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E-W Symmetry Breaking 

• a=l - 100 pb 

• 1 pb = 10,000 events 

• m H > 2m z, H ~ Z Z, WW 

• Gold-plated Z ~ Z+z-,Z ---? Z+Z-

BR 1/3 x (0.066)2 = 14 x 10-4 

Need 11J1 < 2 for leptons 

- Need better than 20% resolution 

- 10% resolution marginal 
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c::iV.i.G. D. OiJchri~ ~ * 
SSC Central Design oroupt 

c/o Lawrence Berkeley Laboratory, Berkeley, California 94720 USA 

Abstract 

Some aspects of triggering requirements for high PT physics processes at the 
Superconducting Super Collider (SSC) are described. A very wide range of trigger 
types will be required to enable detection of the large number of potential physics 
signatures possible at the SSC. Although in many cases nigger rates are not now 
well understood. it is possible to conclude that the ability to trigger on transverse 
energy, number and energy of jets, number and energy of leptons (electrons and 
muons), missing energy and combinations of these will be required. An SSC trigger 
system must be both highly flexible and redundant to ensure reliable detection of 
many new physics processes at the SSC. 

Introduction 

The intent of this note is to give a few examples of potential high PT physics signatures at 
the SSC and their related triggering requirements. The reader should be warned that not c;~!?E.g~ 
workhas been done lo-quantiifttiggerrates (from ~0Qnd processes) 'so tharprecise energy . 
thresholds or multipliCities for:triggeringmay_~' _ Since it is readily apparent that any-trigger 
system must have the ability to vary thresholds, multiplicity and other criteria, this lack of precise 
infonnation about rates is of little consequence at the present stage of design of triggering syste~s 
for the SSC. I will not discuss triggering for B physics experiments. This issue has been covered 
in some detail in previous workshops. 1 

General Comments 

It is important to remember that there is a very high probability that there will be a gradual 
approach to the design luminosity (l()33 cm-2sec-1) of the sse, jUSL as has been the case in most 
previous colliders. This implies, for example, that energy or other thresholds of interest will 
change with time. In addition it will be important to be able to trigger on known physics 
processes, particularly during the initial operation of the sse. Production cross sections for 
known processes (e.g., tV production or jet production) will be of intrinsic interest in the new 
energy domain explored by the SSC. Funhermore, such processes will often be backgrounds to 
new physics and hence must be understood in detail. Known processes (e.g., Z ~ ee or J1J1) 

-Talk given at the Workshop on Triggering and Data Acquisition for sse Experiments, Toronto, January 16-19, 
1989, to appear in the Proceedings. 

t Operated by the Universities Research Association, Inc., for the Department of Energy. 
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A B C 0 E 
1 Version: Solenoid Radial Parameters 
2 6/28/89 
3 
4 Element Paramo NoFe CaD Sol. Fe Ca~ Sol. Laroe Sol. 
5 
6 Tracker Rmax(m) 1.55 1.55 1.55 
7 
8 Coil Rmin(m) 1.60 1.60 -
9 Rmax(m) 1.95 1.95 -

1 0 
1 1 Calorim. Rmin(m) 2.00 2.00 1.60 
1 2 Rmax(m) 4.50 4.50 4.10 
1 3 
1 4 Coil Rmin(m) - - 4.15 
1 5 Rmax(m) - - 4.75 
1 6 
1 7 Mu Meas. Rmin(m) 4.50 4.50 4.75 
1 8 Rmax(m) 4.70 4.70 5.35 
1 9 
20 Yoke Rmin(m) 4.70 4.70 5.35 
2 1 Rmax(m) 5.05 5.05 7.57 
22 
23 Mu Meas. Rmin(m) 5.05 5.05 7.60 
24 Rmax(m) 5.65 5.65 8.20 
25 
2 6 Toroid Rmin(m) 5.65 5.65 -
27 Rmax(m) 7.55 7.55 -
28 
29 Mu Meas. Rmin(m) 7.60 7.60 -
30 Rmax(m) 9.60 9.60 -
3 1 
32 
33 Bo(T) = 2.00 (all versions) 
34 8yoke(T) == 1.80 (all flux returns) 
35 8toroid(T) == 1.80 (all magnetized Fe) 
36 pion lambda(m) = 0.32 (assumes 1.5xPDG with e/h 
37 
38 
39 
40 
4 1 

t4-¥-
t..!1.. 
44 
4 5 
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End Params 

Version: 
6/28/89 

Solenoid End Cap Parameters 

Element Paramo NoFe Cap Fe Cap Sol. Large Sol. Large Sol. Comment 
Solenoid Solenoid Lona Trkr. 

Tracker Zmax(m) 4.00 4.00 4.00 6.00 

Coil Zmax(m) 4.00 7.00 8.00 10.00 

Barrel Calorim Zmax(m) 4.00 7.00 4.00 6.00 

ECap Calorim Zmin(m) 4.00 4.00 4.00 6.00 
Zmax(m) 6.88 6.88 6.88 8.88 

Return Yoke Zmin(m) 7.00 7.00 7.60 9.60 
Zmax(m) 7.50 8.00 10.10 12.10 

Mu Meas. Zmin(m) 7.50 8.00 10.10 12.10 
Zmax(m) 8.10 8.60 10.70 12.70 

Toroid Zmin(m) 8.10 8.60 10.70 12.70 
Zmax(m) 12.10 12.60 14.70 16.70 

Mu Meas. Zmin(m) 12.10 12.60 14.70 16.70 
Zmax(m) 14.10 14.60 16.70 18.70 

Bo(T) ... 2.00 (all versions) 
Byoke(T) ... 1.80 (all flux returns) 

Btoroid(T) ... 1.80 (all magnetized Fe) 
pion lambda(m) == 0.32 (assumes 1.5xPDG with e/h=1 ratio of active/passive 
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Magnet Coil 

Parameter 
(u n It) 

B(T) 

1/2 L(m) 

R min(m) 

R max(m) 

YD 
(90 deg.) 
lambda 
(90 deg.) 
Tot Wt(T) 

Max Stress 
(ksi) 
Cons 
Tlme(yrs) 
Cost($) 

Comment 
a 

Tracking: 
Parameter 
i(unit) 
Tracking 
Radius(m) 
Tracker 
Length(m) 
Total Xo 
delP/P 
vs eta: 
eta - 0 

-1 
.. 2 

Value 

2.00 

8.00 

4.13 

4.73 

1.00 

Value 

1.55 

4.00 

Large Solenoid Detector Parameters lambda: Fe 25 
26 pion Pb 

(em) 
Flux Return Muon System Calorimetry 

UqA UqA WLlq 
Parameter Value Parameter Value Parameter + Pb +U + Pb 
(unit) I(unlt) I(unit) Value Value Value 

B(T) 1.80 

1/2 L(m) 7.60 
inner 
1/2 L(m) 10.10 
outer 
R min(m) 5.33 

R max(m) 7.54 

AvOensity 6.27 
(gm/cm3) 
No.Me~. 3.00 
of Muons 
No.Me~. 5.00 
Postions 
Bar Wt(T) 11298 
Ends Wt(T) 7028 
Tot Wt(T) 18326 

Comment 
b 

a) 

Barrel: 
Barrel: dehaetaEM 

Had 
B(T) - delta phi EM 

Had 
R min(m) - depth vs eta: 

eta- 0 7.00 7.00 7.00 
R max(m) - .. 1 

.. 2 
Tot Wt(T) - -3 

lambda 7.00 7.00 7.00 
No. Meas. - R min(m) 1.60 1.60 1.60 
Postions Rmax(m) 4.08 4.08 4.08 
eta Range - 112 L(m) 4.00 4.00 4.00 

Barrel Wt(T: 2811 3082 2811 
Ends: 

EndCaos: 
8(T) 1.80 delta eta EM 

Had 
R min(m) delta phi EM 

Had 
R max(m) lambda 9.00 9.00 9.00 

R min(m) 0.20 0.20 0.20 
Tot Wt(T) R max(m) 4.08 4.08 4.08 

Z min(m) 4.00 4.00 4.00 
No. Meas. Z max(m) 6.88 6.88 6.88 
Postions ECap Wt(T) 2447 2683 2447 
Eta Range 

AvDensity 9.28 10.18 9.28 
(T/m3) 
deltaEJE EM 

Had 
e/h intrinsic 
eta Range 
Noise 
i(GeV/am} 
Total Wt(T) 5258 5765 5258 
CostlT(SK) 16 39 18 
Cal Cost($M) 84 225 95 

Comments 
The solenoid field can be uniform with Fe end plate 
outside of or incorporated In the end cap calorim. 
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U 1 6 

Scin Scifi I 
+U (Pb) 

Value Value 

7.00 7.00 

7.00 7.00 
1.60 1.60 \ 4.08 4.08 
4.00 4.00 
3082 2811 

9.00 9.00 
0.20 0.20 
4.08 4.08 \ 4.00 4.00 
6.88 6.88 
2683 2447 

I 
10.18 9.28 

5765 5258 
39 44 

225 231 



Version: 
6/28/89 

"'~agnet Coli 

Parameter Value 
(unit) 
B(T) 2.00 

1/2 L(m) 10.00 

R min(m) 4.13 

R max(m) 4.73 

Yo 1.00 
(90 deg.) 
lambda 
(90 deg.) 
Tot Wt(T) 

Max Stress 
(ksi) 
Cons 
Time(yrs) 
Cost($) 

Comment 
a 

Tracking: 
Parameter Value 
(unit) 
Tracking 1.55 
Radius(m) 
Tracker 6.00 
Length(m) 
Total Xo 
delP/P 
vs eta: 
eta .. 0 

LSDLT 

Large Solenoid Detector Parameters (Long Tracker) lambda: Fe 25 
26 

Flux Return 

Parameter Value 
I(unit) 
B(T) 1.80 

1/2 L(m) 9.60 
inner 
112 L(m) 12.10 
outer 
R min(m) 5.33 

R max(m) 7.54 

AvDensity 6.27 
(gm/cm3) 
No.Meas. 3.00 
of Muons 
No.Meas. 5.00 
Postions 
Bar Wt(T) 13536 
Ends Wt(T) 7028 
Tot Wt(T) 20564 

Comment 
b 

a) 

pion Pb 
(cml 

Muon System Calorimetry 
UqA UqA WLiq 

Parameter Value Parameter + Pb +U + PB 
'(unit) (unit) Value Value Value 
Barrel: Barrel: 

delta eta EM 
B(T) - Had 

delta phi EM 
R min(m) - Had 

depth vs eta: 
R max(m) - eta .. 0 7.00 7.00 7.00 

... 1 
Tot Wt(T) - =2 

-3 
No.Mess. - lambda 7.00 7.00 7.00 
Postions R min(m) 1.60 1.60 1.60 
eta Range - Rmax(m) 4.08 4.08 4.08 

1/2 L(m) 6.00 6.00 6.00 
Ends: Barrel Wt(T: 4217 4623 4217 

B(T) 1.80 EndC~: 
delta eta EM 

R min(m) Had 
delta phi EM 

R max(m) Had 
lambda 9.00 9.00 9.00 

Tot Wt(T) R min(m) 0.20 0.20 0.20 
R max(m) 4.08 4.08 4.08 

No.Meas. Z min(m) 6.00 6.00 6.00 
Postions Z max(m) 8.88 8.88 8.88 
Eta Range ECap Wt(T) 2447 2683 2447 

AvDensity 9.28 10.18 9.28 
(T/m3) 
deltaEJE EM 

Had 
e/h intrinsic 
eta Range 
Noise 
(GeV/gm) 
Total Wt(T) 6664 7306 6664 
Cost/T($K) 1 6 39 1 8 
Cal Cost($M) 1 07 285 120 

Comments 
The solenoid field can be uniform with Fe end plate 
outside of or incorporated in the end cap calorim. 
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U 1 6 

Scin Scifi I 
+U + Pb 

Value Value 

7.00 7.00 

7.00 7.00 
1.60 1.60 
4.08 4.08 
6.00 6.00 
4623 4217 

9.00 9.00 
0.20 0.20 
4.08 4008

1 
6.00 6.00 
8.88 8.88 
2683 2447 

I 
10.18 9.28 

7306 6664 
39 44 

285 293 
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Magnet Coli 

Parameter Value 
(unltl 
B(T) 2.00 

112 L(m) 7.00 

R min(m) 1.60 

R max(m) 1.95 

)b 1.00 
(90 deg.) 
lambda 
(90 deg.) 
Tot Wt(T) 

Max Stress 
(ksi) 
Cons 
Time(yrs) 
Cost($) 

Comment 
a 

Tracking: 
Parameter Value 
(unit) 
Tracking 
Radlus(m) 
Tracker 
Length(m) 
Total Xo 
delPIP 
vs eta: 
eta .. 0 

=1 
-2 

1.55 

4.00 

Fe Cap Solenoid 

Fe Cap Solenoid Detector Parameters 

Flux Return Muon System 
LiqA 

Parameter Value Parameter Value Parameter 
(unit) i(unlt) (unitl Value 
B(T) 1.80 Barrel: Barrel: 

delta eta EM 
112 L(m) 7.00 B(T) 1.80 Had 
Inner delta phi EM 
112 L(m) 8.00 R min(m) 5.63 Had 
outer depth vs eta: 
R min(m) 4.68 R max(m) 7.53 eta = 0 7.00 

-1 
R max(m) 5.03 Tot Wt(T) .. 2 

-3 
AvDensity 7.87 No.Meas. 5.00 lambda 7.00 
(gm/cm3) Postions R min(m) 2.00 
No.Meas. 0.00 eta Range Rmax(m) 4.48 
of Muons 112 L(m) 7.00 
No.Meas. 2.00 Ends: Barrel Wt(l 5645 
Postions 
Bar Wt(T) 1346 B(T) 1.80 End Caps: 
Ends Wt(T 1253 delta eta EM 
Tot Wt(T) 2599 R min(m) Had 

delta phi EM 
R max(m) Had 

lambda 9.00 
Tot Wt(T) R min(m) 0.20 

Comment R max(m) 4.48 
b No. Meas. Z min(m) 4.00 

Postions Z max(m) 6.88 
Eta Range ECap Wt(T) 2988 

AvDensity 9.28 
(T/m3) 
deltaE/E EM 

Had 
e/h intrinsic 
eta Range 
Noise 
(GeV/orn} 
Total Wt(T) 8633 
CostlT($K) 16 
Cal Cost($M 138 

Comments 

Page 1 

lambda: Fe 25.1 
pion Pb 25.6 
(em) U 15.8 

Calori metry 
Scifi I' UqA WLiq Scin 

Value Value Value Value 

7.00 7.00 7.00 7.00 

7.00 7.00 7.00 7.00 
2.00 2.00 2.00 2.00 
4.48 4.48 4.48 4.48 
7.00 7.00 7.00 7.00 
6190 5645 6190 5645 

9.00 9.00 9.00 9.00 
0.20 0.20 0.20 0.20 
4.48 4.48 4.48 

4.
48 1 4.00 4.00 4.00 4.00 

6.88 6.88 6.88 6.88 
3276 2988 3276 2988 

I 
10.18 9.28 10.18 9.28 

9465 8633 9465 8633 
39 18 39 44 

369 155 369 380 
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Magnet Coli 

Parameter 
(unit) 
B(T) 

112 L(m) 

R min(m) 

R max(m) 

Yo 
(90 deg.) 
lambda 
(90 deg.) 
Tot Wt(T) 

Max Stress 
(ksi) 
Cons 
Time(yrs) 
Cost($) 

Comment 
a 

Tracking: 
Parameter 
!(unitt 
Tracking 
Radius(m) 
Tracker 
Length(m) 
Total Xo 
delP/P 
vs eta: 
eta = 0 

=1 
=2 

Value 

2.00 

4.00 

1.60 

1.95 

1 

Value 

1.55 

4.00 

NoFe Cap Solenoid 

No-Fe Thin Solenoid Detector Parameters 

Flux Return Muon System 
UqA 

Parameter Value Parameter Value Parameter + Pb 
I(unit} I(unit} (unit) Value 
B(T) 1.80 Barrel: Barrel: 

delta eta EM 
1/2 L(m) 7.00 B(T) 1.80 Had 
inner delta phi EM 
1/2 L(m) 7.50 R min(m) 5.63 Had 
outer depth vs eta: 
R min(m) 4.68 R max(m) 7.53 eta", 0 7.00 

=1 
R max(m) 5.03 Tot Wt(T) =2 

=3 
AvDensity 7.87 No.Meas. 5.00 lambda 7.00 
(gm/cm3) Postions R min(m) 2.00 
No. Meas. 0.00 eta Range Rmax(m) 4.48 
of Muons 1/2 L(m) 4.00 
No.Meas. 2.00 Ends: Barrel wtC 3226 
Postions 

B(T) 1.80 EndC~: 
Comment delta eta EM 

b R min(m) 0.25 Had 
delta phi EM 

R max(m) Had 
lambda 9.00 

Tot Wt(T) R min(m) 0.20 
R max(m) 4.48 

No. Meas. Z min(m) 4.00 
Postions Z max(m) 6.88 
Eta Range ECap Wt(T) 2988 

AvDensity 9.28 
(T/m3) 
deltaElE EM 

Had 
elh intrinsic 
eta Range 
NOise 
(GeV/gml 
Total WI(T) 6213 
Cost/T($K) 16 
Cal Cost($W 99 

Comments 

Page 1 

lambda: Fe 25.1 
pion Pb 25.6 
{em' U 15.8 

Calorimetry 
Scifi I UqA Wliq Scin 

+U + Pb +U + Pb 
Value Value Value Value 

7.00 7.00 7.00 7.00 

7.00 7.00 7.00 7.00 
2.00 2.00 2.00 2.00 
4.48 4.48 4.48 4.48 \ 
4.00 4.00 4.00 4.00 
3537 3226 3537 3226 

9.00 9.00 9.00 9.00 
0.20 0.20 0.20 0.20 
4.48 4.48 4.48 

4.
48 1 4.00 4.00 4.00 4.00 

6.88 6.88 6.88 6.88 
3276 2988 3276 2988 

I 
10.18 9.28 10.18 9.28 

6813 6213 6813 6213 
39 18 39 44 
266 112 266 273 




