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Abstract 
A 100-MeV, 20-mA high intensity proton linac is to be 

constructed in 2012 by the PEFP (Proton Engineering 
Frontier Project) of the Korea Atomic Energy Research 
Institute, which was started in 2002 with three main 
objectives; development of high intensity proton linac, 
development of proton beam utilization technologies, and 
industrialization of developed technologies. Proton beams 
with variable energy and current can be provided to the 
users from various research and application fields such as 
nano-, bio-, semiconductor-, space-, radiation-, 
environment-technologies and medical- and basic 
sciences, etc. through 10 targets rooms, which are 
assigned specific application fields to meet various user’s 
beam requirements. Following a brief introduction to the 
accelerator development, multiple beamline development 
and the construction works, we will review the 
achievements of our user program which have been 
operated over the past 8 years to cultivate and foster 
proton beam users and beam utilization technologies in 
diverse R&D fields. In addition, we will discuss the 
perspectives of the beam utilization in conjunction with 
design and construction of user facilities. 

ACCELRATOR AND USER FACILITIES 

100-MeV Accelerator 
The 100-MeV linac is composed of a 50-keV injector, a 

LEBT, a 3-MeV RFQ, 20-MeV DTL, a MEBT, 100-MeV 
DTL, beam dump, and Klystrons. Its Specifications are 
summarized in Table 1 [1]. As shown in Figure 1, the 
low-energy part, 20-MeV linac, was completed in 2005 
and beam service with 20-MeV proton beam was started 
in 2007 with the limited operating conditions. Several 
hundreds of samples from various application fields, 
nano-, bio-, and medical sciences, have been irradiated 
every year. 

Table 1: Specifications of the PEFP’s 100-MeV Linac 

Extraction Energy (MeV) 20 100 

Peak Beam Current (mA) 20 20 

Max. Beam Duty (%) 24 8 

Avg. Beam Current (mA) 4.8 1.6 

Pulse Length (ms) 2 1.33 

Max. Repetition Rate (Hz) 120 60 

Max. Avg. Beam Power (kW) 96 160 

 
 

 
Figure 1: 20-MeV Proton Accelerator. 

User Facilities 
The user facilities for 20-MeV and 100-MeV proton 

beam were composed of 10 target room and connected 10 
treatment rooms. Each target rooms and treatment rooms 
are assigned for specific application fields. And the 
irradiation conditions are also decided according to the 
users’ requirements from diverse application fields. The 
schematics of the user facilities are shown in Figure 2. 
And irradiation conditions of 10 target rooms, optimized 
to the specific application fields, are summarized in Table 
2 [1]. 

 
Figure 2: Layout of the Accelerator and User facilities. 

Table 2: Specifications of the User Facilities 

(a) 20-MeV User facilities 

Beam 
Line

Application
Field

Rep. 
Rate 

Avg. 
Current 

Irradiation 
Condition

TR21 Semiconductor 60Hz 0.6mA Hor. Ext.
300mmØ

TR22 Bio-Medical
Application 15Hz 60A Hor. Ext.

300mmØ

TR23 Materials, Energy 
& Environment 30Hz 0.6mA Hor. Ext.

300mmØ

TR24 Basic Science 15Hz 60A Hor. Ext.
100mmØ

TR25 Radio Isotopes 60Hz 1.2mA Hor. Vac. 
100mmØ
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