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Foreword

Often a (LTS, accelerator) magnet training is done at 1.9 or 4.5 K.
In a few cases, training was done at both temperatures.

My goal is to analyze these few cases and try to conclude

regarding a possible “faster training” at 1.9 K, even for magnets
meant to be operated at 4.5 K

Please note that | did not test most of these magnets, and where
possible | put references to presentations, reports or publications.
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quench number

Training at 4.5 and 1.9 K have a
similar slope.

Higher current reached at 1.9 K does
not influence the quench current at
4.5 K (last three points).
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See DOI: 10.1109/TASC.2009.2017919
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Training at 4.5 K very slow,
compared to 1.9 K.

After training at 1.9 K, 16.23 kA
reached at 4.5 K (yellow arrow).
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See: https://edms.cern.ch/document/2773531
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guench AP1 shallow
EE109-EE110
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guench AP1 deep
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— no quench AP2

— no quench both

In AP1, training at 1.9 K accelerated
the training at 4.5 K.

AP2 was trained in another assembly
before at 1.9 K.
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Training at 4.5 K rather slow, at 1.9 K
a bit faster, however the training at
1.9 K to higher current seems to be
partially lost after the thermal cycle
and back at 4.5 K.
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During the first run, training at 1.9 K
Is faster than at 4.5 K (even after the
“knee”). The performance (as
fraction of the short sample) after
training at 1.9 K is maintained.

Side note: the “with plateau” ramps
reach higher current likely due to
better extraction of the ramp losses.

See: https://indico.cern.ch/event/814959/#5-long-term-behaviour-and-hi
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Conclusions

« Training at 1.9 K seems to:

« Accelerate the magnet training (probably due to larger temperature
margin). See MCBRDP3, CD1, SMC 3a, SMC 11T 03, SMC 2g 101, RMC

QXF.

« Allow a magnet to go beyond a “blocking point” at 4.5 K (probably for the
same reason). See MQFA06, MBHSP106.

- |f the magnet is fully trained at 4.5 K, further training at 1.9 K
typically does not improve the performance. See MSUT, TQSO1c.

- |n some cases, training at 1.9 K degrades the magnet. See SMC
11T 03, 04 and SMC 2g 103, 104.




