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ilp Introduction®
JIT

« With USA “Black Monday...” little change since SLAC/IRENG’07.

* Review Post-IRENG’07 14 mr Final Focus Magnet Configuration
along with the Cryogenic “Straw-Man” Design.

* So yes we know that cost reduction is important, but (I fear) that
with MDI we will have to work hard on “cost avoidance” (will use
push-pull as an example where many implications are still TBD).
Need for Value Engineering.

* Need to refine cryogenic distribution system (impact hall design).
* Need to refine the QDO support structure (machine performance).
* Need to refine the Anti-DID designs (experimental backgrounds).

*Apologize in advance for omitting any work from other regions as | may not be up to date due to BNL
stop work, 31-Dec-2007, on FF magnets; thankfully there is still limited MDI support. So this
presentation is a personal reflection on issues that were discussed at the SLAC IRENG’07 workshop.
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,-,'L‘ 14 mr Compact Superconducting Magnets

QDO Cryostat design for L* = 4.5 m. All magnets are variations, 4.,
of same basic design.
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'-,'L‘ Magnet & Cryo’ System Components

QF1 Cryostat Group

QDO CryostatGroup
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/ Cryogenic connection size
Space for warm kickers, is driven by the distance
vacuum valves, and from heat exchanger and
pump-out ports. the 2K heat load.

Connection point for
several 1000 A &
100 A current leads
plus instrumentation
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'-IE Force Neutral Anti-Solenoid Design

By constructing anti-solenoid
with inner and outer coils
of opposite polarltles

it is possible to avoid .
large longitudinal
net forces so that
anti-solenoid can |
be combined with |
the other magnet |
coils inside the
QDO cryostat.

WY

Previous large coil "\
anti-solenoid scheme "\
had large longitudinal
forces. \

)y design field the
field outside the
' force neutral anti-
. solenoid is very small
with cancellation from
inner and outer coils.
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'-IL‘ Cryogenic “Straw Man” Design

Line with 1 bar He-ll and Pacman shielding is
current leads to connect thinner than full detector """/
to QDO cryostat. and separates horizontally.

Putting service
cryostat above
Is also possible.

Instrumentation
and magnet
current leads
connection
point.

Elevation
View

\Single phase LHe

supply and low Pacman supported so
pressure He return. that shielding can be
. moved out of the wa
These cartoons were refined at IRENGO7. when detector is opened_y
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'IP Design Constraints: Push-pull plus opening the detector
""’ door 2 m for access & compatibility with radiation shielding.

"On a later slide we\
see why such a:
loop, designed 'ro\
accomrnoda'rel
movement, mlgh'r:
have to be done m.
the horizontal plane |

—_———

_.__._..__._‘
.-_._____ — —— ——

'Need a comblnatlon\
of stationary andI
| removable shleldlng,
\ inserts? __----- _—

-
"'-..____/

2 m movement?:

Make the current lead, instrumentation,

QDO-Service Cryostat connection line ~Process gas, vacuum line, etc.
has to permit 2 m opening by door but ~ connections outside to minimize
vertical section must not point directly ~ penetration of pacman.

toincoming/outgoing beamlines.  (Mippor cryogenic layout for two experiments)
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"p For Push-Pull, many seemingly small details can impact
'."J technical system access, crane coverage and even hall size.

Crane access: 885 m
%‘.

Z=6.9m 4)‘
D
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B QF1 Cryostat

Horizontal opening up of pacman is strongly
favored. Design requirements are being
worked out with each detector concept. Platform o
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o

iIn Cryogenic Considerations & Push-Pull

-

QF1 Cryostat Group @ 'im QDO Cryostat Group  Stabilized lead bundle

3.3.2008

11— 11— 11—

'Remember' we have S|m|Iar'n
'space constraint in the:
' "garage position” unless we !
:cu‘r into transfer line (sayu

for major repair or upgrade). | Now asked to open 2.5-3 m?

Only this space available for /
beamline flanges, kicker body, | |(

vacuum pumps and valves. 75 mm
p p \‘? ’/,:‘

For sizing the connection between QDO and the service cryostat we take the
maximum 1.9K heat load to be 15 watts (14 static + 1 dynamic). Note that QDO
Is conduction cooled and when the area for He-Il gets very small then minor
changes in parameters, such as the size of the cable bundle, can then make a
big difference in performance and cool down time.

By adopting a 1 watt budget for dynamic heat load we had better
be sure to consider all possible energy deposition scenarios (beam
tuning, upsets, wakefield heating etc.).
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'-IE Flexible Cryogenic Line Technology

=

. . . . = = _ 'IE.:*w‘..-. o " M - )
Use flexible chain support and constrained semi- ﬂf T Cntro ed Motion

i H 1 —=i) =E] ;Z:
flexible transfer lines, in a controlled way, to i -
enable linear motion of cryogenic components.

Ruggero Pengo, Status of the cryogenics project (LAr, He, N2) —
at Glasgow Meeting, July 10", 2007

* ILC push-pull needs an even

larger range of motion.

* Note that total cryogenic
path length is several times
longer than the range of
motion.
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'-,"l: Flexible Cryogenic Line Technology

o
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'-,'L‘ QDO support is (still) a bit “up in the air.”

LumiCal
jLuminameter) ael Cantilevered Support Tube '

Low-f vibration?

Vibration damping via “bumpers” |

Adjust the IP end via
“spokes” connected
to the inner barrel.

i ._‘g.-wﬂﬂ”f"'! B What about yaw,
el | pitch & roll?

After a push-pull detector swap SIS o-onc.
we assume rough alignment is i

BeamCal

Space for cables

f'i

we want to get the magnet y
centers back closer than this to Lum.w

Ideal pOSItIOﬂ to mlnlmlze VGCUU"" PU”:‘P Graphite Slziiijnﬁ;/connecfors Shielding Tube
Ium|n03|ty retuning. Maybe 10- cooling
100um (TBD)? Responsibility for support design/movers?;
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,','E Anti-DID is required to control background??

oos; Result with simplified SiD yoke
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coils can be used to improve the field
uniformity near the IP (important for TPC based detectors).

If so ... then we really need to go beyond the present toy model.
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