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Outline IUCF

» What Is Low Energy Neutren Source?
¢ Current status of the facility.

¢ Design goals.

» Upgrade path of the LENS.

» Neutron prespective: of the facility.

¢ Conclusion.
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- Low Energy Neutron Source IvcF

¢ LENS Is an accelerator driven pulsed neutron source.

¢ Neutrons are generated in low-energy (p, mnX) reactions
(E,<13MeV) in Beryllium. Protons are provided by a linear

accelerator.

o LENS provides cold neutrens fer material research, neutren
pPhYSICS andi technelegy, andrRetrenshin: MeVaeneray, rance

for neutron radiation effects research.
» LENS has awvaneplerpulise widthr (frem =40 s ter—41.4" ms))

¢ Beamlines devoted to materials research and neutron

INstrumERtationr develepmeni are URder Construction:
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- Low Energy Neutron Source IUCF
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LENS Facility ¢

- iIUCIIE
Current Status

Beam Eneray. 7- VieV.
Beam Cument 25 mA
Pulse Widih 10— 300! /See
PulserRep Rate Up 20/ Hz
SEambUN EaCior=0r6Y6
KPOWEISS IS,
oW = <

EMOT2N)S
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fl

. LENS Power Upgrade Path jyct

—

Ubarade Beam Beam Beam Power, Neutron
P9 Energy | Current Duty Peak/Av Rate
_Klystron 7MeV | 25mA | 0.6% | 175/1kwW | 102n/s
installation
New DTL section 13 MeV 25 mA <1% 325/3 kW 1013 n/s
New power supply | ;5 oy | o5 ma | ~2.506 | 325/8 kW | 10%3n/s

for klystron tubes

s

New injector and
RFQ

13 MeV

50 mA

~2.5%

650/16 kW

1014 n/s
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1IUCF
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. RF System Upgrade

Klystron

1IUCF

Beam Improvements

a UHF, tunabie, medulating anode, broadband,
I'|.1H capable of producing power putput
s al @ .06 du‘Rj

426 MHz

10 mA

25 mA

0.4%

Electrical Data—Genaral

0.6%

Freguency Range.
Hi iotage |

5 LT Erbctromagnetic
o « ... Litton Modet 190
Mechanical Data—Genaral
F'hvsmll’.‘nwnamns - - . E i I.,lse C
’\lsln)n ot RO e - .

Mr_\unllrlg Posi ertical, ode
R-F Input C nna..mr it o .+ .o Malas tu Llr‘21
A-F Outpul Gonnectar H al, WH""!I‘I(I

10 psec

Cathode and Haater Connector 7 v "ane-) Ln L.lunri
Mode! E

Cealant Connsctors . .
Coalgnt, Water
Caollector, flow . . . siswaEEes 50 gpm

Bincly. fow Z e . 20 gpm
Tuners, 1ks\-\r. S - b 1.0gpm 5 SeC
b b 4.5 ¥ St

Solenaid, flow
Frassure Drop .

Caooling, Forced Asxr
Cuitpust Window, flow
Window Seal Temperature, maxmm .

300 psec

Litton -
Electron Devices
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RF System Upgrade Wee

1 Amp 100 kV 5 Amp 100 kV
power supply power supply
0.6% beam 2.5% beam

duty factor duty factor
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- Accelerator Upgrade  1ucr

—

A new DTL section designed by AccSys Technology Inc.
DTL Parameters

Beam Parameters

Input energy. 7 MeV.

InpUL energy: 7 VeV

Output energy 13 MeV

Ouitput energy. 18t MeV.

R ﬁnwr-uu
@UiPUECHFER 50 mA | ————— ‘B @UiPUEECUFERL 25 mA
Beaim Beam
transmissien at 1£0)0)%¢) Lransmission at 100%
S50 mA 50 mA
DILiY Fzlcio)y 6% Bezlrr) DUEY N507
Felgiof
Peaks REEPOWer Peak RE power
at 50 MA 7501 KW 12

at 50 mA 720 12
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- Beamline Upgrades  1cr

Cold Neutron Target
7MeV 25mA df<0.02%

Both beamlines feature a
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 "¢

First tests of the uniform beam tuning
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What’s about neutrons?  IucF

Main features of the LENS neutron beams:

¢ Long neutron beam pulse (— mMSsec).
¢ Cold and very cold neutrons (Tg,..<~10 K).

Research Areas:

— Study/ off large-scale (1 nm -10mm)
StrUctUres In materials,

— [pstrumentation; develepment (SANS,
S|=STANV=)

—Vieeeraier developmenit:
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Future Plans IuCF

—

¢ New RFQ designed by TechSource, Inc.
Clese coupled to the PL-7 accelerator.
» 100 mA 3 MeV 6% duty factor.
+50 MA 3 MeV 6% duty factor.
¢ Under construction in ACCEL Instruments.

o New: Preton Injecter designed py IUCE.
& 115 mA 75 KV LEDA hased Ion seulce.
s Beam Isi matched te the new: REQ by, LEBIF.

o NEWSL OO NmATESHIVIEV DN
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Conclusions IUCF

¢ Installation and commissioning of the
Klystron based RF system Is completed.

» Upgrade of the high voltage supply: for
the Kklystron tubes Is scheduled for
Octoeher 2007.

¢ Installation off the 1.3 MeV: 50 mA DIl Is
scheduledi for September 2007

» Come toe ullreperation wWith 25 A" 1S
MeVe 2.5% beam: delivered te elther
targetin Decemiver 200

¥ llahg et IradiatieRpwiliNse tRiierm:
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- Thanks e
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