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A NEW STRINGER FOR THE MNPF RADIATIO:! EFRECTS FACILITY*

R. D, Brown and C, F. Hansen

Los Alamos National laboratory, Los Alamoa, NN 87S45

Swmary

New stringer design, allowing access to the spal-
lation neutron flux at the Clinton P. Anderson Meson
Physics Facility (LAMPF) beam stop is described, to-
gether with information on the nautron spectmm.

Introduction

The radiation effects fscility (REF) at LAMPF was
built to allow study of radiation damage in materials
produced by spallntion neutrons. These are generated
by the stopping of the 800-NeV LAMPP proton beam In
the isotope production targeiz mnd the copper beam
stop. Access to the neutron flux is via three string-
ers thmt penetrate the E m ,:f shieldiug around the
beam stop. Previous stringers allowed insertion of
samples having diameters to 50 n, but aa~le lengths
were restricted duo to bends in the tubln~ required to
reduce radiation streaming, In addition, wsmples had

to be inserted and removed in the pit region, mcceas
to which required n lengthy m--- fihutdown for per-
sonnel safety.

To overcomm these problems, ~ st~inger design
WJS sought that would allow samples to be inserted
and removed from outside the isotope production
facility building nnd that would increase the avail-
able sample volume.

Experimental studies of the neutron flux ●s a
function of neutron ●ner~y have been made.1 A sum-
mary? of n recent experiment3~4 has been provided.
The results nre in reasonable agreement with calcula -
tions done ●arlier.5

Stringer Desinn

To allow easy sample InsertIon
decided on the concapt of ● wheeled

and removpl, we
cart pulled through

a rectangular tube by a come-along. The maximum tube
size (76 by 102 mm outside dimensions) waa detenninad
by the ●vailable size of the stringer housing ●nd the
need for radiation shielding. Tho final lnaide cart
dimenaion~ ●re 63 by 76by 305 ma. To allow pre-
assembly of samples to be irradiated in ● given run
and to reduce contamination problems, ● diapoaable

aluminum sample box was designed to slip into the
cart. ‘iMbox’s usable voltme is about 1 t (Fig. 1).
%oviqion has been made for instnmentation wiring
between the samples and the outside. Since tempera-
tures of suall uncooled samples in the present string-
●rs have approached 363 K, ● water-ccnled copper plate
was installed through the floor of the rectangular
tube at the irradiation position. During irradiation,
the cart straddles this plate, while the sample box
rests directly on it, In addition, air can be blown
directly over the samples, providing some additional
cooling.

For a length of 4,6 m, the rectangular tube lies
●top a steel shield block, To reduce the radiation
streaming through the rectangular tube, it was neces-
sary to place a movable shield block between the pit
and the neutron source. The constraints imposed by
the stringer housing dictated the use of a vertically
moving shield block, which in its upper position covers
the rectangular tube opening and, when down, allows
the cart to ride on its top surface while being in-
serted or withdrawn. The shield block is 1.8 m long,
and is raised and lowered by end wedges moved by a
motor-driven lead screw. The shield block’s vertical
position ia monitored bv microswitches interlocked
with the radiation safety system, which allows the
proton beam to be on only if the block is in the
raised position,

To allow insertion and removal of samples outside
th~ building, it was necessary to desinn a guide tube
axtending from the pit to the outside, To prevent
interference with the isotope production facility in
the pit ●rea, the guide tube ■~at be withdrawn from
the pit a~ea unless samples are being transferred.
The solution nrrived at wag to place the guide tube on
wheels. This allowe the gujde tube to be pushed ●cross
the pit where it mates with the door, permitting the
samplo rmrt to be transferred either way, The guide
tube cnn then be retracted into the north stringer
housing. The guide tube can alao be pulled several
feet outside the isotope production f~cility building
to facilitate sample box transfer. This tranafer to
a cask is effected with ● long-handled gripper, to
minimize personnel radiation ●xposure. A windlaas
(used to position the tort) 1s mountwd outaide thu
bulldinn. Installation of this strin~er 1s scheduled
for the--end ~fhlarch 1981 (Fi#, 2), -
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●Work performe~! under the ●uap!cea of the

Sample cart and diapo~ablo sample hex,
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Fig, 2. Operation of the R~F stringer is
in the irradiation position with
shows the guide tube extended to
and at bottom the guide tube hes
cnrt in positicn for transfur of

A mechanism has been dnslgned to allow the posi-
tioning of inntrumentmtiov wirina so thmt it cen cross
the pit and not int~rferc wltn isotope production
operation,

Neutron Spectrum snd Flux

It has been previously luggeJtedS that the epel-
lmtlon neutron spectrum evailahle m?, the RI!F is sult-
●ble t’or studying (et lW flucnce) r~di~ti~ dsmage
produced by neutron- ●t fusion reactors. It -hould
be noted thst thg actual gpectrum mnd flux m!ll vmry
with the mmple poBltlon in tho REF strln[mn ●nd with
tha target materisls ●nd pe-ition of the lsotopa pro-
duction terRoto. fiem ●re ...ne such tsrgots, mnd
several of them may b changed during the period (m
40 d~y~) required to obtein ● neutron fluence n? 10 w~
c~2 ,

Results of an experiment to dct mine the neutron
flux ve energy have been ounmerized.

th~~ tho \IUX of neutron”

3 It we~ reported
hsvlng E > 0.1 N@/ wan 8.fI x

10 n/cm por mtlllampara of proton current. ‘l%In
result wmo obtained without any isotope production
ter@e In tho proton bemm. Currently, nine isotope

illustrated. At top, the
the shield block raised.
cross the pit IIS the cart

sample cart is
The middle view
is withdran,

been pulled outside the building with the
samples to a cnsk.

production targets ure nomally in the proton beam,
which is expected to increase the neutron flux, roil
activation ❑easuromente indicated that the flux drop-
ped by roughlv n foctor of ten for ench factor of ten
Incrensc in neutron cnerRy, with a flux of 3iB x
10]0 n/cm2 * s s MA for E > 22 MeV, The thermal neu-
tron flux wus tibout 1 x 1010 n/cm2 “ n I MA. Tho pro-
ton current Incident on tbe igotope production targets
is currently ●bout 0.35 mA, End will be Increzsed III

the comlnn yenr,

Acknowledlent.—

MC would llke to thmnk J. fi, Vasquez for his
design contribution,

1, D, G. Parry, M. 1, Simmons, and J, L. G]lmore,
llNelltron I~IUX M@aPurrments ●t the ~F Radla-
tlun Effects Fnclllty,” Nuclear Technology ~3,
103 (1977),

2



D

2, A, Harvey, “Neutron Flux Characterization at A-6
Radiation Effects Facility, ” Los Alamos Scientific
Laboratory progress report. L4-B456-PR (1900),

3. R. C. Birtcher, T. L. Scott, T. H. Bleuitt, M. K.
Kirk, and A, Hawey, “Damage Production by High
Energy Neutrons at the LA14PF Benin Stop,” presented
at the Narch meeting of the American Physical
Society (1979).

4, D. U. Barr ●nd J, S. Gilmore, “Neutron Dosimetry
at IAJIPF Radiation Effects Facility,l’ internal
memorandum, dated April 24, 1979, Group CNC-11,
Los Alamos Scientific Laboratory.

5. M, L. Simnons ●nd D. J, Dudziak, “Controlled
‘fhemonuclear Reactor Neutron Spectra Simulation
●t the LANPF Radiation Effects Facility,” Nuclear
Technology&, 337 (1976).


