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Provisional
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Please Note: -

Details of these CLIC detectors
will be presented by Lucie tomorrow.

| will concentrate on the MDI
implications using the SiD like
detector that is more advanced as an
example, trying to emphasize the
differences with ILD.
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Stability of QDOs in Linear COlliderl

« The supporting of QDO in LC is a critical element.

e It must provide a local “stable ground” to allow
precise stabilization of the QDO proper

* It must be compatible with the experiment lay-out.
It must be compatible with the machine lay-out.
It must be compatible with the push-pull scheme.



Stability of QDOs in Linear Colliders-

* The subject has been looked at carefully for ILC
experiments since June.

 Taking into account the intra-train feed-back, a
good target to reach, for the stability of QDO in ILD is
around 20 to 30 nm for the vertical position.

* Due to timing considerations the intra-train feed-
back is not so efficient for CLIC, and to reach the
luminosity, the vertical stability of the QDO has to be
below 1 nm!
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1 Ground movements and simplified PSD Mod-
vz power spectral density of vertical ground motion
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Vibration and Simulation for ILD (H. Yamaok-)

Vibration properties of the ILD QD0 support system has been studied.
[ ILD00 model

ANSYS model

650x650x30t

ILD QDO support system
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1st Mode, 2.38 Hz 314 Mode, 5.45 Hz
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Vertical motion




Vibrations measurement around CM.

 The study of the dynamic characteristics of
elements is not sufficient to assess the quality of a
given set-up.

* A realistic vibration spectrum must be assumed
(and realized!) in the future experimental area.

* [t was decided to make vibrations measurements in
the CMS cavern and on the CMS yoke which is fairly
representative of a yoke for a future experiment.
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b Report has been issued in Dec. ]

i;ﬁ CERN — European Organization for Nuclear Research

_ EN/MME .
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Ground vibration measurements and
Experiment parts motion measurement at CMS
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@ Measurements on quiet ground and top of C-

SD of the signals Vertical direction
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PSD of the signals Beam direction
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The measurements were made with cooling systems off.

2 Ground motion measurement in CVMS$
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Provisional conclusions for QD0 -

« Measurements tend to confirm that it is better if the
QDO support does not touch the experiment. This
removes also a lot of constraints on the design of the
experiment.

» With some effort on the design and construction of
the Experimental Area, the stability value needed for
ILC is within reach.

* The value needed for CLIC detector requires
supplementary efforts to stabilize correctly QDO.
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No Pacman !

CLIC_09 Workshop H.Gerwig/ A. Gaddi/ N.Siegrist

14.0ct. 2009



« QDO permanent magnets -> antisolenoid

« Double Support-Tube for QDO as suggested by
Hiroshi Yamaoka

 Double vacuum valves for full sectorisation of
vacuum

 Access to valves, connection/disconnection

« BPM and Kicker must be both in front of QDO for
timing considerations.

4 Dec. 2009 h MDI meeting




If permanent magnets are used fo QD()!
" an anti-solenoid is needed for H < 8 kOe




CLIC_SiDish_Version2 5 tesla with full iron + antisolenoid
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CLIC_SiDish Version2 5 tesla with full iron + antisolenoid
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Convolution of Transfer Functio-

Without Cantilever (D. Schulte)

4.5

4N

2.5
2
1.5

0

05 )l

O 10 20 30 40 50 60 70 80 90 100
f [HZ]



Inclusion of Cantilever Suppo-
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1P intra-train feedback system - concept

Last line of defence
against relative beam
misalignment

BPM measures vertical
position of outgoing @
beam

Fast kicker correct
vertical position of kel
beam incoming to IR S

Kicker

BPM

FONT — Feedback On Nanosecond Timescales
(JAI/Oxford, Valencia, CERN, DESY, KEK, SLAC)

Philip Burrows
CLIC MDI Meeting 6/11/09
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GMs, | Final Doublet Region (SiD for illustration) - Oriunno

‘ _ —~ Reacting bars

BPM

Opening 2 m on the beam
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Vacuum Equipment on beamline -
(first draft)

Sector valves (2)

Kicker
QDo
Stainless GO SPN
steel
Beryllium segment segment Opening Pumping port (valve)
flange
« Features « Not shown
— 2 valves for push-pull — Pumps
* Minimise re-start pumping times « NEG coatings in experiment and /
« Consistant with H.Gerwig talk to or QD0?
MDI in Dec ‘09

— Vacuum instrumentation

— Pumping port to rough-out the « Would need some %auges for
connected sector control and interloc

CLIC MDI 22 1 10 CLIC and ILC experimental vacuum



There are clear differences wrt ILC .

i,’q': |IP Vacuum

» O0-th draft of IR region (A. Seryi)

o 1 valve ?
Be part SSPE“ _ QDO cryostat Pump QF1 cryostat
i N cold bores, 2K . cold bores, 2K
o m“ g .,.l____.-"'--—--— i ._'g
o™ e o= DAL 22
| = SE—— 2 -
e _02m D s H—
G [ #=7 Sem [t 5 | =12 5em
= )
detector-specific fixed part
part
Legend:
[] pume Apertures typically r=1cmin
. BPM, strip-line incoming beamline, and
[Il i —=1_2cm+0.08cm*Z(m)
- L in the outgoing beamline
[ ] kicker, strip-line
E wvalve
% bellow Be-SS connection i permanent
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Additional possible stable foundations
or QD0/QF1

%onceptual design



=7.5m IP

=3.8m

Standard without opening on |IP

With Reduced Endcap
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« An engineering parameter drawing for the CLIC_SiD exists
with a L* of 3800 mm

- A parameter drawing is being created for the CLID ILD with
a L* around 4600 mm

« Opening on IP is abandoned and QDO is cantilevered from
tunnel

4 Dec. 2009 8th MDI meeting H.Gerwig



« As explained this morning, endcap coils may be introduced
to reduce the length of the experiment and thus improve the
QDO stability, but then the QD0 magnet must be split in two
parts, one being inside the tunnel

* The support tube may be a 2 in 1 type (a separate tube for
QDO) to try to adjust the natural frequency of the ensemble
to 50Hz and satisfy the QDO stability requirement

« Kicker and BPM must be in front of QDO.
« Full vacuum sectorisation if built-in from the beginning.

CLIC4—)

8th MDI meeting H.Gerwig
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« All these proposals are still to be fully validated, in
particular check their compatibility with the physics
requirements in the forward region.
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