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Experimental Hall Concepts

Supplement to the Site-Specific Study of SSC Support
Facilities for Four Generic Detector Designs

At the Superconducting Super Collider Laboratory (SSC), there will be several areas at
which the proton beams in the collider rings are brought into collision. At these interaction
regions (IRs), apparatus will be assembled in order to accomplish a diverse experimental
physics program at the SSC Laboratory. Experimental apparatus will vary significantly in
size, weight, and complexity depending in detail upon the physics goals of the particular
experiment. Experimental apparatus will also require test and calibration in particle beams
extracted from the Medium Energy Booster (MEB) and/or High Energy Booster (HEB).
Requirements for underground halls to house experiments or calibration buildings in the test
beams will depend upon the character of the evolving experimental program at the SSC. The
nature of the experimental program at the collider has not been determined and awaits
decisions in response to proposals for specific experiments some years hence. Nevertheless,
it is possible to provide a realistic description of the type of experimental facilities that will
be r:x?lred to house and operate a representative experiments at the SSC. Descriptions of
specific SSC experimental concepts are contained in numerous studies and will not be given
in detail in this report.! In this document, we concentrate on the facilities needed to house
experiments.

We emphasize that the halls and detectors described in this report represent a program
that was created for planning purposes only. The actual program will only be determined
after the proposals have been submitted to the SSC Laboratory and reviewed by the Program
Advisory Committee (PAC). The choice of experiments for this report was dictated by a
desire to create as varied a program as possible and the need to use detectors for which there
was already substantial amount of descriptive material available. This document, is not
intended to be a specification of or limit on the SSC program in any way.

This document is a supplement to the Site-Specific Study of SSC Support Facilities for
Four Generic Detector Designs.2

1.1 Layout of the SSC and Experimental Areas

A schematic layout (key plan) of the SSC is given in Figure G-01 showing the locations
of the IRs and the test beam area. Interaction regions IR-1 to IR-4 are located in the west
cluster and regions IR-5 to IR-8 are located in the east cluster. In this report, unless
otherwise noted, we will assume that the inner bypass leg in the east cluster will not be
constructed initially and thus IR-6 and IR-7 represent a possible future expansion path for the
experimental program. Also shown in Figure G-01 is a utility section on the east side of the
ring that might also be used for future experiments. Profiles of the experimental halls



showing the geological structure of the sites are given in Figure G-02. A plan view of the
halls showing the excavation limits is shown in Figure G-03.

2.1 Model for the Experimental Program

In order to determine the size and nature of the underground halls to house detectors,
we have used available information on potential SSC experiments.3 As was explained
above, the precise nature of the SSC experimental program will only be defined after receipt
of proposals by the laboratory. Using workshop and other studies, we have developed
possible models for the experimental program at the SSC solely for the purpose of
determining the requirements for underground halls and other support facilities. The models
developed do not reflect the final choices that will be made about the initial complement of
SSC detectors but do reflect the best possible estimates of experimental facilities that are
possible at this time.

2.1.1 Layout of the Interaction Regions

The basic layout of the collider has been shown previously in Figure G-01.
Experiments will be located in the west cluster at up to four IRs (IRs 1-4) and in the east
cluster, also at up to four IRs (IRs 5-8). The IRs in the west cluster are arranged in a bypass
configuration, two regions located on each leg of the bypass configuration. In our model, we
assume that both “legs” of the west bypass arrangement have been fully instrumented to
transport beams and that IRs 1-4 have been developed. Also in our model, we assume that
only one leg of the bypass arrangement in the east cluster is instrumented initially to transport
beams; thus, only IRs 5 and 8 are developed. To summarize, our model assumes that six IRs
have been developed for the initial complement of experiments.

2.1.2 Model of Experiments and Underground Halls

It is neither possible nor fruitful to consider facilities requirements for all possible
detectors at this time. Therefore, we have chosen a subset of the possible detectors to study
in detail in order to determine the underground hall requirements. The representative
detectors we have selected are the Large Solenoid Detector (LSD) and the L* detector to set
requirements for large halls and the Bottom Collider Detector (BCD) and the DO Upgrade to
determine the requirements for medium-sized halls. The requirements for the small
underground halls have not been examined in as much detail as those of the larger halls but
are consistent with housing experiments such as the exotic spectrometers of reference 5. It
should be emphasized that these are representative choices of detector types and in no way
constitute a decision as to the final nature of the SSC experimental program.

The layout of the halls based on these detector concepts is given in Figure G-01. The
two large detectors are located in the inner leg of the bypass arrangement on the west cluster,
the two medium-sized detectors in the east cluster and two small experiments on the outer leg
of the west cluster. This arrangement is summarized in Table 1.



Table 1
Model of Experiments and Underground Halls

Interaction Depth to Type of Assembly '
Region Beam (ft) Hall Hall? Detector Model

1 183 Small Yes To be determined
2 171 Large No LSD
3 133 Large No L*
4 140 Small Yes To be determined
5 154 Medium Yes DO Upgrade
6 153 Future — Future
7 129 Future — Future
8 138 Medium Yes BCD

The location of the experiments is determined by geological considerations, experiment
operational considerations and accelerator operations. The geological conditions to support
the large, heavy detectors are superior in the west cluster favoring the location of the large
halls in the west cluster. Also, the location of the small experiments/halls in the west cluster
will allow optimal operation of the large detectors. Operation of the collider requires
approximate equality in the configuration of the final IR optics in neighboring IRs . Hence,
pairing the two large detectors, capable by definition of operating at the maximum
luminosity, and the two more modest detectors, possibly operating at reduced luminosity at
least initially, is implemented in this model.

3.1 Hall Design Descriptions

Detectors for experiments at the SSC have been proposed and studied in the
Proceedings of the 1984, 1986, and 1988 Summer Studies at Snowmass,Colorado? and in the
Proceedings of the 1987 Workshop on Experiments, Detectors and Experimental Areas at
Berkeley, California.>

Detectors will require halls sized for their construction and operation. These halls,
large, medium and small, are described below. Large and medium halls are subdivided into
version A and version B. The version A large hall is adequate for almost all proposed large
detectors. Version B of the large halls is larger than version A and is designed to house the
few very large detectors proposed to date. Versions A and B of the medium halls are
required by the two very dissimilar medium detectors of our program model. It is
emphasized that the detector models referred to in this section are only used as examples of
current detector planning to aid in determining hall and surface facilities parameters. The
description for detector halls presented here was developed by creating three-dimensional
models of the various detectors in a computer-aided design (CAD) system and then creating
construction and assembly scenarios using the models.



3.1.1 Large Halls Version A

Version A of the large halls will be built to house a class of large 4% multipurpose
detectors. A 4w detector will measure the energies of electrons, muons, and jets over a large
fraction of solid angle. These detectors are expected to weigh from 20,000 to 60,000 tons
and to have on the order of a half-million channels of electronics. Because of the scale of
these detectors, it is envisioned that they will have to be built in place. The halls will have to
be dimensioned to accommodate the detectors and their assembly. The major axis of these
halls will be along the collider beam line.

3.1.1.1 Detector Examples

Of the possible examples of experiments for the large hall version A, the LSD which
includes a 9-m-diameter by 16-m-long superconducting solenoid, presents the greatest
handling problems. For this reason, the version A hall has been designed to accommodate
the construction of the LSD. To demonstrate that the version A large hall will accommodate
other detectors of this class, the assembly of a dissimilar large detector, the nonmagnetic
detector (NMD), is also shown within this hall.

For specificity in this study, we have chosen a version of the LSD with a liquid
ionization calorimeter, a central tracker, a central muon detection system, and forward
calorimeters and muon detectors, as shown in Figure IR2-10. Plan and section views of the
LSD detector are shown in Figure IR2-11. The central detector extends over =3 units of
rapidity with additional forward calorimetry extending to + 5.5 units of rapidity. The
calorimetry will be monolithic with both electromagnetic and hadronic components. The coil
encloses both the central calorimetry and the central tracking devices. Outside the
calorimetry and coil, the muon system will identify and measure muons above 10 GeV and
will cover a rapidity range of +5. Detailed specifications are given in Table 2.

3.1.1.2 Hall Description

The large detectors will require many years to assemble and will be built in the
interaction halls on the beam line. In our model both large halls will be on the inside leg of
the west experimental diamond bypass configuration. Also, because of the length of the
construction phase of these experiments, the personnel and equipment shafts are located to
give earliest access to the hall. The surface facilities are not built directly over the hall to
allow work on detector components to begin before completion of the hall construction. The
size of the hall is determined by the construction needs of the detectors and by the
requirement that it should be possible to disassemble the detector for repair. No shielded
assembly hall is required for detector construction since collider operations can bypass the
large detector halls.

Figure IR2-01 shows an isometric view and Figure IR2-02 shows plan and elevation
views of an experimental hall for the LSD. The cut-and-cover excavation for the large hall,
version A is shown in Figure IR2-03, and the plan and section views are shown in Figure
IR2-04. The sequence for construction of the halls is shown in Figures IR2S-01 and IR2S-
02. For the LSD hall, there will be a 5-m-diameter personnel shaft which includes an
elevator, a stairwell, and a vent duct. There will also be a 9-m equipment shaft with stairwell
and vent duct. Components lowered down the equipment shaft would be moved by transfer
carts to a position where they would be accessible to the overhead crane in the hall. Both the



Table 2
Dimensions of the Large Solenoid Detector

Inner Outer
Weight Radius2 Radiusb Length zZic  Zz2d
® (m) (m) m (m) (m)

Inner vertex chamber 0.02 0.15 0.3

Tracking 2 040 1.60 8.0

Central electromagnetic calorim. 200 1.60 4.10 8.0

Forward electromag. calorim. (2) 70  0.15 2.20 17.0 175
Central hadronic calorim. 4800 0.70 4.10

Forward hadronic calorim. (2) 1930 0.75 17.5 200
Coil 900 4.10 460 16.0

Central Muon Toroid 19,000 4.20 7.10 214

Intermediate Toroid 10,000 11.2 152
Forward Toroids (2) 1,520 042 2.50 20.0 250
Muon Chambers

Total 38,422 50.0

2 Inner radius is the radial distance to the innermost part of the detector element.
b Quter radius is the radial distance to the outermost part of the element.

¢ Z1 is the distance from the IP along the beam to the nearest part of the element.
d 72 is the distance from the IP along the beam to the farthest part of the element.

equipment and personnel shafts are outside the excavation perimeter to allow early
completion of the shafts. Their precise location is determined by the excavation perimeter
and radiation safety considerations. After completion of construction, there will be a 12-m
by 9-m construction shaft to allow lowering of large preassembled components and, in
particular, a half coil for the large solenoid. After construction, this shaft would be closed
with movable shielding blocks for detector operation. A utility bypass tunnel is provided to
allow the passage of a loaded collider magnet transporter or any other traffic that must avoid
the detector hall.

The LSD hall is 80 m along the beam line and 28 m transverse to the beam with the IP
located and 9.5 m above the floor of the hall and about 1 m off the hall center line. The total
hall height is 29 m. Two overhead cranes on a common rail are provided, a 100/100-ton
crane and a 100/20-ton crane. The hook height of these cranes is 25 m to allow the topmost
components to be placed on the detector. The dimensions of the hall are based on access to
the assembled detector, clearance for component retraction during maintenance of the central
part of the detector, and lay down space for assembly of detector components.

3.1.1.3 Assembly

The assembly of the LSD in this experimental hall is described here. Construction of
some subassemblies will take place in the surface facilities and off site. The assembly
sequence is shown in Figures IR2-12 and IR2-13. This assembly sequence is only an
example of such activities. A true assembly sequence requires a better definition of detector
parameters.



Step 1: Assembly of the magnet yoke begins. This requires 10,000 to 13,000 tons of
steel modules. The magnet yoke is assembled on the beamline and will not be
moved. At peak speed, it is expected that about 100 tons of steel can be
assembled per day. A temporary enclosure is constructed as a clean room to
assemble the calorimeters which have to be protected from the dirty nature of
the steel fabrication. The calorimeter weight is expected to exceed S000 tons.

Step 2: All other heavy steel construction begins on the collision hall floor. This
includes the 4 muon half toroids (2500 tons each) and two end cap calorimeter
assemblies (3500 tons each). These components are designed to be movable
and are constructed at convenient locations in the hall. Work continues on the
calorimeters and tracking chambers. The two half coils of the large solenoid
are preassembled on the surface and lowered into the collision hall. The coils
are installed when the yoke is sufficiently complete to support the coil.
Timing of this step is driven by completion of the coil.

Step 3: The calorimeter assembly is completed, the temporary enclosure is removed,
and the calorimeter is installed inside the coil using specially designed transfer
supports.

Step 4: The calorimetry and tracking components that were preassembled at the
surface are lowered into the collision hall and installed on their respective
support structures: muon toroids, end caps, and magnet yoke. The end cap
toroids are rolled into position on the detector. Assembly of the forward
components takes place as preassembled pieces are lowered into the hall from
the surface. Final installation of electronics, utilities, and service takes place;
checking and testing of the completed detector begins.

Similar construction sequences have been developed in this hall for the NMD. Hall
size and access shafts are also adequate for this detector. Figure IR2A-01 shows an isometric
view and Figure IR2A-02 shows plan and elevation views of the NMD detector in the large
hall version A. The NMD detector is shown in Figure IR2A-10. Plan and section views of
the NMD detector are shown in Figure IR2A-11. Figures IR2A-12 and IR2A-13 show an
assembly sequence for the NMD in this hall.

3.1.2 Large Halls Version B

The version B large hall has been designed to house the L* detector. Its main feature is
precise muon momenta measurements over a large fraction of solid angle. This detector will
also measure electron and jet energies over a large fraction of solid angle. The main physical
feature of this model detector is a magnet with an inner free diameter of 19 m and a free
length of 28 m. The magnet coil plus return yoke will weigh approximately 55,000 tons.
Detector components will add approximately 2500 tons and will have on the order of a
quarter-million channels of electronics. Because of the scale of this detector, it will be built
in situ. The hall will be sized to accommodate the detector and its construction, and its major
axis will be along the collider beam line.

3.1.2.1 Detector Description

The detector for the version B hall, as shown in Figure IR3-10, employs a large
magnetic volume filled with precision tracking chambers to measure muon momenta very
accurately. Plan and section views of this detector are shown in Figure IR3-11. A
preliminary version of this detector is described in the “Proceedings of the Workshop on
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Experiments, Detectors and Experimental Areas for the Supercollider”.6 The hall design in
this report is based on the description of this detector in “L* at the SSC”.7 This detector
consists of, from the IP outward, a vertex detector, a transition radiation detector, an
electromagnetic and hadronic calorimeter, precision muon tracking chambers, and the magnet
coil. The volume within the magnet is octagonal, 19 m wide by 28 m long, with a field of
0.75 T. The muon tracking system consists of a barrel region of two rows of 16 elements and
two end cap sections that have yet to be fully defined. Each barrel element will contain five
chambers that will be held by their individual support frames fixed to the stable part of the
magnet yoke. Suspended in the center of the magnetic volume is a stainless steel tube of
approximately 6.5 m inner diameter by 9.0 m length that will house the calorimeter,
transition radiation detector, and vertex detector. To cover the forward angles of less than 5
degrees from the beam line, there will be forward calorimeters situated just outside the
magnetic volume. Specifications are given in Table 3.

Table 3
Precision Muon Detector Main Parameters

Total Inner Outer
Weight Radius2 Radius® Length Zz1c  Zz2d
(t) (m) (m) (m) (m) (m)

Inner vertex chamber 0.05 0.17 1.00
Transition radiation detector 0.17 0.48 2.00
Calorimeter barrel 1000 0.50 3.0 4.20
Calorimeter end cap (2) 500 0.10 1.54 1.27 4.27
Forward calorimeter (2) 400 0.10 1.75 16.75 19.25
Muon chamber barrel (2) 320 3.50 0.10 13.50
Muon chamber end caps (2) 192 0.45 7.75 485 13.65
Magnet coils (2) 6800 9.50 11.50 0.30 13.50
Magnet iron 49000 11.36 13.5 16.25

a Inner radius is the radial distance to the innermost part of the detector element.
b Quter radius is the radial distance to the outermost part of the element.

©Z1 is the distance from the IP along the beam to the nearest part of the element.
d 72 is the distance from the IP along the beam to the farthest part of the element.

3.12.2 Hall Description

The large halls are on the inside leg of the west experimental diamond. As for the
version A large hall, the construction for the version B large hall will be by open pit
technique. Because of the length of the construction phase for the detector, the personnel and
equipment shafts are located outside the excavation perimeter to give earliest access to the
hall. Some surface facilities are not built directly over the hall to allow work on detector
components to begin before completion of the hall construction. No shielded assembly hall
is required for detector construction since collider operations can bypass the large detector
halls.

Figure IR3-01 shows an isometric view and Figure IR3-02 shows plan and section
views of the L* experimental hall. The cut-and-cover excavation for the large hall version B
is shown in Figure IR3-03, and the plan and section views are shown in Figure IR3-04. The
width of the collision hall is determined largely by the large warm 20-MW solenoidal magnet
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and its assembly equipment. Rail tracks will be laid out on each side of the hall to carry
magnet parts of hundreds of tons. Adding to the overall width will be the space required to
run hall and detector services. The length of the hall consists of zones, the center zone
occupied by the magnet and the adjacent end zones occupied with detector assembly areas
and component lowering and unloading areas.

The hall is 108 m long, 40-m wide, and 37.5 m high with 40-m by 20-m construction
shafts at each end. It is equipped with two 100/20-ton cranes on common rails. In the center,
there is a shaped concrete cradle to house the base of the magnet yoke. Both cranes have a
hook height of 32.5 m and a span of approximately 40 m. The cranes are used for handling
the large quantities of steel required for the magnet yoke assembly, most of which would be
lowered down a construction shaft by a mobile 300-ton crane on the surface. For loads larger
than 300 tons, lifting towers will be installed in the construction shafts.

The 40-m by 20-m construction shafts are sized to allow the lowering of large pre-
assembled pieces from the surface during construction. An example is a coil pancake
weighing approximately 400 tons and measuring 23 m diameter by 1.2 m thick. After
construction, the shaft would be plugged with shielding blocks and a mobile concrete cover
for collider operation. The counting rooms shaft, 20 m by 28 m, is sized to accept counting
room modules that are preassembled on the surface. The shaft, situated above the magnet,
penetrates to within 8 m of the collision hall roof. The complete counting room complex will
extend above ground. It includes an elevator and stairwells with vent ducts. On each side of
the shaft there is a chicane, 5 m by 3 m, passing through the roof to the main hall creating
detector services passages.

There are connecting tunnels situated at either end of the hall to the 9-m-diameter
equipment and personnel shafts that permit the introduction of light equipment without
removing the shielding plugs above the construction shafts. Each includes an equipment
elevator, a stairwell, and vent duct. Their precise location is determined by the hall
excavation perimeter and by radiation safety considerations. The collider utility bypass
tunnel is provided to allow the passage of a loaded collider magnet transporter or any other
traffic that must avoid the detector hall.

3.1.2.3 Assembly

A possible assembly sequence of the L* model detector hall is described below.
Construction of most subassemblies will take place in the surface facilities or off site. The
assembly sequence is shown in Figures IR3-12 and IR3-13.8

Step 1: Assembly of the magnet yoke begins. The central disk and calorimeter support
tube is installed in the center of the magnet cradle. The bottom three octants
of the yoke on either side of the central disk are installed, aligned, and
cemented into place. Rails are installed to facilitate the movement of coil
pancakes from shaft to magnet. It should be noted that work can proceed on
the two ends of the detector independently.

Step 2: Preassembled coil pancakes are lowered into the hall at one end using lifting
towers and moved into place on the installed rails. When all the pancakes are
in place for one end of the magnet, the iron return crown is installed in much
the same fashion as the pancakes, and the remaining five octants of yoke iron
are stacked around the coil and secured.



Step 3: Coil assembly begins on the other end of the magnet and proceeds in a fashion
identical to the first end. At the same time, precision muon tracking modules
are being installed in the completed half of the magnet. After lowering into
the hall, a tracking module is positioned around a service tube extending from
the calorimeter support tube and slid into the magnet and secured. There are
16 modules per magnet half.

Step 4: After the magnet assembly is completed on the second end, the preassembled
calorimeter is lowered into the hall on that end and installed into the central
calorimeter support tube using a rail system similar to the magnet installation
system. The preassembled calorimeter contains the transition radiation
detector and vertex detector. When this operation and the muon tracking
system installation on the first half are completed, installation of muon
modules can begin on the second half of the detector. The return yoke doors
on either end of the detector are installed after chamber installation is
complete. Forward calorimetry is then installed. Final installation of
electronics, utilities, and service takes place, and checking and testing of the
completed detector begins.

3.1.3 Medium Halls Version A

Version A of the medium halls consists of two adjacent volumes, a collision hall where
the interaction point (IP) exists and an attached assembly hall where major detector
components are assembled. The major axis of the collision hall is along the collider beam
line. This hall is sized to house the BCD model detector. There are several versions of
detectors to study bottom quark physics with similar overall layouts. This hall would be
suitable for any of these with little modification. The total weight of the BCD detector is
approximately 12,000 tons, and it will have on order of half a million channels of electronics.
Construction of heavy steel pieces, such as magnet yokes and hadron absorbers, will take
place in the collision hall. The assembly hall is shielded from the collision hall so that work
on detector components may take place while the collider is operating. The hall will be
constructed so that major detector pieces may be moved between collision and assembly hall.

3.1.3.1 Detector Description

The BCD detector, as shown in Figure IR8-10, is designed to investigate bottom quark
physics. Particles with bottom quarks are most copiously produced at small angles with
respect to the beamline. Hence, the major axis of the BCD detector will be along the
collider's beams. The specific detector described here is from the “Proceedings of the 1988
Summer Study on High Energy Physics in the 1990s”.9 The BCD detector is based on a
dipole magnet geometry. The IP is at the center of a superconducting dipole surrounding the
IP. The heart of the detector is a silicon vertex detector approximately 1 m long and 2 cm in
radius. The regions between 5 and 25 degrees with respect to the beam line are instrumented
in both directions from the IP, while a region between 1 and 5 degrees is instrumented in one
direction. All three regions are instrumented in much the same way: vertex detection
surrounded by straw tube tracking followed by Ring-Imaging Cherenkov (RICH) detectors
and Transition Radiation Detectors (TRDs) for particle identification, followed by electron
calorimeters, and finally muon detectors. The small angle arm has an additional spectrometer
magnet that also acts to compensate the collider beams for the field of the central dipole. The



major components and dimensions of the BCD detector are given in Table 4. The total
length of the detector is SO m.

Table 4
Dimensions of the Bottom Collider Detector

Inner Quter
Radius? Radiusb Length Zzjc  Z2d
(m) (m) (m (m) (m)

Magnet 1 20 5.0 50 -25 2.5
Magnet 2 20 40 3.0 120 15.0
Instrumented steel 1° 0.1 55 40 -60 -10.0

Instrumented steel 1 0.1 55 4.0 60 100
Instrumented steel 2 0.1 4,1 10.0 300 40.0

RICH 1’ 0.1 3.0 1.5 -30 -45
RICH 1 0.1 3.0 1.5 30 45
RICH 2 0.1 2.0 20 160 18.0
RICH 3 0.1 3.1 40 230 270
Tracking 1’ 0.1 3.0 0.5 -45 -5.0
Tracking 1 0.1 3.0 0.5 4.5 5.0
Tracking 2 0.1 1.9 0.8 105 113
Tracking 3 0.1 2.5 4.0 190 230
Tracking 4 0.1 3.1 1.0 270 28.0
TRD 1’ 0.1 3.0 0.3 -50 -53
TRD 1 0.1 3.0 0.3 50 53
TRD 2 0.1 3.1 1.0 280 29.0
E&M 1’ 0.1 32 0.7 -53 -6.0
E&M 1 0.1 32 0.7 53 6.0
E&M?2 0.1 3.1 290 30.0
Total 500 -10.0 40.0

2 Inner radius is the radial distance to the innermost part of the detector element.
b Outer radius is the radial distance to the outermost part of the element.

C Z1 is the distance from the IP along the beam to the nearest part of the element.
d 72 is the distance from the IP along the beam to the farthest part of the element.

3.1.3.2 Hall Description

In our model, the version A medium hall is at the northern experimental area on the
outside leg of the east experimental diamond bypass. As noted above, the version A medium
hall will have a collision hall and an assembly hall. This choice is made in the baseline
model with no east bypass so that detector construction may continue in the assembly hall
while the collider is operating. Construction of the version A medium hall will be by open
pit technique. Because of the length of the construction phase for the detector, the personnel
and equipment shafts are located outside the excavation perimeter to give earliest access to
the hall.

Figure IR8-01 shows an isometric of the version A medium hall; Figure IR8-02 shows
plan and section views of the hall and the BCD detector. The cut-and-cover excavation for
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this hall is shown in Figure IR8-03; and the plan and section views are shown in Figure IR8-
04. The width of the collision hall is determined largely by the width of the two dipole
magnets. Adding to the overall width will be the space required to run hall and detector
services. The length of the collision hall is determined by the overall length of the detector
plus length for services. The collision hall is 60 m long, 18 m wide, and 20 m high. Itis
equipped with two 50/20-ton cranes on common rails with hook heights of 16 m. The IP is
located 15.5 m from one end of the collision hall and 8 m from the ring inside wall. The
assembly hall dimensions provide for adequate laydown and fabrication space for the
detector. The dimensions and crane capacities of the assembly hall are the same as the
collision hall. '

The collision and assembly halls are connected by two equipment transfer tunnels.
These tunnels are 7 m wide by 19 m long by 14 m high. They are positioned to provide good
mobility between the two halls. The centerline of one tunnel is aligned with the IP to
facilitate installation of the large vertex magnet. Each equipment transfer tunnel is provided
with a shielding door with a storage recess. The door is 7 m thick and large enough to
completely seal the tunnel. A 1-m-wide labyrinth around the shielding doors allows passage
when the doors are closed. Shielding between the halls is provided by the 19 m of
unexcavated rock between them. This thickness also maintains structural integrity of the
rock.

There is a tunnel at one end of the assembly hall to a 9-m-diameter equipment shaft and
a tunnel at the opposite end to a 5-m-diameter personnel shaft. Their locations are
determined by the hall excavation perimeter and by radiation safety considerations. Both
shafts have stairwells and vent ducts. The personnel shaft also contains an elevator. A 5-m
by 5-m object may be lowered down the equipment shaft. The collider utility bypass tunnel
is provided to allow the passage of a loaded collider magnet transporter or any other traffic
that must avoid the detector hall.

3.1.3.3 Assembly

The assembly of the BCD detector is outlined below. The assembly sequence is shown
in Figures IR8-12 and IR8-13. With the exception of the muon steel, all components are
assembled in the assembly hall. Magnet and muon steel is erected in place in the collision
hall because of its large size and weight, approximately 12,000 tons.

Step 1: The muon steel is assembled in the collision hall using components brought in
through the equipment shaft and transfer tunnels. Magnets 1 and 2 are
assembled in the assembly hall. Magnet 2 is assembled directly in line with a
transfer tunnel so that, upon completion, it can be more easily moved to the
collision hall. Magnet 1 is not moved to the collision hall until step 4, and is,
therefore, assembled at the end of the assembly hall so as not to obstruct the
transfer tunnel during step 3.

Step 2: At the start of step 2, magnet 2 is moved from the assembly hall to its position
in the collision hall through the in-line transfer tunnel. Assembly of the
tracking chambers, TRDs, RICHs, and electromagnetic calorimetry is then
started in the assembly hall. These components are positioned in the assembly
hall to facilitate their scheduled transfer to the collision hall.

Step 3: All components in the assembly hall, with exception of magnet 1, are moved
into the collision hall through the transfer tunnels in the order needed. In the
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collision hall, the detector components are installed in their respective
positions.

Step 4: Magnet 1 is moved into the collision hall and installed. The vertex detector is
installed to complete detector assembly.

3.1.4 Medium Hall Version B

Version B of the medium halls consists of a single volume divided into a collision hall
and an assembly hall where major detector components are assembled. The two areas can be
separated by a 7-m-thick radiation shield door. The major axis of the version B medium hall
is transverse to the collider beam line. This hall is sized to house the DO Upgrade model
detector. This hall with minor modification would also be suitable for the upgrades of other
present collider detectors, such as CDF or UA1. The present DO detector at Fermi National
Accelerator Laboratory (FNAL) would be transported to the SSC Laboratory and upgraded,
primarily by surrounding it with additional calorimetry and muon detectors. The total weight
of the DO Upgrade detector would be approximately 18,500 tons, and it would have on order
of a quarter million channels of electronics. Construction of heavy steel pieces, such as
hadron absorber steel, will take place in the collision hall. When the shielding door is closed,
work on detector components in the assembly hall may take place while the collider is
operating. The halls will be constructed so that the central components of the detector may
be moved between collision and assembly halls.

3.1.4.1 Detector Description

The DO Upgrade detector is a nonmagnetic general 4% detector designed primarily for
detection of electrons, muons, jets, and missing transverse energy. Particular attention has
been given to the design of good liquid argon and uranium-copper calorimetry without
projective cracks. The original concept for an upgraded DO was reported at the 1984
Snowmass SSC Summer Study. An exploded view of the DO Upgrade detector is shown in
Figure IR5-10. Plan and section views of the DO Upgrade detector are shown in Figure IRS-
11.

To improve the hadronic calorimetry, a coarse iron-sampling calorimeter section would
be added behind the present liquid argon devices. This steel would be the first section of the
muon momentum measuring system and would be magnetized. Interspersing 15 layers of
chambers in the iron catcher section would give about 6-cm (one third absorption length)
sampling.

A new muon toroid system would be added with the associated wire chambers for
measurement of muon trajectories. The first meter of the magnetized steel would be in the
above described catcher section of the calorimetry. There would be an addition of a central
and two end iron toroids whose geometries would be extensions of the present DO design.
The muon iron is separated into 1-m-thick shells to give one or two intermediate
measurements on muon trajectories in the central and end cap regions, respectively.

The present DO liquid argon calorimeters are modeled with the assumption that they
would be rebuilt to incorporate new, faster electronics for the SSC. They would be
completely disassembled and reassembled at the SSC Laboratory. For the tracking
chambers, there would be 20 layers of sense wires for the inner vertex chamber and 20 and
28 layers in the outer barrel and forward chambers, respectively. A new TRD, located
between the inner and outer tracking devices, would also be required. The components and
their dimensions of the DO Upgrade detector are given in Table 5.
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Table §
Dimensions of the DO Upgrade Detector

Inner QOuter
Weight Radius?2 Radiusb Length zic Zz2d
® (m) (m) (m) (m) (m)

Inner vertex chamber 0.05 0.17 1.00

Tracking 0.17 0.50 2.00

Central drift chamber 0.50 0.75 2.70

Forward drift chamber 0.07 0.40 1.15 1.40
Central LAr calorimeter 350 0.75 2.60 2.61

End cap LAr calorimeters (2) 900  0.05 2.60 1.70 4.25
Central catcher calorimeter 1,300 3.00 4.10 7.30

End cap catcher calorimeter 1,100  0.40 4.00 435 5.90
Central muon toroid 7860 420 6.20 12.00

End toroids 7,000 042 6.20 6.00 9.00
Muon chambers

Total 18,510

2 Inner radius is the radial distance to the innermost part of the detector element.
b Outer radius is the radial distance to the outermost part of the element.

€ Z1 is the distance from the IP along the beam to the nearest part of the element.
d 72 is the distance from the IP along the beam to the farthest part of the element.

3.1.4.2 Hall Description

In our model, the version B medium hall is on the east campus at the southern
experimental area on the outside leg of the diamond bypass. As noted above, the version B
medium hall will have a collision hall and an assembly hall. This choice is made in our
model with no east bypass so that detector construction may continue in the assembly hall
while the collider is operating. The version B medium hall construction will be by open pit
technique. Because of the length of the construction phase for the detector, the personnel and
equipment shafts are located outside the excavation perimeter to give earliest access to the
hall. Some surface facilities are not built directly over the hall to allow work on detector
components to begin before completion of the hall construction.

Figure IR5-01 shows an isometric view, and Figure IR5-02 shows plan and section views
of the version B hall. The cut-and-cover excavation for the medium hall version B is shown in
Figure IR5-03, and the plan and section views are shown in Figure IR5-04. The width of the
collision and assembly halls is determined largely by the length along the beamline of the DO
Upgrade detector. Adding to the overall width will be the space required to run hall and detector
services. The length of the collision and assembly hall is determined by the width of the
detector in the collision hall, the 7-m width of the shielding door and the length necessary to
assemble the detector in the assembly hall portion of the single volume. The combined collision
and assembly hall is 79 m long and 23 m wide. The collision hall transverse to the beamline
measures 19 m. The IP is 10 m from the wall opposite the shielding door and is centered along
the beamline. The floor in the combined collision and assembly hall has three levels such that
the height to ceiling is 24.2 m in the collision hall, 20.2 m over the assembly pit in the assembly
hall, and 18.2 m over the floor in the remainder of the assembly hall. The hall is equipped with
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two overhead cranes on a single set of rails continuous over both the collision and assembly
halls. The crane on the collision hall end of the rails is an 100/100-ton crane and the crane
toward the assembly end of the hall is a 50/10 ton crane. The hook heights are 4 m less than the
ceiling heights over the various areas given above. A 23-m by 12-m pit in the assembly hall next
to the shielding door has a rail system that is capable of transporting the core detector (without
muon steel and toroids) into the collision hall. A 7-m-thick shielding door separates the collision
and assembly halls when the beam is stored. The door resides in an enclave when access is
permitted. A 1-m-wide labyrinth around the shielding door allows passage when the door is
closed. A shielding plug rides on the crane rails to seal the upper area of the hall.

There is a 9-m by 12-m construction shaft over the floor pit in the assembly hall. This
shaft is primarily used to lower the central and end muon toroids components. During
operation of the collider, the construction shaft is plugged with shielding blocks. There is a
tunnel at the end of the assembly hall to a 9-m-diameter equipment shaft and also a tunnel to
a 5-m-diameter personnel shaft. The shaft locations are determined by the hall excavation
perimeter and by radiation safety considerations Both shafts have stairwells and vent ducts.
The personnel shaft also contains an elevator. A 5-m by 5-m object may be lowered down
the equipment shaft. The collider utility bypass tunnel is provided to allow the passage of a
loaded collider magnet transporter or any other traffic that must avoid the detector hall.

3.1.4.3 Assembly

The assembly of the DO Upgrade detector is outlined below. The assembly sequence is
shown in Figure IR5-12. With the exception of the muon steel, all components are
assembled in the assembly hall. The central and end muon toroids are erected in place in the
collision hall because of their large size and weight, approximately 15,000 tons.

Step 1: The calorimeter shells are brought into the assembly hall through the
equipment shaft. A temporary clean room for calorimetry is constructed in the
assembly hall to protect the sensitive calorimeter elements from other
activities in the hall. The calorimeter modules are installed in the shells. At
the same time in the collision hall, the central muon toroid is constructed from
components lowered down the construction shaft.

Step 2: The steel for the central and end cap catcher calorimeters is assembled in the
pit area of the assembly hall from pieces lowered down the construction shaft.
In the collision hall, the end muon toroids are constructed from components
lowered down the construction shaft.

Step 3: The chambers are installed in the central and end cap catcher calorimeters.
Muon chambers are installed and aligned in the central and two end toroids in
the collision hall. Assembly of the liquid argon calorimeter in the clean room
continues.

Step 4: The catcher nearest to the calorimeter clean room is moved to one side of the
assembly hall. The completed liquid argon calorimeter is then rotated 90
degrees and moved into place inside the catcher calorimetry. The catcher
calorimeter is closed and the entire calorimetry assembly is moved as a single
unit into the muon toroids enclosure in the collision hall. The muon toroid
doors are closed and assembly is complete. The three level design of the hall
floor facilitates the insertion of the inner calorimetry components.
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3.1.5 Small Halls

In our model, the small halls will be built at IR1 and IR4. These halls will be built
entirely by cavern construction techniques. The construction sequence for the small halls is
shown in Figures IR1S-01 and IR1S-02. They will provide space for experiments that are in
the few thousand ton class or smaller. These experiments typically have a short lifetime,
extending over a few years of collider operation or less. Some experiments carried out in
these halls may require as little as a few weeks in the collision hall. These experiments can
be very sophisticated, requiring the same data handling capability that the large and medium
experiments require, but with much smaller capacity. A small hall will consist of a collision
hall and an assembly hall. The assembly hall can be used for construction and operation of
the installed experiment or as a staging area for a following experiment.

3.1.5.1 Examples

A wide variety of experiments can be conducted in the small halls. These may include
gas jet experiments, particle survey and yield measurements, and exotic particle detection
experiments, such as quark or monopole searches.

3.1.5.2 Hall Description

These halls are sufficiently small to be built by cavern construction techniques. The
class of experiments to be performed in the small halls will weigh a few hundred tons or less.
A 10-ton crane running the length of the hall should be sufficient. These halls could be
aligned with the long dimension along the beam line and have no assembly hall, or be aligned
with the long dimension transverse to the beam line and have assembly and collision halls.
To have access to the assembly hall during operation of the collider, a 7-m shielding wall is
needed. In this model, we chose the transverse hall as shown in Figures IR1-01 and IR1-02.
This hall is 10 m along the beam, 45 m transverse to the beam, and 15 m to the crane hook.

There are two 5-m-diameter shafts giving access to the hall. The construction shaft
opens directly into the assembly area. Large detector pieces are lowered through this shaft.
A tunnel from the assembly area leads to the second shaft, which is used mainly for
personnel access. It contains an elevator, stairwell, and vent ducts. The collider utility
bypass tunnel is provided to allow the passage of a loaded collider magnet transporter or any
other traffic that must avoid the detector hall.

3.1.5.3 Assembly

With an assembly hall, detectors can either be assembled on a movable cart and
transported to the detector hall as a complete unit or they can be assembled in pieces and the
pieces moved to the collision hall. Transfer from the assembly hall to the collision hall will
take place during periods when the collider is not operating or operating in the other leg of
the bypass. If there is no assembly hall, detectors can either be assembled on the surface and
lowered into the collision hall as a unit, or they can be assembled in the collision hall from
components assembled on the surface. In either case, assembly in the collision hall will take
place when the collider is not operating or operating in the other leg of the bypass.
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3.1.6 Test and Calibration Halls

Experience with the hadron colliders at FNAL and CERN and with the electron-
positron collider LEP have indicated that the calibration needs of experiments at the SSC will
be substantial.10 The Laboratory will need about one high-quality calibration beam per
experiment, starting as soon as possible consistent with the overall construction of the SSC
Laboratory. The calibration beams that have been designed for the SSCL have a high flux
capability and a large dynamic range. The beam optics are based on the wide band beam at
FNAL.!1

The primary use of the test beams will be to do system verification, study the
systematics of detector components, verify performance, and to calibrate modules before they
are installed in collision halls. The largest use is expected to be for calorimeters, however
tracking chambers and special lepton identification devices are also expected to use
substantial beam time. By the time extracted beams will exist at the SSC Laboratory, the
initial round of experiments will have passed the prototype and development stage. Thus, the
primary need will be for calibration, mapping, and system verification.

3.1.6.1 Calibration Beam Specification

The issues to be addressed in calibration beams are lepton identification, momentum
measurement (both electron and muon), jet energy measurement, and resolution. Since
leptons are generally considered a conspicuous signature of new physics, it is important to
study their behavior over as wide a range of energy as possible. Jets are for the most part a
collection of low-energy (1-50 GeV) hadrons with leading particles which can have up to the
full jet energy. For true understanding of detectors, a wide dynamic range for the beam
energy is essential. The type and energy of the particles in the beam have to be identified at
least, as well as the device being studied is expected to identify type and energy. A list of
specifications is given in Table 6.12

3.1.6.2 Secondary Beam Requirements

The secondary beams must deliver beam particles in accordance with the specifications
given in Table 5.4.6-1. Perhaps the most stringent requirement is the need to deliver 1 GeV/c
beams with fluxes of 100 Hz. It is very difficult to design a dynamic range of 1000 into a
single beamline. The low energy requirement dictates the need to deliver 200 GeV/c beam
from the MEB to a second target station with a shorter secondary beamline. Other driving
factors in the specification are the need to achieve 107 particles at 100 GeV/c to study pileup
issues, and 100 Hz of electrons at the highest possible energy.

To meet these specifications a design based on the wide-band photon beam at FNAL
has been chosen. This beam has excellent electron yields and can also deliver large hadron
fluxes.
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Table 6
Specifications for SSC Test/Calibration Beams

Lepton ID studies
Beams to highest possible energy at 100 Hz of e, i, &
Particle ID 1000:1
Energy resolution absolute 0.3%
relative 0.05%
Hadron response studies
Beams 1-100 GeV
Flux up to 107 per second
(infrequently and at selected energies)
Particle ID 100:1
Muon flux at detector hall <150 k Hz/m2

2 TeV @ 107/sec

The way in which the requirements for high energy are integrated with the low energy
is discussed below. The high energy beam extends over the full 500 m length of the beam
line and consists mainly of four bends that form back-to-back doglegs. The requirements for
low energy beam will be generated from 200 GeV/c protons transmitted to a secondary target
200 m upstream of the test station. The shorter beam line is required to reduce the decay of
the low energy pions that would occur in the longer beam line. The expected yields for both
the high and low energy beams are given in Table 7.13

Table 7
Particle Yields for High and Lower Energy Beams
Primary Secondary n e

e
Energy Momentum per (sweep) (natural)
(GeV/c) (GeV/c) proton  Per proton per proton

2000 1500 5%10-6 1x10-8
2000 - 500 3x10-3 3x104
2000 100 8x104 1x10-3
2000 50 2x104 1x10-3
200 50 2x10-5 4x10-6
200 10 5%10-6 30% (est)
200 2 7x10-8 40% (est)
200 1 2x10-9 50% (est)

3.1.6.3 Hall Description

The design of the calibration hall is fixed by the specification of the test beams, the
calibration needs of our model experiments, and the requirement that the work in each beam
line be independent of its neighbors. Radiation studies using the program CASIM indicate
that outside a full width of 25 m, the exposure levels will be less than 10 millirem per year
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for a primary flux of 1018 incident 2-TeV protons. This exposure is largely due to the muon
fluxes. Beam separations of 25 m will allow personnel access in one beam line while the
neighboring line is operating. If additional shielding is necessary, it can be provided by
stackable shielding blocks. Since calibration requires frequent access to detector modules,
independent beam operation is essential for efficient operation of the entire calibration
program. The length of the hall must be sufficient to include test stands for all major
components. For calorimeters, the stands and fixtures must have the correct geometric
relationships to study the transition regions between detector elements.

The calibration hall with three beam lines and two examples of detector test and
calibration arrangements (the LSD and BCD detectors) are shown in Figures CH-01, CH-02,
and CH-03.14 The support stands for each of these modules allows modules to be placed in
orientations so that the beam can simulate all possible particle trajectories. These stands also
move either below or beside the beam so that downstream modules can be calibrated without
interference. In some cases, the stand will have sufficient motion to allow the module to be
outside a radiation fence so there can be access to the module during low intensity operation
of the beam. As needed, there may be electronics trailers, gas handling equipment, and other
support services on the floor of the assembly hall.

Independent operation and control of each beam line is provided by surface buildings at
the upstream end of the calibration hall. These buildings contain control rooms, electronics
rooms, computer rooms, offices, and light mechanical and electronics shops.

3.1.6.4 Operations

Equipment to be used in the calibration hall is brought to a truck unloading dock on the
surface at the downstream end of the hall. If equipment is sufficiently light and easy to
handle, it could be brought to the floor of the hall in a freight/personnel elevator; otherwise, it
would be conveyed to a transfer cart on the floor of the hall by a bridge crane in the truck
unloading area. The transfer cart could then be moved to the proper bay and put in its proper
position along the beam line. The transfer cart runs along rails behind beam stops.

User controls for particular beams are in the counting room associated with that beam.
Beam-off operations include installing new modules, cabling and testing of installed
modules, and installation, replacement, or reorganization of support equipment. Beam-on
operation can be either low or high intensity mode. During low intensity mode, access to
modules or support equipment outside a radiation fence is possible. During high intensity
mode, all operation, of the equipment in the beam will have to be remote.

It is expected that in some cases a large number of modules will be in the beam each
for a short period. In other cases, one representative module will undergo extensive testing in
the beam over a long period of time. Generally, calorimeters in which the gain is in the
calorimeter, such as scintillator or gas calorimeters, will be in the former category.
Calorimeters where the gain is in the electronics, such as liquid argon calorimeters, will be in
the latter category. The example for the LSD detector shown in Figures CH-01,-02, and -03
is the Martin-Marietta model of a liquid argon calorimeter.!3 The largest single piece, three
central barrel calorimeter modules in a support container, weighs 44 tons.

3.1.6.5 Functional Description

Independent operation and services are provided for each beam line to allow efficient
calibration of detector components. Each beam line has its own crane, a 50-ton crane in the
central bay and in the truck unloading dock, and a 20-ton crane in each of the outer bays.
There will be no walls between neighboring bays. The space between bays is deemed
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sufficient for radiation safety. If additional shielding is necessary, it can be provided with
stackable shielding. Beam controls and instrumentation readout are in the counting rooms
associated with each beam line. Each beam line will have radiation monitoring and safety
equipment. Work areas for personnel associated with each beam line is provided in buildings
on the surface at the upstream end of the calibration hall.

A power substation and any support systems such as gas handling or cryogenic systems
that may be necessary are on the surface downstream and beside the calibration hall.
Additional support systems, such as dewars, storage tanks, or electronic rooms, may be
necessary on the floor of the calibration hall.

19



4.1 References

1Proceedings of the 1984 Summer Study on the Design and Utilization of the
Superconducting Super Collider, Snowmass, Colorado; R. Donaldson and J. Morfin, eds.,
1984; Proceedings of the 1986 Summer Study on the Physics of the Superconducting Super
‘Collider, Snowmass, Colorado; R. Donaldson and J. Marx, eds. (1986); Proceedings of the
Workshop on Experiments, Detectors and Experimental Areas for the Supercollider,

R. Donaldson and M. Gilchriese, eds., World Scientific (1987); Proceedings of the 1988
Summer Study on High Energy Physics in the 1990s, Snowmass, Colorado, S. Jousen, ed.,
(1988); Cost Estimate of Initial SSC Experimental Equipment, SSC Central Design Group
Report No. SSC-SR-1023 (May 1986).

2Site-Specific Study of SSC Support Facilities for Four Generic Detector Designs.
Michael Marx, Scientific Coordinator. Issued by RTK, 1800 Harrison Street, Oakland,
California 95623.

3Footnote 1, op. cit.

4Proceedings of the 1984, 1986, and 1988 Summer Studies, op cit.

5Proceedings of the 1987 Workshop, op cit.

6Proceedings of the 1987 Workshop, op cit.

THarris and Herve, “L* at the SSC,” SSC Laboratory Report No. SSC-N-674 (September
1989).

8ibid.

9Proceedings of the 1988 Summer Study, op cit.

103, Cooper, “Test Beam Requirements at the SSC,” in Proceedings of the 1984 Summer
Study on the Design and Utilization of the Superconducting Super Collider, R. Donaldson
and J. Morfin, eds., Snowmass, Colorado (1984).

1130el Butler, et al. Fermilab Note TM963 "Design for a New Wide Band Neutral Beam
for the Tevatron,” April 1980, Update April 25, 1989.

12A. Autin, et al., “Calibration Beams at the SSC,” SSC Central Design Group Report
No. SSC-230 (August, 1989).

13ibid.

14ibid.

15T, Adams, et al., “Status Report on an Engineering Study of Hermetic Liquid Argon
Calorimetry for the SSC,” presented at the Workshop on Calorimetry for the SSC,
Tuscaloosa (March 1989).



Page No.
12/08/89

** LOCATION:

G-01
G-02
G-03

** LOCATION:

IR1-01
IR1-02

** LOCATION:

IR1S-01
IR1S-02

** | OCATION:

IR2-01
IR2-02
IR2-03
IR2-04
IR2-10
IR2-11
IR2-12
IR2-13

** LOCATION:

IR2A-01
IR2A-02
IR2A-10
IR2A-11
IR2A-12
IR2A-13

** LOCATION:

IR25-01
IR2S-02

** | OCATION:

IR3-01
IR3-02
IR3-03
IR3-04
IR3-10
IR3-11
IR3-12
IR3-13

** | OCATION:

IR5-01
IR5-02
IR5-03

1

SITE-SPECIFIC CONCEPTUAL STUDY
EXPERIMENTAL HALLS AND DETECTORS DRAWING LIST

DATE TITLE

REV

IR - GENERAL DRAWINGS

1 12/05/89  KEYPLAN

1 12/05/89  EXPERIMENTAL HALL PROFILES

1 12/05/89  EXCAVATION LIMITS

IR1 - SMALL HALL (N)

1 12/05/89  FINISHED HALL, ISOMETRIC

1 12/05/89  FINISHED HALL, PLAN AND SECTIONS

IR1S - CAVERN CONSTRUCTION SEQUENCES

0 12/05/89  CAVERN CONSTRUCTION, STEPS 1 THROUGH 4
0 12/05/89  CAVERN CONSTRUCTION, STEPS 5 THROUGH 8
IR2 - LSD

1 12/05/89  FINISHED HALL, ISOMETRIC

1 12/05/89  FINISHED HALL, PLAN AND SECTIONS

0 12/05/89  CUT-AND-COVER CONSTRUCTION, ISOMETRIC
0 12/05/89  CUT-AND-COVER CONSTRUCTION, PLAN AND SECTIONS
1 12/05/89  DETECTOR, EXPLODED ISOMETRIC

1 12/05/89  DETECTOR, PLAN AND SECTIONS

1 12/05/89  DETECTOR ASSEMBLY, STEPS 1 AND 2

1 12/05/89  DETECTOR ASSEMBLY, STEPS 3 AND 4

IR2A - NON-MAGNETIC DETECTOR

1 12/05/89  FINISHED HALL, ISOMETRIC

1 12/05/89  FINISHED HALL, PLAN AND SECTIONS
1 12/05/89 DETECTOR EXPLODED ISOMETRIC

1 12/05/89 DETECTOR, PLAN AND SECTIONS

1 12/05/89  DETECTOR ASSEMBLY, STEPS 1 AND 2
1 12/05/89 DETECTOR ASSEMBLY, STEPS 3 AND 4

IR2S - CUT-AND-COVER CONSTRUCT. SEQUENCE

0 12/05/89  CUT-AND-COVER CONSTRUCTION, STEPS 1-4

0 12/05/83  CUT-AND-COVER CONSTRUCTION, STEPS 5 THROUGH 8
IR3 - L* DETECTOR

1 12/05/89  FINISHED HALL, ISOMETRIC

1 12/05/89  FINISHED HALL, PLAN AND SECTIONS

0 12/05/89  CUT-AND-COVER CONSTRUCTION, ISOMETRIC

0 12/05/89  CUT-AND-COVER CONSTRUCTION, PLAN AND SECTIONS
1 12/05/89  DETECTOR, EXPLODED ISOMETRIC

1 12/05/89  DETECTOR, PLAN AND SECTIONS

1 12/05/89  DETECTOR ASSEMBLY, STEPS 1 AND 2

1 12/05/89 DETECTOR ASSEMBLY, STEPS 3 AND 4

IRS - DO UPGRADE

1 12/05/89  FINISHED HALL, ISOMETRIC

1 12/05/89  FINISHED HALL, PLAN AND SECTIONS

0 12/05/89  CUT-AND-COVER CONSTRUCTION, ISOMETRIC



Page No.
12/08/89

** | OCATION:

IR8-01
IR8-02
IR8-03
IR8-04
IR8-10
IR8-12
IR8-13

** LOCATION:

CH-01
CH-02
CH-03

REV -

[ e X = ]

I
1
1
0
0
1
1
1
T
1
1
1

SITE-SPECIFIC CONCEPTUAL STUDY

DATE

12/05/89
12/05/89
12/05/89
12/05/89

R8 - BCD

12/05/89
12/05/89
12/05/89
12/05/89
12/05/89
12/05/89
12/05/89

12/05/89
12/05/89
12/05/89

EXPERIMENTAL HALLS AND DETECTORS DRAWING LIST

TITLE

CUT-AND-COVER CONSTRUCTION, PLAN AND SECTIONS
DETECTOR, EXPLODED ISOMETRIC

DETECTOR, PLAN AND SECTIONS

DETECTOR ASSEMBLY, STEPS 1 THROUGH 4

FINISHED HALL, ISOMETRIC

FINISHED HALL, PLAN AND SECTIONS
CUT-AND-COVER CONSTRUCTION, ISOMETRIC
CUT-AND-COVER CONSTRUCTION, PLAN AND SECTIONS
DETECTOR, EXPLODED ISOMETRIC

DETECTOR ASSEMBLY, STEPS 1 AND 2

DETECTOR ASSEMBLY, STEPS 3 AND 4

HE CALIBRATION HALL

FINISHED HALL, ISOMETRIC
FINISHED HALL, PLAN AND SECTIONS
Efgv& BCD CALIBRATION BEAM LINES, PLAN AND



WEST INTERACTION REGIONS

COLLIOER RING

\mmemes *

=

-
-
-~

I
\
A
\

s

R4

\
\
o s PR~
N
e SOUTH HALLS SRR NP W,
SOUTH HALLS Te=-== \‘
\
100 ] 100 200 308 __a0a 19000 - —— Soaay 38420 sdaae 70400 90000 V. 3. DEPAATIIDNT OF DNERGY
e o L s ' = B —— SUPERCONDUCT ING_SUPER COLL I0ER
% $SC LABORATORY
-
INTERACTION REGIONS
XEY PLAN
v
avisin m&.-m ETIOCE S0 08 MO WY ‘W""“_ﬂ—-_-F‘" rfu—l:-/T? T

ot (A SIR6 TR Goe | ey
M-0EC- 1900 1034




' SURFACE

T

ELEV. 875
1
700~ \ /

[TV e

RUSTIN CHALK
200 E% e e =
1.P. ELEV. 4g2’ aeaanE/

IRl - SMALL HALL INORTH)

700—

ELEV.

Lo —
AUSTIN CHALK 'l
S0 0— *
| =] —f --------
|
I

665 SURFACE
\ | /
T TT—— L L —

[‘1

.P.
ELEV. 4849

IR2 - LSO/NMD

700—

SURFACE

EAGLE FORD SHALE

IR3 - Ls

SURFACE

ELEV. sao'\

500~

450

— SURFACE
/ELEV. /
|

"L'-'T
_"_—-uL.-—._-_--,
!

|

500—

SURFACE ~ELEV, 4%0°
[ Y/
et .‘.-' N T

BEAMLINE j

L AUSTIN cuﬂ.x
IR8 - BCO '

U. 5. DEPARTHENT OF DNERGY
SUPERCONDUCT ING _SUPER COLL IDER

- l L seanLine
200— i 0
EAGLE FORD SHALE 1.P, ELEV, 236 AUSTIN CHALK
[RS - D0 UPGRADE DETECTOR
1R4 ~ SHALL HALL (SOUTH) “ o a“ o 120 188 200 260 280 320
(FEET)
N &Ev!‘mm DATA BASED ON GEDLOGICAL e o - e o

LE DG, TP-19 OATED 9/25/89 AND

FIELD woRX

o | ome

e (a0

PDEWCE DV

SSC LABORATORY

EXPERIMENTAL HALL
PROF JLES

owMING__G-02

lwt____ I"—|17L1rluur__

SLasRALebI IS DA TI00 SNCAvE e s
rTigem DT




NORTHERST [NTERRCTION REGION

/i8R EXCAYRTION
/ 18C0) LINITS

SOUTHEAST INTERACTION REGEON

FUTURE BERM
BYPASS

1RS
(D0 UPGRADE DETECTOR))

COTTONWOOD

CREEK \ )

i
A6 /
/
1
-
P _ .~ MORDAEST INTERACTION REGION SOUTHUEST INTERACTION REGION
EXCAVATION LIMITS
EXCAVATION LIMITS
=~ —. EXCAVATION LINITS P us. 0F DDwY
~ ™. CREEKS SUPERCOMDUCTING SUPER COLL JOER
oarg enss s wow g

vi3ion

A et

e ]

SSC LABORATORY

INTERRCTION REGIONS
EXCAVATION LIMITS

L)

eI £182 11403, OGN

6-03 Imu__ l :‘—Eg“—&v_ |

]
[ - RTSH




SURFRACE —~

SM DIA
EQUIPHENT smn\\ .

-] -7

BEAM TUNNEL

LOWER SHIELDING
B8LOCK POCKET

0

\
k

[}

|

[}

\\\\\ )

UPPER SHIELDING BLOCK :
i

(OPERATING POSITION) N,
’/‘

INSIDE LEG
| > \‘y ya PERSONNEL SHAFT
"ﬂ"» -

OF DIAMOND BYPRSS
<A
2 ‘)’
| 4 "‘/ -

)
< <
) <] 5
‘ -/ gi v
A / COLLISION HALL Vs ASSEMBLY HALL
< ACCESS LABYRINTH~ - em=-—o
Lo 1
-
e LOWER SHIELD BLOCK — ISOHETRIC KEY SECTION
. (OPERAT ING POSITION) —_—
10T CRANE
U.5. DEPAATIONT OF DMDRGY
SUPERCONDUCT [NG_SUPER R
o o s omme SSC LABORATORY
& LAENTIN
o et [RI- SHALL HALL (NORTH)
FINISHED HALL
1SOMETRIC
w0 [ O tvtrton nre [ g0 e ey e ey fowaing RLOL | lmm—— :1;9'— O |

<l (162 I IN0NSL M2
-00- 1008 108



INSIDE LEG OF
/OIAMOND BYPHSS\

ur

ILITY BYPASS
TUNNEL

1

178, 2H

| UPPER SHIELDING BLOCK L
: msmacrsm\ L

~—VUTILITY BYPASS
TUNNEL RCCESS

RAOIUS TO SUIT TBM
" EXCAVATION

lNTERﬂCTlON—]
PT.

coLL ISlDN//{
HALL

1/-SHIELDING BLOCK

et

4$Mj A ;

g. 4225°

IR2
(som

r
~ a
ACCESS LABYRINTH—" ]_ \ aé
&
/ O
SHIELDING BLOCK ©
(OPERATING POSITION) Z
o
107 cnnnE?
ASSEMBLY
f HALL 1 |
1 '
b
@—- JREARNT, L_la. s m'
/ !
sm o1A—" ,._é
EQUIPMENT SHAFT
PLAN
4 ' EQUIPMENT SHﬁFT \
51 01A =) ~SHIELDING BLOCK POCKET 107 CRANE
- EQUIPMENT SHAF T l S SiELOmG
LOWI
e . BLOCK & POCKET
% | UPPER SHIELOING BLOCK
@ . SM DIA (RETRRCTED)
g e /PERSONNEL SHAFT
r & . . UTILITY BYPASS
5 / L - TUNNEL ACCESS
o : F K
’ SR al %l - < [
' < v
! | 7
SHIELOING BLOCK — l ! 1 m INSI0E EES OF
OPERATING POSITION) DIAMOND BYPASS
‘ | INTERACTION PT ' ASSEMBLY HFI.L-/ COLLISION HﬂLL-/ | \-INTERRCTION PT.
SECTION () ~SECTION @y
- 5 - L £ = s L L L V.. OOPMTHDN OF DIOWGY
(METERS) SUPERCONDUCTING SUPER 10ER
rrean one fons as wa L] SSC LABORATORY
€ TN
L] IRL - SMALL HALL (NORTH)
FINISHED HALL
PLAN AND SECTIONS
N 1
o [oow i wﬂ wertnteck Tt = @ty owuig IR1-92 | M‘:.‘:’_"M“E'WS;::.‘_"




EQUIPHENT SHAFT COLLISION HALL ROOF
/sxcnvmmu (PRRTIAL EXCAVATION)

GXCRVATION OF THE CENTARL CROWN DRIFT

EQUIPHENT SHAFT EXCAVAT 10N
® EXCAVATION BY ROMDHEROER OF THE
@ EXCAVATION OF THE EQUIPMENT BT TO CENTRAL ROOF ORIFT
LEVEL

COLLISION WALL ROOF
o TEMPORARY ROCK SUPPORT

& ENLAMGEMENT AND REINFORCENENT OF THE
SHAFT/CIVEAN INTERSECTION ZONE

STEP 1| STEP 2

COLLISION HALL ROOF SHIELDING BLOCK POCKET
EXCAVATION

{(PARTIAL EXCAVATION)

EXCRYATION OF THE HALL BENCHES
MECHANICAL EXCRYATION OF THE UPPER
o EXCAVATION By ROADHERDER OF THE COLLISION HALL * HALL BE""SI IRLPPER/ROACHERDER
COLL ISION HALL ROOF EXCAVATION BENCH o TERPORARY ROCK § .
o TEPORARY ROCK SUPPORT

EXCRVATION OF THE COLISION HALL
ROOF

ACCESS LABYRINTH EXCAVATION
STEP 3 STEP 4

. §. OEPARTIENT OF ENERGY
SUPERCONDUCT [NG_SUPER COLL IDER

L. HEAVY LINE WEIGHT INDICATES CLRRENT hadtited o bk 0 scAl om SSC LABORATORY

ACTIVITY . L LAKNIO:

A wag IRt - SHALL HALL

CRVERN CONSTRUCT 10N

STEPS 1-4

-
It wr |t PO ONaTNI wren ey ORAMING_IR1S-01 [0ATE | g I!’!m SHEET

This (104 31 (A1GORS L 020 §

ekl
07061908 AN 01



TO BYPASS INTERCEPT

/»BERH TUNNEL EXTENSION

I
COLLISION HALL
EXCAVATION BENCH

.

]
I

| PERSONNEL SHAFT
MUCK DROP DRILLING

PERSONNEL SHAFT
CONNECTING TUNNEL
EXCAVATION

EXCAVATION OF THE WALL SENCHES, SHIELOING
BLOCK POCKET, P SHAFT TUMNEL
® MEDWIICAL EXCAWATION OF THE HALL GENCHES
® EXCAVATION OF SHIELOING BLOCK POCKET

® EXCAVATION 01 ROAOHENDER OF THE
PERSONNEL SHIFT TUNMEL

® DRILLING QUT OF THE PERSOMMEL SHAFT
XK OROP

® EXCAVATION 8Y RORDNERDER OF THE BEAM
TuEL

STEP 6

AN

0

2

PERSONNEL SHRFT
f”’/”—-EXCRvﬂTION

EXCAVATION OF THE PERSONNEL SHAFT

 PLACEMENT OF MAIN FLOOR SLA®

ROOF LINING

CONCRETE SIDEWALLS

STEP 7

FINAL WLL CONCRETE LINING

® WALL LININGS
« PLACENENT OF RODF LINING

EQUIPMENT SHRFT
LlNlNG_\\\\\\‘

UTILITY BYPASS TUNNEL
(SEPARATE TBM EXCAVATION)

STEP 8

=

PERSONNEL SHAFT
r,/’//’nLINING

PERSONMEL L EQUIPHENT SHRFT LINING

U.§. OFPARDENT OF DMERGY
SUPERCONDUCT[NG_SUPER COLL [DER

1. HEAvY LINE JEIGHT [NDICATES CURRENT
RCTIvITY

o o et [ad

C Lo

Vit welwe

§SC LABORATORY

IRl - SHALL HALL
CAVERN CONSTRUCTION
STEPS 5-8

L ]
onTE - % SHEET

fommpg  tr1s-a2

281 (108, 31 IRIGAHE OO § Ly
00-MC-1308 1h W




QUTSIDE LEG
OF DIAMOND BYPASS

SURFACE

BEAM TUNNEL

100/100T
CRANE

DETECTOR
N

1007207 CRANE

—-UTILITY BYPASS
TUNNEL

SM DIAR EQUIPMENT
SHAFT

ISOMETRIC

94 X 12M CONSTRUCTION
SHAF T

SM DIA PERSONNEL
/ SHAFT

COLLISION HALL

UTILITY BYPRSS
TUNNEL ACCESS

1IR1

SURFACE -\

Wi “2S

KEY SECTION

U. 9. DEPARTNENT OF DEIRGY
SUPERCONDUCT [NG SUPER COLL IDER

w TEMY

A w3

" {ome

v i9Ion d g

AFRRENCE O I

SSC LABORATORY

IR2 ~ LARGE SOLENOID DETECTOR

{ommug  182-01 re [l N P

Zhhs 132, 4 IAROLOL, Dide | ekl
04-06T- 1908 INTZ




/—OUTSIDE LEG
/ OF DIAMOND BYPASS

I R e £ R-1
INTERACT {ON PT.—\ '''''''' = - —y e — .
100,207
TECTOR %
CRANE gon [ DETECTO 143, 84
100/100T CRANE b3
2. 4225* ?
DETECTOR SHOWN WITH HOVERBLE )
PIZCES RETRACTED THIS END
-t ikl ot Hiniialiia F - v
1 \
LR \ssnn TUNNEL z

EXCRVATION

UTILITY
8YPASS
TUNNEL

COLLISION HALL

190/201 CRANE

)
BEAM TUNNEL

N\-9M DIA EQUIPMENT
SHAFT

UTILITY BYPASS
TUNNEL ACCESS

S5M DIR PERSONNEL
SHAFT

PLAN

10071007 CRANE

9M Xi2M
/ CONSTRUCTION SHAFT

UTILITY BYPASS
UNNEL

v

DETECTOR -\

9. 5M

SY SLOPE/
INTERACTION PT.
BEFM TUNNEL,

£

S2. 1M 10 SURFRCE

>

f

UTILITY BYPRSS

SM DIA EGUIPMENT
SHAFT _\\Fy\l

SH DIA PERSONNEL
SHHFT\

100/100T CRANE

RING CENTER

|
f‘ HALL

IE DETECTOR
———il

M
Il —4

9n x_12M
- CONSTRUCTION SHAFT

Py
T

1

DETECTOR —\

71
UTILITY BYPASS
TUNNEL\\
N
N
UTILITY BYPASS
TUNNEL ACCESS |
: I~
_BEALINE
l,_...
i

o |

2. 4M

|

25M

\—BERH TUNNEL

(HALF MUON TOROID OMITTED FOR CLARIRTY)

INTERACTION PT, /

TUNNEL PARTIALLY OMITTED FOR CLARITY

19 9

40 50 (0] 70

(METERS)

[§L] 120 130

U. 5. OEPARTIENT OF DADAGY

SUPERCONDUCT [NG OER

(]

Ly 3

el

REPENNCE DV (408

SSC LRBORATORY

IR2 - LARGE SOLENOID DETECTOR
FINISHED WALL
PLAN AND SECTIONS

[
OG- in2-0Z T {oa 1275709 W KT ___

10U (1621 1AL 2 g
W10 1



SM ODIA EQUIPMENT
sunrr_\\\\\

SM OIA PERSONNEL
SHAFT

UTILITY BYPASS —.
TUNNEL

BEAM TUNNEL

OPEN CUT

JSGHETRIC

OUTSIDE LE

G
OF DIAMOND BYPASS

/- SURFACE

RAMP

OEPARTIINT OF DEAGY
SUPERCONDUCT ING SUPER COLLIDER |

onrg

SSC LABORATORY

A wistoN

IR2 - LARGE SOLENOID DETECTOR
CUT AND COVER CONSTRUCTION
ISOMETRIC

we | oy NFTDCE w198 o

-
owos_ IR2-03_ lonre - ow|ver

611 (108, M IRDARESD, OO MSEL
-6C-1090 31



SM DIA PERSONNEL ~9M DIA EQUIPMENT
/ SHAF T / SHAF T
ag2. 2M

/
e | _/ 8aM / 12M 345, 6M

T
5| |«
5 L - I < ~RAHP x
= g /-COLLXSION HALL EXCAVATION S
. /
(R-1 e . = = h
‘ |
r OPEN CUT
----- ~-=== & = :
N = X _
- a.
5 \—INTERHCTION PT &|E i
: R T
- 1M CLEARANCE TO HALL (TYP) NO BYPRSS §
LLAN L
g 9M DIA EQUIPHMENT
— [« 0] CT
g SHAF
SURFACE
SURFACE RAMP
p =
o
1 o
= 1 T —T i
T @ [ | 10
- Hs [ ] ———
o 1 ] —
B /—INTERHCTION PT.
-t Elzb— —— —o-—/—,-—- i
‘ L : BEAM TUNNEL =
I z COLLISION HALL EXTENT INTERACTION PT.
b o4 .
R HALL
= EXCAVATION smm@ SECTION GE)
EQUIPMENT SHAFT & PORTION OF BYPASS
TUNNEL OMITTED FOR CLARITY
‘; " ] 20 - o - l e 1% 1 24 XY 3
i ETERS) SUPERCOMOUCT NG I0ER
i TR L el onre SSC LABORATORY
: A
i IR2 - LARGE SOLENOID DETECTOR
: CuT AND COVER CONSTRUCTION
PLAN ¢ SECTIONS
avisien e ne ) wretn ™) forpe __ IR2-04 onre :I 7 e __
250 (162, 3 IADMERA. (5 [ 1]

STaRC-1909 21 %8



TABLE OF WEIGHTS

COMPONENT WEIGHT/MT NO, TOTAL/MT

Fwh TRACKING, FwD CALORIMETER, 1760 2 3520

FRWD TOROID

INTERMEDIATE MUON TOROID 2500 4 10000

(HALF)

END CRP 3500 2 7000

(FLux, CALORIMETER, MUON TRACK)

{RON FLUX RETURN, MUON TRACKING 12000 1 12000

& SUPPORT

coIL 900 1 900

CENTRAL CALORIMETER 5000 1 5000

TRACK ING 2 1 2
38422

FWD TRACKING, FWD CALORIMETER,
Fwo TOROIOD
17607

INTERMEDIATE MUON TORDID (HALF)
S00T

IRON FLUX RETURN, MUON TRACKING
LSUPPORT

12, 000T
CENTRAL CALORIMETER
TRACKING So00T
2T . TOTAL WT = 38, 0007 (RPPROX)
INNER VERTEX CHAMBER
U.S. DEPARTHENT OF DMERGY
SUPERCONDUCT (NG SUPER OOLL IDER
W me
w Twar LARGE SOLENOID DETECTOR
EXPLOOED 1SOMETRIC

- . i
avisies wr WE NPENCE v TS o omes M“‘...JLI""‘ I .,.Wlm'_

Lon UTaR M IRELA Qs s
$4-45T-1908 (W



ELECTRONICS HOUSE

H%NE T
/ SLPPOR ¥

HALF MUON TORO10

HUON TOROIDS—\

FORWARD CALORIMETER

23. 2M

h__

FORWARD MUON TOROIOS

v
T S T

16H
6M

NP —
!
|
t
i
1

A

.

1

|
} ?Dsrscron
PLATFORMS AND STRIRS

DETECTOR SHOWN RSSEMBLED PLAN END CAP
THIS END A
54, 1M
10, 251 5, 3M 11.5M 4 10, SM 3. 1M
f' DETECTOR
3N
Eqasgénomcs LIQUID HELIUM STORAGE

/CDIL

MUON TRACKING

/BEFM CENTERLINE

= \

I N
i) . _///I
i ~—FLUX RETURN
o - , ////////l//
ES ] B p \ o CALORIMETER
! (HVAC EQUIP, SHAFTS AND TUNNELS NOT SHOWN) TRﬂc“NG/ LERnEER
ELEVAT [ON :
10 [] 10 20 X 40 50 50
2 — - U. 5. DEPARTIENT OF DEDNGY
(METERS) SUPERCONDUCT ING SUPER COLL [OER
— o) e o SSC LABORATORY
L d
« tam LARGE SOLENOID DETECTOR
PLAN AND SECTIONS
Wi IoN ~vine NPOEME Vil LT ] TS m""—lﬁ-‘l—— m't_ :l—‘“‘}"- m'—
T61s (168 21 JARYY, OGN 3y
$4-NL- 198 1



-

8OH m.mmgms ge‘onéggng 'E‘ﬁ AT SURFACE
L
AND INSTALLED DURING PHASE 4 IRON FLUX RETUAN
(SECTICN AT BERAM HEIGHT)
IRON FLUX RETURN HALF MUON TOROID
(SECTION AT BERM uexenn\

! F TEMPORARY X\“_"_“_“_"—"_"—"'_: . W ------------ / . :
i / ENCLOSURE N iy - INTERACT 1O ' ‘ lm -. MRNERNS mw|
'i l.l /;//???//4 : // \‘\‘ | 7 /?///7// . S
1H sz |\ LR Wy = SRR
IR & e SSS e
- f%nsmucnou suan/ | S ™ :\yl\\“\‘\X\“t\& ' |

PERSONNEL j PERSONNE
) SHAF T
COLLISION HALL NEL END CAP TUNNEL
CRANE COVERAGE o o

PLAN - RSSEMBLY STEP | PLAN - ASSEMBLY STEP 2
RSSEMBLE FLUX RETURN ASSEMBLE ENDCAPS AND TOROIDS, INSTALL COIL

,—CDIL HALF
BEIN
Ly —,’} LOHERED

7
~

i~

i \CHLOR IMETER

AL ALY NI
M3

MAXIMUM CRANE
HOOK HEIGHT 2SM \

ENDCAP \
&
N s
9
10 . 10 20 0 40 50 80
OEPARTIENT OF DNERGY
(METERS) SU’ERCWT"‘ SUPER COLL IOER
I k I. CROSS—ATCHING INDICATES COMPONENT o o e o o SSC LABORATORY
= UNOER CONSTRUCTION

ISy

LARGE SOLENOID DETECTOR

ASSEMBLY STEPS 1| & 2

- — =T
) e :E serertece Vwies e ey D'NI"_!_"?_IZ_ITII ot 157500 |VEET

Tots 1102 1) TARLE OGN
14-0T- 1908 24134



80M

HALF MUON HALF MUON
TOROID COIL AND CALORIMETER: TOROID
\ INSTALLED
[ L R B R .. _ . .
(. N\ < ' r M ) ] l
: i - AN W : FORMARD~ ] L
| N { ndrwe \\ | CONPONENTS ppd -
7, m B w - I ' 1 - .y .--.ﬂ-—. ] ! S
’ 3 . . ' ” ’ .
E? NES NS | f//////////g ok ik % N ]
~ AN . 7 —J__ %
é{ y/ - N N, 3 : /////:l- =) /'4
:g | 7 Koo 7 i\_ I it ettt vt B 7 i\
7 he / \ . COMPONENTS SHOWN
444 | CALORJMETER / \ \\ \\\ "5 ? ' {  INSTALLED ] l :
’ BEING TNSTALLED N — 1 THIS ENO ) g
ﬂ/ b — ' N - - i
V7. /A7 o e e e e e e e b .. .
BLLEA2LTLINEL
. PERSONNEL EQUIP COMPONENTS SHOWN RETRACTED PERSONNEL
SHAFT SHAFT THIS END FOR INSTALLATION SHAF T
TUNNEL TUNNEL OF END CAP CALORIMETRY TUNNEL
RND TRACKING
PLAN - ASSEMBLY STEP PLAN - A Y STEP 4
INSTALL AND ALIGN MUON CHAMBERS MOVE COMPLETED COMPONENTS IN PLACE
INSTALL [ALORIMETER ASSEMBLE FORWARD COMPONENTS
INSTALL ENO PLUG CALORIMETRY AND TRACKING
INSTALL MUON TRACKING
10 [] 10 20 0 40 50 60
U.5. GOPARTIENT OF DMDRGY
{METERS) SUPERCONDUCTING SUPER COLL LOER
8 - I, CROSS-wATCHING INDICATES COMPONGNT wraan ] e o SSC LABORRTORY

. Ty
u Towr

LARGE SOLENOID DETECYOR
ASSEMBLY STEPS 3 & 4

lnuvt |::Ti7r/ml”‘“—- ‘

Lol LIGE 31 INECD Oumy b -z
$4-06T- 1908 2030

‘ UNDSR CONSTRUCTION =2
DA S L7
: p
- T

eviaion PEPTROCE Owuinet -

L dl 1R2-13




SURFACE

9M X 12M CONSTRUCTION
SHAFT

¢

¥
'
'
10071007 | e
CRANE | (-] _
'
DETECTOR~ Ing
Cg,v
75,?
1007207 CRANE
QUTSIDE LEG OF SM DIA PERSONNEL
OIAMOND B8YPASS /SHWT
» Z SURFACE
o K] “~COLLISION HALL \
UTILITY BYPASS
TUNNEL RACCESS LY
(1]
v
z
%_JLALEITY BYPASS .
INEL
I v 1 b g s — -
| e emimmm———
.- Q
. BEAM TUNNEL SM DIA EQUIPMENT
- IR __KEY SECTION _
ISOMETRIC
U. 8. DEPARTMENT OF DEERGY
SUPERCONDUCTING SUPER COLL LOER
e o -e o SSC LABORATORY
. TEwny
A wat IR2 - NON~MAGNETIC DETECTOR
FINISHED HALL
1SOMETRIC
“veaiow ] e NOTENCE Oveies WeR s jowmng__ 122801 loare_ :."(73‘75— SEET___

2i1s (108, 31 IRGAORE L LN

k2
X1 033



QUTSIOE LEG
/ OF DIAMOND BYPASS

100,207
CRANE

UTILITY
BYPASS
TUNNEL

10071007 CRANE T

— 2. a22s* i

" *
— &
N/ &
D = et s Skl R S
18 ~ W

x
& / RADIYS TO SU e =
— z TER ExcAVRTION BEAM TUNNEL

UTILITY BYPASS
TUNNEL RCCESS

\J,/\\\\—

-]

9M DIA EQUIPMENT
: SHAF T

COLLISION HALL

100/20T CRANE

BERM TUNNEL

UTILITY
B8YPASS
TUNNEL

8. 5M

10071007 CRANE

DETECTOR

SM DIA PERSONNEL
SHAFT N\

™~

—- -

an

\\—gn X_12M CONSTRUCTION
SHRFT

I

M X12M
CONSTRUCTION SHAFT

UTILITY BYPRSS
TUNNEL

§2, 1M _TO SURFACE

9M DIR EQU[PHENT

SH DIR PERSDNNEL

N
SN
aN

gM X 12M
CONSTRUCTION SHAFT

.
100/100T CRANE /
UTILITY BYPRSS N { z
N |
DETECTOR .
\ _\ A § I o,
UTILITY BYPASS ——
|

TUNNEL ACCESS

BEAMLINE . -

S. SM

1

o ] < E—
- BEAM TUNNEL _/ |
INTERACTION PT. INTERACTION PT, _w_@
BEAM TUNNEL, UTILITY BYPRSS UTILITY BYPASS TUNNEL PARTIALLY
TUNNEL PARTIALLY OMITTED FOR CLARITY OHITTED FOR CLARITY
(1] o 18 20 n 40 50 60 7 [ 90 100
—
(NETERS) SUPEREOCT ING. SUPE {0ER
e om - pnay o SSN: LFHBOFNQTCl?Y
w oW
LT IR2 - NON-MAGNETIC DETECTOR
FINISHED HALL
%%% PLAN AND SECTIONS
~—
FE) ™ | e "erTeE Ovenat renr wres [owaiins___t#2n-o e_____ :Q‘IZ.' 769 | WEET___
161s (104 2) IAEAA20L. OGN sl
S-0EC- (00 20




DRIFT CHAMBER -\

SCINTILLATOR~

MUDN TOROID

ORIFT CHAMBER

SCINTILLATOR

END CATCHERS
(373 ¥

CENTRAL
MUON TOROID
(2040 MT)

CENTRAL
MUON TOROID
(1640 M7

DETAIL ( E )

SRR R A SERER

HAM
(TYPICAL) CENTRAL
CATCHER

CALORIMETER
CONTRINING
TRACKING
(1600 MT)

END CATCHERS
(373 MY

CENTRAL SC INTILLATOR
AND DRIFT CHAMBERS TABLE OF MEIGHTS AND AREAS
(3410 M)
COMPONENT WEIGHT/MT  NO. TOTAL/MT
CALORIMETER 1600 1 1600
CENTRAL CATCHER 754 t 754
" END CATCHERS (GROUP) 373 2 746
EXPLODED 1SOHETRIC ViEw CEMTRL WoON ToROID - 2 Zoan | 20l
L - 2040
S L ATORS FNa END MUON TORDIDS (GROUP) 3410 2 esag
5. 2m SHOWN FOR CLARITY) 13800
P COMPONENT NO.  TOTAL AREA/SQ M
A SCINTILLATORS 28 3103
DRIFT CHAMBERS 40 5157
15, 2M /
12.5M
U.5. DEPARTIGNT OF DERGY
SUPERCOMOUCT NG SUPER COLLICER |
. - o o o SSC LABORATORY
" W
. L NON-BAGNETIC DETECTOR
EXPLODED ISOMETRIC
- | o v i3108 ~v:§1§! TR Cvias eta NrTEs OmiNG _ 1R2A-10_ [DATE :r'ﬂé§13"‘t__
TC1e (102, 11 TREALS. Dt wed2
$4-DET- 1908 ah 42




24, 6aM

|
_1
[_ 1
:
& -/
!
| | J
N
© )
=/
LSOMETRIC VIEW
PLAN/ELEVAT [ON -
END CATCHERS 12. 5M ) 5. 2n
1 CENTRAL MUON IS, )
T0R01DS i
f CENTRAL MUON
TR \ s
Wi —CENTRAL %
T } =" CATCHER
_-_-7 N | CALORIMETER
TR o
: ACK NG | __— TRACKING
Y IA =
P CENTRAL
[y & | " cATCHER
7 PA é W
444 NS
Pgdary \\\\\& g 7
1T 22272 38
END MUON —*~ n 7777 XY H
TORO1DS i ~—CALORIMETER )
ON_ /A TION (8
-/ =/
39 10 20 0
= U.4. ODPATIENT OF DMOAOY
(METERS) | SUPERCONDUCTING SUPER COLLIOER |
= vom o SSC LABORATORY
L. ]
] NON-HAGNETIC DETECTOR
PLANS AND SECTIONS
_— e :E ——— — — OVMING__ (AZA-1) n___ | S-mowvearn___

640 (1GL 31 TRCAIL. Db [
4-06C- 1908 23507




80M

COLLISION CRANE INTERACT 10N
/AL / COVERAGE / POINT

26M

|~ ~~—CONSTRUCTION
SHAF T

-

SheT / \
END MUON CENTRAL HMUON
TUNNEL|  “yoRo10s TOROID

PERSONNEL
SHAFT TUNNEL

PLAN - ASSEMBLY STEP 1

ASSEMBLE CENTRAL MUON TOROIO.
ASSEMBLE END TOROIDS.

TERACT P T
CENTRRL HUON TOROID— /'” ERACTION POIN

29M

HEIGHT 2SM

CENTRAL
/ CATCHER

END
/ CATCHERS

3-&

PERSONNEL
SHAFT TUNNEL

PLAN -~ ASSEMBLY STEP 2

ASSEMBLE END CATCHERS,
INSTALL CATCHER CHAMBERS.

INTERACTION
[ POINT

CENTRAL
/CR TCHER

END MUON—
TOROIOS A - 7B\
-/
3ECTION
w0 [ 10 20 0 40 $0 80 70 80
U. 3. DEPARTIENT OF ENERGY
{METERS) SUPERCONDUCTING_SUPER COLL [DER
1. CROSS-HATCHING INDICATES CONPONENTS o o pous  m wow b SSC LABORATORY
UNDER CONGTAUCTION
L. NON-MAGNETIC DETECTOR
ASSEMBLY STEPS 1 & 2
e i e T e Towuie_ (2a-12_ Joare ~TTEE|eET___

9 iR 8, DG amc2
fua S4-96C- 1008 2008



80M

.~ TEMPORARY
/ ENCLOSURE

COLLISION
/—anoR IMETER / WALL
e

x|
&

PERSONNEL
SHAFT TUNNEL

L]

U.9. DEDPARTIMONT OF ©ERGY
SUPERCONOUCT [NG SUPER COLL {DER

NON-MAGNETIC DETECTOR
RSSEMBLY STEPS 3 & 4

1 CONSTRUCTION
) " SHRFT
|
‘& i
P |
o
“‘ ) 3
| 3
!
]
- L SN, /// /7 .
U \ EERSMEL. |
RA VERAGE INTERRCT ION SHAFT
CRANE €O POt TUNNEL
PLAN - RSSEMBLY STEP 3 ——’\,—, PLAN ~ ASSEMBLY STEP 4
ASSEMBLE CALORIMETER, CLOSE DETECTOR,
INSTALL MUON CHRMBERS.
END MUON
Eggr}agunmx TOROID /7 5gtt ISION
~ TEMPORARY HETGHT 25H
/ ENCLOSURE / [END CATCHER
_____ ,L/__._.____.-_____.._.____-_1________-___. e e e e e e e —— ——
CALORTMETER — /
p
@ P —
Y] oo one
[
. } { °
N— —m
S Dl
j
SECTION (B
b 18 \-/
END _MUON TOROIDS
OM[TTED FOR CLMI TY 10 3 10 20 30 a9 S0 60 70 a0
(METERS)
o I CROSS-HATCHING fettnied o hos mvos om SSC LABORATORY
UNDER CONSTRUCT 10M
L dl]
a1
e
AN - fowmne__ 1r2n-13__ Joare
- | o yivism A NEPERCUCE OR | Wt i hvare————

-
pan1/%/

260 (102 31 IMA1D Do | a2
S4-08C- 1908 20 22




STEP 1

TOPSQIL STRIPPING

BENCH
EXCAVAT 1ONS

EXCAVATION OF OPEN PIT AND AR
. EIW?HON 8y

;

TUNNEL
EXCAVATIONS

COLLISION HALL
EXCAVAT[ON

9M DJA_EQUIPMENT
SHAF T EXCAVATION

SM DIA PERSONNEL
AND UTILITY SHAFT
EXCAVATION

THIN FLOOR FLOOR PILINGS AT of 48 & A LT Yo s
o FORGATION wORK (PILING! IN THE DETECTOR ARER
EXCRVATION OF HALL
~ E(CAVATION OF THE ROCK 1AC & EFS) BY RIPPER
S ECAVATION OF THE € & P SHAFT CONMECTOR Tiee€Ls
STEP 4 U. §. OEPARTHENT OF EMERGY
STEP 3 _— SUPERCONDUC T ING COLL {OER
1. HEAVY LINE WEIGHT INICATES CURRENT ra ove 0 sens @ SSC LABORATORY
ACTIVITY [ ]
N {R2 - LARGE SOLENOID DETECYOR HALL
CUT AND COVER CONSTRUCTION
STePs 1 - 4
3
| ) T ) e |omming__1R23-01 _ loare :ll TR [VEET____
63 (102 31 IA260291. DM il
S-0CC- 1908 1% 32




EQUIP SHAFT
LINING

TUNNEL LIN[M;—\

UTILITY BYPASS TUNNEL
ENDEPENDENT TBM EXCAVATIO
CONCRETE FLOOR

LINING

CONCRETE SIDEWALLS
WAL FLOOR & SFT

TUNMEL L ININGY
PLACEMENT OF THE WAIN FLOOR SUAS
s FINAL TUPPORT OF NN

CONNECTOR TLaMELS

BEAM TUNNEL WL SI00MLS & € SHAFL LN
EXCAVATION PRERTS 1 Ml e
* PUACENENT OF THE LONG-TCAN SHAET LINING (EQUIPHENT »
STEP S STEP 6
Ve
PERSONNEL & UTILITY S:RFT
L

[ =]
BACKFILL
Q
CONCRETE RODF
BACKFILLING RBOVE THE HALL ROOF
. m: & EM’::EI %&‘D“ ANS AND CRST-IN-31TU CONCRE
. :le“ oF TrE fl’ﬁ! ”@LE”‘, (PERSONNEL AND WlLll‘!g )mx
‘ —_— U.9. OEPAATIENT OF DERGY
STEP 7 STEE8 | SIPERCOMDUCTING SUPER COLLIOER
I, €RVY LN VE(GHT INDICATES CURRENT e o fou e sous Fon SSC LABORATORY
ACTIVITY & LsaToN
el K1 - LARGE SOLENGID DETECTOR HALL
CUT AND COVER CONSTRUCT ION
STEPS S - 8
iz wr e NPEACNCE O] VS [ oty jommnne (82502 IOATE :g_l!l!ﬂ' SEET

1640 1102, J1 1IR30 DON

[
99-00C-1908 1738



SURFACE

COUNTING ROOM -\

20M X 40M CONSTRUCTION
SHAFT

UTSIDE LEG
OND BYPASS

0
OF DIAM

~IR3

UTILITY BYPASS

DETECTOR

\—COLLISIDN HALL

UTILITY PASSAGE

20M X 40M CONSTRUCTION
SHRFT

100/20T7 CRANE

9M OIA PERSONNEL
AND EQUIPMENT SHAFT

/ SURFACE

Z TUNNEL /
9M DIA PERSONNEL =
BEAM TUNNEL AND EQUIPMENT SHAFT @ '
(=1
(PARTIALLY OMITTED *TJ
FOR CLARITY) SR R | o
oA
I
KEY SECTION
1SOMETRIC
U S ODPRRTHOIT OF DIDWY
TING SUPER COLLIDER
oo, ontE fons  wone oart SSC LﬁBORﬁTORY
S W)L TON
= ™ 1IR3 - Le DETECTOR
- FINISHED MALL
1SOHETRIC
v e ieion oy "[ o] wer oW MII‘_E_J;‘H__[U'! |:| ﬂk‘“""——

Toh (184 23 1ML, Gl el
T TN




QUTSIDE LEG

34. 21

OF DIAMOND BYPASS [NTERACTION PT,
~[R-3 _____v_____B_.-— _
D= v liieiainaiia
Lo—mrmi T = ———— o/
126. 5N <o
L | / - e 2. q2as*
! —§ __——20M X 40M CONSTRUCTION
201 X 401 CONSTRUETION—__ 2 PN R = _ SHAFT &
E T X7 | w
-
S i/ -1 5
————— Ffr=— = {1t - ¥ Ht- - e T e e — = 2
T . :
I’ T
— BEAM TUNNEL
l LK) J[ L
I -
UTILITY BYPRSS— | 4 |
TUNNEL = / —]
n UTILITY BYPASS 0
3 5 TUNNEL ACCESS z e x
9M DIA PERSONNEL
. & EQUIPMENT SHAFT
é— 5 A 3 L !
e | I
/ UTILITY _PLAN
9M DIA PERSONNE — PASSAGE
& EQUIPMENT SHAFT /—eogF¥ 40M CONSTRUCTION
SH

20M X 40M CONSTRUCTION /
SHAFT

UTILITY SHAFT SURFACE
RF
20M X 40 CONSTRUCTION /’SU ACE SH DIA PERSONNEL
Hi

8 EQUIPMENT SHAFT
COLLISION HALL
_\ 28M /osrscroa / /
| / | /
i y

N 4
l / .
BEAM TUNNEL o & & .’3 N i
Ez _—-— -*—’-—-— ----- ?—‘——-——-— s E%ng
& 5 A ®
=== === - — = —_——— T =3 -—-r .- wl - EX - * SR 5
& S S o= = g g ?
1 Sl a T TNEL

4
INTERACTION PT,~/ BEAM TUNNEL, UTILITY BYPASS CRADLE

TUNNEL PARTIALLY OMITTED FOR CLARITY _SE___@CT[ON
SECT{ON :
————-——@ 1 10 2 3840 S0 60 70 80 90 100 110 120 130 140 150 160

V.3 OEPARTIENT OF DENGY
(METERS) SUPERCONDUCT ING SUPER COLL [DER
oo oot % o o SSC LABORATORY
L Wil TON
« v 1IR3 ~ L® DETECTOR
FINISHED HALL
PLAN AND SECTIONS
] we) e MIDDLE OV vas NI iy owwpa__(R1-02 e :I [E1: 112 el

Bl (19, X TAE. 00 [T}
4-EC-1000 31 20



SURFACE

RAMP

OPEN CUT

R

ING_CENTER

9M 01A PERSONNEL
& EQUIPMENT SHAFT

OUTSIDE LEG
OF DIAMOND BYPASS a
%—// COLLISION HALL
& — ‘- \sn 0IA PERSONNEL
% / . & EQUIPMENT SHRFT

BEAM TUNNEL

UTILETY BYPASS
TUNNEL

ISOHETRIC

U § OEPARTIENT OF DENGY
SUPERCONDUCT ING SUPER COLL [DER

o on bl ou o SSC LABORATORY

L i ton

& vigTon R3 - L» DETECTOR

cut ﬂl) COVER CONSTRUCTION
I1SOMETR IC

Rriation we{ v EPOMWE v et nors jovming __ 1R3-0)  jonre -,. |E/!/ﬁ [SeET___

o (1)) K292 (B ez
708018 209



[R-4

BEAM i

TUNNEL

1M CLEARANCE TO HALL (TYP)

OUTSIDE LEG
OF OIAMOND BYPASS

210M (APPROX)

352. SM_(RPPROX)

S—

\-QH DIR PERSONNEL
L EQUIPMENT SHAFT

9M DIA PERSONNEL
L EQUIPMENT SHAFT

PLAN

: SURFACE

H3INID ONIY

9M DIR_PERSONNEL
& EQUIPMENT SHAFT

RAMP SURFACE
&

[ 4/

>

E 1 (
5 = ' — e 15 ' ] i
¥ 5 | L INTERRCTION PT. RAMP XI&
@®| —
- wEtEe—7=-r-—-—- 44— — - —- e == - — ~
=L T e= S
51 z ~ BEAM TUNNEL \
=l o \ INTERACTION PT.
COLLISION HALL EXTENT
HALL EXCAVATION
1 8YPASS TUNNEL@
PERSONNEL & EQUIPMENT SHAFTS & UTILITY OMITTED FOR CLARITY
BYPASS TUNNEL OMITTED FOR CLARITY
k. [ an - - L)
(METERS) U 8. OEPARATIENT OF DMERGY
SUPERCONDUCT ING COLL [OER
LS
n_wisro 1IR3 ~ Lw DETECTOR
CUT AND COVER CONSTRUCTION
PLAN RND SECTIONS
i3I 7 "_"_'E PORACE I o= ) jovene__183-04 e :"._L_.-,_

e Croe. 31 (RIS, DOa skt
O7RC-A0 Fn 08




TRBLE OF WEIGHTS

COMPONENT

SUPPORT TUBE AND DISK

HADRON CALORIMETER
MAGNET COIL

MAGNET YOKE

RETURN YCKE DOOR
IRON RETURN CROWN
MUDN TRACKING MODULE
MUON CHAMBER ENOCAPS

WNEIGHT (MT)

1000
1000
3400
17000
1250
5000
10

96

NO.

w
WOV~ =

TOTAL (MD)

1000
1000
6800
34000
S000
10000
320
192

58312

MAGNET YOKE

ERON RETURN

<

FORWARD MUON
CHAMBERS (ENDCAPS)

MAGNET COIL
(COMPOSED OF

\-HUON TRACK ING
MOOULE

SUPPORT TUBE
AND DISK

ONE HALF OF MUCN
CHAMBER BRARREL

HADRON
CALORI[METER

U S OEPARTHENT OF DMERGY
SUPERCONDUCTING SUPER COLL IDER

ROWN COIL PANCAKES) [SOMETRIC
RETURN YOKE DOORS
e NS ons o A

L HWLLTON/A T

v ie08 [ad FOTRENE OWet |64

L3 8

$SC LABORATORY

L« DETECTOR
EXPLODED ISOMETRIC

-~ 1

OWMING_ IR3-1D ORTE IR EET

Blr (534, 20 10356 Dibe § wea

2
O 8 %



32. 5M

L6M

T7F

e

26. 6M

BARREL MUON
CHAMBER

FORWARD MUON
CHAMBERS \

~MAGNET YOKE

[RON RETURN CROWN
ye

o
1

/

= 1

[

-
:/RETURN YOKE DOORS

FORWARD CALORIMETER

Va

™~ muon cramBER
BRRREL

N =4

HADRON —
CALORIMETER

\-MAGNET COIL

SECTION E? )

w
°
n

10 15 20

ISOMETRIC
FORWARD CALORIMETER
OMITTED FOR CLARITY

N \\\’s
\

7T

SECTION ( ?)

40

(METERS)

=

>

BARREL MUON
CHAMBER

\

7721/ \1
‘gliil ‘
Ao

4
=
o

>
N
/

FORWARD MUCN
CHAMBERS

HADRON CALORIMETER

U S, ODPARTHOIT OF DMV
SUPERCONDUCT {NG_SUPER COLL IDER

i)

. WWILTONA |

vre low

FOKKE Bl 108

SSC LABORATORY

La DETECTOR
PLAN AND SECTIONS

1R3-11__joare l:’,‘—mg‘r weer___

®i; 102, 3 142, 6w el
$4-08C- 1989 21 7



SUPPORT CRRDLE

/‘ /-cm.oamsren SUPPORT TUBE
108M

YOKE IRON—

QA0M

—

N

>—RHILS
[ 3

W
X
N

/
/

PERS&!EL

& EQUIP SHRAFT

INSTALL CENTRAL DISK & CALORIMETER SUPPORT TUBE
ASSEMBLE BOTTOM THREE OCTANTS OF MAGNET YOKE

PLAN - ASSEMBLY STEP 1

PERSONNEL
¢ EQUIP SHAFT

INSTALL RAILS & SUPPORT CRADLE

MAXIMUM CRANE HOOK
HE

IGHT 32, 5M

,~LCALORIMETER SUPPORT TUBE

37.5M

"H[LS'\ CENTRAL D]SKX

SUPPORT CRAOLE —/

\-YDKE IRON
ELEVAT ION

SUPPORT CRADLE PARTIALLY
OMITTED FOR CLARITY

YOKE [RON
COIL PANCRKES
[RON RETURN CRQHN\ /SUPPORT CRAOLE
R 1 7 4
\ \ «
Vo X Ao
. A
\ i
NT
— Y !
/ 1
£
't
N / N
N
AN
PLAN - ASSEHBLY STEP 2 ‘\
AN

INSTALL PRERSSEMBLED COIL PANCAKES
INSTALL [RON RETURN CROWN
INSTALL REMAINING FIVE OCTANTS OF MAGNET YOKE

[RON RETURN CROHN—\

~CALORIMETER
SUPPORT TUBE

COIL PANCRKES

~—CRLORIMETER 3SUPPORT TUBE

V4 [ :

/I N

ELEVATION

YOKE [RON—/

SUPPORT CRAOLE

" ] u 26 30 - 52 60 7 8 94
(METERS) U. 5. OEPARTIENT OF DNERGY
| SUPERCONDUCTING SUPER COLLIDER |
b RN el N m et - il ot sl o SSC LABORATORY
LS. Le DETECTOR
ASSEMBLY STEPS 1 ¢ 2
oy i Tt WS SMICE Ovaime e wris ORMING__ 1R3-12 (OATE .'—'TKIH‘ G

0 G 3) (RMN212. O | waaz
Se-CET-i%8 2831




YOKE IRON

SERVICE TUBE
(FOR CONSTRUCTION omn\

COIL PANCRKES

108M

NI

40M

v
ssizzig
=Aw|

Ul
[ 1404144

COIL PANCAKE BEING
[ MOVED INTO POSISTION
1

i

PERSONNEL

& EQUIP SHAFT

/

PLAN - ASSEMBLY STEP 3

INSTALL PREASSEMBLED COIL PANCAKES ON SECOND HALF
INSTALL MUON TRACKING MODULES ON FIRST HALF

MUON TRACK ING
MODULES

HMAX THUM CRRNE HOOK
HEIGHT

32. 5M

YOKE IRON—\

l— COIL PANCARKES

T
x0

PERSONNEL
& EQUIP SHAFT

OIL PRANCAKE BE ING
OVED INTO POSITION

SUPPORT, CRAOLE

YOKE IRON

RETURN YOKE DOOR

FORWARD CARLORIMETRY \

Ay

i

CENTRAL. CALORIMETER
SERVICE TUBE

(FOR

CONSTRUCTION ONLY)

1

PLAN - RSSEMBLY STEP 4

SONNEL
3 EQU[P SHAFT

INSTALL CENTRAL CALORIMETER
INSTALL MUON TRACKING MODULES ON SECOND HALF
INSTALL RETURN YOKE DOORS

INSTALL FORWARD CRLORIMETRY

CENTRAL CALORIMETER

RETURN YOKE DOOR—\

OKE IRON

PERSONNEL
& EQUIP SHRFT

L MUON TRACKING MODULES

MUON TRACKING
[ MODULES

p=

X

N b
1y

LS. oz || E 3
t N 3 P
/ E..__.: i v
V4
MUON TRﬂCKlNG—/ ELEVATION FORWARD CHLUR"ETER/ ELEVATION
MODULES —_— . ———————
" ] " 20 0 . S0 80 78 L] 90
- — - —
(METERS) U.§. OEPARTIENT OF DERGY
SUPERCONDUCTING SUPER COLL [DER
e R B ] ST — SSC_LABORATORY
() Ls DETECTOR
ASSEMBLY STEPS 3 & 4
w0 | o il ] Lad Lod REPERDCE QM| MR e aves | Rt 1IR3 13 u"———‘ :‘—';‘W m'——-
SOCMIPELA0 L DS LEMTTE MY UL 200
BTG ) 418Y




: ey
]
]
]
]
‘ BEAM TUNNEL
] 9™ DIR -~
! EQUIPMENT SHRFT _-
M DIA ‘ -
PERSONNEL smrr\ X -
1 - -
507107 CRANE 4>. ! P
' L
1 . ‘
ASSEMBLY HALL - ’
’ 9M X 12
CONSTRUCTION SHAFT
LOWER SHIELDING BLOCK
POCKET
100/100T CRANE //
1 » INSIDE LEG OF
-B DIAMOND BYPASS
l 4 (FUTURE OPTION)
UPPER SHIELDING BLOCK / .
(OPERATING POSITION) ' >3
N e
ACCESS LABYRINTH , > ? COLLISION HALL R
UTILITY BYPASS \DETEUOR
TUNNEL
P |
& N ;
Licies
. - — ° - o
- 1SOHETRIC
-~ ——— .
r .
- IR6
KEY SECTION
e
- - : ‘
. - :
- V.. COMRTHONT OF DY
SUPERCONDUCT ING SUPER COLL [DER
. o - o 9SC LABORATORY
noww/n TN
e IRS - DO UPGRRDE
FINISHED HALL
ISOHMETRIC
aevittion wr | o NPTNNCE v ioae e Ty OWuING_ LRS- joATE_____ : TN

To1e 1102, 3) 1MBORHA. bt el
4-0CC- 1908 22 18




- A
Pt
Bl ‘4'1\5" DIA PERSONNEL
SHAFT
& COLLISION HALL
& g $0/10T CRANE
= / 100/100T CRANE "
o s s2. 5n BERM TUNNEL 4
Z| [T
= LIz §
\ | / o
s x .
b E « =
" ‘ 9M DIA EQUIPHENT 2 J s
CHANNEL —~_ [ ASSEMBLY HALL SHRFT ~
~ . :1 ‘:‘:‘
~
x ~f, ! 1001007 CRANE o 'E“ =g - =
~ 9M X 12M CONSTRUCTION SHAFT s ) &
§ . l /
A X < 23M
R CCESS LABYRINTH~| (Y §l / Pl
‘ SHIELOING BLOCK /
INTERACTION PT.— , fe—gHIELD DETECTOR . \_ INTERACTION PT.
—
S IR Sl T il el | S Rl e Tnulliliundilioey = UTILITY BYPASS TUNNEL & UPPER SHIELO
RADIUS TO SUIT X ] /(/’ BLOCK OMITTED FOR CLARITY
TBM EXCAVATION = R S—
3 <) :_/ 4
i 2. 2250 DETECTOR n .
=8 179. 21 A 11.5H UTILITY BYPASS TUNNEL -—
I \ 7 T
\ -
y = BLEN. INSIDE LEG OF
UPPER SHIELDING 8LOCK DIAMOND BYPASS UPPER SHIELDING BLOCK
OMITTED FOR CLARITY (FUTURE OPTION) (RETRACTED)
- 1R6 aM X 12M
CONSTRUCTION SHAFT
9M x 12M CONSTRUCTION
SHAFT
SM 01A
9M DIA EQUIPMENT PERSONNEL ~SHAFT
/SHHFT
160/1007 CRANE
x5 507107 CRANE UTILITY BYPASS TUNNEL 50/10T CRANE
= &
Sl €| 7 " /
----- = [ - ]
/l &
/ g * 1 1 1
[47) 1
ASSEMBLY HALL 1 - \r I T - -
~_ m]
CHAN SHIELOING BLOCK =
SHIELD BLOC"/?\:] NeL - POCKET LOWER SHIELDING BLOCK VI
(QPERATING POSITION) y & POCKET 5 SECTION
PERSONNEL SHRFT@ -
OMITTED FOR CLRRITY 10 0 10 20 36 a0 S0 80 70 80 98 100 110 120 140 150 168 U S ORI OF DEReY
(METERS) SUPERCONDUCT ING SUPER COLL{
= —— ] pp— o SSC LABORATORY
R AN TOWY
T X i IRS - DO UPGRADE DETECTOR
FINISHED HALL
PLAN AND SECTIONS
- | oy i a3 APENDCR CAR LM ez ey ‘N"‘L TE - r___

Ple L) 0. 3} RSORE B0y s
o-Otc-1908 22 8¢




RAMP
Al
Cg,v rEﬁ

OPEN CUT

//—SURFRCE

e
e

SM DIA PERSONNEL
SHAFT

INSIDE LEG OF
O1AMOND BYPASS
(FUTURE OPTION)

BEAM TUNNEL /

SM DIA
EQUIPMENT SHAFT

ISOMETRIC

V.8 OEPARTIENT OF DIDNGY
SUPERCONDUCT ING SUPER COLL [OER

oe___ oe S$SC LABORATORY

n_vigrow RS - D0 UPGRADE DETECTOR

1
CUT ANO COVER CONSTRUCTION
ISOMETRIC

gvi3aon v | e

T
owmg_(RS-03 re - lwexr

TGh (100, 31 [AGOD G §

e
OP05C-1900 A i1



428. SH

RING CENTER

124 2sM 1M
12. 51 INSIDE LEG OF
| DIAMOND BYPRSS IR6
x (FUTURE 0P‘HM
w o
H i —— INTERACTION PT.
| OPEN CUT
m!
RIS
t
®| 1om
1 = //
LT s 3
p & ) - \
| w =
b ]
& ™ Q

1M CLEARANCE 7O HALL (TYP)

&

12M

SM DIR PERSONNEL
AND UTTLITY SHAFT

£ \x L e
] I \ 7 ey
E o 8 < 7 p—— It
g w 10
. \ BEAM TUNNEL
& \_HH COLLISION HALL EXTENT
Nl o EXCAVATION

SHIELDING BLOCK
POCKET

INTERACTION PT,

PERSONNEL & EQUIPMENT SHAFTS & UTIL @

7Y
BYPASS TUNNEL OMITTED FOR CLARITY

RAMP SURFACE
—~ f_l
7 = =
//_i 5 &

EQUIPMENT_SHAFT & PORTION OF BYPASS 5

TUNNEL OELETED FOR CLARITY

X INTERARCTION PT.

U §. OOPARTYENT OF

ONEAGY
SUPERCONDUCT [NG SUPER COLL [OER

SSC LABORATORY

IRS - DO UPGRADE DETECTOR
CUT AND COVER CONSTRUCTION
PLAN AND SECTIONS

== et

fowang_msvs o 1ot Joerr__

60 1108 3 1M P00 sy
-0C-1900 8 08



TABLE OF WEIGHTS AND ARERS

CQMPONENT WE IGHT/MT NG, TOTRL/MT

CENTRAL CRLORIMETER

ENDCAP CALORIME TER

CENTRAL CRTCHER CALORIMETER
ENDCAP CATCHER CALORIMETER
CENTRAL TOROID

CENTRAL TOROID - DOOR
CENTRAL TOROID -~ ROOF

END TOROID

COMPONENT
MUON CHAMBERS

350 1 350
450 2 900
650 2 1300
5§50 2 1100
1928 1 1925
1440 2 2880
3055 1 3055
3500 e 7000
18510
NG, TOTAL AREA/SQ M
a2 2809

ENO TOROID
(3500 MT)

END

TOROID
PLUG /E

10. an

HUON -<
CHAHBERS

(TYP) [~

ENDCAP CATCHER
CALORIMETER
(S50 MY

[~

KMUON CHAMBERS (TYP)

L1
CENTRAL e

\ P \
L~ MUON CHAMBER

CENTRAL CATCHER
CALORIMETER

(650 M)

ENOCAP

CALORIMETER

(450 MT)

CENTRAL
CALORIMETER
(356 M)

ENDCAP CATCHER
CALORIMETER
(550 M7y

HUON CHAMBERS (TYP)

MUON CHAMBER (TYP)

/\\/\/
CENTRAL

TORQ1D/
DO0RS
(1440 MT EA)

e

CENTRAL CATCHER
g
/ —
12.4M

/

END TOROID
(3500 MT)

END
TOROIO
PLUG

15’1/

U. 3. DEPMRTHENT OF DERGY
SUPERCONOUCTING SUPER OOLL [OER

e om

. WILTN

3 CIT ML =

SSC LABORATORY

00 UPGRADE DETECTOR
EXPLODED [SOMETRIC

OowmING__(A5-10___Joare i TETCE T

ety 1108, 1) 1814 08 3]
00-36c- 1008 32 &



184

-~ 121
END TOROID
—— CENTRAL
TOROID
1 |—ENDCAP
£ HI— CATCHER
H] i CALORIMETER
(-]
- s
CATCHER
\ CALORIMETER
I\ N
i \—CENmaL TORO10/000R
CENTRAL
CALORIMETER
. ENDCAP
L -~ CALORIMETER
PLAN
(ROOF AND ONE CENTRAL CATCHER
CALORIMETER REMOVED FOR CLARITY)
7.5M
/-ROOF
— L
-
p =4
q
o
j N
b =4
N

FRONT ELEVATION

(ONE CENTRAL CRICHER CRLORIMETER
REMOVED FOR CLARITY)

/.

ISOMETRIC VIEW

ENDCAP
/ CALORIMETER.

10. 3M

RIGHT ELEVATION

(ENO TOROID AND ENDCAP CATCHER
CALORIMETER REMOVED FOR CLARITY)

10 29
pom— u. e wﬂm o o?lv
w oo o SSC LABORATORY

v C3 08

Led PO IS LY

D0 UPGRADE DETECTOR
PLAN AND ELEVATIONS

" 1
W"‘__"‘M.‘_lr_".__.l (13/5/89] mgl‘“'_.
SEla (00 JHINGIL. 0G4 3

2
4-30C- 1900 2a%e



CENTRAL ENOCARP
I~ an CATCHER CATCHER
/CRLOR(HETERS _—COLLISION CALORTMETER CALORIMETER
HACL m rl\r-l
i “r1-—————-- BEANN TSNS {': = T\ ﬁz ———————— - AN
PERSONNEL] | PeRsoEL| B
SHAF T f , SHAFT / ]
TUNNEL ' N\ TUNNEL ‘
| o | !
Kl N I |
d / \ . \
e 7 . -
i < i 771 {\\ N \\
''''''''''''''' e AT T - honlihadiiand I e i el M [ —_— e
LP_.' EQUIP L '\_l
\_ SHAFT
PLAN - ASSEMBLY STEP | CONSTRUCTION SHAFT TU’:"L PLAN - ASSEMBLY STEP 2
ASSEMBLY AREA - ASSEMBLE CATCHERS
ASSEMBLY AREA - INSTALL MODULES IN
CALORIMETER SHELLS COLLISION RREA - ASSEMBLE END TORO1OS
COLLISION AREA ~ ASSEMBLE CENTRAL TOROID
- . I I T e A R S I S
PERSONNEL r o L— r -
PERSONNEL . R I
SHAFT ' 7, SHAFT ! I R S S ) . \ —F
TUNNEL l TUNNEL | Lo ! N o/ . -
T oo, ~ el Ol
i = M i } i | : : A - ) (N }
| | i oo [l i |
L : \_ A (A ' L_-l------..::____;:’ \. / = +
| -, | 1 A Y |
| 7771 | v -
L €QuIP M
SHAFT
PLAN - ASSEMALY STEP 3 TUNNEL BLAN - ASSEMALY STEP 4

ASSEMBLY AREA - INSTALL CATCHER CHAMBERS

COLLISION AREA - INSTALL AND RLIGN MUON CHAMBERS

CENTRAL TOROLD/DOOR

MAX [MUM CRANE
| HOOK HEIGHT 20, 2M

INSTALL CALORIMETER [N CATCHER
MOVE CATCHER ASSEMBLY TO COLLISION AREA

SUPERCONDUCT ING SUPER COLL IDER

U. 5. DEPARTYENT OF DERGY

_____________________________________ .
E NN 3 END TOROID
o)
D D D / N [F
N
TEMPORARY / o . X N\
ENCLOSURE CENTRAL— SECTION n f
CALORTMETER \o/
10 [] i0 20 30 « 50 60
IMETERS)
I« HING [NOICATES COMPOMENT rreom L ST o
R TION
—
w jov VNI L odlad TEPERLNR (Rl NN L l1d

SSC LABORATORY

D0 UPGRADE DETECTOR
ASSEMBLY STEPS 1-4

-
Jowwos___ths-12 qu! l_.':jms,”:uv

16k CA0L 1) INSIL. Disad el
00-06C- 199 10 34



Rl

oM DIA
EQUIPMENT SHAFT
)

SURFACE
SH DIA- /
PERSONNEL SHAFT
\(/ g &
E/y,&?

1R?
AN
BEAM TUNNEL
L
50/201 CRANE e
4 Lo - }
P -
e -7 -
. ;
- g
COLLISION HALL ~-
. - )
-
UTILITY BYPASS
TUNNEL
ASSEMBLY
HALL ,

.

N\,
“—INSIDE LEG OF
OIAMOND BYPASS
(FUTURE OPTION)

DETECTOR

/—SURFHCE

SHIELDING BLOCK
& POCKET

! KEY SECTION

U.S. OEPARTIENT OF DENGY

SUPERCONDUCT [NG SUPER COLL [OER

oy o - e SSC LABORATORY
T ChTon
A sl IR® - BOTTOM COLLIDER DETECTOR
FINISHED HALL
ISOMETRIC
e ision w Lol NOICE TVie areo e 1R8-01 !"u—l.ﬁ-—lmlm'——

T6ke (100 D1 1A PAEH1. SGH ]
-0ET- 1900 2N 07



50/20T CRANE
( Tv’P)\

g

A

ASSEMBLY HALL N3 oia
5sE PERSONNEL SHAFT
9 1R X w
EQUIPMENT SHAFT @ 2
¢ ¥
2
48. 6M 60M < .@ g OETECTOR
- - k4 [
AN
f/ \ \ 'S u - 50/20T CRANE (TYP)
Q o
: I S 9
G r
@
! L Lk
BEAHL INE
124 2em I ....... L= =
ACCESS LABYRINTH ME ™M —*
X
SHIELDING BLOCK \[\‘ E & BEAM TUNNEL
PO POCKET I i I \—mremcnon
EQUIPMENT } L ~SELTION (B POINT
TRANSFER x
TUNNEL | \ @
t | \  ~za.aees
INTERACTION PT.— 7 |
I—rer === - IR?
UTILITY BYPASS . r
BYPASS COLLTSION FALLZ  —] 15.5M kg \ 5
179, 2H s
T s ——re e \
pLew \
OFDIRHOND_pyPRSS
/ ASSEMBLY HALL (FUTURE OPTION} .
DETECTOR ASSEMBL Y
R TrenT sHAFT / 30207 CRANE { HALL
tTYP)
. UTILITY BYPASS
SHIELDING BLOCK g TUNNEL & ACCESS b corLtsion s 50/20T CRANE
POCKET\ / __u,ﬁ‘ (TYP)
""""" o - SM DIA
\ W R | = - | PERSONNEL ~SHAFT
P z [ [} -
N z - 4+ - ’
1
| “ l 1 )

—SECTION ()
PERSONNEL SHAI

FT OMITTED
FOR CLARITY

\—EQUlPMENT

TRANSFER TUNNEL

SECTION EE)
EQUIP SHAFT AND PARTS OF

BYPASS TUNNEL OMITTED FOR CLARITY

10 [] 10 20 » a0 50 &0 70 80 0 100 10 128 130
(METERS)
o, o ”» PO onme
£ ey
]

w | oy s

TP E DS

U. 5. DEPAATIENT OF DMERGY

SUPERCONDUCT [NG_SUPER COLL {OER

SSC LABORATORY

IR8 - BOTTOM COLLIDER DEVECTOR
FINISHED HALL
PLAN AND SECTIONS

T
we-02_ foars | ovrars |-

T6U (16 3} IATORSE Do r
04-05C- 1988 22 1)




CONSTRUCTION
RAMP

OPEN CUT

ROCK PILLAR

SM 0IR
PERSONNEL SHAFT SURFACE

BEAM TUNNEL =
COLLISION HALL
4

INSIDE LEG
OF DIAMOND BYPASS
(FUTURE OPTION)

U.$. OEPARTMENT OF NERGY
SUPERCONDUCT [NG_SUPER COLL {OER
v o - s om SSC LABORATORY

€, LASWO:

A W IR8 - BOTTOM COLLIDER DETECTOR
CUT AND COVER CONSTRUCTION
ISOHETRIC

Ry

- []
o acvisim v we AL IS areex ot m"’—ﬂLI:m_l" 1] |‘ﬁ'_._
Thin (102 21 IRBOSD. dG

k2
07-46C- 1900 2% 44



SH 1A PERSONNEL
[ SHAFT

9M DIA EQUIPHMENT 137. IH 285, 4M
SHAFT
62M 12M / 25. 61 2
x \
@ 51 ~RSSEMBLY HALL
EH
T ‘ OPEN CUY
BEAN \ - 1
TUNNEL 5 CONSTRUCTEON RAMP
Al !
S @
= & jon . ‘»“z-
[ W ] £
8 x SRR y &
| & 3l . . g
— T V] g i— Nl el el I el _— } :
: T !
| — -
= =% u = 187
i 1 J -
@— 45,51 . N
— (-
INTERACTION PT,
INSIDE LEG
OF DIAMOND BYPRSS
(FUTURE OPTION)
PLAN
CONSTRUCTION RAMP
9M DIA
EQUIPMENT SHAFT ~— SURFACE

SURFACE

———

31. 1M
1
A
N
-
|

2. 1H

sM DIA
PERSONNEL SHAFT

-
/

CONSTRUCTION RAMP

1M _(CLEARANCE) HALL EXTENT
HALL Excavmton—/ BEAM TUNNEL HALL ExCHle‘lON—/

HALL EXTENT~" _SECTION (B —SECTION /)

e U3, OEPRRTIONT OF DIDAGY

| SLPERCOMDUCT (NG SUPER COLLIOER |

[y o e wou o SSC LABORATORY

€ UuliToN
P " war 1R8 - BOTTOM COLLIDER DETECTOR
o1 % CUT AND COVER CONSTRUCTJON

PLAN AND SECTIONS

 [ovw arvraie » wrime APRRINCE OV AP ey | O NG {RB-04 JONTE [ L —— [SEET____ 1

Tola 1108, 31 |ASORS. 0N ekl
02001008 12 0t




JRELE QF WEIGHTS

COMPONENT WEIGHT/MT  NO. TOTAL/MT
MAGNET 1 4500 4500
MAGNET 2 4500 4500
MUON STEEL | 650 650
MUON STEEL ! 650 650
MUON STEEL 2 1800 1800
en oy S5 ss
EM 3 55 S5
EH 2 75 7S
12285

TRACK ING 3\

MAGNET 2
14500 MY N\
o it 1 ~
{
HALF ONLY SHOWN \ ‘ I
EM 1
(55 N\ .I
N N
TRACKING 1 - =|

™ 1
€55 nn\

MUON STEEL 1 —\

MT)
HALF om_v suo % @

MAGNET i
14500 m)\

it

TRACKING 2

\—TRD 1

RICH 1

\thH v
\-TRRCKKNG 1

EXPLODED [SOMETRIC

TRACKING 4
AN

MUON S‘IEEL 2
(1800 M
HALF ONLV SHUHN
EM

2
(75 HT)

“—RICH 3

U. §. OEPARTYHENT OF DNERGY

SUPERCONDUCT (NG_SUPER OOLL [DER

R

[ ]

NEFENONCE OvINS — ~oTEs

SSC LABORATORY

B80TTOM COLL [DER DETECTOR
EXPLODED ISOMETRIC

lomuns__ 1re-10__ oare T T

Io4 (IR 2N TG 8 sz
S0-05C- 1008 20 18



COLLISION—
HALL

18M

ASSEMBLY
HRLL\

HUO!
STEE:.‘\_

STEEL

20M

MUON —

MAGNET E\
N o
.- oA — - — . ——— T ..
! s 1 f ! 1
' 77 U4 U *
| 7 T CRANE !
i é é é é é % z Z z ‘ COVERRGE\\ |
. é % % % ! ' N ﬂ
. SR | L L o e e e — ! v,
INTERACTION | SHIELOING ~_]
POINT (RETRACTED) .
RICH
1" 7T / ——————————————————————— /-nRGNET 1
I / | ~HAGNET 1
| /
| / - S
L. .. L 4
’ J
MAGNET, 2/ TR0 TRACKING™ e CHLOR["ETR'J PERSONNEL
PERSOMNEL SHAFT
PLAN - ASSEMBLY STEP | UNNEL PLAN - ASSEMBLY STEP 2 T
ASSEMBLY HALL - ASSEMBLE MAGNETS | AND 2 ASSEMBLY HALL - ASSEMBLE CALORIMETER, TRACKING, E£TC.
COLLISION HALL -~ ASSEMBLE MUON STEEL COLLISION HALL ~ INSTRLL MAGNET 2
MAGNET 2—\
MAXTHUM CRANE ~_|
HOOK HEIGHT 16M '\
MAGNET 1
L MUON
STEEL <

—

1

\~ INTERACTION PT.

a

elabi TN I

e iyioe

EPTHACE 1S

U. 9. CEPARTIENT OF DEERGY

SUPERCONDUCT [NG SUPER COLL [DER

SSC LABORATORY

SECT[ON (A TION (B
(1] 0 10 20 30 40 S0 80
—
(METERS?
5 1. CROSSHATCHING INDICATES COMPONENT e 8 SON e
UNDER CONSTRUCT 10N v Towr
A el

BOTTOM COLLIDER DETECTOR

ASSEMBLY STEPS | ¢ 2

OwalLING

1RB-32 TE

el Loz ITINe IR 068

-_ T
onry 1275 T3 {VEET____

sl
A-UT-1008 1N




HAGNET 2
INTERACTION
PO[NT_\

60M \

HUON
/ STEEL
o |

/HHGNET i

R R 5 Rttt TR :
N ; !

N/ ki I 1
B N | |

- . LRANE —_ |
| COVERRGE N |
L e e e e e e ———— e | Lo o e e e e . |
COLLISION
HALL SHIELDING SHIELDING
oot i S o
P —
ASSEMBLY
unu\
[ (T T T T T T 1
| | —HAGNET | | .
. " ! :
[ | !
I i ]
TUNNEY . . .
o e e e e e = L o e e . |
PERSONNEL
L ¥ i
TUNNEL
PLAN - ASSEMBLY STEP 3 BLAN - ASSEMBLY STEP 4
INSTALL  MAGNET 1
COLLISION HALL - INSTALL CALORIMETER, TRACKING ETC.
It} 9 10 20 30 40 S0 60
- = U S OOPARTIGONT OF DEAGY
(METERS) SUPERCONDUCT [NG SUPER COLL 10ER
CROSS-HATCHING [NDICATES COMPOMENT trrmo. e fona . vou L] SSC LABORATORY
UNDER CONSTRUCTON | -sanel w Towr
Ly

BOTTOM COLLIDER DETECTOR

ASSEMBLY STEPS 3 ¢ 4

PEROLE DA

1Re-13

ORI e e e

g1 (182, 111883 COe & =)
SN 202



CALIBRATION HALL

CONTROL ROOM 1

(CONTROL. ROOMS 2 & 3
OMITTED FOR CLARITY)

(TYPICAL)

- -
LSO CALIBRATION STRND/

20/5T CRANE

\
BCD CALIBRATION STﬁND/
(TYPICAL)

{SOMETRIC

BEAM TUNNELS
GMITTED FOR CLARITY

SURFACE
UNLORDING
0OCK /

U 3. OEPARDENT OF DERGY
SUPERCONDUCT ING SUPER COLL I0ER

SSC LRBORATORY

CALIBRATION HALL
FINISHED HALL
ISOMETRIC

_visie wr{ FEACHCE Oyt e

s




CRYQSTAT FOR CENTRAL AND
MOCAP LIQUID ARGON

TAIL CATCHER RICH
CRLORIMETER CALORIMETER CHRMBER ELECTROMAGNETIC
CALORIMETER
gemn Saa " T 1RON e HADRON
TR NTARTION NTAT 10N
Bl ,— FORWARD L1GUID BLOCK L on TN e [_CFLOR’"UER ChANBER
ARGON CALORIMETER v B
M Sl )
LIRS FORWARD. CATCHER | | i
+ . N ~ Al 0 .
I ETER BEAM OUMP i
g . '
:? "o 4 : . : ]
SRR IR
L e i
T W'y .
* ]
I
. - AR I N — _.
I g i
n : I
. - BEAM
‘r I ' ‘ i oumpP
I | ' : , "Cracnerizeo.
: . l I | | STEEL |
7.7 | 15M en | 13.5M - N Lin | gH f.
M L ) ML
1 | v . . . .
: : | | | | I
| t ¢ i : . :
_PLAN PLAN
TAIL CATCHER
BEAM BEAM,
INSTRUMENTAT 0N | CRYOSTAT FOR CENTRAL AND [ cALontreTer INSTRUMENTAT [ON
AREA UID ARGON RREA
UTILITY TEST TRON ELECTROMAGNET IC
STAND BLOCK '3.‘.5: SER CALORIMETER ~MAGNETIZED
FORWARD L1QUID . | STEEL
ARGON CALORIMETER . UGN
Al
| FORUARD. CATCHER | StRss | CHAMBER BEAM
. r MP
2l BEAM DUMP i HADRON ' MAGNE T ZED ou
roh CALORIMETER | 4 STEEL |
By ST | 1 4
- [ i X 1
LT Y SN I —. __BEAM.INE Y -T2 S - N —.
--- 7
b / b . l
ve) w ' i B
3 ' { o |
: '. i ‘ ? ! '
_ELEVATION ELEVATION
LSD CALIBRATION BEAM LINES s 0 s 10 15 20 as 30 35 BCD CALIBRATION BEAM LINES
(HETERS) U.5. DEPARTION OF DERGY
SUPERCONDUCTING SUPER COLL LOER
~ CALIBRATION HALL
LSO & BCO CALIBRATION BEAM LINES
PLAN AND ELEVATION
) 'n wiie welime [T e wns OWMIING  CH-43 e____ :'.._l'ﬁ“"a'_

I51s 1168 J]NO20L Dok [T

3
0-00C- 1008 I a7



24n

S0/5T CRANE i 1
ELECTRONICS |
‘—-@ 5 TECH SHOP ROOM &
V 2am 514 . laem g %Eggg
T [ x / vl _——20/5T CRANE z COMPUTING conTRoL 5
£ | contro L — STORAGE
5 =} ROOM P
c Ll F [ SN A — - 1 r ' CONTROL ROOM
o e ol b - CART L RAIL . 2an ey FLOOR PLANS
SYSTEM L 12M N "
5 ! ~re— ] [ —
sl 1« CONTROL | CONTROL .
[ z B ROOM 2 | LSO CALIBRATION uul |1 //—mucx INTRC z
- o e — e — — 1 P
==3 & je Z DATA ANALYSIS &| upren
7.8M e AREA
. J'—- &
— 4™ LonpinG ooCK OFFICES ©
CONTROL =
ROOM 3 ll'!
"E}— £~ ......... = Q_ . EH s (] 5 16n
o — -
: s.2n | Bo CALIBRATION L INg [T ——20/5T CRANE
b
CONTROL ROOM 3 CONTROL
ROOH 2
/—CONTROL ROOM 1
._é SURFRACE
_\ L] ] L] o IO ﬂl
e no L N L____L_-_-.'___
= "
PLAN £ t )
- 1 '
I ' 1
1 [l
CALIBRATION TEST smunse
OMITTED FOR CLARITY
50/5T CRANE
LORDING DOCK LORDING DOCK S0/ST CRANE
w_l 5 TRUCK CAL [BRATION HALL
zL 1 ~
SURFACE o
o TRUCK SURFRACE
—\ - e ___ _ sc /_ - '_ E l_ - [
— o L]
T v - F i
CART & RAIL
BEAMLINE v _ . == - - SYSTEM
—g‘ml@ 5 —ﬂlm@ ART & RA
CALIBRATION TEST STANDS 2 §05Ten AR
OHITTED FOR CLARITY " 1] 10 20 k] 40 s0 50 kil 80 0 309 110 120 130
— m— - ] U.5. OUWATIONT OF DUERGY
(METERS) SUPERCONDUCT{NG SUPER COLL IOER
% o 1 ST e $SC LABORATORY
A « veai CALIBRATION HALL
FINISHED HALL
PLAN AND SECTIONS
- | ont eV 1900 Wl e [ mrOwCE Ol vy e arty OWRING___ (22 oATE et T3r5760| P EET___

Wl 1162 MWL (ou ey
A-ot-1e 1m e






