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 Some Engineering Detall
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Where we are:

Located on the Harwell Science and Innovation Campus,
Oxfordshire, UK
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Diamond Layout
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Diamond Storage Ring
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What i1Is DDBA?

DDBA = Double Double Bend Achromat
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In a Double Bend Achromat the beamlines alternate
ID1 _BM1 D2 BM2_ ID3, etc up to ID24 with

emittance 2.7nmRad
Potentially with a Double Double Bend Achromat on

a 4BA lattice
ID1_ID2_ ID3 _ID4 ID5, etc up to ID48! And

emittance 250pmRad...
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What is DDBA?
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Magnets
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Combined function dipole 0.8T and quadrupole diamgnd
Pole gap 30mm
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Quadrupole field 70T/m .
Inscribed radius 15mm d'amgnd
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Magnet measurement

Transverse
Range
Dipole
Multipoles
Resolution

Vertical
Range +1mm
Resolution +10um

Roll

Range +4mrad
Resolution +40urad



Magnet measurement
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Girder assembly

Cam lobe height reduced
from 7 to 1mm

Inter girder bellows
displacement 2.5mm

diamqnd




" * Girder — 5216 Kg
G I rders * Quads — 384 Kg

B - Sext — 253 Kg
g T U - D1 — 1535 Kg

’ - D2 — 1154 Kg
 Corrector — 45 Kg
*TOTAL model — 8587 Kg
*Vessels ~ 1500Kg
*Total ~ 10,000Kg over 7.5m

A: Static Structural (ANSYS)
| | Total Deformation 2
E Dipole Removal N Type: Total Deformation
Total Deformation 2 Unit: mm
Type: Total Deformation

Time: 1
Unit: mm 14/02/2014 09:28 =
Time: 1
14/02/2014 15:55 0.013225 Max -
1

0.011755
0.053556 Max 0.010286
0047605 00088165
0.041654 0.0073471
0035704 00058776
0.029753 0.0044082
0.023802 0.0029388
0.017852 0.0014694
0.011901 0 Min
0.0059506
0 Min

Max static deflection 54 microns including

pedestal dlam%nd

20 microns girder surface corrected in machining
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Slope through groups of multipole magnets does not change

Girders

Analysis of girder deflection with and without each dipole magnet

significantly during magnet measurement
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Girder vibration
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J: Modal [ANSYS)

Tatal Deformation

Type: Tatal Defarmation
Frequency: 2.3413e-005 MHz
Unit; ym

Tirne: 0

25/02/2014 11:27
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Vacuum Vessels
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Figure 105: Temperature contours. Tmax=107°C STRESS 52mPA
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Vacuum vessels -
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crotch locations
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Bake-out tests

0.2mm Thick

Polyimide heater After Wrapping Heater
assembly

4

heater assembly thickness =0.68mm _ = g

wwoe'Te

_J4

Dummy ?
cooling

channel

2 layers of 0.125mm
Polyimide film

DDBA Test vessel heater wrap
and pole clearance

measurements

Sext Polel 1.90 0.00, ~0.20mm
can be forced
into the gap

Sext Pole 2  Not shimmed Not measured

Sext Pole3 1.90 >1.00

Quad Pole 2.70 >1.50

1

Quad Pole 2.70 >2.00 diamgnd
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Vacuum flanges

Helicoflex seal on every flange facing electron beam
Guarantees face to face flange sealing,

no flange gaps = no RF heating

All other flanges CF gasket

diamognd






Control Instrumentation Area

SR23C-MP-RACK-01
PROTECTION SYSTEM CONTROL RACK

$A23C-D|-RACK-02




Cable bypass installation underway
since March 2014
Reversible....just in case!




Conclusion

DDBA project is well advanced with major
contracts for magnets and vessels awarded
and installation summer 2016

DDBA Is a great opportunity to develop
technology and techniques for a low
emittance, diffraction limited SR upgrade
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