Mechanics news from KEK

S.Tanaka (KEK)
SVD/PXD meeting
SVD parallel session



Beam pipe preparation status

Items Study

Beam pipe design Almost done (minor change is still acceptable)

Beryllium part production

done

Titanium part production

Design has done

IP Cooling

OK

Mechanical tolerance estimation

OK (by weight, temperature stress)

Crotched part production procedure

OK

Cost estimation of materials

OK (1 set has ordered)

Connectivity test (Be-Ti)

OK (should be validate before this March)

Connectivity test (Ti-Ta)

OK(should be validate before this March)

Ridge shape optimization

To be finished soon

PXD mount

To be solved (space for sensor)

Au plating inside IP chamber

Start discussing with company




Schedule (IR mechanics)

2011 Optimizing production procedure(writing rough sketch note for each procedure) for
first prototype.

— Service space allocation will be decided

— Validate the technology of connectivity for each materials.
2012

From the end of 2012

— Starting VXD mock-up assembly

Mechanics check -> installation test , Cooling test

Beam pipe production(for BEASTII)
Freezing the mechanics design (including cooling system, cabling, monitors)
2013

SVD Ladder mount start (SVD) (2013 Sep.)

Beam pipe production
2014

End of 2014 -> BEAST When is the time limit to produce of IR subparts?

Beam pipe production
2015
Starting VXD assembly(Aug-Sep) (CR test ) and installation 3



IR mechanics schedule
vear _ 2013 2014 2015

mornth a1C11121 345678 51C11121 2345678 81c11121 23445678 9101M121 234567 89101112

R&D and Design of Beam pipe By Dec 2011

R&D and Deisgn of IR assembly By Mar 2011

WD structure designifor install)

Bearn pipe Mockup production dore [ | |

QCS Mockup production dore

Shield Mockup production | | ]
S0 structure mockup production ||
Simple %kD installation test [ | ]
WED mockup assembly test

[ ]
Bearn pipe production(Beastll) EEEEEEEEER
Bearn pipe pmduc_tiun 2 beam pipes EEEEEEEEEEE EEEEEEEEEE
HW Mask production(inc. R&D) EEEEEEEEEEEEEEEEEEEEEN

WHD installation tool R&AD
W20 installation tool production BEEEEEE

WED assembly tool production(R &0 ........................

Preparation for WAD assembly

ALt 5—
PRDASYD mounting Sep 2015
Installation+commisioning ..

 We have still spare time to modify beam pipe design



Beam pipe production



How to optimize the IR mechanics design?

IP chamber  Be part
Ti part

Au coating

Crotch part  Material
(Tantalum)

Outer shape
Inner shape

Shield Heavy metal

lowest atomic number metal

coefficient of linear thermal expansion difference with Be
(similar number is better)

Protect SR from final focus magnet

Cost, heavy material as shield , experience using as vacuum
chamber, BG simulation

Production procedure, Space requirement from PXD,SVD
Beam optics, SR shielding, HOM power

Cost, upper limit from CDC weight request, BG simulation,
Space request from PXD, SVD



Technology choice of connectivity on each part

Weld
Brazing

HIPW * *

‘ Ta
WL: 210W (Ta)

SRQ: ~ 50 W
SRB: 100 W
water cooled

Be Ti

i

ID=20, t1=0.6
ID=23.2, t=0.4

Weld

FHIP

-

i

Au plated

paraffin cooled

Ta ‘
WL: 140 W (Ta)

WL: 270 W (Ta)

SRQ: 2 W

SRB: 130 W
water cooled

Backward

WL: 70 W (Au)
SRQ: few W

Forward

HIP = Hot Isostatic Pressing

*A test for Be-Ti
brazing and Ti-Ta HIP
IS now undergoing.
*They are not special
technologies.

*Ti is adopted instead
of stainless steel to
reduce the stress (see
the following slides).



VXD design
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Base design are not changed
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Latest space request(Dec.) from PXD:
PXD group requested to make a space for Kapton flex and Omega.

We may cut the beam pipe for Kapton flex, however those region is critical to
shield BG for PXD or SVD. We have enough time to discuss before production
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Design work has been done.
The mock-ups are in KEK and MPI.




IP chamber production(Be-Ti)

The Brazing test between
Titanium part and Beryllium
part has been doing (leak test
was OK).

The mechanical stress test will
be finished soon (before Mar).

Ti

Be

Inner pipe

Out




Au coating inside of IP chamber

Proceedings of the 1999 Particle Accelerator Conference, New York, 1999

AMETHOD FOR GOLD COATING EXPERIMENTAL DETECTOR
BEAMPIPES'

 The company, which performed Au
COatIng, Changed thEII’ pOlICV not tO use S. Henderson'l.S.RobelTs. Cornell University, Ithaca, NY
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Beam pipe (Crotch part)

Ridge shape to protect SR(x-ray)
from final focus magnet

The crotch part (Tantalum) is divided into three pieces.
The inner pipe structure has made by drilling with 5-axis stage.
After then, those three pieces are joined by welding.

Drilling test : finished

Material for 15t version has ordered
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Beam pipe production

[ 
Ti small pipe is connected with HIP (Ti-Ta)

-

IP chamber(inner) is connected with welding (Ti-Ti)
4[3[

~ @

Outer pipe of IP chamber and inner pipe are connected by EBW




Connectlwt test T| Ta

M

3.315’!!1&!%1#”

HBHO
’I’

3.99 mm
125 mm2
4335 N

347 MPa

Pre-test has finished
Final test with pipe structure will be finished
Before the end of March




Vertex detector installation

Koike(BP,SVD design, install jigs)
Kohriki(BP,CDC,SVD design)
Kanazawa(BP,KEKB machine)
Sato(SVD mounting)




Simple Installation test

e Almost all mock-up components will be produced before the end of Mar.

(including CDC inner cylinder and CDC inner structure mock-up)
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Beam pipe have been already produced(KEK and MPI)




SVD end flange




Beam pipe is connected with this bracket
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Connection bracket of SVD halves




End flange

e SVD flange should take care for SVD cables and pipes.
* BP flange should take care for BP, PXD and shield support
* This two components will be assembles, independently.



Beam pipe is keep by this shield structure
SUS mock up will be produced in a few weeks:
The cost of HM ver, is around 6000$%.
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The shield is fixed by the end-flange
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Heavy Metal shield
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SVD support flange
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Summary of KEK group status

KEK group are preparing mock ups for simple installation test.
Beam pipe (+PXD mount): done (KEK and MPI)
QCS structure: done
Heavy metal shield:
SVD end flange (for SVD and beam pipe each):
SVD support ring: done
SVD outer cover:
CDC inner structure(between QCS and CDC):
CDC inner cylinder:
All of parts will be produced before the end of this March.

Then we will start studying installation procedure. After checking each parts, we will
produce one more set of Heavy metal shield(by Al) and beam pipe end flange,

then send those to MPI.

(PXD assemble check can be started from around this May or June at MPI.)

e After our installation test, those parts may use for mechanics check or cooling

test(Where and how?).

* The final mock up (the target is the end of this year) will be produced including

feedback or requirements from cooling or mechanics community.
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Belle II

Vertex detector assembly
scenario

Back up matrial



Half Mask

Beam pipe positioner made of the heavy metal

|

Beam masks

Temporary mask supports



Beam pipe

Beam pipe The mass of the masks are
temporary supported at these points (close
support

to the center of gravity of
masks)
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We need a mechanism that constrains
the r-¢ position of the beam pipe while
allowing a slide in the Z direction.
Otherwise, the PXD position can not
be defined.

The position of the beam pipe is
defined in the backward at this
point after installation to CDC.



Mask?2

(1) The left side and right side masks are screwed into one piece.
(2) Rotate by 90° so that the masks support the beam pipe form
left and right.



Support flange

The support flange for supporting the IR

system to QCS in the installation and to
CDC after the installation
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Support flange will be put in the forward side.



Masks are completed

The heavy metal masks are completed.




PXD

need some flexibility for relative movement between
beam pipe and heavy metal shield
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PXD is assembled to two halves in another
stage and put together to the beam pipe.
Cables and tubes will go to the slot in the
masks.



Combine with SVD
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SVD is also assembled in another stage. The forward and backward
support cones are then fixed with the outer cover, made of CFRP.
Then they are put together around the beam pipe.



