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I. Introduction
Although nuclear data activities in Korea are still in the early stage, considerable demands

for more accurate and wide-range nuclear data from nuclear R&D fields activated a new
nuclear data project titled as "Development of Nuclear Data System". It was launched in
1997 as one of nation-wide long-term nuclear R&D programs in Korea for the next decade.
Its main goals are establishing highly reliable nuclear data system and building up the
infra-structure for utilization of nuclear data. As for the R&D's on the nuclear reactor,
reactor safety and nuclear fuel, high quality of nuclear data ensures the nuclear design
accuracy which is the key factor for the safety and efficiency of nuclear system. In order to
respond to nuclear data needs from various R&D projects as well as to establish the
infra-structure of the nuclear data production, KAERI wants to build an intense pulsed
neutron source by utilizing accelerator facilities, technologies and manpower at Pohang
Accelerator Laboratory (PAL). Therefore, the evaluation of photonuclear data become an
urgent task for the design of head/target system, radiation protection and shielding analysis.
We first describe the design and status of the pulsed neutron source based on a 100 MeV
eletron linac. We then introduce our plan for the photonuclear data evaluation, together with
some preliminary results.

II. Pulsed Neutron Source Based on a 100 MeV Electron Linac
KAERI and PAL proposed to construct the Pohang Neutron Facility (PNF), which consists

of a 100-MeV electron linac, a water-cooled Ta target, and at least three different TOF
pathstl]. The nominal beam energy of the designed electron linac is 100 MeV, and the
operating frequency is 2,856 MHz. The repetition rate of the linac is varied between 30 Hz
and 300 Hz depending on the pulse width. Two SLAC 5045 klystrons may be used to
increase the pulse repetition and the beam power. The 100-MeV electron linac consists of a
triode type e-gun (EIMAC Y824), and S-band prebuncher and buncher, two accelerating
sections, and various components. On Dec. 1997, it was completed the construction of a
test-linac for various R&D activities, i.e. tests for the target system, for the data acquisition
system, and for the detection system.

Table 1. Electron beam modes and parameters
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* The Klystron is operated with the pulse repetition rate of 300 pps and with the RF pulse width of 2 us

As a photoneutron target, we are considering Ta-181 because the technology for the
handling and the characteristics of the targets are well known. The design of the target
assembly is undergoing by use of the Monte Carlo simulation codes, EGS4 and MCNP4.
Since the present building arrangement at PAL makes it difficult to place the target assembly
in rectilinear downstream of the linac, the electron beam has to be bent in the direction of 45
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degree. The electron beam is transported to a
photoneutron target in the target room (10x15

- m ) which is 6 m below the ground level and
beside the present linac building. The flight
tubes and detector stations will be placed
underground and flight path lengths range
between 10 m and 100 m as described in Fig.
1. Two or three data aquisition rooms (10x15
m2) for experments will be placed in the
ground level beside the linac building.

Fig. 1 Diagram of photonuclear experiment

HI. Photonuclear Data Evaluation
Our evaluation plan for the photonuclear data covers all important elements not only for the

target system but also for structural and shielding materials of PNF for licensing from safety
authority. We are also evaluating some important elements which, in photoneutron or
photoproton reactions, produce residual nuclei used for the medical purpose. For example, we
evaluated photonuclear cross sections of Ta-181, a target material of PNF, up to an incident
photon energy of 140 MeV which is the threshold for pion production energy[2]. Re-analyses
were performed on the (Y,n) and (Y,2n) data measured at Saclay and Livermore, and
reference data were reconstructed. The absorption cross sections were evaluated with the
giant dipole resonance (GDR) model below 40 MeV. The calculated results with statistical
model with preequilibrium correction reproduced the reference data of all the photoneutron
cross sections consistently. From 40 to 140 MeV, the quasideuteron model (QDM) was
adopted to evaluate photoabsorption cross sections and the results are compared with the
measurements. The decaying processes including n, p, d, t, He-3, and a particle emission up
to 140 MeV were theoretically evaluated by the ALICE-F code.
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Fig. 2. Evaluated Ta-181(r,abs) cross sections Fig. 3 Evaluated Ta-181 (r,Tn) cross sections
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