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Update

I We revisited the damping ring synchrotron radiation
simulations

I Using DTC04 lattice and 5 Hz, 10 Hz e− and e+ modes
I Previous results were for DTC03 and 5 Hz mode
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Vacuum chamber profile

I The vacuum chamber profile (‘wall file’)
has been updated:

I Format conversion for new Synrad3D

I Monte Carlo simulation program
developed at Cornell for calculating
where synchrotron radiation photons
are absorbed, in 3D

I Antechamber slopes removed in wigglers
to match TDR

I Antechambers implemented as
subchambers, and now fully absorbing

I Previous version was meant to have
absorbing antechambers but not
implemented correctly

I Photon absorbers now include
longitudinal antechamber ramps

Chapter 6. Damping Rings

Figure 6.10
(a) Wiggler vacuum
chamber with clearing
electrode and 20 mm
tall antechambers with
recessed NEG strips.
(b) Wiggler section
photon stop showing
sloping and grooved
photon-absorbing
walls [116].
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Figure 6.11
Side-by-side compari-
son of ILC DR vacuum
chamber profiles. Di-
mensions are in millime-
ters [116].
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surfaces opens to antechambers pumped with an ion pump and Titanium sublimation pumps through
ducts. An additional photon stop is required at the first bending magnet of the arc after the wiggler
straight to intercept the forward SR component.

The remaining straight sections have simple round aluminum vacuum chambers with 50 mm
aperture and TiN coating as shown Fig. 6.11. Aluminum-stainless-steel explosion-bonded transitions
on the ends allow welding to stainless steel flanges. At the ends of the straight drift sections, tapered
chambers match to the sections with antechambers.

Solenoid windings cover all accessible drift sections throughout the DRs to further reduce the
number of secondary electrons approaching the beam axis.

Beam-position monitors (BPMs) are located near the majority of quadrupoles in the DR. There
are no BPMs near the quadrupole trapped between the wiggler pairs due to lack of space, nor is
there a BPM near the centre quadrupole in each arc cell. The BPM near the central quad in the
arc cell is omitted because simulations indicate that, with the support and alignment scheme of the
arc cell magnets, one BPM at the beginning and end of the magnet girder is su�cient [122]. The
BPM blocks are paired with a sliding joint on one side as shown in Fig. 6.9b to allow them and the
chamber they are connected to through the quadrupole to float. This maintains the absolute position
of the BPM as steady as possible and allows movement of the BPM to be monitored. The sliding
joint also allows for expansion and contraction of the surrounding vacuum chambers.

A su�cient number of ultra-high vacuum pumps, both localized (lumped) and distributed, are
installed in the vacuum system to maintain the required average gas pressure (≥10≠9 torr) at the
design beam current. The installed pumping system has enough pumping speed and capacity to allow
vacuum system conditioning in a reasonably short duration during the initial accelerator commissioning,
and after installation of new vacuum components for upgrades and/or repairs. Typical pumps are
sputter-ion pumps (noble-diode style), non-evaporable Getters (NEGs) and titanium sublimation
pumps (TiSPs). As illustrated for the dipole and wiggler chambers, NEG strips are inserted into the
ante-chambers to provide distributed pumping. The final design must provide adequate pumping
speed and capacity to handle the SR-induced gas load. Lumped ion pumps are installed periodically,
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Wiggler region layout

beam direction

I There are 27 wiggler pairs and 30 photon absorbers with one special
downstream photon absorber after the first bend (#31 in plots below)

beam direction

Wiggler region end

beam direction

Wiggler region start
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Results
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Results

Mode Max photon stop Downstream photon stop Total wiggler region
absorbed power [kW] absorbed power [kW] absorbed power [MW]

5Hz 50 89 1.5
10Hz e− 75 108 2.1
10Hz e+ 105 124 3.0

I These are per 0.4 A of beam current

I To get the luminosity upgrade numbers, multiply by 2
(except for e+ if 2nd positron ring is built)

I The average power absorbed in one arc region is 0.18 kW/m (a total of
150 kW)

Conclusion

I Antechambers and photon absorbers result in very little radiation
absorbed outside of the photon absorbers

I First photon absorber is not necessary for 5Hz mode but is for 10Hz

I Peak power load on photon absorbers may be very large, especially on
bottom ramp

I Can the design handle this?
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