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Muon g-2 Overview Thermal Comparison

" Pbar case: has corner hot spot and beam center extreme
" Muon g-2 case: has higher average temperatures in the lithium, which increases static stress
" Muon g-2 case: cyclical temperature oscillations per pulse are drastically reduced

" The Lithium Collection Lens was used in the Fermilab Tevatron collider run for over two
decades to focus and ultimately collect anti-protons:
= 450 kA peak current produces a gradient of 670 T/m; normal operating condition
= 8el2 protons per pulse on target at 120 GeV
" Maximum repetition rate of 0.5 Hz, is roughly 1e6 pulses per month

AN

RER 73 2017
10:28:53
Ao e U o

(BVG)

RSIYS=O
SMN =296.587
oMY =480.421

SM =296.343
SMY =388.062

" Muon g-2 intends to use the Lithium Collection Lens to focus pions that decay to muons
= Peak current of 155 kA produces a gradient of 230 T/m
= lel2 protons per pulse on target at 8.9 GeV
" Average repetition rate of 12 Hz, is 1e6 pulses per day
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Analysis uses Scaled Thermal Loading with Muon g-2 Pulse Train s AR i
= Original ANSYS analysis was developed in 2004 by P. Hurh and S. Tariq 0. T N W
= Designed for 670 kA producing 1000 T/m gradient T T T T
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= Non-linear material properties, including lithium creep parameters o
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" Analysis for Muon g-2 uses scaled thermal inputs:
= Protons Per Pulse — Reduced to 1/8 of original analysis Stress & Fatigue Comparison’ NoVA Off Analysis
" MARS deposition — Reduced to 20% of original analysis
" Peak Current — Reduced to 23% of original analysis * Fatigue “R” value is ratio of min/max cyclical stress
" Pbar case showed that fatigue was the primary failure concern
" Muon g-2 pulse train input " Muon g-2 case shows that fatigue is probably not a concern
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Conclusions = Mean stress is higher for Muon g2

" Due to higher lithium temperature and Pbar lithium fill preload
" Fatigue parameters are much better for the Muon g-2 case compared to the Pbar case
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= Per pulse thermal load is less for Muon g-2, but higher rep rate causes overall higher heat load "I 450 T
= Higher average temperature in lithium causes higher static stresses in septum L ) 440
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" Reducing lithium preload from 3800 psi down to 2200 psi could reduce static stresses without % :jz
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= “NoVA-Off” analysis looked at running conditions of 20, 24 and 28 pulses/cycle :Z NoVAOff Analveis
= While 20 pulses/cycle is possible, higher heat loading (septum stress) is a concern . S e
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" Lithium melting (at 453.75 K) would be catastrophic



