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Final Focus Quadrupole (QD0): Parameters

Parameter Value

Gradient [T/m] 575

Length [m] 2.73

Aperture radius [mm] 3.83

Outer radius [mm] < 50

Peak field [T] 2.20

Tunability of gradient from nominal [-10%, 0%]

– for spent beam



“Halbach” vs. “Super Strong” performances:
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R=3.8 [mm] (no chamber) R=4.125 [mm]

Material Sm2Co17 Nd2Fe14B Sm2Co17 Nd2Fe14B

Grad [T/m] “Halbach” 450 593 409 540

Grad [T/m] “Super Strong” 564 678 512 615

PM

Permendur

(Courtesy A. Vorozhtsov)



“Hybrid” approach, Version 2:
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- The presence of the “ring” decrease slightly the Gradient (by 15-20 T/m) but will 
assure a more precise and stiff assembly

- EM Coils design will permit wide operation conditions (with or without water 
cooling) that can be critical for performances (ex. stabilization)

Iw=5000 [A]

Grad [T/m] Sm2Co17 531

Grad [T/m] Nd2Fe14B 599



“Hybrid Short Prototype”:
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- Define strategy to measure field in small aperture (→L.Walckiers)

- Test tolerance of PM in external magnetic field



Building short prototype
Available by end 2010



B.DalenaAnti-solenoid protects QD0 magnet:

- Engineering design to be made
- Find way to protect QD0 even if one of the solenoids trips









Latest CLIC-SiD detector

H. Gerwig - 11th MDI meeting





Return yoke
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ILD parameter drawing

H. Gerwig - 11th MDI meeting



Comparison between the two detectors

H. Gerwig - 11th MDI meeting
Split QD0 in several magnets to allow push-pull?



Determination of the position of QD0 w.r.t other components of the BDS (500 last m)

• Requirements:

 10 µm (for L*=3.5 m), rms value
 Position of the zero of the QDO w.r.t to the ideal straight line of the 500 m last meters of 

BDS
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• Solution proposed:

 Stretched wire + WPS sensors
 Same solution than for the main linac, except the length of wire (500 m instead of 200 m)
 500 m wire validated in TT83 tunnel in 2008.

Helene Mainaud



Determination of the position of QD0 w.r.t other components of the BDS (500 last meters)

• Remaining issues

 10 microns (rms) concerning the position of the zero of QD0
o Find a method a fiducialisation of QD0 better than 5 µm

 State of the art under progress
o « Trade-off » with beam dynamics.

 Integration
o Integrate the wire, the wire stretcher and WPS sensors
o Propose a method to displace the wire stretcher to the tunnel, when QDO is 

dismounted

21

Helene Mainaud



Determination of the position of QD0 w.r.t other components of the BDS (500 last meters)

• Another issue:

 The BDS are like 2 antennas: the « ideal straight lines » will have to meet at the IP. Some
permanent monitoring systems giving the relative position of the two antennas will be needed
(like in the LHC).

One interesting point: the fact that the detector is push/pull will allow some measurements
across the cavern from time to time, which is very important for the geometry of the machine.
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Addressed by the CES Working Group

Helene Mainaud



Monitoring of the position of one QD0 w.r.t the other

• Requirements:

 The best we can!
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• Solution proposed:

 Solution based on RASNIK system, through the detectors (using dead space between detector 
areas)

Helene Mainaud



Monitoring of the position of one QD0 w.r.t the other

• Remaining issues:

 Perform simulations to find the best configuration
o A proposal was sent to NIKHEF, we are waiting for feedback.

We need to find out the performance of a 3D network of RASNIK, e.g. to produce
data for all kind of deformations, including thermal elongations of bars, struts or
planes, sag and node deformations

o Simulations will start under ARAMys
 Validate the proposed solution
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Helene Mainaud



Re-adjustment solution: cam movers for 5 DOF

• Requirements:

 Sub-micrometric displacements
 Compatible with stabilization requirements

25

• Solution proposed:

 Cam based system : same than for the MB quad of the linac

• Remaining issues:

 Integration!

Helene Mainaud





A.Jeremie













Pre-isolator – How does it work?
Low dynamic

stiffness mount

natural frequency around 1 Hz

Acts as a low-pass filter
for the ground motion (w)

Large mass 

50 to 200 tons

Provides the inertia necessary to withstand 
the external disturbances (Fa), such as air
flow, acoustic pressure, etc.)

+

A.Gaddi, 7 May 2010



RMS vertical displacement reduced by a factor >10 from 4 Hz.

plots by F. Ramos



Where does it fit ?

Ideally located at the end of the machine tunnel,
just in front of the detector, on both sides.

drawing by N. Siegrist



How can it be realized ?

QF1

QD0

Mass
Elastic

support

Walk-on-
floor

QD0 
support

tube

conceptual design



Experimental set-up – How ?

The prototype needs to be:

Simple to design/build/assemble
Easy to “debug” & tune

Cheap

Proposal:
40 ton mass supported by

4 structural beams acting as flexural springs

Displacement
@Pre-isolator

Small scale prototype test proposed:



P.Burrows, J.Resta-Lopez



Daniel Schulte, Jan.2010

Have to repeat with full model of realistic elements and equipment



G.Rumolo, March 2010

VACUUM IN INTERACTION REGION: 







Introduction.

The push-pull scenario and the coexistence of two detectors in the same experimental area sets 
some specific requirements to the civil engineering and to the design of underground infrastructures.

 The most basic one being a fair sharing of the underground facilities between the two detectors 
symmetric layout.
 Then the possibility to move the detector form garage to beam in the fastest and safest way 
detector platform, cable-chains.
 Third, to guarantee, by an appropriate design, that the personnel safety is always assured 
shielding of beam-area.
 The detector assembly scenario plays a fundamental role in the design of the underground 
facilities  crane capacity, assembly space.
 Finally, contribute to reduce the noise injected to the machine final focus magnets  integrate a 
passive isolator at the interface between machine and detector.

New ideas for cavern layout:

A.Gaddi, H.Gerwig, A.Hervé, N.Siegrist, F.Ramos









SUMMARY AND OUTLOOK

 Over the last year we have made significant progress in the
design of the QD0 magnet and in its integration, including
the infrastructure and concepts for alignment and stabilisation

 The next step is a full simulation of the expected performance
of stabilisation combined with the other feedbacks, as shown
but with the latest parameters

 A prototype (short) QD0 magnet will be constructed and allow tests

in terms of field quality and mechanical behaviour.

 The MDI group also considers many other issues in the IP region, such as
post-collision line and beam dumps, backgrounds from the dumps, 

radiation and RP issues, shielding, luminosity monitoring, push-pull,
cavern layout, coordination with civil engineering and services, etc 

 Now we are preparing for writing the CDR chapter and estimating cost.


