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Subject: Self-indication and raw data

Reference: WP1999-7, CP-D/584

There are 6 entries (40876, 40884, 41151, 41290, 41394, 41426) compiled with SIF
in SF6. All were measured by Yu. V. Grigor’ev et al. at Dubna and Obninsk reactors.

Because the definition of the self-indication is not very clear from the entry (which
was proposed in WP1999-7) and it is closely related to transmission and reaction yield,
I would propose to collect explanation of these quantities into a new LEXFOR entry
“Transmission and Reaction Yield”.

Distribution:
blokhin@ippe.ru
chiba@earth.sgu.ac.jp
claes.nordborg@oecd.org
emmeric.dupont@oecd.org
ganesan@barc.gov.in
gezg@ciae.ac.cn
hasegawa@nea.fr
henriksson@near.fr
hongwei@ciae.ac.cn
jhchang@kaeri.re.kr
kaltchenko@Kkinr.kiev.ua
katakura.junichi@jaea.go.jp
kato@nucl.sci.hokudai.ac.jp
Kirarlyb@atomki.hu
l.vrapcenjak@iaea.org
manuel.bossant@oecd.org
manokhin@ippe.ru
mmarina@ippe.ru
mwherman@bnl.gov
nicolas.soppera@oecd.org
nklimova@kinr.kiev.ua

cc .
griguv@ippe.ru
oigawa.hiroyuki@jaea.go.jp

n.otsuka@iaea.org
nrdc@jcprg.org
oblozinsky@bnl.gov
ogritzay@kinr.kiev.ua
otto.schwerer@aon.at
r.forrest@iaea.org
samaev@obninsk.ru
s.babykina@polyn.kiae.su
scyang@Kkaeri.re.kr
s.dunaeva@iaea.org
stakacs@atomki.hu
stanislav.hlavac@savba.sk
taova@expd.vniief.ru
tarkanyi@atomki.hu
varlamov@depni.sinp.msu.ru
vlasov@kinr.kiev.ua
vmclane@optonline.net
v.pronyaev@iaea.org
v.zerkin@iaea.org
yolee@kaeri.re.kr



Draft of new LEXFOR entry “Transmission and Reaction Yield)
Transmission and Reaction Yield

Definition: Transmission T(E) and reaction yield Y«(E) are defined by

T(E)= exp[— N; oy (E)]

Y, (E)=[1—exp(-n, o; (E))]lE) (x = capture, fission etc.)

Ot (E)
, Where, nt is the sample thickness in nuclei/barn, o1 (E) and oy (E) are the Doppler-
broadened total cross section and cross section for the channel x.

REACTION coding:
(.(N,TOT)), ,TRN) Transmission
(.(N,G)..),,TRN, ,RYL) Capture yield

Independent variables:
Incident energy (EN etc.)
Sample thickness (THICKNESS)
Sample temperature (TEMP)

Units: NO-DIM

Usually these data are reduced from raw data as follows:
C'. -B'" Cc' -B
T=N,———" Y =N —>*—*
Clout_B'out C'(/)_Blfﬂ
, where in, out, r and ¢ stand for sample-in, sample-out, reaction channel and beam
flux measurement, Nt and Ny are normalization factors, and C’ and B’ denote count
and background count corrected for dead time, respectively. In addition, reaction yield
from incident particles scattered before inducing the reaction of type x should be
subtracted from Y,. Corrections applied to compiled data should be described under
keyword CORRECT ION. If appropriate corrections are not applied to data received by

compilers, it should be indicated by RAW in SF8. (See Raw Data.).

In neutron time-of-flight measurements, the observed value broadened by resolution
function is defined by

F(T)=[R(T,E) f(EXE

, Where T is the channel number (e.g. time-of-flight channel) and R (T,E) is the
resolution function (probability to find outgoing particle having E in T).



Transmission ratio and self-indication ratio

Transmission (ratio) T4 and self-indication (ratio) Ry are defined as

_[ET (E)eXp[_ Ny o7 (E)]¢(E)dE I eXp[_ Ny Oy (E)]dE /E

To == ng (E)o(E)dE ) j dE/E
[2.(E, 0, (E)exp[-n; o1 (E)lp(E)dE [0, (E)exp[-n.o, (E)dE/E
Ro [.(E,)n,0,(E)e(E)dE ) [o.(E)dE/E

, Where e7(E) and &x(E) give efficiencies detectors for transmission and reaction yield
measurements, ny gives the sample thickness of the thin reaction target, ¢(E) gives
spectrum of incoming particles. Integration is performed over a given energy range of
the energy group g. The approximation ~ is applied when the efficiencies are regarded
as constants and the spectrum is proportional to 1/E. These ratios can be used to
derive self-shielding factors in reactor physics [1,2].

REACTION coding:
(.(N,TOT)),,TRN, ,SPA) Transmission (ratio)
(.(N,G)..),,SIF,,SPA) Self-indication (ratio) for capture
Independent variables:
Upper and lower boundary of incident energy (EN-MIN, EN-MAX)
Sample thickness (THICKNESS)
Sample temperature (TEMP)
Units: NO-DIM

Spectrum should be explained under INC-SPECT.
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(b) Self-indication measurement for U
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