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Mechanical fastening of supermodules in the girder zone
and on surface along inner radius (in integrated assemblage
from 4 supermodules) allows to minimize possible
deformations of supermodules at assembly of them to barrel.

3. Assembly of lower barrel part consisting of 12
supermodules is carried out from integrated assemblages
(Fig.33-35). Number of supermodules in this assembly is
limited by capacity of surface crane (max 250 t).

4. Further assembly of barrel from assemblages consisting
from 4 supermodules is shown on Fig.36-39 .

Effective control of formed barrel geometry has to be
carried out at the all stages of assembly. Technological
girders will be used to increase stiffness of lower bearing
barrel part.

Depending on scenario barrel assembly can be carried out
either fully above in the shaft zone or from integrated
assemblages in experimental hall on supports of ATLAS
detector. ' |

Taking into consideration existence of surface crane with
2500t capacity and increased cost and duration of assembly in
the experimental hall, version of surface assembly has to be
prefered.

Scenario of barrel assembly has to be co-ordinated with
assembly scenario of inner central detector (either
simultaneous assembly or consecutive).
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Fig.22 Assembly of girder, mounting of modules on
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prefastening of modules to girder.
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Fig.25 Machining and polishing of fiber bundle ends,
mounting of bundles to girder.
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6.0. Hadron Calorimeter. Design
problems.

The further detailed development for the Hadron
Calorimeter can be complicated if following problems remain
unsolved:

1. The systematized technical requirements on barrel and
its elements are absent (see section "Technical
requirements”).

2. There are no the technical requirements for the
development of the photoregister system.

3. There are no the technical requirements for the
development of the monitoring system.

4. The initial data for the development of the problems on
the alignment of the Hadron Calorimeter relative to the beam
axis are absent.

5. The schedule of designing and milestones remain
uncertain. |

6. The problems of the interface between the Hadron
Calorimeter and its environment consisting of the ATLAS
detector systems aren't formulated.

7. There is no assignment of personnel that have to get
down to work on the integration problems.

8. The requirements connected with the slope of the beam
orbit plane relative to the horizon plane are unclear.

9. The initial data concerning the radiation background in
the detector are lacking.
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10. The requirements for the problems on the access of
the serving personnel to the Hadron Calorimeter systems are
absent.

11. The detailed integrational scheme for ATLAS detector
with the indication of the physical boundary for each
subsystem and all gaps between them needs to be considered.

12. The conceptual scheme for the laying of the
engineering networks ( cables, water-supply, air system etc.)
is lacking.

13. It's necessary to know the detailed place for the
assembly 1n the surface hall, its sizes, the-height up to a hook
of the lifting crane and so on.

14. There should be no problems with the designing
technology (program compatibility) and with information
exchange.
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7.0. Appendix.

7.1. Technology questions.

7.2. Control test bench of tiles.

57



Assembly scheme

Terminology:
- haft- period — master + spacers,
- module — set of ~ 990mm length and ~ 3.5t

weight half-periods,
- supermodule— consists of 6 modules, L=5.9m,
weight ~ 20t.

1. Assembly of half-period

¢ Welding of spacers to master

2. Packing and assembly of modules

Packing

Setting of studs

Welding of plate

Weld of module along inner radius

Setting of tiles with replacement of studs by tubes
(tiles on inner radius rasen't set)

® & & & o

3. Assembly of supermodule

Assembly of girder base
Assembly of girder

Mounting of modules on girder
Prefastening of modules to girder

¢ & ¢ o
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Assembly of frame on supermodule in the inner
radius zone

Aligning of narrow module sides

Press of strip (S=10mm, L=5900mm) into
engagement with recess

Linearing test of all supermodule sides

Welding of strip

Tightening of bolts which fasten modules to girder
Final linearing test of supermodule sides
Assembly of lower tiles, stud and tube

Mounting of fibers and aluminum reflectors
Spot-welding of 0.1mm thickness protective steel
strip

Bundle fibers in the PM zone |
Machining and polishing of fibers bundle ends
Mounting of bundles to girder

Assembly of PM carriage to supermodule girder and
it's making secure

Premonitoritg of supermodule

4. Assembly of barrel

Mounting and assembly of subassemblies
consisting of 2-4 modules

Mounting and assembly of preassemlied
assemblages consisting of 8-16 supermodules
Assembly of barrel within detector
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In the plant conditions it is recommended to use source
of ultra-violet radiation which operates in the light-flux
stabilization mode or in the pulse mode as radiation source of
scintillation plates made from polystyrol with repeated
shifting spectrum POPOP reemiter with maximum of
absorption spectrum on 362nm wavelength and maximum of
emission spectrum on 418nm wavelength. Source of radiation
based on DDS-30 deuterium lamp which has continuous
radiation spectrum within wavelength range from 186 to 360
nm with 1.8 mWt/sr is most proper.

It is recomended to use PMs as receiver of radiation
with maximum of spectrum on 418 nm wavelength and 56 nm
half-width of spectrum. PM i1s one which most spectrum-
matched with luminescence spectrum of scintillating dope and
has linear output current/light-exposure relation and the most
stable temperature and time characteristics.

At the less stringent requirements to linearing and
accuracy it is possible to use photoresistors based on sulphide
of cadmium.
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Technical characteristics of test bench.

1. Control of geometrical dimensions of plates with *
0.05 mm accuracy.

2. Scaning on the all length of plate with 10 mm spacing
and 0.25 mm accuracy of placement at simultaneous reading
optical characteristics.

3. Processing of got information with a computer and
giving out of recommendations on utilization of plates.

4. Control time of one plate is 5 min.

5. Number of plates tested in one day is 100.

6. Dimensions of controled plates are:

- width is from 100 mm to 200 mm,
- length is from 200 mm to 400 mm.

7. Dimensions of test bench are 600x250x600 mm.

8. Power supply of the test bench is supply line 220V,
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Fig.1 Control stand (functional scheme).

a-seftup for optical parameters control of tiles.

b-setup for geometry control of tiles.
1-carriage with Light source and step ftravel gauge., 2-driver.
3-light filter, 4-cassette with tile. 5-light guide. 6-Light
blind, 7-PM. 8-power supply, 9-control driver block, 10-PM
power supply. 11-ADC block. 12-interface. 13-carriage. 14-tile.
15-linear travel transduser, 16-ADC block. 17-data aquestion

block.



e ﬁ___-L__ :
e e==%== i
/ Al 1 A0 2
A gl T ~
Lo ST T
| I | |
‘ [ 4 1 !
1_/ et 600 - 5
jl‘\\\ r :r ‘‘‘‘‘ I i
| — RS
il
\ ! (|
T R
10 4 K -
N rals :N\\\ o S
2Tk | | 2
|
s O\ | i
N E B
, \ N
At s | \ |
\o
A

“Control board

Fig

.2 Control stand.

1-setup for geometry control. 2-setup for optical
parameters control. 3-scanning setup. 4-confrol
system. 5-PM power supply block. 6-cassette wiht
tile, 7-tight lock. 8-linear traovel fransduser,

9-carriage.

10-tile.



