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Positron Source — TILCO09 status

UNDULATOR

Undulator moved from 150 GeV to 250

GeV location.

2. PTRAN moved from ceiling into same

plane as rest of machine.

3.  No Auxiliary Source and 5GeV
Accelerator info.

4.  Spin Rotation in question, hence omitted.
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. Science & Technology . .

—~ Facilities Council Intensive work with other work groups
resulted in current status

3 D Overall Layout for Option1 Positron Source region — major changes.

Spin Rotation added in the last ',_:-"T’}}s?‘
few days. Some guesswork to be T
confirmed via lattice design Ll Booster

Option 1: Q:E oy ok

BDS Chicane

+ Collimation " o AUX Source added recently.
+ Fast Abort Some guesswork to be
confirmed via lattice design.
Area of optimisation!
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30/09/2009

3 D Layout Positron Source BDS Fast Abort region.

-

Few kW Dump
To take few bunches
(not full beam)

Quadrupole,
Sextupole and
Dipole Magnets

Kicker Magnets
RTML

BDS Chicane
+ Collimators

Undulator Section
Pre — Undulator (20 off 1 off Quad + 3
Quads (48m) SC Undulators = 302m)
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3 D Layout Positron Source BDS Fast Abort region.

Is an Alcove like this feasible?
(9.5° off axis) — CFS answer: yes

\

Interleaved ~—_ —
Fast Abort and

Undulator |.P. Direction
Magnets

>

l |.P. Direction

Sufficient clearance between Fast
RTML Abort Magnets and Undulator Modules
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3 D Layout Positron Source ‘BDS Dogleg’ region.
P

Positron Source — AD&I

AUX Source

BDS ‘Dogleg’
1.5m ML-AXxis offset
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3 D Layout Positron Source ‘AUX Source’ region.

Tune-Up Dump and
Diagnostics Section

2 off Cryomodules at 12.6m with
Quad, in Line with Photon Beam,
approx. 30MeV/m

Thermionic Gun, Bunchers,
Diagnostics, 2 off Standing Wave
Accelerators (12 MeV/m),

Diagnostic Section and Tune-Up

BDS ‘Dogleg’
Dumps.

Direction

Photon Beam Pipe
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3 D Layout Positron Source ‘Target Area’.

Direction
Capture Chicane

R.H. Extraction Shaft?

~ Pre-Acceleration

Remote Handling moved downstream.

(R. H.) On ML-AXxis.
(Vertical Extractio
BDS ‘Dogleg’
RTML clears
R.H. ‘Box’
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3 D Layout Positron Source ‘Spin Rotation’ region.

Positron Source — AD&I

Spin Rotation

(at 400 MeV as per Moffeit scheme) Positron Transfer start

Pre — Accelerator /
(to 400 MeV). / A0
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3 D Layout for Positron Source ‘Booster region’.

Positron Source — AD&I

Booster Endbox

18t of 2 Booster periods (141.6m).
11 off Cryomodules at 12.6m
length + 1 off Endbox (2.5m).
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Positron Source —
2 D Layout for Option1 Positron Source region.

BDS Chicane, Collimation and
Fast Abort Extraction (350m).
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/ ?  Booster length fixed.

: Position relative to Positron

Positron Source length
currently at approx. 920m.

Converting this 2 D data into 3 D
has taken place as depicted in the
following slides.

Source can vary in steps of

16.8m either direction.
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Positron Source — AD&I
Summary

The Positron Source overall layout can be considered complete (Booster Position and
remaining Positron Transfer will require update).

The purpose of this meeting is to trigger some discussions about the Auxiliary Source
location and the Spin Rotation proposal.

CAD models can be distributed now or after Beam Delivery lattice design update.
Based on the above discussions, new or modified layout needs to be created.

Note, certain system lengths (Cryomodules) and positions ought to be near a
sufficiently large access shaft.

Remote Handling change over process and space requirement
investigation/development is high on priority list.

Individual systems need to be developed further (are we at a stage where we can go
into more detail?)
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AD&l e+ layout Option2

Last not least for the observant, there is an Option2 currently under investigation.
This where the Fast Abort is taken downstream to the original location
(approximately) to combine it with the Diagnostics Dump.

e Handling Area

nd abort beam
n close proximity?

Approx. 1.8m

....... I|I "IlI inlillm | | \

Approx. 2m

250 GeV Beam from Main Linac to be taken /
to ceiling (diagonally up and towards I.P).
Lattice design is complex and Beam 0.8

acceptance is governing this. - > > dutl )
Installation and maintenance could be
difficult!! 30/09/2009 14
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BDS - RDR Layout

Central Integration — AD&
‘U.K.” AD&I machine layout (I.P. at Z:0, X:0)

—
D

ebds1-EBSY1

B

Positron Main Dump

30/09/2009
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For the first time; Lattice Design components and CF&S 3D CAD combined.

W
Damping Ring Racetrack

\ RTMLT I
e- Side (e+ Source) N

Service Tunnel

Target Hall AN e+ Side (e- Source)

Immediate identification of clashes
Lattice Damping Ring Injection and
Extraction off-set too small.

16
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Central Integration — AD&
e- side ﬂ-

Heading towards |.P. Note; 4 shafts, 3 caverns

e+ side
Heading towards I.P.

Positron Source \ X h '

b

Target Hall
for ‘Push-
Pull’ detector |.P.

Proposed service e- Main Dump
tunnel (after collision)
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eSlde (e+ Source)

Central Integration — AD&

First Value Engineered suggestion

1. Eliminate separate Damping Ring Building™
and associated shaft. ~
2. Combine access to Target Hall and
\ Damping Ring.
\\‘\\\\
N N Close liaison between Work
e .Side\(e- Source) .. Groups permit improvement

suggestions like this early on.

Let’'s have a look
inside the tunnel

\“N.Collomb




(coming from D

Positron
Transfer Line
Heading into DR B -

Positron Main DUmp,
BDS (e- side) line (after collision)

S < d B y Heading towards |.P.
30/09/2009 | | | - N.Collomb




Central Integration — AD&I

= Electron Beam direction
- Positron Beam direction

Electron RTML
(coming from DR)
Positron s Positron Main Dump
Transfer Line & line (after collision)
Heading into DR /
3DS (6- side) ‘Aerial’ view of
~"Heading towards |.P. same region
30/09 \ / P N.Collomb 20
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= Electron Beam direction .
— Positron Beam direction Central Integration — AD&I

a

Working our way upstream of e- side

e- Diagnostic Dump; (area under investigation
to combine with Positron Main Dump)

e- Diagnostic
line and Dump

e- BDS

D ‘ ' b x:\‘:\
Positron Transfer Line \g; )\
Heading into DR (abbreviated)____'r </

Positron Booster
to 5GeV (end)

RTML omitted
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Positron Booster
to 5GeV (end)
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Still further upstream of e- side — the Positron Source

AR

=

Positron Spin Rotation

at end of 400 MeV T

Pre-Accelerator

Positron Pre-Accelerator (400MeV)
(New proposed location)

e- BDS

Target Area enclosure
(Remote Handling)

30/09/2009

AUX Source Diagnostic
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Central Integration — AD&
“

Positron Spin Rotation at end
of 400 MeV Pre-Accelerator.
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= Beam direction

Access Cavern
and Shaft

RTML

Undulator Are

e- Fast Abort Line e- Main LINAC

e- Fast Abort Dump
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Central Integration — AD&

Summary
There are a number of Beam lines which have been omitted due to time constraints.

Some improvements are being incorporated already.
Further value engineering opportunities are being identified.
BDS lattice design is being optimised (as we speak).

Updates of CAD (2D and 3D) are made as quickly as possible after new info is
available.

Note, this is a first step in the Overall Layout integration and there are many risk
highlights. It is felt that huge progress has been made and continues to do so. There
seems to be a light at the end of the tunnel!!

I'd like to go as far as saying that a big proportion of the fluidity of the machine has
been solidified. Don’t forget that some areas are best guesstimates and need to be
confirmed by physicists.

I'd like to thank everyone for their collaboration and excellent communication.
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