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Present:   
F. Duarte Ramos, K. Elsener, A. Gaddi, L. Gatignon, L. Linssen, B. Schmidt, S. Sgobba, E. Van Der Kraaij 
 
Excused:  
K. Buesser, C. Clerc, A. Herve, H. Gerwig, W. Klempt, M. Nordberg, M. Oriunno  
 
 
 
 
1) Introductory Remarks (K. Elsener) 
 
This is the second WG5 meeting of the "engineering" series. In parallel, a CERN internal solenoid/magnet 
R&D meeting took place,  
http://indico.cern.ch/conferenceDisplay.py?confId=89849 
and a second one with international participation is scheduled for 18 May. In another parallel 
development, the first meeting (restricted) to get started on the CLIC detector cost estimate will take place 
on 26 April. 

      
  

2) The QD0 pre-isolator and the proposed test for it (Fernando Duarte Ramos) 
 
The idea of a QD0 pre-isolator had been presented to an MDI meeting some months ago (see Indico page  
http://indico.cern.ch/conferenceDisplay.py?confId=76172 
This presentation is somewhat complementary, mainly focussing on the proposed test of the pre-isolator 
concept. 
 
As an introduction, Fernando mentioned the stringent stability requirement for the CLIC QD0 quadrupole, 
which he quoted as 0.1 nm at 4 Hz. (The official value from D. Schulte is in fact 0.15 nm, for a worst-case 
scenario where the QD0 and QF1 are vibrating incoherently, and where the quadrupoles on both sides of 
the IP are vibrating without any correlation. Several other specifications exist for various scenarios, 
including the one with a well-tuned intra-beam feedback. All of the requirements, however, point to a 
stabilisation below 1 nm). 
 
The passive QD0 (and QF1, on the same support) pre-isolator would be but one of three methods to 
address this stringent stability requirement (the others being active stabilisation and beam-feedback). 
 
Fernando showed an example from industry, where a type of "air springs" was used to reach a strong 
reduction of the ground motion above 2 Hz. The data received have not directly been converted into the 
"XYZ nm" scale of interest, but the examples (just one of many was chosen) show that the pre-isolator 
principle is successfully applied elsewhere. It would be very useful if additional plots could be shown 
where the data available from industry are transformed into nano-meter vibration levels (and could thus be  
compared to the CLIC requirements). 
 
After a short list of motivations for the experimental test of the pre-isolator, Fernando moved on to 
describing a proposed set-up (using to some extent CMS material available). A 40 t block would be held 
"hanging" from four steel beams, which are specially designed to distribute stresses. According to 
calculations, the best possible reduction of ground level noise in such a test-setup could be a factor 15 in 
amplitude at 4 Hz. 
 

http://indico.cern.ch/conferenceDisplay.py?confId=89849
http://indico.cern.ch/conferenceDisplay.py?confId=76172


While the mechanical aspects of the test are rather straightforward, and the cost is modest, there is some 
concern to find the equipment and the experts to measure nano-meter scale vibrations - several probes 
would be needed to measure on the ground and on the heavy block simultaneously. Lau mentioned that 
there is interest among the experts of the stabilisation working group. He proposed to contact K. Artoos to 
check the availability of the team, which has experience and equipment 
. 
 

3) Engineering Studies for Yoke/Muon Endcap Assembly Options  (Fernando Duarte Ramos) 
 
In the context of the ILC detector concepts, studies on possible endcap options had been initiated by 
H. Gerwig & N. Siegrist. In particular, a proposal for the ILD endcap, segmented with horizontal spacers, 

had been drafted. There could be advantages w.r.t. sectorized designs, for example in case a muon 
detector module needs to be exchanged.  
 
Fernando took the 2009 model as a starting point for a more in-depth analysis, and has presented 
preliminary calculations of the stresses and maximal deformations in the endcap. Three options have 
been studied so far, with particular attention to reduce "dead zones" (angular regions without any active 
muon detector layer). 
 
Andrea pointed out that the so-called "Z-stops", introduced to take the main forces due to the magnetic 
field, deserve particular attention. An elongated shape, as proposed in Fernando's scenarios 2 and 3, 
might not be acceptable in a realistic design. To be followed up. 
 
In the discussion, Burkhard stressed that the design of a muon system for CLIC detectors is still in a very 
early stage, but that some changes to the SiD or ILD layout of iron vs. active layers can be expected. 
Several iterations will be needed between physics requirements and engineering design - but is still a bit 
too early to start this process. 
 
Clarification is needed concerning the dimensions of the "central block" in the 2009 ILD design by 
H. Gerwig, and concerning the active layers foreseen inside the central block of that design. A number of 
detailed questions such as the grade of steel needed (depending on maximum stresses and other 
parameters) need also to be addressed. A full calculation of magnetic forces on the 14m diameter of the 
endcap is also needed. 
 
Finally, a comment was made to the idea of replacing part of the ILD return yoke steel with coils (this had 
been presented by Fernando for completeness): It might be that this is not straightforward due to the 
physics requirements on the muon system - to be discussed at a later stage. 
 
 
 
4) A.O.B. - Next Meeting 
 

The next engineering/layout meeting of WG5 is likely to take place after the solenoid/magnet meeting, i.e. 
towards the end of May 2010. However, if important questions come up, or if proposals for contributions 
exist (in particular from outside CERN!), a meeting can be scheduled also at short notice. 
 
   


