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Fig. 1. Structure and beam transport scheme 

at NuMI facilities.

 Introduction 

    JASMIN - Japanese and American Study of 

Muon Interaction and Neutron detection - a 

program for studies of shielding and irradiation 

effect around high energy proton accelerator at 

Fermi National Accelerator Laboratory (FNAL) 

was founded at 2007. The series of experiments 

and benchmarking studies were carried out until 

last Febrary. The dose of secondary particles, 

neutron and muon, from 120 GeV proton were 

measured using OSL, CR39, TLD and Ion 

chamber. The neutron spectra from thick Cu 

target were measured using TOF method. The 

benchmark were performed for improving the 

accuracy of the PHITS and MARS codes.   

  The JASMIN, joint research program is 

opened for experts in Korea. At this paper, the 

detail scope of this program and the 

preliminary results of dose measurement and 

neutron spectrum measurements are introduced. 

But other residual activities and radioactive 

nuclide production have been carried out using 

activation experiment concurrently.   

 Experiments & Results

  

  The experiments were performed at three 

facilities in FNAL, the anti proton production 

(pbar), the Neutrino from Main Injector (NuMI), 

and the Meson Test Beam Facility (MTBF). All 

beams are based on 120 GeV proton from Main 

Injector in FNAL. The beam scheme and 

structure of NuMI faciltiy is shown in Fig.1 and 

Fig 2. The OSLs, CR39s, and TLDs were set up 
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Fig. 4. The experimental geometry of TOF 

measurements at MT6 of MTBF.

at alcove2, 3, and 4 to measure the transport of 

secondary pariticles of high energy muon. At the 

same time, the dose distributions at the bypass 

tunnel were observed using IC and BMS.  

Fig. 2. Distribution map of dosimeters and 

measuring points.
 

One of results, dose distribution in Fig. 3 

(presented at ISORD-5), showed agreements 

between measured data and calculation results by 

MARS, which was in acceptable range. 

Fig. 3. Experimental and calculated results for 

dose distribution along alcove 2. DER, DEG, 

DEM, DEN, DEE means dose rate of total, 

photon, muon, neutron, and electron, 

respectively.(presented at ISORD5)

  The TOF measurements of neutrons from 

long Cu target by 120 GeV proton were also 

performed using unique clean proton beam of 

MTBF. As shown in Fig. 4, the neutron spectra 

at the degree of 30 and 90 of incident proton 

direction are measured using NE213 liquid 

scintillators. The spectra were compared with 

results of Monte Carlo simulation using the  

PHITS, MARS, and FLUKA codes.   

Fig. 5. Typical distribution of calculated 

neutron flux from Cu target by 120 GeV 

protons at MT6, 

 Summary 

  

The accuracy of typical dosimeters used around 

high energy accelerator were proved by dose rate 

measurements. The experimental neutron spectrum 

were useful for improving high energy Monte 

Carlo codes by validating the implemented models. 

In series of this joint research the experimental 

data will be upgrade successively. This research 

program is opened to experts and students in 

Korea, too. 
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