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Abstract 
In July 2009 TRIUMF, in collaboration with the 
University of Victoria and other partners, was awarded 
Canadian federal government funds for the construction 
of an electron linear accelerator (e-linac) in support of its 
expanding rare isotope beam (RIB) program. The project 
anticipates Provincial funds for the construction of 
buildings to be announced in June 2010. TRIUMF has 
embarked on the detailed design for the 10 MeV Injector 
cryomodule and the first of two 20 MeV Accelerator 
cryomodules (ACMs), all rated at up to 10 mA. The 
project first stage, ICM and ACM1, providing 25 MeV 4 
mA is planned to be completed in November 2013. The 
injector is being fast tracked in collaboration with the 
VECC in Kolkata, India. This paper gives an overview of 
the facility layout, and accelerator design progress 
including beam dynamics and cryomodule concept. 

INTRODUCTION 
The proposed TRIUMF on-site science program for 

2010-2015 is based on multiple funding sources: (1) 
facilities and operations by the National Research Council 
of Canada (NRC); (2) construction of e-linac from the 
Canada Foundation for Innovation (CFI); and (3) new 
buildings from the B.C. Provincial government. These 
sources combined were to create a new centre for nuclear, 
materials and life sciences, called ARIEL; this facility and 
its ambitious science program are described in Ref.[1,2]. 
The key feature was to be a tripling of beam delivery to 
ISAC experiments via a second proton line (BL4N), the 
new electron linac (e-linac) and 2 target stations (E & W). 

In July 2009 CFI awarded funds for the e-linac- with 
release contingent upon matching funds for labour from 
TRIUMF/NRC and buildings from the Province. In April 
2010, the NRC contribution to the Five Year Plan became 
known, and is consistent with maintaining existing core 
operations, but not the foreseen ambitious expansion. It 
has recently been determined to re-stage the Plan: BL4N 
and E target are delayed to 2015, while the e-linac and W 
target station, and tunnel linking them, will proceed. The 
project anticipates Provincial funds for the construction of 
buildings to be announced in June 2010. 

While awaiting Federal and Provincial government 
funding, ARIEL moved forward on two fronts: (1) a joint 
project to develop the 10 MeV, 10 mA Injector with the 
VECC (India); and (2) instigation of an ARIEL team to 

make final decisions on facility configuration and civil 
engineering. Key plans include: building excavation and 
construction sequence; selection of secant-pile shoring for 
the basements; extensive design of the target hall and hot 
cell and target storage complex, with full consideration of 
personnel access. In the canyon-type target hall design, 
the RIB line elements are installed and maintained from 
above using an overhead crane; vacuum connections are 
made by flexible joints developed for T2K. This allows a 
close packed shielding design, thus reducing the neutron 
fields in the RIB building. A detailed layout of the RIB 
front end systems was developed and space allocated for 
future upgrades, power supplies and services. Use of the 
west target is motivated as follows: no protons on target 
in this 5 years; best place for radiator development; 
shorter (cheaper) beam line. The electron beam is placed 
on the east wall of the tunnel, below (future) proton beam. 

E-LINAC Baseline Concept 
The centre piece of ARIEL is the high average current 

continuous-wave electron linear accelerator founded on 
SRF technology at 1.3 GHz & 2K. The 10 mA, 50 MeV 
ultimate specification of the e-linac beam is a response to 
the desire for in-target photo-fission rates up to 1013 s-1, 
and the production efficiency versus electron beam 
energy which falls steeply below 20 MeV. Major 
components of the e-linac are a 10 MeV injector, 
followed by a 10 to 50 MeV accelerator linac composed 
of two 20 MeV sections. The main reason for the injector-
accelerator split is the possible later installation of return 
arcs and operation either in energy recovery mode for a 
light source, or energy doubler mode for photo-fission 
using bremsstrahlung with much smaller angular 
divergence. Bunch vital statistics are reported in Table 1 
for the fission driver and light-source user, respectively. 

Table 1: E-linac Beams Characteristics 

 Fission at 
injection 

Fission at 
extraction 

Light 
source 

Bunch charge (pC) 16 16 100 

Bunch rep’ rate 650 MHz 650 MHz 100 MHz 

Transverse (norm) 
emittance (μm, 1σ) 

5π 15π ≤10π 

Longitudinal 1σ 
emittance (keV.ps) 

≤20π «750π ≈50π 

Bunch length (ps) <170 (FW) ≈35 (FW) 1 (rms) 

Energy spread 0.3 keV (1σ) ≤1% (FW) ≤0.1% (σ)

 ___________________________________________  

*TRIUMF receives federal funding via a contribution 
agreement through the National Research Council of Canada. 
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