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What is BL1A?

and what is the BL1A Project 560 about ?
1) Q14-15-16 

triplet
2) Collimator 

leak
3) Alignments

Q14 Q15 Q16
Target          Collimators. Leak

              A                     B

T2

Models on right via good offices of Keith. C. Ng
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Why is BL1A ?.. (why is TRIUMF?*)Nuclear Physics

(all examples Taken from the 1983-84 annual reports)

Fundamental Physics

*When Pierre Trudeau commissioned the TRIUMF cyclotron in 
1976, the then-prime minister quipped: “I don’t really know what 
a cyclotron is, but I am certainly very happy Canada has one.” 
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What is wrong with BL1A ?
• The triplets do not cool properly due to the 

toxic mix of Radiation + Cu ions + Water + O2 
which results, over time, in clogging  

 ➔ they are marginally functional now, 
          even with high pressure water flow

Exposure 
to water 

Untreated 
preparation

Water  absorption 
rate of 16%  

• the T2 plinth is tilted … as it has been 
sitting amongst hygroscopic concrete 
blocks ... and over the years of leaks and 
hard knocks the concrete, now highly 
radioactive, has “crumbled”
➔ causing a leak to manifest itself at the 
     monument exit flange

 ➔ it is difficult to tune the beamline into 
          the TNF and IPF, and avoid excessive 
          spills into the protect monitors. 
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Behold the Crumbling Blocks

T2 
Plinth
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The Collimator Leak Location* 
* good offices of Keith. C. Ng

Up-stream Collimator Flange 
fixed to Collimator B

Downstream Collimator Flange
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The Solutions 
• Replace the quads with better quads
 i.e. ones that avoid the Cu-Water chemistry problem
 ones that have higher optical strengths and more steering capabilities

• Fix the collimator flange leak 
 take out the old one remotely (it is screamingly hot ... as in radio-isotope 

activated ) 
 put in a new, better designed one i.e. with a bellows to 
    accommodate present and future misalignments

• Adjust the positions of the collimators to compensate the T2 tilts
 Measure the alignment offsets of; T2 protect monitor, target axis, and 

collimators A & B 
 From this data alculate the best offsets for T2 protect monitor (fully 

adjustable), CollB (one time adjustment), CollA (probably a one time 
adjustment) to “best align” everything with the beam axis

• None of this happens without finding space to store the “triplet” rad waste 
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• Step1: Expose one bunker 
move steel to cold storage, 
assay, and ship out

 Expose the other  bunker 
move steel to cold storage, 
assay, and ship out … 

     finished by end of Sept

• Step2: Start taking stuff out of 
rad waste pit, assay & either 
ship or store in previous 
bunkers. Continue with that 
process until enough space is 
available for the triplet

• Step 3: Solve “The problem”

Vault 
Bunkers

Step 1
Cold 
Storage

Step 2a

Steps 1b 2b

Step 2b

The problem:  Need to store triplet in rad waste pit  
                 … but there is no room in it now.
   -  however … two bunkers on the vault roof 
      are full of low activity steel … so

Old triplet

Rad 
Waste 
Pit

Old Triplet Waste 
Handling 2-step Shuffle* 

… *dance routine 
choreographed by Danka 
Krsmanovic
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Better Rad Hard Quads ... design idea has been around a long time 

Proceedings of the 1970 Proton Linear Accelerator Conference, 
Batavia, Illinois, USA 
MINERAL-INSULA TED CONDUCTORS FOR MAGNET COILS 
A. Harvey Los Alamos Scientific Laboratory Los Alamos New Mexico 87544 

Two types of mineral (MI) insulated cables:
Left:    Used in current Q14-16, subject to 
            clogging in a high radiation environment
Right:  Will be used in the new quads 

Initial coil design thoughts via.  Claire Pierce



10

The effects of a tilted T2* ... 
    & what to do about it if the alignment 

goes awry in the future

*models above from the good offices of Keith. C. Ng

➔ Make sure there is enough “optical 
strength” in the quads to steer effectively

Large 
optical 
strength

Nominal 
optical 
strength
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2003 Triplet Replacement 
Design Service Connections 

will be substantially 
maintained 

.. and this is how it 
looks in real life
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Shorten Collimator B and augment its Flange with a Bellows  
... so it does a better job and won’t leak  if T2 moves again

* good offices of Lige Zhang and Remote Handling Folks  
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Measure the Alignments,
and re-align to the best degree possible,

... what we know today* 

• Items which are easier to align: 
 Target height
 T2 protect monitor
 Target position
 CollB  position and orientation, 

since it must be rebuilt anyway

• Items which are harder to align: 
 CollA orientation (if not rebuilt)
 CollA height 

Beam’s View of T2 PM, 
CollA and CollB

*good offices of Gerald Morris

Coll’s A and B from 
2009 measurements
T2 PM from 2014 
measurements, 
2017 drawings
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Steel Insertion rod (latching bladder + 
pneumatics and electrical components 
not shown)

Aluminium rod mount

Steel counterweight arm 

Height adjustment compact 
hydraulic cylinders (hydraulic 
power unit not shown)

Horizontal alignment using 
lead screw driven by RH 
tool driven gearbox

Steel chain hitch brackets

Linear roundway roller 
bearings

Cart assembly

Remote Handling design* to remove/reinstall CollimatoB

*good offices of Shri Deshpande
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Latching mechanism outline
Collimator B Collimator B COG

Insertion rod

Inflatable bladder outline

ϕ1.522”ϕ3.033”

9.03125”

ϕ1.975”

11.77625”

Collimator B Proctology : 
Insert the deflated inflatable bladder, inflate ... and pull

 ... Hopefully the extraction is without drama ?
... However, after 40yrs CollB may be very stuck?
... hope for the best ... be prepared for the worst 
                     ➔ apply leverage to lift ... then pull
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RH pole driven 
Gearbox to drive 
chain drive

Chain drive to move cart 
(chain not shown)

Cold rolled 
steel rails

Aluminium 
rail mounts

Welded 
steel frame 
base stand 
assembly
 Foot brackets with 

swivel mounts

Locator 
guide 
bracket

Base stand 
assembly

Extraction Trolley Inserted into Coll B: 



17

How Long will all this take i.e. BL1A - Milestones

Collimator Design/Build/Install

RFQ Issued for 
Magnets

16 Jun 2025

Gate 1
5 May 2025

Contract for 
Magnets

6 Aug 2025

Gate 2
20 Oct 2025

Removed/Stored Old 
Magnet Equipment & 

Collimator
Aug 2026

Gate 3 
Apr 2026

Magnets 
Delivered
Nov 2026

Magnets Installed
Dec 2026

End of LS 
Gate 4A 

May 2027

Gate 4B 
Jun 2027

Finish
Sept 2027

Prototype Development/Other Early Work
Magnets Design/Build/Install

System Level Installation/Test
Commissioning/Operations

Today
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Follow us @TRIUMFLab
www.triumf.ca

Thank you
Merci
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