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Abstract:

As onas the transfer line T12 for proton injedion into the LHC must be
instaled, the T1 primary target has to be & least partly dismantled, as its
shielding would block the passage of the beam. Even thouwgh the
instalation d TI2 is only foreseen for later, in view of sharing of workload
related to the SLI projedq, it is preferred to move the primary production
target T1 for the West Areato its new position arealy in the shutdown
19992000.The new position d the target requires major modificaions of
suppat structures in TCC6, o the transfer line towards T1 and d a more
than 500metres long sedion d the H3 secondary beam in the West Area
al to be completed in the 19992000 shutdown. To alow the work to be
finished in time, part of it (including some dvil engineeging in TT4) is
dready dore in the 19981999 shutdown. In this memo the necessary
modificaions are described, cost estimates are given and a planning is
provided.
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I ntroduction

In afew yeas from now, the TI2 transfer line for protoninjedion from the SPSinto the LHC has to
beinstalled. Before that time, starting at the end d the yea 2000, civil engineaing work for the T12
tunrel hasto start, in particular the cnnedion with the TCC6 primary target zone in the West Area
The trajedory of the TI2 transfer line would traverse the shielding of the T1 primary target itself.
Therefore this target has to be moved out of the way. Both the transfer line towards the T1 target, as
well as the H3 beam that serves the West Areatest beams with secondary particles produced in T1,
have to be alapted to the new pasition. In this note we ouitline the work that has to be dorg, its
implicaions, aswell as cost estimates and a planning.

1. Thetarget displacement

The T1 target has to be moved dowvnstream by approximately 12 metres and sideways by abou
1.5metres asindicated in figure 1. Its exad co-ordinates are listed in the gopended Bedach ouputs.
At the end d the 19971998 shutdown (18-02-98), the induced radioadivity levels around T1 were
measured by TIS/RP and levels up to 90 mSv/h were found at the eit of T1, in between the
shielding and the pair of MTR dipole magnets foll owing the target. In view of this it was deaded to
leave the target shielding in placefor cod-down till the installation d the TI2 line, to arder new
shielding and to reuse only the ‘adive’ elements (target box, monitors) of the target. The target box
will be reused withou changes, while for the instrumentation (TBIU/TBID) one mnsiders the
passble replacement of the Aluminium foil s by Titanium ones.

After afew more yeas of cool-down, orly the part of the shielding that blocks the passage of the
T12 line will be removed and some locd shielding plates or concrete blocks will be installed to
proted the surroundngs against radiation from the inside of the shielding.

Note that a quadrupde of the transfer line to the new T1 target passes just next to the target
shielding. It has been verified that the quadrupde just fits with about 10 cm margin.

Asafirst step of thework in 19992000,a 80 cm thick concrete shielding wall will be eeded at the
downstream end d T1, before aty other work in TCC6 starts, to reduce radiation dcses for the
personrel working in the aea The new target shielding has been ardered at a @st of 154 KCHF.
Delivery has been promised November 1999. A test mourting will be dore in the lab. Fina
mourting in TCC6 shoud therefore take placein the seaond helf of January 2000.The zone aound
the new T1 locaionwill be deaned ou and prepared in the first half of January.

The tubing of the T1 coding system and the transfer line has to be modified. The cost of these
modificaions have only been estimated very roughly and a more predse estimate will come later.
The jib-crane (‘potence), which serves to install and take out the target box and instrumentation,
can beinstalled onthe upstream side of the new T1 target as to minimise interferencewith the cale
tray and aher infrastructure @owve the target. The height of the cdle tray has then to be increased
locdly by some 5 cm and some bus bars and reon tubes have to be dightly displaced. As an
aternative solution, the SL-BT groupwill study the construction d a new tooling, more cnvenient,
safer to operate (reduced radiation exposure and risk of eledricd shock and medhanicd hazards for
the personrel) and adapted to the new environment. The st of new tooling remains to be
estimated.



The dismantling of the old target (in ¥ 2004 and the installation d the new target is supervised by
spedalists in SL/BT (S.Péraire). The dismantling of the old target will require the use of the
shielded Clarks of the Transport group.

Note that the old T1 shielding is on the straight path of the transfer line in case of failure of the
bends. It can therefore serve & part of the shielding system for such cases withou constructing
additional dumps, at least until the target shielding is partly removed and T12 isinstall ed.

2. Thenew transfer line

The new transfer line has been designed by A.Hilaire. It contains no more wobkling magnets, as
there is no space &ailable for them, due to the interference with magnets in the line towards T9,
which will not be dismantled in time*. The lossof the wobHing station is not ared problem, as the
H1 bean (towards the Omega spedrometer) has been dsmantled in 1997 and therefore only a
single secondary bean line is ®rved from the T1 target. One single restriction in the operation o
the H3 beam is introduced by the dsence of wobHing: it will no longer be possble to run pue
eledron beams by converting phaons from decay of s produced in the target. This option, ory
interesting up to abou 150 GeV/c (at higher momenta, ore can separate the dedrons in the
secondary beam from the hadrons by synchrotron radiation), hasin redity never been used. Tertiary
eledron beans produced from a -120 GeV/c dired semndary bean through Bremsdrahlung in a
thin Lead target are in fad very pure and give alequate fluxes for test beans. The suppresson o
the wobling station eases of course the operation (no more WOBSU surveill ance programme
required).

Theinstalation d the transfer line will be launched by SL/BT andis discussed with SL/MR and the
equipment groups involved. The magnets are available. Some ae powered in aternation with
magnets in the T12 line by means of a high-power switch. In case the cdling for the T9 line can na
be used, the caling for the switch (after the shutdown of Lep) will cost approximately 20 kCHF.

3. Thetwo MTR magnets and dumps downstream of the target

At present two MTR magnets, some 13 metres of helium tank and two TAX-type mohile dumps
immediately foll ow the target. Above the target and the beam line there ae many cables, that need
to be proteded from radiation. Hence amassve side and top shielding. To al ow rapid intervention
in case of bregkdowns, in a zone without cranes and with very restricted space speda medanisms
were installed to temporarily remove parts of the shielding in a fast and semi-automatic way.
Unfortunately these mechanisms will no longer be compatible with the new layout due to ladk of
lateral space Therefore anew system has been designed by Michel Clément, which will fit in the
new locaion. A schematic view of this g/stem is snown in Figure 2. A test mourting is planned to
happen in November 1999in buldingl82,as agreed with EP Division.

Only the vaauum tube and ore small quadrupde (abou 500 kg) of the T12 line will i nterferein case
of (hopefully rare) breakdowns of one of the MTR magnets. In such cases the T12 quedrupde and
the vaauum tube will have to be removed temporarily during the intervention.

1 At the Chamonix workshopin January 1999it was annourced that the neutrino beam from T9

would no longer be requested. As long as this is not officially confirmed, we aume that
elements of the line can be dismantled temporarily, bu nathing shoud be dore which interferes
with future re-use of the neutrino beam.



Seoondy, the TAX will be replacead by fixed dumps of TCX type, na motorised, with asingle hae

of diameter 64 mm centred onthe bean axis.

The chaiceof TCX isnow justified, as

e The H3 will never be operated as a primary beam (its top momentum is 250 GeV/c, i.e. well
below the momentum at which the SPSis operated), henceis snglelarge hdeis sufficient.

e The protonsthat traversed the target are dumped cleanly in the TCX, anyway.

e The asence of movement makes the medanics much smpler and more robust, thus reducing
therisk of exposure of personrel to high radiation levels (cf. recent incident on H4 TAX).

e One would have to buy new TAX blocks anyway (position d holes w.r.t. blocks is different),
which are much more expensive than TCX blocks (where some ae avail able dready).

The thicknessof the TCX aong the beam can be the same & for two TAX modues (3.2 metres).

The problem of muonfluxes through the dump can be avoided by requiring the T1 target heal to be

in pasition OUT (as part of the interlock condtions for accessto TT61). Note that for primary bean

momenta below 400 GeV/c, the maximum strength of the MTRs is auch that an external bend

limitation would be required to avoid the risk of primary particles traversing the hole in the dump 2

In between the MTR and the TCX a 600 mm diameter vaauum tube will be installed. Inside the

MTR magnets there will be no vaauum.

The changesin thisregion are under SL/EA resporsibility.

4. Themodificationsto the H3 secondary beam

The secondary beam leaving the T1 target station towards the West Arealeals to a splitter station
located some 600 metres downstrean of the primary target. From there two branches transport the
secondary particles to two secondary targets from which the X5 and X7 beams are produced. These
beans, which serve avigorous test programme of the LHC coll aborations and many smaller groups,
have recantly been upgraded to atop bean momentum of 250 GeV/c. We propose to modify the H3
beam in such a way that it joins up with the eisting splitters, while preserving its main
charaderistics in terms of transmisson and ogicd properties.

The gproac isto dsplacemost of the beam sideways in the tunnel by roughly 1.38 metres. Due to
the dhange of height in the transfer line, the beam height of the H3 in the tunrel will i ncrease by
abou 15 millimetres. The 30 metres long matching sedion in between the horizontal bend
following the TCX and the first verticd bend, so far consisting of 5 quadrupdes, will be shortened
by 12 metres. As the top momentum of the H3 beam is now only 250 GeV/c, compared to 400
GeV/c in the past, this can be atieved with 3 quadrupdes only and withou significantly changing
the beam charaderistics a the &it of this sdion.

At thetop d the tunnel, there ae now two groups of (essentially verticd) 5 MBE-type dipdes ead.
To conred the beam to the existing X5/X7 splitters, the outer 4 MBE's of ead groupwill be tilted
and the central ones replacal by 2 haizontal MCB magnets ead. This requires two additional

power supdies for the MCB’s, ore for ead group d two. Those power supdies are available.

However, due to the tilt angle the required current in the MBE magnets increases to 4 kKAmps, thus
requiring a reinforcement of their power cables. Those extra cdles have been instaled arealy in
1998.No changes are required downstrean of the splitter.

2 A similar problem may also occur in ather beam lines, where the present limit is adapted to

400GeV/c.



Please find added in Appendix A the Beach description d the new bean line. In figure 3 we show
the different modifications to the H3 beam schematicadly. This part of the projed is under SL/EA
resporsibility.

Along the second group d MBE magnets, there is a @mncrete wall, that separates the tunrel TT61
from the splitter zone TT4 (the old West Areatarget zone). In fad this wall has a function in
suppating the roof, which carries 4 metres of eath ontop d it. The wall has to be removed ower a
length of 6 metres to make spacefor one of the MBE magnets. Adequate suppats are alded to
reinforce the surroundng structures. Over an additional length of 8 metres, a 35 cm diameter hoe
has to be traverse the wall at a skew angle to all ow the passage of a vaauum tube. ST Division hes
prepared this and work has been advanced to the 19981999shutdown in order to avoid interference
with the adivitiesin TT61 and TCC6 the yea after. This work was completed on 12February 1999.

In the tunnel, TT61, the beam is moved from the South to the North side of the tunregl. Although it
eases mMewhat the accesto TCC6 viathe tunrel, all services are now avail able on the wrong side
of the tunrel.

For the coding water, we try to reauperate & much of the existing material as possble. In the
primary target area and in the first 110 metres long sedion d the H3 bean, the water tube (suppied
with water from BAG6) will be moved from the South to the North side. In the last 200 metres long
sedion d the tunrel, before the entranceto TT4, the old tubing (from before the H1+H3 upgrade to
400GeV/c) is dill available on the North side of the tunnel. A total of 2x7 valves will be mourted
in the inlet pipe to alow coding of the magnets in this part of the bean. For the intermediate
sedion d the H3 bean (paositions 120to 458 the cding water and will be dore from the South
side via flexible tubes to be installed ower the top d the tunnel. This work is supervised by ST
Division (R.Mollay, A.Monsted) for the fixed tubing.

SL/MS takes cae of flexible tubes and also of the power cables, which will traverse the tunnel
along theroof. Thiswork invaves atotal of 35x2 man-days plus 5kCHF materials.

5. Other aspects

Access of personrel to TCC6 is most convenient via BA7. There is one lift for personrel (13
persons) and ore for materias (cgpadty 25 tons). At the time of writing the anbient dose & the
passage was of up to amost 100 uSv/hr, bu this can be reduced to accetable levels (40 uSv/hr) by
temporarily removing 3 magnets in the T9 line: QTLD660500,QTLD660600and in particular
MPLV660604. The doa separating TCC6 and TNC (BA7) would have to be opened and the
passage into the neutrino cave locked for the duration d the work. For convenient passage of
material the shielding at the &it of TCC6 onthe T9 line has to be removed temporarily. Instead
some shielding will beinstalled in alocaioninside TNC. Temporary storage of equipment between
dismounting and reinstall ation in a new position can be dore in the BA7 zone, further downstream
in the neutrino cave. For this purpase asurfaceof 25x2 m? (with handling fadliti es) is required for
11 magnets and an additional 60 m? surfacewith >1.6 metres height for the temporary storage of
> 650tons of sted blocks and 20sted bars.

The sedion d the line towards T9 in the region between the old T1 pasition and the eit of TCC6
has to be temporarily removed, in order to make spacefor manipulation d other equipment in the
work area In fad it was annourced that the CHAMONIX workshopthat the neutrino bean from T9
will nolonger be required and therefore its reinstall ation can be postponed.



The accesdoas in TT61 have to be dlightly modified, mainly to change the pasition for beam
passage. The TCC6 ventilation doa has to be moved somewhat and the TCC6/TNC doa has to be
temporarily dismourted. Total cost estimated to be ébou 30 kCHF.

Some amourt of obsolete radioadive material has to be stored for possble future re-use, requiring
40 m? of spacefor 6 dpoles and 3quadrupdes plus, at alater stage, 15 m? for the target shielding
blocks. In addition some material can be diminated, namely 16 TAX blocks, 4 TAX tables, 4
chariots, a 12 metres long vaauum tank (90 cm diameter) with suppat structure, 4 magnet suppats
and some jads, which would occupy atotal surfaceof 60 m?. This will be discussed with M. Silari
(TISIRP).

The T12 ventil ation and the dvil engineeing work for TI12 will be dore in the 20002001 shutdown.
For that purpose afew H3 elements will have to be temporarily removed, bu thisis not in the scope
of thisnote.

6. Cost and planning

The st of the displacement of T1 and its implicaions has been estimated. A bre&-upislisted in
Table 1. The new target shielding and the dvil engineaing inthe TT4/TT61 zone have drealy been
paid. The total cost of the projed is 1393 kCHF, excluding new toadling for interventions onthe T1
monitors or target box which is under study in SL-BT and which is expeded nd to exceeal
50 kCHF.

A planning has been prepared jointly by JMontes in AC/TCP) and M.Clément with P.Pierre
(SL/EA). It isappended as Table 2. An upto-date versionis avail able onthe WWW.

M.Clément (SL/EA) has kindly agreed to dothe technicd co-ordination d the adivities in TCC6
and the surroundng areas during the shutdown 19992000.



Table1: Cost estimate — summary

Item 1999 Cost | 2000 Cost Total | Comments
(kCHF (kCHF (kCHF)
Manpower SL-EA + transfer line:
Drawing dfice 4 man-months
Transport 12+5 man-months
Suvey 4+1 man-months 82 112+56 250
Radio-protedion 2man-months
Vacuum 2+1 man-months
Medhanics 2 man-months
Civil engineaingwall TT61/TT4 (SL-EA) 96 96 | Done
Civil engineaing rails TCC6 (SL-EA) 20 20
MTR plug-in equipment (SL-EA) 50 50
MTR handling device (SL-EA) 50 50
Mobile dane MTR + rails (SL-EA) 210 20 230
Spedal shielding mobile acane MTR (SL-EA) 40 40
TCX, excl. Copper blocks (SL-EA) 45 45
Copper blocksfor TCX (SL-EA) 60 60
Vaaum (SL-EA) 20 20
H3 magnets handling and suppat (SL-EA) 70 70
Infrastructure, services (SL-EA) 25 25
Flexible tubing H3 (SL/MS) 20 20
Power cabling H3 (SL/MS) 15 15
Cabling transfer line (ST-MS) 50 50 | Roughest.
New T1 shielding (SL-BT) 154 154 | Ordered
Other T1 related items, including manpower 66 66
(SL-BT)
Fixed tubing coadling water H3 (ST/CV) 22 22 | 85kFF
Codling transfer line +T1 (ST-CV) 50 50 | Roughest.
Instrumentation for transfer line (SL-BI) 30 30
Modificaionsto accessdoas (ST-AA) 30 30
Total 934 459 1393
New jib-crane for T1 interventions (SL-BT) 50 50 | Roughest.
Total incl. new T1jib-crane (to be studied) 1443
High-power med. switch T12/TT60 (SL/PO) 20 20 | Roughest.
Total incl. TI2/TT60 switch 1463 |[Tlor TI2?

Numbersin italic are rough estimates, numbersin bold arered cost.




Table2: Provisiona planning by J.Montes (AC/TCP) with input from P.Pierre and
M.Clément (SL/EA)

See the present version of this planning on Web page:

http://nicewww.cer n.ch/~setnom/spsPL AN/pdf/sps-sd99-00-tcc6.pdf




Figure 1: New layout in TCC6
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