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Dumping  a 250GeV high intensity proton beam 
quenches magnets downstream of the dump absorber. 
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describe the problem:

• RHIC dump geometry

• Sooner or later as we raise the energy and intensity,                   
protons will “routinely” quench downstream magnets (Q4)...          
apparently now. 

• Should this be a surprise?  (no)  

• is this really something else going on? (no evidence)

• what (if anything) we are doing about it.



Start of the internal dump: the beam dies between the rings, and just upstream of 
the beam’s Q4 magnet – not enough longitudinal space (kicker to absorber) to get 
significantly away from the beam pipe with reasonable kickers. The “hole” in the 
absorber (aka the beam pipe) provides secondaries created in the absorber with a 
low material path downstream.

figure from Alan Stevens” tech note Erwin Rogers sketch)(see below)



implementation 
in Blue ring.

The circulating 
beam is in the 
tube on the left 
(also beam left)



Same but 
stepping 
upstream a bit. 
(The blue beam 
is going away 
from us, yellow 
just visible to 
right)



the problem end: 
looking at the  
downstream end of the 
yellow dump. Yellow 
beam travels to the 
right. The first 
superconducting 
magnet is just off edge 
of the picture.



During late March and early April it was observed that permit pulls (due to 
beam losses) consistently resulted in magnet quenches with the magnets 
downstream of the dumps involved.

Further this behavior correlated with highest intensities and occurred in both 
rings (though more often in Yellow than Blue).

Some confusion from reported quenching magnets: in yellow: y9-Q6 and in 
blue b10-Q4. We learned from Don Bruno that (Q4,5,and 6) share a common 
voltage tap, and the reporting is frugal – and in this case misleading to one 
without this inside knowledge (can we fix this?) So observations are 
consistent with Q4 always being the magnet suffering.

Immediate response: increase kick strength to normal max (had reduced due 
to prefires).

Widen abort gap (make timing less critical)

Shift widened abort gap to remove the two weakest kicks.

Apparently these changes did not eliminated the problem, but the experiment 
ended. 



spreadsheet with some numbers associated with the quenches

intensities associated with quencher: yellow 121e11 blue 128e11. 
Also here loss monitor responses for monitors downstream of the 
dumps and some information about how the beam was lost.



The idea behind these configuration changes was that a stronger 
kick will increase the intensity  “head room” before quenching 
by moving the beam transversely away from the beam pipe.

Aside from the timing shift (can gain no more that way) we 
can: increase the voltage (trivial to turn up the wick but 
probably increases the number of prefires – any further 
development here?)

Other changes are much more expensive:

add another kicker module

add more shielding one way or another

redo the abort to morph from an internal dump into an external 
dump (new Q4 with a hole for the aborting beam, and a 
downstream septum to bend away).



The results from previous simulation of the dumping:

(AD/RHIC/RD-97  Energy Deposition Downstream of the 
Internal Dump    A.J.Stevens  Dec 1995)

Alan’s conclusions (a bit of which are shown on the next 
slide) were that we had maybe x2 headroom before routinely 
quenching with 57 1e11 protons at 250GeV,  (and with an 
uncertainty in the calculation of a factor of 2).

Our intensities exceeded the headroom factor of two. Maybe 
his estimate was spot on.



quench at 2mJ/g



email from Alan Stevens to Ahrens and Kin Yip, 18Nov03



What are we doing?

Alan Stevens pointed toward a strong sensitivity in the 
robustness against quenching to the transverse distance of 
impact at the face of the dump. Kin Yip is overseeing a revisit 
to the work done by Alan to get a quantitative prediction for 
what there is to be gained going this way – increasing the 
distance from the circulating beam of the initial impact on the 
fact of the C-C absorber.

Answering for example the questions how much would 
running at 30kV – or adding one more kicker – buy us in 
intensity headroom.
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