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Situation of beam parameter optimization

• Touschek life time is still around 400 sec.

– Parameter study is on going, 

• The reduction of solenoid magnetic field  is still kept as option.
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Snap shot



Original design + (QC2 permanent magnets)

+ Rotating Belle axis
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Crossing Angle 

83mrad-IR-20091210

• Adding iron on Belle end-cap region.

– Should consider about radiation damage of permanent magnets



BelleII IR 
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BelleII IR 
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Length of IP straight section is 200mm.

Each Beam is centered in beam pipe, when distance from 

IP is more than 300cm.
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In the current Belle IP-chamber, there are SR mask to prevent the direct SR hit to the 

central IP-chamber part. In SuperKEKB, the polarity of the last bend is designed so 

that SR fan from the bend may not directly hit the central part of the IP chamber.



Dimension of IP

These parameters are almost copy of SVD2 case.  if we 

want to change this, the validation study will be need.
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Ti/Si coating ?
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Simulated byEGS4

Au 10 micron

Monochromatic photons(10000events each time) 

were shot at a angle of 5 degree with respect to the

beam pipe.
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What we should know (do) related on IR?

• Material selection for each part

• Verification of mechanical strength on joint point.

• Need to reduce the radius of cooling flange on IP.

• Optimization of Saw-tooth structure.

– How to make it?

• How to make cooling drain on Crotched part?

• Learn from the report and related information on Belle IR.

– SVD2 TDR

– bn507:A Beam Test of the Radiation Tolerance of the Au Coating on the Belle Beam pipe

– bn:172 Generator for Studies of Background due to Beam-gas Interactive at KEK B-factory

– bn277:Beam background in the BELLE detector

– bn270: An Analytical Study of IR Beam pipe Cooling

– bn:341:HOM Heating of the BELLE Beam-pipe

– bn226: Pixel detector in a B-Factory Environment and throughout on use in Belle

– bn231:Effect of Air Cooling on the Hybrid for the BELLE SVD             and so on….
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SVD2 IP (as reference) 

2010/5/3 EBW: Electron Beam Welding



Saw-tooth structure(reference)
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Saw-tooth structure is need to avoid to hit into IP chamber by scattered SR.



Saw-tooth structure

上流から来る光の方向の広がりより浅い角度にのこぎり型を作る。

T.Tsuboyama



Test procedure

• Mockup 1(Make beam pipe structure)

– to check design and arrangement of services

Next step-> make mask by Heavy Metal.

->We can check where repeater boards and cables 
can be located. (will be within 3 month?).

• Mockup2(IP region with cooling )

– Verification of cooling power by the SVD2 like 
method

• Mockup3 (Connection and material test)

– Verification of mechanical 

strength between Be part and SUS rib.
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Mockup1 of IR region
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Material: AL

Designed by H.Nakayama 



Next step of Mockup1
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Repeater cards

Check the space for Repeater cards and  services.



Schedule and summary

Three type of mockup study is on going.

Make beam pipe structure( to know alignment)

IP region with cooling 

Connection and material test
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Related subject on PXD

• Reduction of the magnetic field of Belle solenoid (acceptance, BG)

• Touschek life time (PXD operation)

• Design by cooling pipe flange on IP (PXD support structure)

• Design of beam mask (repeater board size, location)

• Operation temp. of IP chamber ( 1st layer PXD cooling)

• Material choice of IP chamber (vertex resolution)
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Backup
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