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EXFOR cross-sections
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Requirements for c measurements

-lMotivationfors  Raquirements for using activation method of measurement:
measurements

-Requirements = _ hjgh energy neutron source with good intensity

- TSL Uppsala

-Cyclotron Rez - (quasi)monoenergetic neutrons with well known spectrum
- Evaluation . . |

e - pure monoisotopic samples

- Conclusion - good spectroscopic equipment: y and X-rays detectors

- knowledge about the corrections on beam fluctuation,
self-absorption, non-point like emitters...
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 Site
¢ Blue hall
¢ I[rradiations

facility...
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Protons 25 - 180 MeV

Neutron spectra from
"Li(p,n)’Be reaction
well known for
proton energies 25,
50, and 97 MeV
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TSL Uppsala — Blue hall

- Motivation for o e D s g e
measurements s, O, Cuges, OaEE, O, O A
- : Lithium-target
- ReqUIrements e Bending magnet
Collimator

- TSL Uppsala

- Site Experimental setup
'f’"e_hé” in the Blue hall
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TSL Uppsala - irradiations

- Motivation for ¢

measurements Proton beam energy [MeV] 25 50 97
- Requirements
- TSL Uppsala "Li-target thickness [mm] 2 4 8.5

el Proton beam current [pA] 5 5 2

* Blue hall

" Irradiations Average energy of peak neutrons [MeV] 22 47 94
- Cyclotron Rez

c : Fraction of neutrons in the peak [%] 50 39 41
- Evaluation
- Results Peak neutron flux density [10° cm2s] 6 13 14.5
- Conclusion

8 hours irradiation at each
energy

June 2008, supported from
the EFNUDAT program
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Cyclotron Rez

_Motivation for o * Protons 18 — 37 MeV on “Li target

measurements
- Requirements

- TSL Uppsala
- Cyclotron Rez

* Neutron spectra known for 20, 25, 30, ["b " t
and 35 MeV - Y. Uwamino et al., NIM ﬁh I = .th ;ap e
A389 (1997) 463 | ﬁam '“9 T opper

SR « High neutron intensities: 108 cm-2 s-1 '_ LR A" =
* Diodes 3w /
- Evaluation * Well equipped spectroscopic e’ ot I
- o Q......._ J,M’ﬂ o
- Results laboratory (NSD-NPI) """"’ 7"

- Conclusion

Experiments on 20, 25,
32.5, and 37 MeV p
beams

~ 15 hours of irradiation
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Silicon diods for neutrons monitoring

_Motivation for s * BPW 34F, CMRP and Si-1 silicon diods tested at Rez

measurements

_ * Originally proposed as dosimeters (CERN), but can be also used as
- Requirements

high-energy neutron monitors

- TSL Uppsala
- Cyclotron Rez  ° Irradiation with fast neutrons causes shift of the current-Voltage curve

« Facility (measurement at constant current few mA for a period of hundreds of ms)

* Diodes * Neutron intensity range 2.10'2 — 4,107 cm2 at BPW 34F, respectively
- Evaluation 1.108 - 2.10"2 cm2 at CMRP 100 -
- Results i Ca
_ Conclusion 03 24 GeV/e protons QE:

[ High-Energy neutrons > 1 Me\/ &
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Reaction E iresh [MeV] | Half-life
197Au (n,2n)"9%Au 8.1 6.183 d
197Au (n,3n)'95Au 14.8 186.1 d
197Au (n,4n)"94Au 23.2 38.02 h
197Au (n,5n)'93Au 30.2 17.65 h
197Au (n,6n)192Au 38.9 4.94 h
197Au (n,7n)"¥1Au 45.7 3.18 h
197Au (n,8n)'%Au 54.5 43 min
197Au (n,9n)18%Au 61.8 29 min
197Au (n,10n)'88Au 70.9 9 min

iodine
(K1O,)

In Rez also
measured:

Mg, Ni, Fe, Zn
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Spectroscopic corrections
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Production by background neutrons

-Motivationfors « 5 comparisons between EXFOR and TALYS — mostly good

meas.urements agreement
- Requirements

-TSL Uppsala  * We believe the simulated ¢ shape is OK, only the absolute value
- Cyclotron Rez  can be shifted

- Evaluation 10 20 20 a0

T T T T T T T T T T T T T T T T
* Materials
* Process : EXFOR data

197Au(n,2n)19¢Au

e Corrections
* Background

- Results
- Conclusion

Cross Section (barns)

10 20 30 40
Incident Energy (MeU)

*Following the neutron spectrum knowledge, we calculated ratio
between production in neutron peak and total production

* With this ratio we multiplied the yields to subtract background
production
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°* Au, Al, Ta
e Bi

- Conclusion

Experimental results — Au, Al, Ta

Preliminary results from Uppsala and Rez
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Experimental results — Bi

- Motivation for & Preliminary results from Uppsala
0.4
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Conclusion

-Motivation fors  « Qur cross-section measurements cover wide range
nessuremen'=  of neutron energies (17 - 94 MeV)

- Requirements

~ISLUppsala —  « New cross-sections measured in neutron energy
-Cyclotron Be2— region, where no data available so far (40 - 94 MeV)

- Evaluation

- Results  Measured even cross-sections of reactions that have
- Conclusion not been measured yet at all (e.g. I)
e Summary and . .
prospects * Preliminary results show that we are close to known

e cross-section values
 This method of c measurements can be used also for
other materials

- Plans for future — finalize Rez experiments analysis
— next experiments at Uppsala
— uncertainty analysis
— publish final results
— complete comparison with TALYS
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