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It started at the LC92,LC93 workshops in Garmisch-
Partenkirchen,SLAC to emphasize the correlation between
the three, and ended up in a contribution to NanobeamO02...

INTERACTION-REGION ISSUES

Ron Settles*, Max-Planck-Institut fiir Physik, 80805 Munich, Germany
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Each part of FD cryostats
will have movers to align
Cryostats as a whole(?),
And support parts of FD
Cryostats may need to be
equipped with optical or
mechanical lock-in systems,
to minimize their relative

motion on nm level.




Combination of detector and machine elements."Detector

view of MDI"? NanobeamO2 paper...

Abstract

The jobs at hand concern everybody in the LC business.
Establishing and controlling the e "e~ luminosity at a level
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of 103 em~2s~! in the interaction region (IR). i.e.. from
the final quadrupoles to the interaction point (
quire a sophisicated interplay of several technologies deal-
ing with gymnastics on nanometer-sized colliding beams.
An overview of the issues is given in this contribution to
Session[4] of the Nanobeam Workshop[1]-[9].

Many very
correlated
tasksl!
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1 INTRODUCTION

One way to break down the tasks at the IR 15 to
categorize them according to: Vibration. beam Optics,
Instrumentation, Backgrounds/masking and Engineenng,
as illustrated 1n Fig. 1. The tasks are lughly correlated as
evidenced by the repetition in the descriptions below.

E

Figure 1:

A detailed account of the LC technological status, in-
cluding topics in this paper. has been prepared by the In-
ternational Linear Collider Technical Review Committee
(ILCTRC) chaired by Greg Loew[8].




Combining MDI/Integration makes a lot of
sense, as the IRENGO7 workshop, the ILD task
list and Andrei's/Toshiaki's lists today show,
maybe something like:

Vibration—det&hall design to avoid unwanted (um-mm!)
vibrations

‘Optics—machine, BDS design/layout (details in Andrei's
and Toshiaki's talks today)

Instrumentation/diagnostics—fast feedback,beamcal e.g.

Background—beam induced bgrd,inner detector design

Engineering—
‘Detector design/integration
*MDI magnets (antiDID)
‘IR hall/push-pull design (Andrei's talk today)
-Shielding
-Etc...

Ron Settless MPI-Munich
05/06/2008 Nanobeam 2008 WS and ATE2

©n



No Conclusion

* Many correlated/challenging issues

* Nevertheless progress by our excellent
and highly motivated machine physicists
is evolving well

» Iterating on engineering designs

* W.IP,, 'interface’ (='integration?)
document April 2009 will be very
significant (will it give 'Master Lists'?)
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ATF2 Proposal, KEK Report
ATF2 Proposal Vol.2, K ‘, S

Home page : http://atf.kek.jp/co
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KEK High Energy Accelrator Research Organization
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ATF Accelerator Test Facility, KEK

Extraction line :utilization of low emittance beam
1997-2008 : . .
beam instrmentation, collimator damage

Cavity BPM FONT Pulsed Laser Wire Scanner
nanometer res. fast feedback ( ns ) for beam size monitor ( um )
ODR, OTR

---..__,_______rsingle shot meas. __—

Energy: 1.28 GeV

Electron bunch: 5 avity 0;[3 on
2x101° e/bunch amping Ring

. I ultra low emittance beam
1~ 2_0 bl._lnches/traln b dynamics -fast ion instability
3 trains/ring beam instrumention(BPM,LW)
1.56 Hz

Fast kicker
rise time < 3ns

RF Gun S-band Linac ( 70m )

multi-bunch beam multi-bunch acceleration
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ATF International CoIIaboration

CEE? o | KEK S T S
;D ; Waseda Univ. W SLAG
EAL, Orsay ) N ¥ | BNL -
Tomsk Polytechriic Univ. ~ Nagoya-Univ. fol s
INFN, Frascati Tokyo Univ. Revinatt A8
Unlver5|ty College London Kyoto Univ. -
Oxford Univ: ./ Hiroshima Univ.

Royal Holloway Univ. ", PAL (Korea)

“IHEP (China)

Foreign Researchers visiting KEK (2006/4~2007/7) GRS CE AV EE VRN e A Re EeReloy)
23 institutes, 71 people, total 2085 people - day
(full-year researchers are excluded)
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ATF2 beam line
Reconfiguration of extraction line

. B mat- _ o ¢ : :
Final Focus System ching yanostic for reduction of dlsperSIOr‘l
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Ultra low B*
(CLIC, proposed)
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Design |2.3um / 34nm, | 1.92um /52nm, aspect=37

beam size (rey=83x10 i rei=2x 108 m)
Achieved 7 70nm  ( beam jitter remains !)
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Component

Sub-component

Comments

Status

Quadrupole

[5=]
[=2]

with QD0,QF1

production

5]
=]

Sextupole

4 with 50mm aperture and 2 with 32mm aperture

design

Octpole

Bend

FF-bends =3

production

H. Steering

horizontal  with 5A bipolar PS

added in v3.7

V. Steering

vertical with 5A bipolar PS

Skew Q

QKZX, QK3X

v3.7 optics

Cable of ext.kicker

0O |00 | BD | o= |3 (S

re-location of two kickers is alternative solution

Magnet Support

Movers

=1

20Q-magnets, QD0,QF] and 5 sextupoles

SLAC

Base (Qs)

[0 I ]
w

for each magnet except for the FD support

production

el =N (=N =0 2 (=] [=] =]

i)

Sl |olo o)) —

ocloo|o|o|o|o) —

=15 cl=EIEEEEE

|

Bends

support system ( 3 bases and 3 interface plates )

design ?

5]

FD support

— |

stable tables for QDO,QF1,5D0,SF1

CERN/LAPP

el =1 [=]

=

(=] 5]

Power Supply

HA system

[#5]
(=]

S(ExtQ), 6(MatQj, 5(Sext), 0(0ct), 16(FFQ), 3(B) ;
6 bipolar for QMI1FF - QMI6FF.

production

Bipolar PS

bipolar and 20A for QKIX, QK2X

v3.7 optics

Vacuum

Beam pipe (m)

ATF extraction line at present and ATF2 beam line
(50.613m)

production

=

Q-BPM for Q & Sext.

5]
w

QD10-12X,16-17X,QD18-21X, ITHEP-Qs in FF

production

<=
=]

Q-BPM (s-band)

ey

with larger diameter (40mm) ,final doublet system

design

stripline

=1
i

for commissioning and at extraction line

production

IP-BPM

2nm resolution for position jitter at IP (

production/prototype

Wire scanner

Metal wire

exsit at the extraction line - relocation

existing

Slw|lole|a

Laserwire

upgrade of the metal wire scanners

R&D

IP - BSM

Shintake monitor

upgrade of the FFTB monitor, 532nm laser: 35-350nm

upgrade’ new design

BSM-support

rigid and independent support

design

Urakawa monitor

laser cavity type

R&D

Fast orbit
correction

Feedforward

from DR to extraction line

RE&D, design

Feedback

intra-train fast feedback based on digital circuit

R&D

Pulse to pulse
feedback

V and H correctors

orbit correction at the extraction lineg

proposed

lum BPMs

orbit correction at the extraction line

proposed

Commissioning
tools

Screen monitor

KEK

Carbon wire scanner

beam size monitor at IP : up to lum

SLAC

Honda monitor

beam size monitor at IP : 350nm - lum

proposed

PLIC loss monitor

fiber with PMT readout

proposed

beam loss

beam current monitor

ATFZ Beam dump

IO 0SS S VS I N N R PR R Py e T N s T )

design is the same as the ATF one
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- Development of specific beam instrumentation

(6) S-band BPM ( at the FD system, i.e. fofona SDO, QF1, SF1)
design and production (KNU) in collaboration with RHUL(UK) o Partlt:lpatlon |n"cbmm|sswnmg and operation

* Remote operations or monitoring ( GAN ) (6) S-band BPM (Design, Electronics system)
RHUL, Oxford University

05/06/2008



ing magne international-caps line, good ment will be
(6) Laser tracker system ( Raika co.) is close to the lifetime (> 16 prepared. Also, ATF data server, eLog system will be improved.
years old). It may affect beam line alignment in this summer. Both are KEK's resposibility. v
Is it available as rental or who can purchase it ?

(2) Project meeting, 26- 28 May. during Nanobeam 2008, Nwoslblrsk and Webex.
(3) 6th TB and SGC Joint meeting , 11-12 June
(4) Mini-workshop on the ATF2 flight simulator, 18-20 June,LAL, Webex
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Conclusion

+ ATF2 is a well-organized world collaboration...

» ..working on a fundamentally-important issue
which must be solved for any future
acceleration technique

* Given the past history of MPI-Munich (movers
built, muon cooling, plasma-wake-field studies,
it would seem that the BDS would be a logical
part of its future activities...

* And could join the ATF2 collaboration (and
would be welcome)...
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