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Various experiments using different techniques have been performed to try to identify the 5H
nuclear system, while several theoretical models have been applied to study this isotope [1]. The
results of the different experiments and calculations will be are discussed and summarized.
Contradicting recent results are notable. In the first experiment, the 5H nucleus was produced in
the p(6He,2He) reaction [2]. A rather narrow peak at 1.7 MeV above the t+2n decay threshold has
been reported. In the second one, the invariant mass of the 5H has been measured at GSI [3] via
the fragmentation of high energy 6He. The authors observed a broad peak centred at -3 MeV only
The study of 5H system has been continued at FLNR, Dubna, using two additional reactions: t+t
and 6He+d. In the last reaction, the izospin analogue state (T=3/2) in 3He has been observed also.

The system of 4 neutrons can be considered as a drop of neutron matter. A recent, direct
measurement of tetraneutron excitation energy at GANIL suggests rather a low-laying resonance
of that system [4].

Reference:
1. T.S. Meyer, Nucl. Phys. A324 (1979) 335.
2. A.A. Korsheninnikov, et al. Phys. Rev. Lett. 87 (2001) 092501
3. M. Meister, L.V. Chulkov et al., Nucl. Phys. A723 (2003) 13-31
4. GANIL 2003, 422S experiment.
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The condition of spent nuclear fuel (SNF) in wet storage at ten Soviet-designed research
reactors has been assessed in the light of international experience in order to identify any
associated safety issues. These reactors use Al-clad UO2-AI or U-Al alloy dispersion fuels of
>20% enrichment that were fabricated in Russia; the reactors have been in operation since 1955-
70. Although originally sent for reprocessing, much of the SNF generated over the last 25-30
years has been stored in fuel storage pools (FSPs) of variable water quality.

The external condition of wet-stored SNF assemblies from the reactors surveyed varied from
significant failure due to galvanic corrosion that was driven by poor water quality, through
gradual pitting caused by slightly impure water, to a stable condition of no observable change in
the oxidized Al alloy surface of the irradiated fuel. SNF stability in wet storage seems to depend
on three factors: Al being the sole metal in the FSP (to avoid galvanic action); good water
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chemistry to suppress attack of the oxide layer by aggressive ions like Cl~, and gentle handling to

limit physical damage to the oxide layer. If one of these factors is not satisfied, SNF degradation

will take place; if more than one factor is not satisfied, failure of the Al cladding may occur. In

general, however, even SNF failure in wet storage does not appear to raise significant safety

concerns. A possible exception is where galvanic corrosion combined with poor water quality

has caused massive fuel failure, as at the RA reactor in Belgrade.

A potential safety problem was identified at reactors where unalloyed Al liners had been used

in the FSPs. Unlike SNF that develops a protective oxide layer in-reactor, these Al liners were

unprotected and prone to significant corrosion during an ill-defined early period of poor water

quality. The risk of losing water from FSPs due to liner failure should be evaluated for all

research reactors. Where the risk of FSP failure is high, the pool liner should be replaced, as was

done at the WWR-SM reactor in Budapest in 1986.
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Founded in 1964, Ankara Nuclear Research and Training Center (ANRTC) conducts and

facilitates the scientific activities including training (summer practice, MSc and Ph D studies in

physics and chemistry, IAEA fellowship programs etc.), research and other studies in nuclear and

related fields.

As it's a part of main duties, ANRTC has analysis on the variety of samples, and radiation

protection services commercially, for radiation workers in state, public and private sectors.

Research, development and application projects implemented in this Center have mostly been

supported by State Planning Organization (SPO) and Turkish Atomic Energy Authority (TAEA).

In addition to the projects there are on going collaborative studies with some national

Universities and International Atomic Energy Agency. The main activities carried out in ANRTC

can be summarized as: studies on experimental nuclear physics, application of nuclear techniques

such as XRF, XRD, Gamma, Alpha, etc. for environmental pollutants, archaeological and

geological dating, elemental and crystal structural analyses, studies on the detection of irradiated

foodstuff by ESR, development of accident dosimeters to be used in the case of a nuclear or

radiological accident, and radiation matter interaction studies.
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