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JOINT EXECUTIVE/TECHNICAL BOARD MEETING
SSC LABORATORY

UPSTAIRS CONFERENCE ROOM, BLDG. 4
FEBRUARY 1 - 3, 1992

FEBRUARY 1

8:30
8:45
9:30
10:15
10:45
11:15

12:15

12:30
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7:00

Introduction and goals for meeting - Trilling

Status of detector parameters and cost summary - Gilchriese/Etherton
Trigger strategy summary - W. Smith

Discussion

Break

Summary of physics section of Technical Proposal with emphasis on
detector parameters required for the physics - Einsweiler

Discussion

Lunch  Executive Board meeting

Report from the muon chamber selection committee - Maki/Thun
Discussion

Break

Report on US/Russia forward muon system workshop - Skuja/Bensinger
Report from Cerenkov counter review committee - Reeder

Report on US/Russia meeting on barrel toroid - Bensinger

Muon scintillator -- layout recommendation and report on US/Russia
discussions - Thun

Summary of muon system cost - Bensinger

Discussion

Adjourn

Group dinner

07 \9)



FEBRUARY 2

8:30

10:00
10:30
11:15
11:45

1:00

Discussion and formulation of EB/TB recommendations on muon system
Barrel chamber selection
Inclusion of Cerenkov counters in forward system
Layout of scintillation counters
Implementation of muon system
Break
Report from the forward calorimeter review committee - Strovink/Frisken
Discussion of FCAL recommendation and formulation of EB/TB
recommendation on FCAL

Working Lunch

Front-end electronics (Proposal content, decision process and schedule)
Lankford/Williams

Report from electronics cost meetings and electronics cost summary
Williams/Gaines/Smith et al.

Discussion and formulation of EB/TB recommendations on electronics

Brief updates from tracking subsystems on scope, cost, or other new

items since the last EB/TB meeting

Silicon tracker - Seiden

Straw tracker - Ogren

Fiber tracker - Ruchti/Elias

Intermediate angle gas microstrip tracker (including discussion of

boundary between barrel and intermediate angle region) - Edwards

Break

Report from Tracking Evaluation Committee (including summary of

simulation results) - T. Kondo

Adjourn




FEBRUARY 3

8:30

10:15
10:45

11:30
12:30

1:30
2:15

3:00
3:45
4:15
5:00

Discussion of Tracking Evaluation Committee recommendations and
formulation of EB/TB recommendations on tracking

Break

Summary of latest central calorimeter parameters and cost for Technical
Proposal - Mantsch/Hubbard

Discussion of EM resolution, hadronic segmentation,... - Green et al

Working Lunch

Central calorimeter prototype - Green/Hubbard/Mantsch/Takikawa et al.
Test beam feasibility report - Amendolia/Gilchriese/Green/Siegrist/
Trilling

Discussion and formulation of EB/TB recommendations on calorimetry
Summary of other cost items - Etherton

Discussion and formulation of action items

Adjourn
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Wedley Smith SOC TRIGGER 29-JAN-92 LI

SDC TRIGGER SYSTEM Sox A

Level 1:

Identify Physics Objects:
Electrons
Photons
Muons
Jets
Neutrinos

Level 2:
Refine Identification of Physics Objects:
Sharper Py Cuts
Electrons From Conversions
- Muons from Decay/Punchthrough
Refine Energy Sums/Clusters

Level 8:
Full Physics Analysis/Decisions

Benchmarks for Trigger Performance:
e’s, i's from inclusive W’s, Z’s
Jets at high Py
High Py ¥'s
Missing Eg |
Low Py multileptons

UNIVERSITY OF WISCONSIN - MADISON # HIGH ENERGY PHYSICS




Wesley Smith - $OC TRHGGER 29-JAN-92 . 2

LEVEL 1

Electrons & Photons:

Find (.1 x .1) Cal Towers with E_, > Thr

Require Ey /E,, < .04 - .10

Require Pattern of surrounding quiet towers (isolation)

Y's: Match w/Shower Max in .2n x .2¢

e’s: Find Outer Track Segments w/Py > 10 GeV/c
Match Track Segments w/Shower Max in ¢ in

1/1024 . :‘P"."‘:C: .. \!{L‘ o “*-)-'(’H"" sn Loty .'wr-.'.A:!','.‘

Assign An = 0.2 from Shower Max to Track
Match Track w/Cal on An=0.2, A$=0.2

Muons:

Muon Tracks from Scint + 6-layers w/Pp > 10 GeV/c

Option: Find Outer Track Segments w/Py > 10 GeV/c
Match w/Muon Segment from ¢-layer in 1/1024
Use Momentum cut based on Tracker Py bits
(Use Scint to associate ¢ and 0 tracks)
Match Track w/Quiet Cal on An=0.2, A$¢=0.2

Jets:
.8 x .8 grids of overlapping towers > E; .

Neutrinos:
Sum Missing Eq over .1 x .1 Towers > Ey,

UNIVERSITY OF WISCONSIN - MADISON # HIGH ENERGY PHYSICS



Wedley Smith SOC TRIGGER 29-JAN92

LEVEL 2

Electrons:
Use Si Track to Tag (Kill) Conversions
Use Si Track to impose Py vs. E cut

Muons:

Use Si Track to Kill/Tag Punchthrough/Decay
Compare Si Track Py vs. Muon Py

Additional Muon 6-layer reduces beam spot o(Py)

Jets:

Measure Energy in cone

Find Stiff Tracks in Jet

Search for Unisolated Electrons near/in Jet
(stiff track + Tower w/low H/E)

Neutrinos

Add Muon Energy into missing Eq sum
Sum Jet (cone) Energies

Topology: location of E4 vector (hole)
Search for lower energy leptons

UNIVERSITY OF WISCONSIN - MADISON # HIGH ENERGY PHYSICS




TRIGGER 01/29/92 B
Level 1 Level 2
Segmentation Level 1 Segmentation Level 2
per half/fend  Data/bin per half/end  Data/bin
Silicon -- -- 2048¢ x 69 5 pr bits
Barrel Track 1024¢ 4 pr bits 1024¢ 4 pr bits
Int. Track 1024¢ x 47 4 pr bits 1024¢ x 47 4 pr bits -
Cal 5| < 1.8
Cal Towers 64¢ x 187 EM & HAC 64¢ x 187 EM & HAC
8 bits Egy 8 bits Egy -
Sh. Max Layer X 1024¢ x 9 Hit Flags 1024¢ x 97 8 bits Egy
Sh. Max Layer Y -~ - - 1449 x 32¢ 8 bits Egy
Cal 1.8 < |n]| < 2.6 )
Cal Towers 64¢ x 89 EM & HAC 649 x 87 EM & HAC
8 bits Egy 8 bits Egy
Sh. Max Layer X 512¢ x 49 Hit Flags 5124 x 47 8 bits Egy -
Sh. Max Layer Y -- -- 64n x 32¢ 8 bits Egy
Cal 26 < |n| < 3.0
Cal Towers 32¢ x 29 EM & HAC 32¢ x 29 EM & HAC  _
8 bits Egy 8 bits Egy
Sh. Max Lliu X 256¢ x 2 Hit Flags 256¢ x 2n 8 bits Egy
Sh. Max Layer Y -- -- 16n x 32¢ 8 bits Egy
Cal [n| > 3.0 8¢ x 49 EM+HAC 8¢ x 4n EM+HAC
8 bits Egy 8 bits Egy
Muon |p| < 1.0 1024¢ . Hit Flags 1024¢ x 59 5 pr bits p
32¢ x 59 4 pr bits -- - -
Muon 1.0 < |n| < 2.5 1024¢ Hit Flags 1024¢ x 87 5 pr bits
32¢ x 87 4 pr bits - - - -



Waedley Smith SOC TRIGGER 29-JAN-92

MAJOR MILESTONES

Completion of Trigger System Design Specs. 1993
(incl. Technical Choices)

Test Trigger System for use in frontend & 1993
DAQ system bench and test beam operations

(incl. simulation of clock & control)
Complete Design of Global & Subsys. Trigs. 1994

Prototypes of Global & Subsys. Triggers 1995

Initial Delivery of Trigger Interfaces to 1996
Front End and DAQ.

Delivery of Trigger System Begins 1997
Integration and Test of Subsystem 1997

and Global Trigger Systems begins

Integration and Test of Trigger 1998
with Final DAQ/FE Systems begins

Commissioning of Trigger System Completed 1999

UNIVERSITY OF WVASCONSIN - MADISON # HIGH ENERGY PHYSICS
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Total/Missing Energy Trigger
Hardware Configuration for Pipeline Length Calculation
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Figure 1
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Jet Threshold Trigger
Hardware Configuration for Pipeline Length Calculation
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Figure 2
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Isolated Electron Trigger

Calorimeter Data Path
Hardware Configuration for Pipeline Length Calculation

,“\ L1 Accept/Reject
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Figure 3




Isolated Electron Trigger

Tracker/ Shower Max Data Path
Hardware Configuration for Pipeline Length Calculation
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CONCLUSIONS

e The projective geometry and fine granularity
in ¢ of the ITD microstrips enable it to provide
both tracking and contribute to a level 1 trigger.

. Low occupancy (~0.03%) = hits from particular
bunch-crossing can be
isolated for pattern

recognition.

e The ITD contribution to the level 1 trigger
can be:-

* Close to 100% efficient at triggering

on high Pt tracks.
e Between 50% and 75% of Higgs events

provide such a high Pt track.

* The 'background’ rate is typically
between 1/3 and 1 MHz for L=10**33.
- must be supplemented.
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Level 1 Clock and Control Distribution
Hardware Configuration for Pipeline Length Calculations
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Correlated Muon Trigger
Muon and Tracker Data Paths
Hardware Configuration for Pipeline Length Calculations
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Item Cost (K$) Conting (K$) Total (K$)
Level 1: 17,772 6,082 23,854 |
Track 4,466 1,567 6,034
Calorimeter 4,871 1,583 6,455
Muon 3,892 1,407 5,299 J
Silicon 128 37 165
Global 2,148 721 2,869
Level 2: 6,429 1,864 8,294
Tra.gk 315 91 406
Calorimeter 435 1A26 561
Muon 255 74 329
Silicon 2,819 818 3,637
Global 2,605 756 3,360
|Proj. Manag. 552 160 712
Total 24,753 8,107 32,861

OLD




QCAUC‘\'\'OV&S’ \N —_\—ﬁaacr CoS+

Tentrahve ]
Simplilied Track [ sh.Mx. Trigger A *=4.01M
Simpified Moon Linking N e 7 cem”

Cwncl. Ccn+'un3cvxcy) -
= New Trigger Cos+ = 25.6 /M
(L2 +L272 + Can+'m9.)

Note :

Carrelated Muyon Triager Elim:;aa_-le:
‘thes< Sau;v:js- + CoS+s O.S M More




-~

T c\mer Conclusions
We— have A-QVQ\.OPQJA a baselw\,g. c\.e,sﬁgn Yha+4
1l. shows we can ‘\'riﬁaer +he SPDC detectar

2. P(‘au;&es G \ore\\mtmry \itst+ o'c N hat (s
needed E£ramm Hrant ends

3. \F)(QS &e*e(‘m;neé -HAQ overa\\ CcosA awn d
Scoype of xhe togger

4. W\ Serve as the basis for fucthen
S\{S‘\'CV“ O)O'FIVV\:Z'Q,“'{OV\
nNhat's Nexd :

De‘\—a’\\e‘L 7)'¢ maps c‘é SubsyStern
de*&(:\’d(‘f and ‘Gf‘dﬂf‘ end electenics (bd-ards/crm

Swmulation Stodies witw PauCameteci Zations ot
SU\OSY‘S‘\—QW\ deteCxayr p efs Lot mance







K&k TR Y (qZ_

ol hs weller

Stadus o§ ’P\m{sus Sechewn 223 o

\—

OVM\MQ,».) \

SOVVYN Q)l \rtb,\tm“ P\Aj nes ) isal o:'b. Ww‘ts’t

d&MM&AMj Qs(\-eu’rs = detectn
Jetuurtwuds

um\»\s\-m&w\) ot " sdnant '\;\Af'i(us“ aniny
C\MM%Q O\~ wext Abcode = addnss

%U\M).m&, co.@ ols es

a2 $\M(¥\L o\).‘ted"‘\ W\ot)\!.‘.& <o
qet oY ecsenthals

= (lL'\"‘»&S.& $\\Mo&d‘0 WS AL("QL&"\ k—L{.‘SO

O\ ?sz"w\ -}o.i\cv\s b{. ‘oo‘&b»v\l
o te tn : \th o O\&,\.vssuss'(' «o:tﬁ.

?b\ {—bvwxmu. \Mvhgo..i'\ows:



“"CL\Q, bg, &*u&"\ t

NMNusns

(Csb\ \»*\OM VPQAW o.’w\ }d&ou

fecruued Ifeg ds.‘oon,sﬁ (30

2 S h*us' d Shaaw Qo.f—lg
+ T CSCgFﬁ USUJ}S Ao S amA

AVx ~ 1S9 A 1T i Bal

Covtrese \1&\ {6 ) em[u»il LLDY

sbm\—dwn = M\»JJ'\P(IS o(» 6-0§
(m#:a v [128  ~.oMq ... )

BMAQ.L / E\AALO@ Mg“"tm ‘[L; (-4
Gwé-tu? /F«M»w\& +-&o.u\$1+‘0v\ ?,L LN

-~

WO U\o;(,k( y WRW - LV W %ku“'tQ$l -

o~

W»\dums ) ALYV Q)w\eut'(" s

own  CALek®q .. )
S\nowean  Daramrtwn 2odond (o fuw tTOs
29"

=



From: CSA: :EINSWEILER 15-JAN-1992 15:47:55.01

To: @CALO.DIS

CC: EINSWEILER

Subj: Calorimeter Performance for the Proposal
Gent lemen,

In the absence of any better results from the calorimeter group, I am

planning to start a number of simulation runs with the following parametrization
of the baseline calorimeter :

—

| Barrel .14/sqrt(Et) + 0.01
Endcap .17/sqrt(El) + 0.01

1) EM resolution

These numbers a Chris Hearty, and include the
effect of a 400 photoelectons/GeV photo-statistics term (I believe this
is Dan Green'’s official number). The radiator is assumed to be 4mm Pb

in the Barrel and 6mm Pb in the Endcap. I have been ‘conservative’

and accepted a 1% constant term. I would prefer to use something better,

but that is presumably unrealistic... (0Of course the + means the two terms
are added in quadrature).

2) HAD non-linearity : Chris Hearty’s fits of the fon*<n + b/E*’czfor the
pi/e response ratio are being used. The values of t s were
derived by Chris from Tom Handler’s CALOR89 simulations of the
Model B calorimeter that was considered as part of the absorber
task force decision. The particular fits that I am using are for the

case that one ‘calibrates’ at 300 GeV (i.e. pi/e is defined to be 1).
The sEggested parameters are :

—\

Barrel : a = 1.132, b = ~0.3073, ¢ = 0.15
Endcap : a = 1.163, b = -0.3782, ¢ = 0.15

3) HAD resolution : Again, these parameters were

ed from Tom Handler’s
is

Barrel : .67/sqrt(Et) + 0.06
Endcap : .73/sqrt(El) + 0.08

I have asked Chris Hearty to get newer versions of these resolution functions
for the current geometry (and different integration times, etc.) I suspect
they will arrive too late to be useful... My bottom line is that in order to
get through a large backlog of simulation jobs, I need to finalize these
functions pretty soon (and I believe they will have to appear in the

Overview sub-section of the Physics section), so it will look bad for us if
the calorimeter section contains some different set of parameters...

So -~ please object violently now or forever (at least until April 1) rest
in silence...

Kevin
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Resolution of a Simple Drift Tube

Yuzo Asano
Institute of Applied Physics
University of Tsukuba
Tsukuba City, Ibaraki 305 Japan

5Jan. 1992
Revised 23 Jan. 1992

Abstract

In a cosmic-ray test, a spatial resolution for a simple drift tube with a square
cross section of dimension 8cm x 8cm was studied”. The resolution was found
to be about 460 um (standard deviation) when data were fitted with a gaussian
shape excluding the very proximity of the anode wire (2mm from the wire)
where the resolution becomes significantly worse, and a constant fraction timing
discriminator was employed. With a careful optimization of the signal shaping
and fraction value, the resolution is expected to become about 420 um.

A direct evidence has been obtained that there is almost no angular
dependence of the R-T relation for the drift tube. With 4 layers in a station,
the aimed resolution of 250 um/station can be achieved with this simple

large-cell drift tube and there is no need to tilt each tube in order to face the

interaction point.

Drift Tube

The drift tube employed in the test has a square cross section of inner
dimension 8cm x 8cm. Its length is 50 cm. An anode wire of 100 um in diam-
eter was strung at the center. A high voltage of 3.3 kV was applied to the
anode, whereas the tube wall made of aluminum was grounded. Original design
was to apply 3.5 kV to the anode, but with P10 gas, it produced partial-streamer
mode signals; the high voltage was lowered.
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Figure 2.12. Cross section of module edge showing the tube end plate, top and bottom
rails and outer piate. For this BW)3 module, the outer plate coatinues
dows to the BW2 module to form a BW2/BW3 tower.
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Fig. 2.1. A schematic illustration of the drift cell structure.
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Experimental Setup of T816
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Fig. A3.1. A schematics of the experimental setup. This shows the test
materials for the "extra-material condition". Muon beams are coming from
left.
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Report of the Cerenkov Review Committee

D. Hedin,
H. Lubatti,
M. Miller,
D.D. Reeder, Chairman

21 January 1992




Charge to the Cerenkov Review Committee

The review committee is to determine if a forward Cerenkov
counter is to be included in the Technical Proposal either in the
"baseline” design or as a potential upgrade option. Review criteria
include:

e additional capability provided by the Cerenkov counter beyond
what can be achieved with the scintillation counters

¢ uniformity of response of the Cerenkov counter as a function of
various variables like Pt, longitudinal source point position etc.

e tunability(in Pt) of the Cerenkov counter. This should include
consideration of how reliably trigger efficiency can be determined
® cost

The committee may wish to include other factors.

The committee is requested to compare the trigger and timing ca-
pabilities of the following three configurations for the forward muon
system, considering potential operation at 10**33 and 10**34 lumi-
nosity, and to recommend the most cost-effective direction.

1. Cerenkov counter only

2. Two layers of scintillator only

3. One layer of scintillator and Cerenkov counter.
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| Design Parameters of the Gas Cerenkov Counter

M —

R —

Parameter . Value

Gas Medium N,

Gas Pressure 1 Atmosphere
Index of Refraction (A=3500 A°) 1.000309
Width of Counter - 2.00 meters
Inner Radius 2.15 meters
Outer Radius 6.55 meters
Width of Cerenkov Medium 1.85 meters
Mirror Reflectivity 85 %
Phototube | 5" BURLE 8854 (1)
Expected # of Photoelectrons 17.8

# of Cells per Counter 200

# of Mirrors per Cell 4

Size of Each Mirror ~ 40x45 cm?
Focal Length of Each Mirror 1.40 meters
Cerenkov Light Ring Radius at Phototube  2:3.73 cm

Momentum Threshold for muons

4.25 GeV/c
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The Design and Engineering Program

e The basic design of the cerenkov array incorporating multiple
tubes should be completed.

o The design, specification and engineering of the support system
should be done in parallel with the array design and in consultation
with the design of the forward drift chamber supports.

e Restudy the division into octants (quadrants? whole?)

e The procedures, tooling etc. needed to align the array must be
designed engineered and included in the costs. The space required
should be defined and identified.

e The installation procedures and equipment must be defined in
coordination with the integration group in order to insure the space,
line of sight, time, etc. is compatible with the overall installation

plan.




Costs

Estimation:

o Installation and alignment not included.

o Eiectronic readout is expensive ($ 2,500 per channel)
o There is an equal number of PMT’s per unit area.

e Boundary between forward and intermediate trigger?
e Number of mirrors imaged on a single tube (47)

e The use of Winston cones to ‘tune’ the effective diameter of the
photo cathode.




RECOMMENDATIONS

e We recommend that the cerenkov trigger array (as modified for
guard or anti- tubes) for the forward muon system be incorporated
as part of the Technical Proposal. (perhags os an egkion?)

o We recommend that the scintillator array in the forward muon

system which overlaps the acceptance of the cerenkov array be elim-
inated.

e We recommend that the design and engineering effort directed
toward the cerenkov array be increased with the goal of a detailed
definition of the device, of its construction and alignment, and of its
installation. As discussed below we believe that the potential exists

for significant cost savings compared to the current configuration.

o We recommend that the costs be reestimated according to the
common standards used elsewhere in the collaboration.
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Report of the Cerenkov Review Committee

D. Hedin, H. Lubatti, M. Miller, D.D. Reeder, Chairman
January 29, 1992

On 21 January, 1992 the Committee met at the SSCL together with A. Skuja. The
cerenkov trigger option for the forward muon system was presented by U. Nauenberg. Un-
fortunately, there was no presentation by an advocate of the scintillation counter trigger
option, nor did the Russians attend. The charge to the committee is appended, but in brief
it is to recommend to the Collaboration whether to include the cerenkov trigger option in
the Technical Proposal.

1 Introduction

The forward muon system is designed to detect muons in the n range 1.5 < 5 < 2.8.
Since wire chambers with drift times t; ~ 500 nisec are the primary recording devices, it
{s necessary to tag the crossing time with & fast counter. We assume that the necessity of
a low p; trigger in the forward muon system has been established e.g. to participate in a
combined element trigger to select rare multilepton events. Candidate technologies for the
fust counter are: cerenkov counters and scintillation counters. The scintillation counters
are simpler and perhaps less expensive, but they are sensitive to neutrons and, individually,
they are omnidirectional. The cerenkov on the other hand is more difficult to construct and
operate, but it signals only particles with relativistic velocity moving in a selected direction.

This committee has been charged with comparing the performance of the Cerenkov
counter trigger to that of two layers of scintillation counters. We have been hampered in
doing this by the lack of & design for the forward muon trigger scintillation system and,
more importantly, any estimate of its performance. However, based upon experience at
the Fermilab collider, it is questionable whether two layers of scintillation counters could
meet the trigger specification (~ 10¢ level 1 muon triggers per sec of the total level 1 rate
10* to 10° at a luminosity of 1032 em=?). Its effectiveness would be severely reduced, perhaps
to zero, at a luminosity of 103 em~2. In order to be used as a trigger, the scintillators would
need to be combined with a trigger formed using the drift chambers. The overall rate is
impossible to estimate at this time, when so little is known concerning the performance
of the drift chambers or the environment. However, the credibility of the monte catlo
calculation of the background radiation will be evaluated experimentally during the next
running period of the Tevatron and results might be expected before Fall 92.

As an illustration of the limitations of the scintillation counter trigger, we calculated
the trigger rate using & very simple model. We started with 2 layers of counters behind
the forward toroid; each layer having 700 counters. We then assumed that there were 14
hits per layer per pp interaction - these hits could be from either charged particles or
from neutron interactions - and that the segmentation is such that each counter hus 8 2%
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occupancy. This number of hits is comparable to what is seen at the Tevatron (CDF) and
is predominately caused by beam scraping at small angles. The flux is greatly dependent
upon the specific geometry and will be greater at smaller radii. Finally, we assumed that
the trigger was formed by requiring the coincidence of a single counter from each of the
layers (ignoring inefficiencies due to edges). This model together with the 2% occupancy
leads to & prediction of 0.28 level 1 triggers per pp interaction for each end of the forward
system (f{.e. 1 =2 MHz)! The background fluxes are quite likely to be greater at SSC than
at the Tevatron, so perhaps the average rate is conservative! Given this, admittedly crude,
result, the performance of the scintilletor st thiv inilisl luminosity is marginal. Certainly
the luminosity upgrade to 10%¢ would render much of the scintillator useless as o trigger.
Thus, the two scintillator plane configuration, as we understand it, seems inadequate.

The cerenkov counter arzay, potentially, can meet the desired trigger specification. The
design is not completely defined, so thet the performance and cost remain uncertain, Nev-
ertheless, it seems to provide the margin of safety needed to meet the increased luminosity
and still provide a muon trigger at large 7.

Cerenkov counters intrinsically have a sharp threshold in p rather than p;. The value
of the threshold is inherent in the design - optics photocathode diameter etc. - and is not
‘tunable’. It may, however, be possible to use different effective photocathode diameters
and achieve a sharper p; threshold. The combination of the cerenkov and the wire chamber
trigger can provide the desired on line ‘tunability’ in p, while also reducing tube noise. It
appears that the trigger rate from the cerenkov alone might be a fraction of the 10 KHz
max rate input to the second level trigger. But in order to achieve this the noise rate
must be eliminated, either thru a coincidence between two tubes or between one tube and
the wire chambers. Also the momentum threshold must be sharpened by the addition of
‘guard’ tubes on either side of the trigger tube, which can be used to veto lower momentum
pacticles, eliminating this source of false triggers. (See Fig. 1) It will always be difficult
to reduce the first level single muon trigger to an acceptable level (i.e. about 10% of the
10 K Hs total rate) - even using the wire chambers to increase the p. threshold. So the
forward muons will mostly be used in multicomponent triggers. -

We were asked to sddress a potential option of cerenkov counters and a single layer of
scintillator. The scintillator would not reduce the trigger rate from real particles, and there
are other ways to reduce the noise rate as mentioned sbove. Furthermore, the scintillator
is not needed to tag the beam crossing since the cerenkov response time is well under 16
nsec. We conclude that the extra expense and complexity of adding a layer of scintillator
© yields no improvement in physics capability and is unnecessary. Depending on the space
required, its inclusion might even hazard the cerenkov system.

. In summary, we believe the cerenkov option of triggering the forward muon system,
despite its current incomplete design, can meet the necessary requirements of the first level
trigger and the challenges anticipated at the maximum Juminosities.
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2 RECOMMENDATIONS

e We recommend that the cerenkov trigger array (as modified for guard or anti- tubes) for
the forward muon system be incorporated as part of the Technical Proposal.

¢ We recommend that the scintillator array in the forward muon system which overlaps
the acceptance of the cerenkov array be eliminated.

¢ We recommend that the design and engineering effort directed toward the cerenkov -
array be increased with the goal of a detailed definition of the device, of its construction
and alignment, and of its installation. As discussed below we believe that the potential
exists for significant cost savings compared to the current configuration.

¢ We recommend that the costs be reestimated according to the common standards used
elsewhere in the collaboration.

3 The Design and Engineering Program

1. The besic design of the cerenkov array should be completed. The guard tube feature
must be incorporated to sharpen the p, threshold. The items and questions listed
under the section on costs should be addressed.

2. Little heas Leen done in regurd lo the specificetion and design of the support system.
This should proceed together with the completion of the counter design and be inte-
grated with the engineering of the support ete. of the forward muon drift chambers.
The division of the cerenkov counter into octants may be unnecessary, if the cuter
radius is reduced, thus eliminating fractional mirrore.

3. The -procedures, tooling etc. needed to align the arrey must be designed and costed.
The space required should be defined and identified.

4. The definition of the installation procedures and equipment must be done in coordi-
netion with the integration group in order to insure the space, line of sight, time, elc.
is compatible with the overall installation plan.

4 Costs

The estimation of costs for the cerenkov option have nov beea done according to the stan-
dards used in estimating other components. The sign of the difference is not immediately
apperent. For example, the cost of installation is not included, nor are the alignment costs.
On the other hand, the specification of the electronic readout scems unnecessarily expensive.
The requirement of 8-bit flash ADC’s hes not been justified (8 1000 per channel). There
may be double counting of these cerenkov readout electronics costs and those of the DAQ
and trigger tasks. More generally, we were unable to identify the increased functionality
that would justify the order of magnitude increase in per channel cost of electronics for the
cerenkov counter as compared to those of the calorimeter,
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There are a number of design details which should be reexamined in order to minimige
costs and still meet the functional goals. A few of these are listed below, in no priority
order, and we note that it is likely that some suggestions may be incompatible with others.

1.

The current design incorporates an equal aumber of PMT"'s per unit area. Since the
background is significantly greater at small radii (distance to the beam pipe), it may
be desirable to increase the denaity there.

The radius which separates the scintillator trigger counter system used in the barrel
and intermediate regions and the cerenkov system now occurs, by defsult, at the
boundary between the forward and intermediate systems. However, it may be cost
effective to continue the scintillator system at large radii. This would decrease the
number of channels for the cerenkov system and diminish the design problem of the
supports, Knowledge of the background rates as a function of radius in a realistic
environment is of obvious importance in this optimization.

The current design has four mirrors imaged on a single §* PMT. Could the number
of the mirrors on a single tube be increased (particularly at large radii)? This would
aleo result in economies,

The use of Winston cones to obtain an effective diameter of the photo cathode ap-
proximately twice the true diameter ia suggested by the proponents as & method of
lowering the ccrenkov threshold near n ~ 1.5. Whether or not this is optimal in the
final design, it may be that this arrangement is satisfactory throughout the array.
This means that a smaller (perhaps 2-3”) PMT could be used with resultent savings.
By varying the acceptance of the tubes at different radii (i.e. 1) using Winston cones,
the p; threshold could be tuned to the same value.

The integration of the electronics design effort with those of the other components
might lead to standardization, simplification and less expensive unit costs.
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Charge to the Cerenkov Review Committee

The review committee is to determine if a forward Cerenkov counter is to be included
in the Technical Proposal either in the "baseline” design or as a polential upgrade option.
Review criteris include:

1. additional capabllity provided by the Cerenkov counter beyond what can be achieved
with the scintillation counters

2. uniformity of response of the Cerenkov counter as a function of various variables like
Pt, longitudinsl source point position etc.

3. tunability(in Pt) of the Cerenkov counter. This should include consideration of how
reliably trigger efficicacy can be determined

4. cost

The committeec may wish to include other factors.

The committee is requested to compare the trigger and timing capabilities of the fol-
lowing three configurations for the forward muon system, considering potential operation
at 10**33 and 10**34 luminosity, and to recommend the most cost-effective direction.

1. Cerenkov counter only o
2. Two layens of scintillator only

3. One layer of scintillator and Cerenkov counter.
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Magnet Status

1) Meeting with Izhora Engineers / DUBNA of Barrel Toroid
Jan 20-24.

2) Meeting with ITEP /THEP on Forward Toroids - Jan 29.

Design Activities

1) An analyses group has been formed and is active doing
detailed design of the barrel magnet.

2) Conceptual designs of the forward toroids will continue
both in the US and in Russia

3) Coil design is in progress at PSL.

4) Russian colleagues are forming an engiﬁeering group
which will oversee magnet production (single project).

5) Future meetings on magnet design:
o At the SSCL at the end of April.
e In Moscow before the Japan SDC meeting.

6) We would like to bid the rigging contract ASAP.

Jim Bensinger 2/1/92




Milestones

SDC Muon Barrel Toroid (MBT)

Complete Preliminary Design

Begin Fabrication

First Group (12) of Blocks Complete
Vertical Ring Assembly

Deliver First batch of Blocks (24)
Complete Block Delivery

U/G Hall BOD

Complete MBT Installation

8/92
1/93
7/93
12/93
2/94
12/95
1/96
8/96
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Photoelectron Yield <n>
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Photoelectron Yield <n>
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Photoelectron Yield <n>

100 1 R LR D rl R l LR R L l LR | R LEER B
: Nov 1681 :
- Kuraray SCSN-81 -
8 — 1.0 x €0 x 270 cm ]
| ¢ —— -
o + -
60 — 4 p—
i * 4+ Direct 7
40 — -
p x -
- S -
20 :- X x 180 Degree Refl. ~_
i 1 1 1 l 2. 1 1 1 J 2 1 1 J 1 1.1 1 s 1 1. 1 i
0 100 200 300 400 | 500

Distance (cm)

Y- PIECE TwiSTED-STRIP

LICHT CGuUIDE

ﬂ fflﬂrl




EFFICIENCY

1.0

0.8

0.6

0.4

0.2

0.0

ﬁ111ltll1*mllTll11llllfr
= g

- o
+

=3

+ SDC Muon Scintillators
-3

+ Trigger efficiency
% = Barrel ( 2 20 cm)

+ = Intermediate ( 2 7 cm)

llllllllllllllll

%

+

lll'lTlll"ll'I’UTUllllll

ljlll]lJlJllJl_lljllll]ll

10 20 30 40 50 80
PT (GeV/c)

|

20c
que( We <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>