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Fermilab IOTA ring (40-m circumference,
50 - 150 MeV/c momentum range)
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50 keV 11Yb+ ions

* Present status: operating with relativistic electrons (~100-150 MeV)

* This proposal: add a 50-keV (120-MeV/c momentum) 77Yb+ ion source,
install counter-propagating lasers for Doppler laser cooling and extra ion
diagnostics.
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Basic parameters

lons: 171 Yb +

A=171 M=9315 T=300 k=13810"

c = 3-1E]m ;ﬂiz 4000 m - IOTA circumference
K = 50-10 3 MeV — kinetic energy
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L

B-AM = 126209 MeV/c
K.10°

—— = 292 398 eVfamu - kinetic energy per nucleon
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Charge-exchange cross section (example)
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S tions of energetic H™ and O ions
E as a function of total ion energy
; for electron pickup from cold neu-
S tral hydrogen and oxygen (figure is
S10°17F 3 taken from a compilation by McEn-
E ‘ ] tire and Mitchell. 1989).
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* From: Detection of Energetic Neutral Atoms, Peter Wurz
http://wurz.space.unibe.ch/paper bad honnef.pdf
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http://wurz.space.unibe.ch/paper_bad_honnef.pdf

Lifetime estimates

 Assume that the main loss mechanism is the charge
exchange with residual (neutral) atoms/molecules:
- Af+B2>A+B*
— In our case the kinetic energy is about 300 eV/nucleon
— Cross-section is estimated at 1e-16 cm™

Pressure: p = .10 torr

n = p-133.3 n=3211lx 1[]ﬁ 1/emt3
k-T-10°

o= 1-1[]_“j cross-section, cm™-2

T = (n -{:r-En-I::}_l T = 130659 seconds
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