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ABSTRACT.14 MeV neutron cross-sections of (n,p) and (o,np) reac-
tiops for Cr isotopes were measured by activatiorn method using
high resolutior HP Ge ganm&-Iey spectroscopy.Corrections were
made for coimcidence summing effect and interference OF (o,n°p)
process to(pn,p) reactior cross-section values.

I"TRCDUCTIN . In the fremework of a coordinated research program
on "™‘ecagurement and apalysis of neutron activatior crogs~-sections
around 14 KeV' supported by the Internatiomal Atomic Boergy Agency
we carried out the measurement of cross-sections of (n,p) and (o, ,
n’p) reactio&i‘“&uced by 14.8 MeV peutrons for Cr isotcpes which
were reactorvmaterial compornents apd were requested i WREENDA-81.

EXPARILENTML. 3 samples of enriched isotopes of Cr (5201',5501',
5"‘Cr) were prepared by pressing Cr (or Crzo in case of SHcr )
powder into polyetnylene bags in disk form with diameter 2C mo.
Table 1 gives the techrical characteristics of the samples used.
Bach sample was sandwiched between 2 alumipium foils whick were
used as reference basing upop the reaction ﬂll(n,p)z'?k:g.mhe
thickpess of each aluminium foil is $1 mg/cmz.

Table 1

Sample! Isotppic abusdances % iChemicallmixture!element! sample

K% 19%r 12%r 12*cr 1¥er 1fom weight !weight !thickness:
(mg) ! (mg) !gmg[cnzz
4 199.9 1C.C8 | 0.01! 0.01 ! metal !1000 14000 1318 .
2  11.85 198,0 | C.12! C.03 ! metal 1 1000 140CC 1318
3t 1C.8! 1C,0! 78.6! C.6 ! oxyde ! 1847 ) 10CC 1461

(}) T™is work have been performed upder IAEA contract n;aber
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Enriched isotopes were supplied by TBCHENABEXPORT,Mosoow,USSR. '
14 MeV neutrons used for irrediation were produced by the KA)-(
~C neutron geperator (KFKI,Budapest,Bungary).Tee ascelerating -
voltage was 120 kV,the JH-Ti target had 40 C1 Ag$ivity and 45 um |
diameter with O.3 mm molybdenumn backing and &' 0led by waters § .
The neutron energy calculated for the irradiatien- geometry was !
14,8 4 0.2 MeV. The neutron yield was approximately 10 n/s.
The time variation of peutron flux was monitored by & fast seis- .
tillation detestor conmnected to the ND~66B multichannel analyzer ;
working in multiscaling mode.The count numbers in each charcel
were used to correct téhe time varisation of meutron flux using
& basic program performed on ND-66B. P
The measuring system consisted of a 62 c:.:5 coaxial high puri-
ty sermapium Getector (CRTEC) with resolution 2.1 keV at tghe
1332 keV lire of GC(:o,m: spectroscopy amplifier(CRTEC model 572)
and the MD-66B multichannel analyzer (Nuclear Data).The measured
data recorced op flcppy disks were processed by‘&?DP-ﬁ/Z} com=
puter.Peak positions,peak areas and their standerd deviations
wore determined by the progrer MCRI.Dead time,pile-up losses were :
taker iptc account .Peak areas were corrected also for coincidem-
ce sumzing effect using the program EKURSUM of Debertin and Schot-
zig (1979).Full energy peak efficiencies and total efficiencies(
Beeded for the KORSUM progrem) at closed geomeiry were determined -
using single line gamma ray sources (Hg 203,Co0-57,Cs-137,kn=54,
Sr-85,20-65,Y=88...) furnished by the Institute for Research,Pro-
duction and Application of Radioisotopes,Pregue,Czechoslovakia,
Nuclear data needed for calculation of cross-section values
were taken from /1/.The cross~section value of the reference reac-~
tion 27A1(n,p)27Mg was accepted to be ?2% 5 mb /2/ .Table 2 gives
the nuclear reactions under consideration together with related
decay data of the products and coefficients for correction of sum-
- ming cascade coinecidence calculated by the progrem EKORIY .Self-
absorption of gamma rays in the samples was taken imto acccnt using
attepuation coefficiepts given in /3/ with interpolation for
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missing values.
Table 2

Nuclear !maip gamma! Half-life! Intensity !‘feo'effioient for

Reactiorn 11line ener-! ! % 1 eorrecticn of

! gies,keV | ! ! sumzing effect
52Gr(p,p) 24V 1434.1 | 3.75 mint  1CC ' 1.0012
53cr(0,p)°3V 10C6.3 ! 1.61 mint 89.3 1 1.008
HAcr(n,p) %V 834.8 1 45,85 ! 97 ' 1.1407
589.C . ! & ! 1.1533
225%.4 ! ! 45,6 1! 1.3173
27,1(n,0)%%g €34.7 1 .46 rin! 7 ! 1.0C39
1C4.4 ! ! 3 ! C.o08M

Table 3 gives poscible major sources of systeaatic errors and
statistical errors in relative standard devistions. All errors
were summed up quadratically in calculating tctal error.

Tadble 3
Source ol errors ! Relative stardard devi-
! ation ,%
Flux monitoring ! 3
Bfficiency of detector ! 3
Irradiation and counting geometry ! 0.5
Nuclear Constants ! 5
Sample attenuation ' C.5
Instrumental errops(timing,dead time ! 1
losses...) ‘
Counting statitics ! 2-5

Fig.1(a,bcgives gamma spectra of irradiated samples. .
In calculatimg the (p,p) cross-sections for 520y and 27Cr correc-
tion wacs made for the contributiop of the (n,n'p) reactions for 53¢3

and 5“'Cr respectively basirg upon the kpowm valueg of isotopic abun-
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~dances of the samples amd using the linear least squgz.:é\methdd'
to resolve the contribution of different reactions leading %o ‘the
same activation product.

Table & gives the cross-sestion values obtained 'in compa=
risop with those given by other authors. |

Table &4

i Ruclear R;action ! Cro Ss-secticn (llb) R |

g 1 This work 1 Ref. . 1
b 526r(n,p)%V r 82X 1 ate  J4
' ‘ ! ! oa%iC /5/
Y 53r(n,p) 2V ' 4626 1 aBt7 /4
! ! ! a0ty  /5/
PoSerts,p) 7t ! 1422 1 a8tz /4
r ' v 5% /5/
' 53Gr(n,np)5zv ' 15t3 . ! 1283 Ju/
L SHCr(n,n D)%V ! 6.5%1.5 v 3.8 /4

From the above table we can see that except the last case
our results are in good agreement with thcse given by /4/ within
errors limits quoted.

Ackpowledgment. We would like to thank Dr.I.Ribansky and
Dr.X.MoRawk Tror the institute of Physics,Bratislava,Czechoslo=
vakia for their precious khelp ip experimental work and data pro-
cessing.We are thankful also to0 Dr.Nguyen Khac 'mi‘a.nd Dr. Le
Cat Tuopg from the Institute of Physics,Hanoi,Vietpnan for their

computer assistance.

REFERENCES
4-atomic Data and Nuclear Data Tables,Vol.29,§22,8ept.1983
>-lakskmapa Das,1978,compiled in CINDA 81,IABA, Vienna 198
3-D.De Soete, R.Gijbels,J.Hoste,Neutron activation analysis,
Wiley-Interscience,1972
4-@im,1976,compiled in CINDA g1,IAEA, Vienna 1987
5-P.Holmberg et 11.,J.Inorg.ﬂucl.Chen.,}é.ﬂ5,19‘74



.L% o> sample N21 (°2Cr)
oy I -
=) 2 10, f90m Typpayidts
=240} < Tneas., } 7

h S

10}

2 4 6 8 10 12 4% 16 E) ’(@VX 102

Fig.1b
W - Sample N‘lz (530;9)
o] : Lo [ 3-8
1 i 9 Tir.o%.J’Tdecay.aLs
= > > Tieag, t 2D
=0t < @
S
-
2
>
<
108} <

sauple N23 (Z¥Cr)
Ty, 10y Tgepgy i e
Tmeas. :%n

E, KeVx10?





