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Outline

• FLUKA implementation of VAX

• Preliminary results for activation study of CMS
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The VAX (2.1) model [1/3]

• 293.4 kg material

• 181.8 kg aluminium 

A2219

• 111.6 kg stainless 

steel 304L

• Based on model by 

L.Krzempek
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Model by L.Krzempek (TE-VSC-DLM)

The VAX (2.1) model [2/3]



Gate Valve Gate Valve VAX & Ion pump

VAX & Ion pump

Front view

5 4 3 2 11234

BPM
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10kg Alu2219 

compensation

3.97 g/cm3

10kg Alu2219 

compensation

3.97 g/cm3

12 kg SS304L + 5 kg Alu2219 

combined material for BPM, 

6.5 g/cm3 (Cylinder instead of 

block)

24 kg SS304L compensation for 

missing mass in VAX (in reality 

part is aluminium)

Missing: 30 kg frame for VAX+BPM

The VAX (2.1) model [3/3]



VAX installation in CMS
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18 cm

Geometry: S.Chitra (CMS BRIL Rad Sim)



Rotational Shielding (RS) fully open
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Irradiation assumptions

• Integrated lumi: 300/fb per year in HL-LHC

• 3 years operation, 1 year shutdown

• Previous contribution (total 320/fb) ignored. 

H*(10) in HL- shutdowns increase by factor 5-6 compared to LS3#.

• Peak lumi: 7.5E34 cm-2s-1 (levelling)

• 7+7 TeV pp-collisions, 75 mb inelastic cross section

• Cooldown: 1 day, 1 month, 6 months, 1 year
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(#) see scaling factor in extra slides



H*(10) in mSv/h, LS6

Rotating shielding open…

1 month cooling in LS6

…with VAX installed
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H*(10) in mSv/h, LS6

Rotating shielding open…

1 year cooling in LS6

…with VAX installed
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Ratio of H*(10) in LS6
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H*(10) in mSv/h along beam line [1/2]

Average dose rate 25 cm from 

beam line with RS open…

…and with VAX installed.
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H*(10) in mSv/h along beam line [2/2]

Average dose rate 75 cm from 

beam line with RS open…

…and with VAX installed.
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H*(10) in mSv/h across beam line [1/2]

Dose rate in CMS cavern in hottest 

region with RS open

…. and with VAX installed.
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Ratio of H*(10) across beam line [2/2]
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