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'-'IE ILC IR configuration & stability

e Intratrain feedback
within 1ms train

* No active mechanical
stabilization of FD
 FD jitter tolerance
about hundred nm

FD Cryostats Intratrain

feedback
kicker

LumiCal
Vertex Detector IP Chamber
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Location of intratrain feedback
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QDO

* In CLIC, with 1nm beam size, and 150ns train,
has to use all possible options to provide stability

e Can’t afford ~50ns trip-around time of intra-train
feedback

QF1

Detector
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'-'IE Location of intratrain feedback

e First MUST-DO is to minimize the trip-around

time, thus move kicker and BPM closer to IP

 Locating centers 2m from IP give irreducible
delay of 12ns

><%

QDO OF1

N

\  With total latency of ~25ns, can already have ~6

\ iterations of feedback
* Feedback electronics need to be close to IP too

Detector \

Intratrain
feedback

kKicker and
BPM Achieved latency of FONT3 analog

electronics ~13ns (P.Burrows et al).
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'-'IE Intratrain feedback electronics

 Placing feedback electronics (perhaps need to

be shielded, from pairs and radiation) may push
the FD out

* FD is still supported by detector which is likely to
be ~30nm stable

><%

QDO OF1

*

* With FD half out, tempting to consider removing
it from detector entirely, and exploring
advantages of such change

Detector

R

Intratrain Feedback

feedback electronics and

kicker and its shielding
BPM
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iln Detector Is a noisy ground
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Measured ~30nm relative motion between South and North final triplets of
SLC final focus. The CLIC or ILC detector may be designed to be more quiet.
However present state of detector engineering does not allow relying on that.
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'-'IE Luminosity dependence on L*

* For nominal energy, in some range of parameters and geometries the

loss of luminosity is slower than linear with L*
* Due to possibility to open extraction apertures and not to tighten the collimation depth
* Based on a model that include assumptions about beam jitter, collimation wakes, etc.
* Specific studies for CLIC parameters need to be done

 Tentative dependence of
luminosity on L* for ILC
parameters

— Reduced by ~5-10% for
L* 3.5m =>4.5m

— Reduced ~factor of two
for 3.5m=>7.0m at min
energy and ~25% at
max energy

L, cm-2 s-1

——L*=3.5m
—— L"=4.5m

—¥—L*=7.0m

[ | | | | | ]
200 250 300 350 400 450 500
A.Seryi, Mar 3-6, 08 Gl E, GeV CM




'-'IE Location of intratrain feedback

At high energy, the SR in FD is very important,

and with doubled L*, to keep SR effects small,
one would also have to lengthen the quads

><%

QDO QF1

*

* With FD half out, tempting to consider removing
it from detector entirely, and exploring

Detector advantages of such change

R

Intratrain Feedback

feedback electronics and

kicker and its shielding
BPM
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'-'IE FD moved out of detector

At high energy, the SR in FD is very important,

and with doubled L*, to keep SR effects small,
one would also have to lengthen the quads
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QDO OF1

*

* Long quads may need to be naturally split to
Independent pieces

. ' ' ' i 0.5
Detector Split guads in N pieces may give 1/N

\ \ Improvement of stability

Intratrain Feedback

feedback electronics and

kicker and its shielding
BPM
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CLIC IR configuration

:
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o After all these steps, the changed concept of

CLIC IR looks like this
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iln New CLIC IR — advantages

o
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» Reduced feedback latency — several iteration of
Intratrain feedback over 150ns train

* FD placed on tunnel floor, which is ~ten times
more stable than detector — easier for stabilization

N\
Interferometer network

QF1| QF1||QF1

Detector

\

::ntratralﬂ Feedback
eedbac electronics and

kicker and its shielding
BPM

2m from IP
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stabilization
supports

» Not limited by sizes of stabilization

system or interferometer hardware

* Reduced risk and increased feasibility
» May still consider shortened L* for upgrade
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'-’IE What achieved & sizes of hardware

Quadrupole vibration: AT

< N S ..Floor 1 On magnet top:

E ; . -

g VE X: (0.4+0.1) nm

E 01 | SR G ] Y: (0.9+0.1) nm o%

g : - (0.3 nm on table top) : czD

0 3 : T ~ { . \ — o ]

E oop Tabletop ~§  Z: (3.2 + 0.4 L .

E Vertical e ( ) "M R Assmann et al, Stabilization with STACIS
= B : E . . . . . )

2 0001 —— wat—] without cooling water. gjye ~10 reduction of tunnel floor vibration

Minimal frequency T i1
Delay laop on: Length = 4
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P.Burrows et al, FONT3 demonstrated latency of
23ns, including 10ns of irreducible time-of flight

w
D.Urner et al, MONALISA interferometer system

for ATF2 final doublet: space availability matters
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