
Letters to the Editor 

On the Cross-Spectral-Density Sink Frequency Behavior 

in Coupled Core Reactors 

In a Technical Note by Nagy and Danofsky1 in this i ssue 
of the journal , the sensitivity of the sink frequency to core 
spacing and the thermal-absorpt ion and f a s t - r emova l c r o s s 
sections of the coupling medium of a two-slab coupled core 
reac tor has been theoret ical ly investigated. It was found 
the re that for a 60-cm-wide heavy-water coupling region 
the sink frequency was predicted to occur at the very low 
angular frequency of 15 r a d / s e c . 

However, two-detector c r o s s corre la t ion measurements 
at the Forschungs- und Me/3reaktor Braunschweig (FMRB) 
which a r e being ca r r i ed out present ly cannot confirm this 
r e su l t . The FMRB is a swimming pool type r eac to r with 
two weakly coupled co res which a r e moderated and r e -
f lected by light wate r . Each core contains a 4 x 7 loading 
of MTR fuel elements with 90% 235U enriched uranium. The 
coupling region consis ts of a 60-cm-wide heavy water tank. 
The quality of the heavy water is bet ter than 99.75%. The 
aluminum walls of the tank a r e 8 -mm- th i ck and the re is a 
6 -mm-th ick light water layer between each core and the 
side of the heavy water tank. 

F i r s t evaluations of c r o s s power spec t ra l density m e a -
surements with the reac tor at delayed cr i t ica l and at a 
symmet r i ca l power distribution lead to a sink frequency of 
about 250 r a d / s e c which i s in poor agreement with the p r e -
dicted theore t ica l value of Nagy and Danofsky. 

The effect of the thin layer of light water on the theore t -
ically predicted sink frequency has also been considered by 
us. Two contributions responsible fo r a change of the sink 
frequency were taken into account: The effects of the f a s t -
removal and the thermal -absorp t ion c r o s s sect ions of the 
additional layer of light water which cause an inc rease and 
a decrease of the sink f requency, respect ively. The o v e r -
all effect has been es t ima ted-by using the curves calcula-
ted by Nagy and Danofsky of the sensi t ivi t ies due to these 
in f luences - to be sma l l e r than one percent . 

In conclusion, we agree with the general t rends of the 
sink frequency with regard to the geometr ica l and mate r i a l 
data of the coupling medium but the predicted numer ica l 
value of the sink frequency for a 60-cm-wide D20 coupling 
medium could not be experimental ly real ized by us . 

F u r t h e r m o r e , the charac te r i s t i c t ime constant of the 
delay t ime distribution between the co res and the coupling 
react ivi ty have been determined for the FMRB according to 
the model of Albrecht and Seifr i tz 2 ' 3 to be about 2 msec and 
55 cents , respect ively. 
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Additional Comments on the Cross-Spectral-Density 
Sink Frequency Behavior for Coupled 

Core Argonaut Reactors 

The sink frequency as measured in the FMRB reac to r 
by Viehl and Seifri tz has been compared in the preceding 
Let te r 1 with that calculated by Nagy and Danofsky2 using a 
one-dimensional model of an Argonaut-type r eac to r . It i s 
repor ted that the observed sink frequency i s higher than 
that predicted for a 60-cm-thick D2O coupling region. 

It should be noted that the r e su l t s shown as Fig. 3 in 
Ref. 2 r epresen t a d r a f t sman ' s fi t to the calculated values 
given in Table I of this Let ter . A calculated value for a 
60-cm-thick D20 model was not obtained in the original 
study and thus the value fo r the 60-cm coupling region i s 
est imated f r o m Fig. 3. Based on Fig. 3, the predicted sink 
frequency is approximately 40 rad /sec . This i s l e s s than 
the observed 250 rad / sec . 

TABLE I 

Sink Frequency as a Function 
of D 2 0 Coupling Region Size 

Coupling Region Size 
(cm) 

Sink Frequency 
(rad/sec) 

20 5000 
25 1600 
35 560 
45 260 
55 110 
75 0.17 

The dif ference between the observed and predicted sink 
frequency may be due in par t to the one-dimensional nature 
of the model used and in par t to the two-energy group 
approximation used with the associated choice of nuclear 
constants. Also, the model used in the study of Ref. 2 had 
external graphite r e f l ec to r s and 15-cm fuel regions and it 
i s not known if variat ions in these p roper t i e s might a l te r 
the predicted sink frequency. 
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