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Limitations on Targets

12 GeV electrons => minimum ionizing

I <= 100 microamps

Beam Heat Load

Hydrogen: 4 W/(g/cm”"2-uA)
Deuterium: 2 W/(g/cm”2-uA)

Iron: 1.5 W/(g/cm”2-uA)

Max length for 1000W beam heat load:

LH2: 35cm
LD2: 28 cm

Maximum beam current limited significantly for polarized targets



I. Unpolarized Targets
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II. Polarized Targets
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Low-Power Polarized H/D Target for Photon Experiments

TheStrongly
Blarized
Hydrogen and Deuterium

Target

for LEGS/Brookhaven

Ceon ke no heer
& load

Brute force polarization of H in HD molecules at ~15 mK, 15 Tesla
with polarization transfer to D via rf transitions
Target volume ~ 20 cm’

Hydrogen polarization ~ 80%
Deutenium polarization ~ 60%



SPHICE in SASY at LEGS
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Polarized Tritium Target }

Best Option for lab is LiT Dynamic Nuclear Polarized Target
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...another possibility??22?¢

Lyman- o Laser

==> direct optical pumping of tritium ground state @ 121.5 nm

Proposal of Henry Kapteyn and Margaret Murnane of JILA

Use non-linear optics techniques
to get near 100% frequency conversion to VUV

frequency quadrupling of Ti:sapphire laser amplifier ]
seeded by external-cavity diode laser J

Estimated power output: 100 mW power
Need ~1 W for pumping; 10 mW useful as atomic polarimeter

Repetition rate: 1-10 kHz |
Need at least 10 kHz rep rate and 10 GHz linewidth

Could give a pure tritium target of low density. high polarization



