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CANREB overview
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HRS requirements

mass range up to A= 238

beam energy 60 keV

resolving power 20000 (no energy spread 3 um emittance)
10000 ( 6 um emittance)

stable operation over extended time (weeks)
fast set-up
low intensity beam diagnostics
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HRS - design
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HRS - status

2 publications from EMIS

o ion optical design completed 2015 and more to comelll

(TRI-DN14-06, TRI-DN-16-09)

g ?q; Nuclear Instruments and Methods in Physics Research B

o Concept design of high voltage
platform completed

o Mechanical design of beamline
components ongoing

o Conceptual design of Multipole
completed (D-Pace); ECO
released by the end of the
January

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

M. Marchetto

o Final diagnostic requirements
for selection slits, emittance rig
and profile harps being
included in document-121991
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HRS - dipole status

o Design aspects of the ARIEL-Il HRS Dipole Magnet included in TRI-DN14-06 and
TRI-DN-15-28

o Final external design review February 27, 2015
o procurement document for manufacturing signed, delivery 2017

o First dipole steel manufacturing completed, second dipole to be completed by the
end of January

o Steel manufacturing inspection by TRIUMF to occur in the second half of January

o procurement for vacuum chamber signed, manufacturing started

OPERA model of
HRS Dipole Magnet

11/1/2017 - 6



QR TRIUMF

HRS - dipole status

pole on top of yoke

coil winding and wrapping
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charge breeding system

pulsed drift tube
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RFQ buncher
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H D Immersion Tube
lens

Turbomolecular Pumps

gas filled radio frequency quadrupole (1-3 MHz)
capturing of singly charged ions at 60 keV
accumulating section

release as ion bunches

pulsed drift tube for energy matching to accelerator

external design review June 14, 2016
detailed design nearly finished
manufacturing of parts started
prototype testing for pulsed drift tube done
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RFQ buncher

detailed design for RFQ structure
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Design
drawings for
RFQ structure,
surrounding
optics released
to shop

Differential
pumping and
RFQ electrode

parts are being
manufactured

11/1/2017

RFQ electrodes parts
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pulsed drift tube

prototype test set up
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pulsed drift tube (PDT) test results
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EBIS requirements

* beam acceptance
o singly charged ions
10% ions per bunch
E 10 -14 keV
transversal emittance 5 um
bunch length 1 us
» charge state breeding
o AIQ5-7,
o 10-20% in the desired charge state
o 100 Hz repetition rate
* highly charged ion beam properties
o E10-14keV xQ
o 6E<=100eVxQ
o transversal emittance <= 20 um
o bunch length up to 1 ms
* background ions
O minimize contaminations
o ultra high vacuum 5 x 1012 mbar in trapping region

O
O
O
O
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EBIS design
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EBIS design specifications

* magnet
o superconducting 6 T
o dB/B <104
e electron beam
o |, =550 mA
o electron beam density in trap
region 20 000 A/cm?
o effective density (seen by
ions) 1300 A/cm?
o beam diameter in trap region
60 um
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11/1/2017 F. Ames, CANREB status 16



R TRIUMF

EBIS setup

Electron

11/1/2017 F. Ames, CANREB status




R TRIUMF

EBIS superconducting magnet

The superconducting magnet arrived in
Heidelberg in May.

It was damaged during a quench in June
and send back to the manufacturer.

L&

“a\

The magnet arrived back in Heidelberg in October. It
was thoroughly tested (several induced quenches)
and is working fine.

To prevent future damages the steel rods supporting
the magnet were made with a larger diameter, among
other repairs.
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EBIS trap electrodes assembly
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EBIS electron gun

Electron gun is in assembly, some small parts
need to be altered by the workshop
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EBIS electron collector

The magnetic coils for electron gun
and collector needed to be wound
and glued manually
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EBIS status

- Superconducting magnet repaired, redelivered, installed and thoroughly tested-
works

- Last components are produced and altered in the MPIK workshop
- Trap electrodes are installed inside magnet
- Collector and e-gun are nearly finished, will be installed in the next days/week

- Lab infrastructure ( cooling water supply, pressurized air, ...) have been
installed

- Ongoing simulations on injection/extraction/charge breeding
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Nier spectrometer and beam lines
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Nier spectrometer optics simulation
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Nier spectrometer magnet

magnet assembly and testing at manufacturer
delivery to TRIUMF in February 2017
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Nier spectrometer and beam lines

optics lay out for Nier spectrometer done

will use standard ARIEL RIB
beam transport elements
electrostatic elements in front of EBIS
to be switched

. . matching of RFQ beam to pulsed drift tube
Nier spectrometer optics and EBIS to be finalized
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CANREB schedule

HRS .
RFQ :
EBIS -

Nier spectr g
beam lines y

Commissioning »

11/1/2017

magnet delivery to TRIUMF
magnet tested (field mapping)
Installation finished

parts ready for installation
installation finished

shipment to TRIUMF
installation finished

magnet delivery to TRIUMF
installation finished

with stable beam (CFI deliverable)
with beam from ISAC

F. Ames, CANREB status

April 2017
January 2018
June 2018

May 2017
April 2018

September 2017
May 2017

February 2017
June 2018

July to October 2018
2019
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