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Content

‘PGAA-NIPS experimental facilities at the Budapest
— Neutron source, gamma-ray detection system, neutron energy and
spatial distribution

Gamma-ray counting rate, comparator experiment
— Best sample form and composition
— Sample position and absorption correction
— Further restrictions on count rate

*Recently used samples
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PGAA-NIPS facilities

PGAA experimental station
2001/ /26




The PGAA-NIPS facllity
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Neutron energy is mostly below the first resonance
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Rate distribution for Am-241 in cold beam
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NIPS neutron beam profile with
Neutron Radiograph

\ + horizontal cut at 1/3 = horizontal cut at 2/3 \
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Thank you for your attention!



Total neutron capture cross section

another way

* Total energy detector concept, e=E or inverse Q
value;
sn= FEs;QA+a)d+PCGC)/B,

— |= all transitions, (no decay scheme is needed)
— Good identification is necessary, eg. 2%°Bi, 2%Phb, 2’Al, etc.



Total neutron capture cross section

another way

Sy

e From decay gammarays. Su =~ 5
a

— Continuous beam activation (traditional)
— Chopped beam activation (new)

— Absolute decay probability P ,is needed, #3%23U, 232Th,
129], 99T ¢, 27/Al, Te isotopes etc.,



Parameters of the NIPS station

Neutron beam cross section: 2.5° 2.5 cm?
Thermal-equivalent flux at target:  »3" 10>cm2s*
Vacuum in target chamber (optional): »1 mbar

Form of target at room temperature: Solid, powder, liquid, gas in
pressure container

Largest target dimensions: 1.5°1.5 3.5cm3
gray detector No.1 n-type coax. HPGe
Relative efficiency: 13% at 1332 keV
FWHM: 1.8 keV at 1332 keV
gray detector No 2. n-type coax. HPGe
Relative efficiency: 30% at 1332 keV
FWHM: 1.9 keV at 1332 keV
gray detector No 3. Planar HPGe

FWHM: 0.6 keV at 122 keV
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What's NIPS?

* Neutron Induced Prompt gamma-ray
Spectroscopy

 Intent: To build a multipurpose
experimental station

— Close detector geometry (2.5 cm)
— Place for more detectors (3 3)

— Good shielding (°Li-poly)

— Multiparameter data acquisition
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Partial gray production cross section

A,- number of counts for a given gamma energy:.

A,=N s, Feft A, =t j—zv v dv,gs (7,)P,r (0)F (v,,, NAW- W,)e(E,, 1) f (E,.1)
N - number of atoms (~ mass of component)

F - neutron flux

e f - detector efficiency and self absorption corr.

t - measuring time

S, - partial gamma-ray production cross section
$,=5qP,

- S- |sotop|c cross section, gisotope ratio, P - gamma-ray

production probability

Comparator method for prompt activation and decay:

n. A./eE,)/ f(E,)
“n A, leE,)! f(E,)

n, and n. number of atoms
iInteger for chemical compounds
A peak area

edetector efficiency

activation or decay time
dependence have to be removed



Total neutron capture cross section




