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BDS SC accelerator magnetBDS SC accelerator magnet
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ILC-IR layoutILC IR layout
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Fermilab’s EOIFermilab s EOI

BDS Work Package 
• 4. IR & IR Integration

BDS Tasks 
• IR engineering designg g g

– Complementary FD magnet design and analysis for 
upcoming and disrupted beams 
IR hi ldi d i d l i– IR shielding design and analysis 

• IR hardware options 
Study Rutherford cable and other options for 14 mrad– Study Rutherford cable and other options for 14 mrad 
including IRQ design based on NbTi or Nb3Sn 
Rutherford cable and standard winding technique 
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Baseline IRQ design (BNL)Baseline IRQ design (BNL)

• Well advanced design based on 
th di t i d t h l (BNL)
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the direct wind technology (BNL).   



Post RDR StudiesPost RDR  Studies
N. Mokhov - 20-mrad IP Extraction N. Mokhov
Direction
•Power density in SC coils peaks in 
horizontal plane of non-IP end of the last 

C d FEX2SC quad QFEX2A
•Peak is 13.6 mW/g without vertical 
displacement, and 9 mW/g with 120-nm VD
• This is above the quench limit forThis is above the quench limit for 
conventional Nb3Sn magnets, but there is 
an evidence that the limit is higher for 
BNL design; 0.2 s between trains also 
h l b h ld id ED ihelps, but one should consider ED per train 
which is ~3mJ/g to be compared to fast 
quench limits (0.5 mJ/g in Tevatron 
dipoles)dipoles)
• Heat load and peak dose in QFEX2A: 8.2 
W/m and 272 MGy/yr, respectively
• Corresponding values in QDEX1C are 3 
ti l h l i fi t d
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times lower; much lower in first quads
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Temperature ProfileTemperature Profile 
1.9 K 1.9 K 

Kapton
Tmax=25K

• Operation margins for QD0 and QF1 
are OK

Tmax=25K
Tmax=8.5K

are OK
• Coil Tmax is too high even for 

QDEX1
• QFEX2 coil Tmax will be even 

higher
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Contribution to BDS EDRContribution to BDS EDR
We need to find solution for this and other possible problems by optimizing 
the baseline magnet design or developing alternative approaches.g g p g pp

B. Parker (RDR Summary):

Fermilab goals: 
Contribute to BDS EDR by performing  complementary 

h i d i d l i f ll IR t f 14 dcomprehensive design and analysis of all IR magnets for 14mrad 
IR including:

– Magnetic, mechanical and thermal design and analysis (2D and 
3D))

– Magnet power and quench protection
– Radiation dose and shielding
– Superconductor and structural materials 
– If necessary develop and study alternative approaches including 

Rutherford cable and other options integrated with other IR 
systems
Provide IR Magnet cost estimates
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– Provide IR Magnet cost estimates



Scope of WorkScope of Work
• IR engineering design

– Complementary FD magnet design and analysis for upcoming 
and disrupted beams for the baseline design

• magnet design g g
• field quality, mechanical, radiation, thermal, and quench protection 

analysis
– IR shielding design and analysisg g y

• Radiation dose and heat deposition analysis
• Magnet shielding

• IR hardware options• IR hardware options 
– Study Rutherford cable and other options for 14 mrad 

• IRQ design based on NbTi or Nb3Sn Rutherford cable and standard 
i di h iwinding technique 

• magnet magnetic, mechanical, radiation, thermal, and quench 
protection analysis 
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Duration FTE Funding DeliverablesDuration, FTE, Funding, Deliverables
• Duration: FY08-FY10
• Resources: ~1 FTE per year
• Funding: Fermilab
• Fermilab coordinator: Alexander Zlobin
• Collaborators: BNL
• Deliverables

– Technical reportsp
– Superconductor and structural material specs
– Magnet cost estimates
– Model magnet R&D plan

• Fermilab has a qualified team of experts which successfully 
performed similar studies and developed NbTi IR quadrupoles for 

LHC IR d i ki h 2 d i LHC IRpresent LHC IRs and now is working on the 2nd generation LHC IR 
optics and Nb3Sn IR magnets for the planned LHC luminosity 
upgrade 
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