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First some MDI statistics.

Over the course of 3 days there were
25 presentations, 1 group discussion,
and significant overlap with BDS.
I will give the flavor... for details go to the web!
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Characterization of the MDI sessions.

A lot of hard work on ILC baseline & alternatives
was reported showing progress on many fronts.
There is good news in that many results are now
settling down (no new surprises). Unfortunately
there does not seem to be a clear view of what
push-pull will really look like... much less consensus
on how well (or if) it can be made to work. Push-
pull is MDI’s 300 ton gorilla and machine/detector
requirements seem to be automaticly in conflict.
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Theme: Determining the Beam Properties.
GamCal, a device for beam diagnostics

by Bill MORSE (BNL)

ILC beam diagnostics using BeamCal and GamCal
by Dr. Andrey SAPRONOV (JINR)

Limitation on precision luminosity measurement
from beam-beam effects

by Dr. Cecile RIMBAULT (LAL)

Pair monitor studies
by Dr. Yosuke TAKUBO (Tohoku University)

ILC beam energy measurement using
compton backscattering

by Dr. Nickolai MUCHNOI (Budker INP)

Energy measurement with Compton
backscattering: updates

by Dr. Michele VITI (DESY)

Progress report for the Energy Spectrometer
test experiment at ESA
by Dr. Bino MAIHEU (UCL)

BeamCal performance
by Uriel NAUENBERG

Energy Chicane

Beamstrahlung
Detectors

Polarimeter

GLD Concept

Simulations
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Determining Beam Properties, Energy & L.

Data from pair monitor

gives information
on beam parameters.

Optimize design to get
information from pairs.

Minimize impact of pairs on energy & luminosity measurements.

Anti-DID field is now
in general use

But still needs
to be optimized.

Tune anti-DID field

use symmetry to improve
the energy information?
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Many efforts to make robust diagnostics.
What happens when we aren’t

given the other 9 beam parameters
we may need to help pin down

the 10'th one that we
are interested in?
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Theme: From studies to real world tests.
Status of FONT4 IP intra-train

feedback prototype at ATF
by Prof. Philip BURROWS (Oxford University)

ESA program overview
by Dr. Michael WOODS (SLAC)

Results of the FONT@ESA IP feedback
EM background experiment

by Dr. Tony HARTIN (JAI, Oxford University)

Progress report for the Energy
Spectrometer test experiment at ESA

by Dr. Bino MAIHEU (UCL)

Test stand measurements for an ILC polarimeter
by Dr. Daniela KAEFER (DESY)
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From studies to real world tests.
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From studies to real world tests.

ASIC
Readout

“End Station A Studies” after switch over from SLAC B-factory running?
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Theme: Work on IR Scheme Alternatives.
Status report on design and engineering

progress of the head-on IR scheme
by Dr. Olivier NAPOLY (CEA)

Improved 2 mrad IR layout : current
status and plans

by Philip BAMBADE (Laboratoire de Accelerateur
Lineaire (LAL) (IN2P3) (LAL))

Certainly a lot of effort has been put into
streamlining the two “head-on” IR schemes
and a lot of progress has recently been made.
The groups involved are continuing to develop
expertise, training and collaborations to
tackle quite thorny issues. The stated goals
are to broaden the ILC program without
taking resources away from the 14 mr baseline.

Detector impact of photon backscattering
from the extraction line

by Dr. Olivier DADOUN (LAL Orsay)

Electrostatic Separators in
Enlarged Tunnel

2 mr 0 mr
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Head on Scheme (0 mr).
MQXB cross section

500 GeV CM
runs about 8 T

Work on E-Seperator Failure Modes
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Head on Scheme (2 mr).

By = 0.215 T

Work to reduce losses
a nd to ca l c u l a t e the
backgrounds; then look to
reintroduce diagnostics by
other means.
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Theme: Push-Pull.
Status report on push-pull study

by Dr. Andrei SERYI (SLAC)

Extraction line design for push-pull
by Yuri NOSOCHKOV (SLAC)

Updates of GLD-MDI
by Dr. Toshiaki TAUCHI (KEK)

IR systems integration issues
relevant to push-pull

by Dr. Brett PARKER (BNL)

Integration of force-neutral anti-solenoid
into QD0 cryostat

by Dr. Brett PARKER (BNL)

Updates on SiD MDI
by Dr. Thomas MARKIEWICZ (SLAC)

Apologies to Harris - BP.

Push-Pull is our ILC baseline. A lot of
hard work and cooperation is needed to
make it work. We cannot give up before
we even try. Other ways of saving ILC
value units may be even less appealing.
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First Generation Anti-Solenoid Design
(Some Design Features and Drawbacks).

Too much force to share QD0 cryostat!

AA SS hhaass mmaajjoorr iimmppaacctt oonn eennddccaapp ccoonnff iigguurraatt iioonn..

Anti-Solenoid coils
for L*=3.51 m Optics

Full 3D Detector Model
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New Concept: The Force Neutral Anti-Solenoid.

AAnnttii--ssoolleennooiidd
ggooeess iinnssiiddee QQDD00

ccrryyoossttaatt wwiitthhoouutt tthhee
nneeeedd ffoorr aa ddeeddiiccaatteedd

yyookkee ccuuttoouutt



Force Neutral Anti-Solenoid: SiD,
L* = 3.51 m (One Example).

Thanks to cancellation
between the external
fields of the inner
and outer coils, the
force neutral anti-
so leno id has very
little impact on the
detector field away
from QD0.
Note: we will use trim
currents to fine tune
the field shape for
optics optimization
while remaining force
neutral.
Th i s i s a f lex ib le
configuration that can
be adapted to various
values of L*.
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Incorporating a Force Neutral Anti-Solenoid
Into the QD0 Cryostat.

QD0 with an
active shield

Heat shield

QDEX1 with an
active shield

Combined SD0
and OC0 coils

Tapered
beampipe

The inner and outer
coils of the force
neutral anti-solenoid

380 mm

524 mm

Worst Case Scenario:
QD0 Cryostat Optimized for L* = 4.5 m
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SiD r<50cm, L*=3.664m, 14mrad,
Push-Pull, QF@9.5m, Door Closed
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Theme: Systems Integration Issues.
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Homework Item #3: Path & Length
Between QD0 and Service Cryostat.

QD0 Cryostat

Connection Line to
Service Cryostat

Service Cryostat

Topology proposed for push-pull to keep the path length
between QD0 and the service cryostat to about 10 m...

while keeping heat exchanger’s elevation close to that of QD0.

Warm bus, vacuum and
helium supply/return lines?

Experiment B

Impact on cryo of a net
elevation change?

If/how each experiment
opens up while at beam
position?

Separate the recooler and
current lead functionality?

Where is the interface box
and connection to umbilical?

What about the pacman?
PPllaann VViieeww
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Suggestion to consider: Separate out functionality of service
cryostat to keep He-II heat exchangers close to QD0 but then
make a vertical transfer to a more complicated control box
that then houses all the current leads and umbilical interface.

Support heat exchanger
and cryo lines from top?

Pacman needs cavity
for heat exchanger.

Vertical cryo
line’s diameter?

QF1 interference?

With a different layout it may still be possible
to keep the He-II heat exchanger close to the
QD0 cryostat but run the cryogenic connection
lines vertically so that the pacman shielding can
separate horizontally instead of vertically.

Cool-down issues?
Design for a long run of cold bus?

Homework Item #3': Path & Length
Between QD0 and Service Cryostat.
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FCAL

QD0
Cryostat

Open
Door

3 m?
On beamline? Pacman

Pacman

Start QF1
Cryostat

SiD Example

Door opens longitudinally or has a vertical split?
Interference with QF1, transfer line, pacman or
service cryostat during access?

Homework Item #5: All Detector Concepts!
We Need QD0 Support / Access Scenarios.

Use “support tube,” rails or something else?
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380 524

5 K

5 K

Integrate force neutral anti-solenoid
with cold mass instead of heat shield?

Trade-off between end space length and heat leak? Where are BPMs?

Minimum cryostat diameter depends upon L*; worst case scenario, 4.5m is shown.
What is L*? Can all experiments agree upon the same L*? Use two different L*s?

Homework Item #6: Space and Position of
QD0 Cryostat for Each Detector Concept.
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Long Term Goal: Generate field maps for the anti-
solenoid and anti-DID for each detector concept.

DID Coils
& SiD Yoke
(Solenoid
Not Shown)

Digression... work is also in progress
designing the anti-DID coil.
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Pairs and Radiative Bhabhas in 14 mrad
Crossing Geometry (interaction turned off).Experiments are especially concerned

with computing (minimizing) detector
backgrounds. For the magnet system
we need to understand the expected
level of energy deposition in magnets.

Optimized (anti)-DID field profile?

Get ED results from tracking?

Optimized anti-solenoid field profile?

What about beam tuning or abnormal
operating conditions? What are “safe”
(but not too conservative) ED budgets?

(see Homework Item #2)

Homework Item #7: All Detector Concepts!
Backgrounds & Magnet Energy Deposition.
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MMDDII

TThhaannkk yyoouu ffoorr yyoouurr aatttteennttiioonn.. -- BB.. PPaarrkkeerr

Machine

Detector IR
Magnets

Workshop on ILC Interaction Region Engineering Design
SLAC, September 17-21, 2007

True systems integration is barely underway.

And a very big personal thank you to
DESY for providing such a wonderful
environment for LCWS’07 work.
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