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The source is viewed through a "pinhole*
which projects an inverted image on the detector.

The detector

is either a one-dimensional position-sensitive detector which is
moved acroas the image plane to produce the 2-D image or it
could be the 2-D position sensitive detector for eV and MeV
neutrons now undex development at the NBS.




£ 2 Accelerator—based White Neutron Sources
Solid Nuclear |Medium | Neutron Appiied Biological| Isotope |Activation| Neutron { Cancer Radiation
State Physics | Energy | Physics [Nuclear | Research |Produwtion | Analysis | Radio- Therapy | Damage
Physics Physics Data graphy Research
Spallation Excellent |Modest Excellent | Excellent|Good Excellent|Good Excellent | Excellent | Modest
Source Neutron (n,r)
>200MeV Scattaring
Electron Excellent | Excellent Excellent | Modest  |Good Excellent | Good
"Linac (rn)
30~150MeV
Ion Acc. Excellent |Modest Fxcellent [Modest | Excellent|Good Fxcellent | Fxcellent| Fxcellent | Excellent
<200MeV (n,r)
No Storage Ring
Electron Excellent |Modest Fxcellent| Excellent|Good Excellent | Excellent
Linac (n.7)
10-12MeV
Electrostatic Good Excellent | Modest Good
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Reaction Neutron Energy Range at 0° Remarks
Se(p.n) 55 keV — 53 keV low intensity
"Li(p.n) 150 keV — 5 MeV monoenergetic up

to 700 keV

11B(p,n) 90 keV — 239 MeV low intensity
T(p,n) 05 MeV — 14(60) MeV
D(d,n) 5 MeV — 14 MeV background problems

for En>10 MeV
T(d,n) 15 MeV — 30 MeV background problems

for En>20 MeV

T(p.n)
7

Li(p.n) 25 MeV - 60 MeV accelerater energies
gBe(p,n) of 25-60 MeVreqiured
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IAEA Consuliantst! leeting on Neutron Source Properiiss

Debrecen, Hungary, 17-21 March 1980

PRELIMINARY PRCGRAMME (revised)

Monday, 17 March

Morning: (10:00) Opening
Election of Chairman
Adoption of Agenda
Introductory Address

Session I: Radiocactive Neutron Sources — Be(x,n) Sources and (y,n) Sources

[Review Talk]

1. Be(x,n) Sources and (y,n) Sources:
K.M, Geiger (NRC, Ottawa)

[Contributed Papers]

2. Pmission rate measurements and neutron spectrum consideraiicn
for Be{a,n) sources:

W.G. Alberts (PTB, Braunschweig)
3. (yyn) sourcos (provis., title):
G.F. Knoll (U, Michigan, Michigan)
4. Radioactive Neutron Source Measurements at NPL:
A.G, Bardell (NPL, Teddington)
5. Propsrties and applications of radioactive photo neutron sources:
F, Bensch (Atominst., Vierna)
Discussions

Afternoon:

Session II: Spontaneous Fission Sources (with emphasis on Cf-252)

[Review Talks]

1, Energy Spectra of Spontaneous Fission Neutron Sources:

M.V. Blinov (ReI+V.C. Khlopina, Leningrad)
2, Spontaneous Fission Sources (provis, title):
L. Jéki (KFKI, Budapest)

[Contributed Papers]

3. Absolute calibration of Cf-252 sources and effective half-life:
Wel. Alberts (P13, Braunschweig)



4.

Se

6.

Te

8.

9.%

10.*

Measurement of the neutron activity of a Cf=252 source relative
to U for ine spontaneous fission:
J. Frehaut (CEN, Bruyres-le-ChZtel)

Recent issuss of Cf-252 source strength calibrations and reiated
international comparisons (provis. title):
V. Spiegel (¥BS, Washington)

Measurement problems associated with the diverse applications of
the CF—-252 Fission Neutron Irradiation Facility (provis. title):

V. Spiegel (W¥BS, Washington)
The fast neutron emission spectrum of 252¢e,
F. Bensch (Atominst., Viemnna)

Note on the prompt—fission-neutron spectra of U~233, U-235, Pu-239
and Pu-~240 relative to that of Cf=252:
A.B. Smith (ANL, Illinois)

The Measurement of the average number of prompt neutrons and the
distribution of prompt neutron numbers for Cf-252 spontaneous
fission:

Zhang Huan-Riao and Liu Zu-Hua (Inst. Atomic Energy, Peking)

Measurement of prompt neutron energy spectrum for spontaneous
fission of Cf-252:
Mon Jiang-shen, Bai Xi~Xiang, (Ins%. Atomic Energy, Pzking)
Z2hzng Bai-shen, Huang Sheng-nian

Discussions

Tuesaday, 18 March

Morning:

Session III: Accelerator-based White Neutron Sources:

[Review Talks]

1.

2.4

Accelerated—based White Neutron Scurces:
S. Cierjacks (KFK, Karlsruhe)

Pulsed-White Neutron Sources (provis. title):
C.D. Bowman (¥BS, Washington)

[Contributed Papers]

3.

4.

5

Current status of accelerator produced neutron flux standards
at NPL:

A.G. Bardell (¥PL, Teddington)
The GELINA Neutron Sources and some of iis properties:

K.H. BSckhoff (BCIMN, Geel)
Neutron yields from proton, deutercn and alpha bowbardment of
Beryilium: _

M.A. Lone (AECL, Chalk River)

%*

contributed paper but not for presentation



6.% Some examples of theoretical and experimental determinations of
yields («,n) reaction on the light elements:
J. Legrand and A, Capgras (LMRI CEa, Saclay)

7.%* Measurements of neutron spectra from 35 lfev deutercns on thick
lithium of the FMIT facility:
D.L. Johnson et al, (Hanford Eng. Develop. Lab., Richlard)
(to be published in the proceed. of Int. Conf. on Nucl,
.Cross Sections for Technology, Knoxville, 22-26 Oct. 1979)

8.%* Measurements and calculations of neutron spectra from 35 Mev
deuterons on thick lithium for the FMIT facility

D.L. Johnson et al, (Hanford Eng. Develop. Lak., Richland)
Journal of Nucl, Materials 85/86 (1979) 467
Discussions

Afternoon:

Session IV: Monoenergetic Neutron Sources from Charged Particle Reactions

[Review Talks]

l. Praduction of Fast Moncenergetic Neutrons by Charged Particle
Reactions among the Kydrogen Isotopes. Source Propsrties, Zx-
perimental Technique and Limitation of Data:

M. Drosg (LASL/U. Vienna)

2. Properties of Monoenergetic Weutrun Sources from Proton Reactions
with Nuclei other than Triton:
M. Drosg (LASL/U. Vienna)

3. Special aspect of C-W facilities for production of 14 Mev neuirons
(provis. title):
J. Csikai (Atomki, Debrecen)

Wednesday, 19 March

Morning:

[Contributed Papers]

4, Production of monoenergetic neutron fluxes with energies comprisad
between a few hundred Kev and 40 Mev:

G. Haouat (CEN, Bruytres-le-Chatel
5« Monoenergetic Neutron production at the ZFK Rossendorf Tandem
Accelerator:
D. Seeliger (TU, Dresden)

6. Monoenergetic Neutron Sources in the energy range from 10 Xev
to 20 Mev for Dosimeiry experiment .
H. Klein (PTB, Braunschweig)

*  contributed paper but not for presentation

¥ for the use of reviewers only



T. Neuiron sources for the medical use:
K. Tsukada (JAERI/Nihon U. Tokyo)
8. Neutron source investigations in support of the cross-section
programme at the Argonne Fast-Neutrcen Generator:

JeW. Meadows and D,L. Smith . (ANL, Illinois)
presented by A.B. Smith

9.* Limit of the neutron spectrometry by recoil proton method due
to difficulties of knowledge of the resonance mairix and spectrum
shape:
J. Legrand and A, Capgras (LMRI CEA, Saclay)
10.** Performance of gas target using D(d,n) reactions as a fast
neutron source:
Lian Tun-Chi, Ye Jne-ping, Sa Dren (Inst., Atomic Energy, Peking)

Discussions )

ternoon:

Session V: Reactor— and Accelerator-based Filtered Beams

[Revi ew Talk]

1. Reactor— and accelerator-based filtered beams:

AJJ. Mill (CEGB, Berkeley Gloucestershire)
[Contributed Papers]
2. Flux density measurement at the M filtered neutron beams
W.G. Alberts (PTB, Braunschweig)
Discussions

Session VI: Thermal and Epi-Thermal Reactor Beams and Fields

[Introductory Remark

l. Thermal and epi-thermal reactor beams and fields:
W.G. Alberts - (PTB, Braunschweig)

[Contributed Papers]

Discussions

Thursday, 20 March

Morning & Afternoon

Session VITI: Working Group Sessions

Preparation of conclusions and recommendations

*  contributed paper but not for presentation

* .
for the use of reviewers only
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Friday, 21 March

Session VII: Working Group Sessions (continued)

Summary of conclusions and recommendations
(Final Summary by A.B. Smith, ANL Illincis)

Closing Remarks: A.B. Smith (ANL, Xllinois)

(Note: Approx. time allotments:about 25 min., for Review Talk

10 ~15 min, for presentation of contributed
paper)
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Contributed Papers

Q : Abstract Cnly

General List
( ) © : Full Paper

O 1) Enission rate measurenents and neutron spectirum considerations for
Be(a,n) cources: H. Kluge, H.H. 2ill.

Q 2) ibsolute Zalibration of Cf-252 Sources and Effective Half-Life:
WeGe Alberts, W, Manrnhart, M., Matzke.

0 3) fcnoenergetic neutrcn sources in the energ:) range from 10 keV to
20 MeV for dosimetry experiments: M. Cosack, S. Guldbaltke, H. Xlein

8
o) 4) Flux density measurement at the FMngfiltered neutron beams:
WaGe Alberis, K. Knauf, He Lesiecki.

G5) Producticn of moncenergetic neutron fluxes with energies corprised
vetween 2 for hundreds Kev and 40 Mev: (. Haouat, M. Cance.

©6) Measurement of the neutron activiiy of a Cfw252 source relative to
U for the spontaneous fission: J. Frehaut, M. Beau.

e 7) WU cavity fission Lild calibralion via the *52Cf 4pontanesua
Jssiom neutran Bidld : v Spiegel .M. Eisenhauer , B.M. &/ liam. , 7 A, Geund!
E.D, McGanry, 1.6, Schréden, W.E Safen ', R.S. Schwarlz

@ 8) Radicaclive qewblim ccvick. : 6. F. kpoll

©9) Neutron Yields from proicn, deutercon, and alpha bomhardmeat of
Beryllium: M,A. Lone, B.C. Robertson,

010) Properties and applications of radiozciive pho‘cneuirsn ssurces:
F. Bensch
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© 11) Tha fast ncutron emission spectrum of 2920f: F, Bensch

© 12) Limits of application of the method of recoil protons in

neutron spectirometry using a NE 213 organic scintillators
A. Capgras

0 13) Some examples of theoretical and experimental determinations
of yields (x,n) reaction on the light elements: A. Capgras

© 14) Radioactive neutron source measurements at NPL: A.G. Bardell,

® 15) Current status of accelerator produced neutron flux standards
at NPL: A.G. Bardell, . .

0 16) Neutron source investigations in support of the cross section

programme at the Argonne Fast-neutron Cenerator: James W, Meadows
. and Donald L. Smith.

6 17) Mullipunpoae imtense 44 Mev- naulen sowce at Beathsla. ,
Pesigh Cmeept  : J. Piwuzé’ ool . :

0 18) Performance of gas target using D(d,n) reactions as a fast neutron
source: Lian Tun-chi, Ye Jirme-ping, Sa Dren



® 19) Th2 measurement of the averare numbar of prommt reutrons and the

distribution of prompt neutron numbers for Cf=252 spontaneous
fission: Zhang Huan- iao, Liu Zu-Hua

® 20) Measurement of prompt neutron energy spectrum for spontaneous

fisgion of Cf-252:¢ Mon Jiang-shen, Bai Xi-Xiang, Zhang Bai-shen,
Hwang Sheng-nian

O 21) The GELINA neutron source and some of its properties:‘K.H. Bockhoff

@ 22) Note on the prompt-fission-neutron spectra of U-233, U-235, Pu=-239

and Pu-240 relative to that of Cf-252; A.3B., Smith et al

.5 23)#23-1, YMeasurements and calculations of neution spectra from 35 MeV
deuterons on thick lithium for the FXIT facility: D.L. Johnson and F.M

23-2, Neasurcmenis of neutron spectra from 35 i'eV deuterons on thick lithium
for the WIIT facility: D,L., Johnson et al

® 24) Newlon Production mThe Enngy Romgv. Zte 12Mev Mi a Gao-Tayel !
S5-Mittag , w.Pila. ,B.Schmidt, D.Seeligen., Tistnedl :

@ 25) Neutron Sources for the Medical Use: K. Tsukada

- INot a0 aomtripulic popun but anly o werking Gaeup |

. YMann



Review Papers
O: ibstract Only

@®: Full Paper
0O 1) Introductory remark on tharmal and epi-thermal neutron beams

and fields: W.G.Alberts {Sessten VI)

@ 2) Production of fast monoenergetic neutrons by charged particle
reactions among the hydrogen isotopes; Source properties,
Experimental téchnique and Limitation of data:

M.Drosg (Session IV)

% - *
{ 3)# Note; Comparison of data on ‘Li(p,no)7Be and 7Li(p,n))’?Ba
since 1975: H.Liskien (prepared by C.A.Uttley) (Session IV)

2 i/ B ’
0 4) Résuméfn neutron yields from alpha particle bombardment of

light sluments: X.W.Geiger {Session FFIII)

) 5)# Radioactive neutron source spectra from 9Le@¥,n) cross gection
data:s K.W.Geige; and L.van der Zwan, Nucl.Instr.& Kethods 121(1975)315
(Session I)
e 6) Radioactive Be(w.71) and Be(¥n) ngutrom Sounces ! k.W.Geiqex
: (Session I)

o 7) Popatics of manoenazgetic Neson  Sounced Ypom profon. neactims
with Nucll otfun tRam Tritons: M. Brosg ( Sessjon IV)

® 8 Reactor - and accebnaloe - based Jltnea beama YAJ MU, TR Harvey
( Sessian V')

® 9) Production of 14Mev meulnang by Lour voltnge accedvator : J, Csjkad
( Sessim 1V )

o 10) Theamal and. epithermal neactn. yeutim beama and Jilds : w.¢. Aeberts

(Session VL)
e 1) Nedlron erangy spedia of spontaneaua Yission sownced: M.v. Boinor~
(Session. I ) .

012) Wits sounce uae 4in o Nelion Standands Labovatory. : ¢.D, Bowman efod
{SV:Sinm :hl)
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