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Following a redesign of the optics for the new layout by 
Katsunobu, there are small changes in the parameters:

• Now length of quad is 2.9m (from 3.2m). Quads should not be 
shorter, due to SR issues

• Strength of quads is 11.84 T/m at tt (was 10T/m)

• Length of sextupoles is 1.5m. Sextupoles can be made stronger 
and shorter at will.

• Strength of sextupoles is 812 T/m^2 at tt.

New parameters for 91km ring
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cf: Katsunobu’ s presentation
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If I presume that quad length is 2.9m, then 
SSS lengths are (including distances from 
dipoles)
• Type C: .3+2.9+.2+1.5+.15+1.5+.2=6.75m
• Type B: .3+2.9+.2+1.5+.2=5.1m
• Type A: .3+2.9+.3=3.5m

If total half-cell length is 
26.1, then the difference in 
bending radius between type 
A and type C cells is 12%.  



• I have re-visited the question of packaging the SSSs. My 
original idea was to split the unit internally in two.

• This results in ~1.5m long objects, but there is only one 
interface between units, leading to a rather efficient design.

• However, ~1.5m long objects are difficult to manufacture and 
assemble, leading to extra costs

• I decided to move my baseline design to a three-unit design 
with ~1m-long objects, much cheaper and a bit less 
performant. 

• We can always move at a later stage to a two unit design

The strategy
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• Strategy is to split the components into three units. 

• Sextupoles will be made stronger and shorter with a physical size of 
900mm.

• Three correctors are needed, 200mm each, which will fit next to 
the sextupole

• Quads with physical size 1100mm have a magnetic length of 
974mm, which is o.k. (longer than the requested 967mm)

• Distance between units: 50mm

• Total length of SSS: 25+1100+50+1100+50+1100+25=3450mm

• Total length of cryostat: 3500mm

Packaging
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• Specs are 2.9m long, 12T/m

• Divide by 3: magnetic length per quad: 967mm

• Physical length of each quad in this design: 1100mm, leading to a magnetic length of 
2X487=974mm. This is larger than 967mm, which is correct. 

• Gradient: 12T/m with 10*240A tapes

Quad
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• Specs are 1.5m (two units) and 812T/m2

• I have modified that to 1000T/m2 and magnetic length 814mm × 3 (physical size 900mm × 3)

• Pitch is 2mm between windings, number of turns 172 per unit (3 units)

• Current: 250A per tape for a stack of 10 tapes

sextupole
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• Three correctors are needed: 

– Skew quad

– Dipole (horizontal)

– Dipole (vertical)

• We assume that the correctors will be asked to correct for 
300um deviation and 300urad rotation. Typical values of these 
corrections are 100um/100urad

Correctors 
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• The strongest corrector.

• According to Katsunobu, Skew quad strength should be 

B’ = (2 * 12T/m * 3e-4 (rad) *2.9 m + 807 T/m^2 * 3e-4 (m) 
* 1.5 m ) / Lc

• First term: quadrupole roll, second term: sextupole 
misalignment; Second term dominates

• Total gradient should be 1.9T/m for a magnet with magnetic 
length of 200mm. In reality, the physical length is 200mm, so 
the skew quad has a max. strength of 4T/m

• Current 50A, 10 tapes

Skew quad corrector
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Skew quad
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• Physical length 200mm, I=25A, Bdl along a line 10mm from the 
centre= 0.004Tm

• According to Katsunobu Skew quad strength should be: 

B = 12 T/m * 3e-4 m * 2.9 m / Lc, 

where Lc is the length of the magnet

• Strength is therefore 0.01T for a magnetic length of 10cm and 
a physical length of 20cm

• Number of tapes: 3; current: 25A

Dipole correctors
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Dipole corrector
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Assembly: sextupole
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The assembly – inner layers: sext+corrector
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The assembly – plus outer layers (quad)
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Strengths at 10mm radius
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• I have increased the strength of the sextupole magnets by 
~20%

• However, this has not resulted in a magnetic length which is 
20% smaller, due to the presence of correctors dispersed 
between sextupoles

• If I was to increase the strength by another 20%, then I could 
fit the sextupoles in only two of the three units, resulting in a 
magnetic length of ~2m instead of ~3m in the baseline design

• I could make that modification at a later stage. 

Discussion: sextupole length
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• Old 

• New 

• Future possibility 1

• Future possibility 2

Summary 

M. Koratzinos

Quad, sext, correctors

n
es

te
d



Extra slides
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• 3.1 m long (cannot be 
shorter due to SR)

• 2900 double aperture 
units

• Power consumption 
23MW

CDR: a reminder: Arc quads
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• (832+2336)*2= 
6336 units 

• Power 
consumption 
21MW

• Aperture of 76mm 
does not fit in the 
CDR beam pipe…

• Therefore, power 
estimate most 
probably 
underestimated

• No prototype 
constructed yet

CDR: Arc sextupoles
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CDR: The optics cell
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• Three families of dipoles

• If we can embed the sextupoles
in the quads, only a single dipole 
size will be needed

Lengths (m)

Dipole quad sext units

21.2 3.2 3.2 1152

22.7 3.2 1.5 492

24.4 3.2 0 1256

Half cell length: 27.9 m


