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This is the Ion Beam Analysis Nuclear Data Library produced according to the recommendations of the JAEA Technical Meeting held at the IAEA Headguariters
in Vienna (29 to 30 October 2003). This data collection is a result of merging SigmaBase and NRABASE. It contains most of the availahle experimental nuclear
crogs-sections relevant to Jon Beam Analysis. Excitation functions ave presented hoth as graphs and data files. The numerical data ave in the R33 format. All the
entries arve supplied with a reference to the data source. The data published only in a graphical form were digitized using a precise technique. Where all efforts
were made to ensure that the most accurate information was adopied, no guarantee can be given concerning the full validity of the data, and the IAEA aceepis no
responsibility for usage of IBANDL.

Maintaining IBANDL as a dynamically developing collection of the IBA nuclear data significantly depends on the activity of all members of the IBA community.
Contributions to [BANDL are welcome. If you have new experimental results upload vour data now.

The activity of the IBA community in the field of nuclear data is now supporied by IAEA through the Coordinated Research Project (CRP). A summary of the
first CRP meeting describes its plans and goals. The second Research Coordination Meeting ( see the RCM summary) was held on 18 - 21 June 2007 at IAEA
headguariers in Yienna.

Automatic comversion from EXFOR to B33 is now provided. YWhen nucleus and projectile are selected press “"EXFOR™ button in the left firame and the
information available in the EXFOR data hase will be displayed. Details of the comversion algorithm can be found elsewhere. Please report any problems to
Y. Zerkin,

A comiplete CD version of IBANDL is available on request.

Last update: 12.102009 A Gurbich
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NRA: Well — established nowadays as one of the principal IBA
techniques for accurate quantitative depth profiling of light elements
in complex matrices.

Based on the use of nuclear reactions. More frequently used:

1. (p,a): Low Q-value (°Li, °Be, '°B, 2’Al) and high Q-value ("Li, "'B, '®0O, °F, 2°Na,
31P). No absorber foil can be applied. Highly selective.

2. (a,p): Very few elements have positive Q-values (*''B, "°F, 2°Na, #’Al, 3'P,
35Cl) thus the background is severely reduced. Cross sections are high
enough only at high beam energies.

3. (d,p) and (d,a): Almost all light isotopes have high positive Q-values. They
permit simultaneous analysis of many light elements in complex matrices
(e.g. C, O, N, B, S etc.) at the expense of peak overlaps or background
interference in some cases. Require very low beam energies. Radiation
safety precautions are mandatory because the (d,n) reaction channel is
almost always open.

4. Less frequently used: (p,d), (p,°’He), *He-NRA
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* Data acquisition is much faster in the case of EBS.

* Depth profiling is more accurate due to the lower energies
(enhanced stopping power) generally involved (e.g. oxygen
profiling using the 3.05 resonance in '®*O(a,a) rather than the
'%0(d,p,,p,,9,) reactions).

* Significantly more differential cross section data are available,
over a wide range of beam energies and detector angles.

* For the most important elements with resonances in elastic
scattering evaluated differential cross section data already exist.

Nevertheless NRA is still the only technique that can provide
accurate results for the profiling of light elements when the
matrix is complex.
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The present situation of NRA:
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The theoretical complexities of d-NRA:
1. Coexistence of many open reaction channels.

Electric charge asymmetry of the deuteron.
Multiple projectile-target exchange of nucleons.

Existence of direct exchange processes (e.g. knock-out, stripping).

S N

Overlapping resonances.
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5.5 MV HV Tandem
Accelerator, N.C.S.R.
‘Demokritos’

Motor driven goniometer
Great angular accuracy
(0.01 deg.)



> 4 single SSB, associated with standard NIM/CAMAC electronics. Upgrading
is scheduled.

» The current setup allows for target cooling with water or methanol through a
closed circuit during acquisition — not implemented so far.

> Voltage suppression up to 300 V on the collimator, target and/or faraday
cup.



RESULTS FOR p+Sc EBS (M.
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Diff. c.

More than ~300 differential cross section
values have been determined for 3 different
detector angles (at ~10° intervals), in beam
energy steps of ~25 keV (2500-5000 keV).

Very difficult target with Br escape — Sc
never measured in the past!

Results to be presented at IBANDL, and
ECAART10 in 2010, along with
benchmarking results.
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RESULTS FOR p+K EBS, NRA (B. Sc, of Mr. A. Tsaris).:
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RESULTS FOR d+%7Lj (M. Sc. of Mrs. V. Foteinou):
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(a) More SSB detectors are needed: At least 4 thick (~1000 pm) and 4-
8 thin (10-50 pm) for the AE/E telescopes.

(b) A new turbomolecular pump should replace the old diffusion
pump, now present near the goniometer.

(c) Extra electronic units should be added (preamplifiers, amplifiers,
power supplies, discriminators, cabling, extra adc?)

(d) Easily replaceable collimator set.

(e) CCD camera inside.

(f) Fixing of the stepping motor system.

(g) Improvement of insulations (target holder + faraday cup).

(h) Serious improvement of the whole target preparation system +
procedure.
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(a) NRA studies are very promising. Many open questions: Angular
distribution at forward angles?

(b) Studies of the d+%’Li systems are almost completed.
(c) Time-consuming studies affect quick quantification of the results.

(d) In the next phase we will proceed to (p,a) reaction studies on ®7Li,
1018, °F and ?*Na.

(e) The theoretical evaluation — if accomplished - will considerably
enhance NRA capabilities, collaboration is in progress.

(f) As far as EBS is concerned, (d,d,) on °’Li, and '*"'B and (a,a,) on *'P,

nat§ and "tCa are scheduled in a 5-year plan in order to facilitate the
data evaluation process.
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