





LENS/NREP

LENS/NREP is an

in low-energy (p, nx) reactions (E,<13MeV)

In Beryllium. Protons are provided by a linear accelerator.

LENS provides for materials research, neutron
physics and technology and NREP provides

for neutron radiation effects research.
The beam has a (from ~10 us to ~1.4 ms).

Dedicated beamlines devoted to materials research and neutron

radiation effects research are available.
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RF System Upgrade ~ '°F

1 Amp 100 kV 5 Amp 100 kV
power supply power supply

0.6% beam j/ 2.5% beam
duty factor duty factor
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Accelerator Upgrade
e

A new DTL section designed by AccSys Technology Inc.

DTL Parameters

Input energy 7 MeV

Output energy 13 MeV

Output current 50 mA

Beam
transmission at 50 100%
mA

Duty Factor 6%

Peak RF power at

50 mA 750 kW

Beam Parameters

Input energy 7 MeV

Output energy 13 MeV

ASNE symposium, Bloomington IN, 2007

Output current 25 mA

Beam
transmission at 50 100%
mA

Beam Duty Factor 2.5%

Peak RF power at

50 mA 750 kW
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Beamline Upgrades

Cold Neutron Target

Both beamlines feature a
7MeV 25mA df<0.02%

nonlinear beam spreading
system to make a beam
uniformly distributed over
the target surface

NRERP target
7MeV 25mA df<0.6%
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Octupole
Beam Spreading System

IUCE

First tests of nonlinear expansion
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7.3 mA peak, 150 us pulse width, 30 Hz rep rate (Oct 2005)

measured
107 n/s/cm?

MCNP
107 n/s/cm?

Thermal, < 0.55
eV, Au, In, °He

8.13+/-.17

11.0

Fast, > ~3
MeV, Ni, S

3.29+/-.21

9.9

1 MeV equiv.,
2IN2222A

18.1

Ni, S and Au, In, 3He measurements agree

Measured flux is ~25-45% lower than predicted

Gamma dose negligible (TLD: 1.5 krad in 24h)
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Present setup

— MCNPX
—— Measurement
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IUCE

Calculated spectra 3,7,13 MeV
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Projected intensity et

Achieved

Beam energy, MeV V4

Peak current, mA 25

Pulse width, us 10 < L < 300

Duty factor, % 0.005<1<0.6

N-flux (n/s/cm?),
1MeV equiv

1.05108
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Conclusions s

« Installation and commissioning of the klystron
pased RF system is completed.

« Upgrade ofi the high voltage supply for the
Klystron tubes IS under way.

« Installation of the 13 MeVV 50 mA DTL is
under way.

« Come to full operation with 25 mA 13 MeV
2.9% beam delivered to either target In
December 2007.

« Trarget irradiation will be uniform.
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