. Amount of these required tools will dependence

on amount of boxes (160/80). If we take wac-welding technology then OP produces only half-finished product (box parts) and welding should be done at another manufactory.

For further discussion at level of OP production manager we need decide the next questions:

(1) take final decision for method of Al-parts joint,

(2) define number of boxes,

(3) have final version of box drawings.

Yasuo Miake 04/17/04

Concerning the box production, there are two issues;

1) accuracy of the box production, and

2) light tightness

We need the accuracy of the box since we do not want to introduce extra gap between boxes; no photon from the aerogel provides "strong" PID information.  In this sense, I thought dot-welding is better.  However, I found in the letter from Prof. Zolin that they can make the box within the same tolerance by using special glueing fixture, which sounds very good to me. I have confirmed with Sumiyoshi again that outgas from epoxy is not harmful to the aerogel according to their study.

Even with tac-welding, we do not have light tightness at the corner of the box, we need some treatment for light tightness.  If we can use epoxy with carbon powder (I imagine toner for a copy machine can be used) for the glue, it might work.  Thus, in my opinion, it may not necessary for us to stick to tac-welding for the box production.

Concerning the box design, I still want to have nitrogen gas pipe line for the protection of the aerogel.  Konno's test and calculation seems to convince me that we do not need gas flow for heat. I still want gas flow for protection of the aerogel.  The aerogel might not be damaged by the outgas from the epoxy, the aerogel can be damaged with solvent such as alcohol.  Gas flow can be small for this purpose.  I hope this won't be big headache.

My nightmare is that light output from the aerogel decreases exponentially; Indeed I saw such nightmare during E802 experiment at AGS. Half life of the exponential damp was about 4-6 months at that time.

EK 04/17/04

Now on the box production technology. I think both Yasuo and myself are haunted by the same bad dreams - in 1981 we used aerogel at EHS (CERN) - it lost 50% of the light yield in a year. I liked BELLE boxes a lot - what I've seen was spot welded (all those names have the same meaning). In principal - laser welding today is as easy as electrical spot welding (weld developes at a point of contact - heating is either due to electrical current or due to laser shot). There exists one more approach - brazing - but I think it is less convenient for small scale production. In all those cases - the outcome is very clean joint (in case of brazing - it is filled with brazing material). Welding technology is very fast and allows to minimize the amount of tooling. With welding you do not need to keep box in a fixture to insure tolerances for 24 hours (and this is in case if you are doing all joins simmultaneously, if not - it is even longer). What we got for this test was probably made using 5mins epoxy - unreliable, transparent, lots of emanation, boxes do not really match. They are usable. They are usable even for the final detector even if the gaps will be out of control - we'll do the alignment and will measure the efficiencies in the first run when we'll start using those. But we may have problems assembling those boxes into the structure as designed by P.Kroon - design is tolerant to the imperfections but only to some degree. Spot welding certainly does not care of a light leaks in the corners. M.Lenz have a solution - he used black optical paint which has no chlorine in the base material and which fills the holes in the corners and fills the overlapping joins too. Does that mean we have solution to light leaks problem - not at all. Further work is certainly required. I think we can make any technological solution work if we are certain that it will not bring back all those nightmares.

Yasuo Miake 04/18/04:

We might need another one in the following week after Prof. Zolin's arrival to BNL. It is time to fix the design...

Lid & Connectors:

EK 04/16/04:

One more comment - we are planning for a standard back cloth (po russki - barxat) glued to the inner surface of the lid in between the lid itself and pc board - all screws will simply go through. Otherwise - it may be difficult to light tighten the penetrations. Will you be able to find appropriate material or .... we'll need to look for it somewhere else.

L.Zolin 04/16/04:

Number of connector holes at lid (shown at drawing) are 5 and its sizes are 34x20. Is it final decision?

EK 04/16/03:

As for connectors - there will be 5 connectors per box but only three penetrations (we are  still  waiting for  final samples from Mike Lenz - Mike - what's the status?).

ML 04/17/03

AMP connector samples will be here by next week. It looks like the HV connector types used on Emcal bases will work.  We should be able to use Wiremax HV wire outside the Aerogel boxes. (someone should check with safety about that). Signal and LED cabling can be done with standard

RF connections. (Lemo / K-Loc). All connections can be made within 14mm of cover.

Purging
Yasuo Miake 04/17/03:

Concerning the box design, I still want to have nitrogen gas pipe line for the protection of the aerogel.  Konno's test and calculation seems to convince me that we do not need gas flow for heat. I still want gas flow for protection of the aerogel.  The aerogel might not be damaged by the outgas from the epoxy, the aerogel can be damaged with solvent such as alcohol.  Gas flow can be small for  this purpose.  I hope this won't be big headache.

EK 04/17/03:

Finally on nitrogen. There is no harm in purging so why not. We'll need to take care of the light and also to make sure that it will not bring the dust neither to PMT's nor to aerogel.* *We'll use this detector probably for ~ 10 years, this is a long time. As for the light and inlets - why not to make the inlet-outlet connectors part of the pc-board which holds the PMT's. The box is not a 100% hermetic, we already have penetrations for electrical connectors. Light and air tightness are due to the cloth on the inner lid surface. Same will be valid for N2 inlet/outlet. Additional Light lock can be arranged with a bent pig-tail of a black pipe on the inside of the box so even if the box is disconnected - light will not penetrate into PMT chambers. Can we ask Motoi to give it a thought. If Motoi can address design issues tomorrow - the whole problem will be settled.

Susumu 04/22/03:

 The carbon dusts seem to be stacked (because some of the box is left open due to its out of use) over the Goretex here and there on its surface, which remind us that previous observations and reports telling that the gas (for cooling if needed) should be very clean in case that is transmintted over the Goretex (but not just outside of the Al-box). The dusts can be easily wiped by the finger, but the wipe is available only when boxes are taken out from the integration and are opened for cleaning. It seems that the surface (is very fine structure and therefore) can not be cleaned up by cleaner gas (the finger-wipe is successfull because it is done by the solid-to-solid contact), once the surface is made dirty/dusty.

Preamps

EK 04/16/03

while trying to tune the discriminator thresholds we found an interesting feature of the aerogel signal which may affect the preamplifier design. Our integration box basically extends the signal (in time) spreading individual photoelectrons over few 10's of ns. This results in essential difference compared to RICH - with 10 phel signal amplitude does not develope (it is not proportional to total charge). Simple threshold discrimination say on the level you would expect to correspond to 3 phel does not work at all. I discussed the problem with Chi trying to persuate him to give a lecture on signal processing/conditioning to your students (they are real good) but - he offered help as a reviewer instead. He also suggested that preamp should be of a shaper-integrator design and he is ready to help with design if asked for the help.      

Yasuo Miake 04/16/03

Please let me clarify the problem.  While all the photons from

RICH arrive at the same time, photons from aerogel arrive intermittently

within 5 - 15 ns.  Is this what you are saying?

If so, why your integration box which integrates few 10's ns cannot

INTEGRATE all the photon signals?  Is this due to time constant of

shaper?

I think this is indeed key issue to make design of the trigger.

I am glad you raise this issue at this time.

Kyoichiro Ozawa 04/16/04:

  Narumi Kurihara, who is a student of Univ. of Tokyo, is working for

the preamp of Aerogel. He is now at BNL. Please talk with him directly.

  I think he got information of the characteristics of the Aerogel

signal from Tsukuba group. Also, he checked the time-constant of the

preamp and FEE using this information.

 For trigger circuit, we will make new circuit outside of the RICH FEE.

 For timing measurement, the threshold of RICH signal is 0.4 p.e. It was

determined by the noise level and it corresponds to 80mV for the RICH

signal. The total range of the RICH FEE is up to 8 p.e. So, if we take

the total range of Aerogel up to 50 p.e., we can have a threshold of 3

p.e. Of course, we have to consider the difference of the time constant.

So, please advice to Narumi. 

  For shaper/integrator design, I'm afraid the worse of the timing

resolution. 

EK 04/17/04:

I'll try to summarize briefly what we observed untill now. First - remember we have no filtering (shaping) in the output circuitry at all for today, so we are dealing directly with signals from PMT's. Second - in RICH - all photons will be at a PMT photocathode more or less at the same time (differences in flight path are small, there is a cancellation due to particle propagation with nearly a speed of light). In aerogel - this is not the case - individual photons are spread in time due to scatterings. In addition - we are using 3" PMT's with transit time ~ 50 ns. We've already seen one interesting effect (please correct me if it is wrong - it must be easy to check on the bench) - 3 ns change to the signal time due to few gauss on magn. field. I have no idea how big is the spread in collection times for different parts of the photocathode. For all those reasons - what we've seen in Tsukuba (I think we have recorded PMT signals) and what we see here at BNL often looks more like a sequence of pulses corresponding to individual photoelectrons (typical pulse width ~ 10 ns compared to the total pulse duration of ~ 60 ns). Another indicator - we measure the charge with our ADC's. This 60 ns pulse length is also consistent with charge /v relations as per ADC measurements. I do not know the schematics of the amplifier we are using (in the trigger circuitry - it is NIM 612A - if I remember correctly) but it is certainly not the charge integrating - shaping amplifier. I talked to Narumi and asked him to talk to Chi, I am not an expert in sygnal processing, Chi and Narumi would know, understand and resolve this issue together.

EK 04/17/04:

When last mail was sent - I realized that I never mentioned that all our observations related to signal shape were made with LED pulsed by 20 ns long function generator pulse and tuned to deliver ~ 10 photoelectrons per PMT. It could have some additional deteriorating effect on the pulse shape.

Integration

L.Zolin 04/16/04:

Fastening of box to 3 mm Al bar will be done supposedly by screws through side parts of box (as it can be understood from drawing). It will require opening of aerogel counters direct before fastening after test of its light protection.

It is undesirable order. Maybe it is better to use for that some small lugs fastened outside to side parts of box (to avoid disclosure of counter)?

Prototype testing:

So we now have two more tests on our agenda:

- stacking the two boxes as they should be in the real life;

- testing magnetic field effect with PMT's along and orthogonal to z (from my old measurements - lateral field was more effective in killing PMT's then axial but that was with small PMT's).

Let's see if we can think of anything else- everyone is welcomed to comment.

We may assume that any test will take a week (access is provided once a week). We still have 4 weeks of running. The first week begins tomorrow. I'll try to get answers about running with aerogel trigger from trigger group meeting today so at least one test we'll probably have scheduled. Then we'll decide on the whole sequence. I suggest everything except trigger test to be done in basic configuration (no signal splitting).

Code development

Hiroshi Masui wrote:

>Dear all

>

>First version code of Aerogel Cherenkov Counter Prototype 

>is commited into cvs repository under

>offline/packages/accp

>http://www.phenix.bnl.gov/viewcvs/offline/packages/accp/

>

>

Trigger

MJT 04/15/04:

     Stimulated by the Aerogel test and the trigger discussion, I would like to emphasize the importance of trying to develop an Aerogel trigger for high pT identified hadrons, hopefully pi, K and p, but also pi and K+p would be ok. Even though the Aerogel for the next high luminosity Au+Au run will only cover a limited solid angle, it could be of crucial importance to distinguish the different production mechanisms for protons and pions in the range 2-5 GeV/c in pT and higher. We would do this by single inclusive, and possibly more importantly by correlations. If the pions are from jets and the protons are not, then the two particle correlation of any charged particle to a pion or a proton should be very different. Both the single inclusive and two particle correlation function are nearly impossible to do on `min-bias' events. If we could have a trigger on identified high pT hadrons  with pT> 2-3 GeV/c (like the photon trigger) then we would be in a position to make these important 2-particle correlation measurements in the next Au+Au run, even with a limited solid angle, since the second particle could go anywhere. I propose a task force (of experts) to look into this issue. If the proton and pion production mechanisms could be clearly distinguished in the range 2-5 GeV/c, it could be a key test of whether recombination(QGP)  rather than fragmentation(QCD) is producing the anomalous yield of high pT protons, discovered by us, and could cement our position on this key discovery and where it may lead.

                            Mike Tannenbaum

C.Ogilvie 04/15/04

In the aerogel LOI, there is a brief discussion of possible lvl1 trigger

options. The leading candidate I understand is adapting the lvl1- trigger

used by the RICH.

A.Frawley 04/15/04

In AuAu (at 4 x design luminosity or less) it would be done in level 2,

since level 2 sees all of the data.

In pp or pA it would need to be done at level 1, perhaps with some level 2

cleanup. This is because level 2 can not see all of the data in pp or pA.

EK 04/15/04

I believe in the LOI we simply adopted what was in the RICH electronics without giving much of a thought to granularity of the trigger or correlations between signals from Aerogel/ToF backing/EMCal/RICH and even DC's. Let me copy what is written in LOI on this subject to this mail

/ In the RICH local LVL-1 trigger, one trigger segment has 20 PMT's. Thus, the signals from 20 PMT's are summed in the RICH FEE to generate one trigger signal. The method to generate the trigger signal should be described below. There are two steps. First, 4 signals from PMT's are summed in the Int-R chip on the AMU/ADC board. Next, outputs of 5 Int-R chips are summed on the bus of the back plane of the RICH FEE. There are 5 AMU/ADC boards in the half of the RICH FEE crate and these 5 board share the bus line for the trigger signal. The signal currents from each boards are summed using a wired-or method. /

/ If the signal of the Aerogel Cerenkov counter will be used for the LVL-1 trigger, this summation method should be changed. The number of PMT's in a trigger segment is the important number to develop the trigger scheme./

There is a similarity in the granularity of two cherenkov detectors so the very first impression is that if RICH works for electrons - similar approach should work for charged hadrons in aerogel. This may or may not be true. There are two aspects to consider - low momenta electrons (aerogel has no angular cutoff) and hits in the PMT windows.  We have two PMT's per box -  the latter kind of background will be easy to kill in the analysis (timing and pulse height) but - it may well be a main source of the trigger signals from aerogel detector if  RICH electronics is used "as is" (I can be wrong - we need simulation).

In the end - we may be safe in our assumptions that everything will work to our expectations but - given the degree of an interest to the pt range of 2-5 GeV/c   and the fact that we may (hopefully) have have of our ultimate aerogel coverage available to us in the next AuAu run - MJT is perfectly correct rising this issue now.

Jamie Nagle 04/15/04:

I am glad to see this thread started.  Clearly for p-p, d-A  and light

ions, it should be required to have the aerogel in the Level-1 trigger.

Level-2 algorithms can always be designed later, but Level-1 needs to be

thought out up front.  Using the RICH electronics and trigger system is

the simplest, but as Edward points out one needs to see if the granularity

match works.

Also, it seems that adding the aerogel trigger information to the ERT

version of the LL1 (with an update for a second chip) might work well.

There should be lots of FPGA space for other algorithms.

The current high pt charge trigger at Level-1 in the d-A and p-p runs this

year is simply a 4x4 EMC energy threshold.  There is still quite some

debate about whether this trigger efficiency can be understood, thus

making this trigger useful.  Note that Jia in his analysis did not keep

the EMC cut to clean up background, due to trouble understanding the

efficiency (correct me if this is not right).

One other note is that Tom Hemmick has pointed out that with all our

silicon layers (upgrade), we will increase the flux of electrons from

conversions by a large amount.  Perhaps after this run is over we should

have a upgrades trigger meeting to discuss how the various upgrade pieces

work with the Level-1 triggers.

Kyoichiro Ozawa 04/15/04:

  Before I replyed this thread, so many people already mentioned

many issues. Thanks very much. I would like to make comments about 

our plans. 

  We would like to make another trigger circuits to generate 

Aerogel trigger bit. It means we will not use the RICH trigger 

circuit, because RICH trigger circuit has large trigger tile (20

PMT's). We olnly need sum of 2 PMT's for one Aerogel segment. 

Also, we would like  to handle this trigger bit in the ERT LL1 

and make high Pt trigger in LL1. For this part, we will use 

the same scheme as the RICH trigger. 

  Our concern is trigger scheme. We can select high pt pion 

using RICH and Aerogel trigger. It's straight forward. 

  Some triggers has difficulties. For example, to identify 

high pt Kaon, we need RICH veto, Aerogel trigger and momentum 

selection. If we only have RICH veto and Aerogel trigger, we can not 

separate low momwntum pion and high pt Kaon. For this issue, 

Susumu and Tsukuba group will have results. 

  Also, Narumi Kurihara, who is our student in Univ. of Tokyo,  

is planning this triiger circiut. Now, he concentrates to make 

read out circuit of Aerogel data and the trigger circuit 

has only schematic designes. So, the comments for the 

Aerogel trigger is very welcome.

  He is at BNL now, and maybe, he can give a presentation 

about Aerogel FEE and trigger circuit at Aerogel meeting.

BZ 04/16/04

Very good discussion on this!

If I could add some programmatic thoughts:

1) Given the small aperture that will be covered by the aerogel in

Run-4, perhaps the first thing that would be useful would be an estimate of the PID-ed particle reach in pT using the aerogel as a function of L*dt. 

2) If good pT reach emerges from the study in #1, and if trigger

electronics looks feasible for Run-4 (or at least prospects for L2 in Au-Au as Tony notes), then I would make this a key point in the presentation to the PAC.

   There may be a certain level of irony here-- apparently paper mail

has been sent by  Berndt Mueller to the four spokespeople and Tom Kirk advocating (in effect) energy scans in Run-4. I am away from Nevis, so have not seen this mail, and I got a somewhat confused story from Tom Kirk about it-- something about the old van Hove arguments about changes in <pT> versus E_T (which somehow gets translated into root-s, with a special emphasis on kaons(?).

   At any rate, if it turns out we need most of Run-4 to make a

definitive test of recombination models using the aerogel, then Berndt will have to decide which of his favorite topics the PAC should endorse...

