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Table 1

Members of the European American Committee on Reactor Physics

BELGIUM Mr. Francois MOTTE
CANADA ¥r. Eugene CRITOPH
~ EURATON ~ Dr. Victor RAIEVSKI
FRANCE Mr. Roger NAUDET

| GERMANY Dr. Andrej SAUER
h ITALY . Prof. Ugo FARINELLI
© JAPAN ; : | Dr. Jitsuya HIROTA
' SPAIN : ' Dr. Ramon ORTIZ FORNAGUERA
 SWEDEN : Dr. Eric HELLSTRAND
SWITZERLAND Dr. Rudolf MEIER
UNITED KINGDOM ~ Dr. C. G, CAMPBELL

Mr, J. G..TYROR
UNITED STATES of . ~ Dr., Herbert J. C. KOUTS
ANERICA :
Dr. Walter B. LOEWENSTEIN
Dr. Fred C. MAIENSCHEIN

Dr. Ira F. ZARTMAN

June:7, 1968
Table 2 '

SUROFEAK AMERICAN COMMITTEE ON REACTOR FHYSICS
"DRAFT AGENDA FOR THE ELEVENTH MEETING

PART B : TECHNICAL SESSIONS.

1. Review of recent activities, national programmes and discrepancies
between integral and differential nuclear deta (all participants, new
information). .

-Report on the EANLC meeting.

-Highlights from Recent Reactor Physics heetings (Norway,
Washington,. Toronto, Japan, ; ).

-Flans for Future Reactor Physics Meetings (all participants)
2. Information on Meetings Recommended by EACRP.
~Heterogeneous Methods (Naudet),

-Few Rod Experiments (Reievski),
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3. Topics from Previous Meetings
3e1 Thermal Fission Spectrum,

-Discrepancies and sensitivity of various parameters to
these (Tyror, .

%+2 Thorium Fest Systems.
~New information (ell participants),
5.5 Pu Physics 1n.Thermal Reactors.
-New information (Reievski, . < ).
4, Fast reactor Fhysics (main item)

-Techniques and accuracy. of high precision integral experiments
(US, UK, France, Sweden, Japan, ).

-Facility for production of & standard fast neutron spectrum
(UK, Belgium, France, Germany, )e

5. . Reactivity

-Definition and measurement of reactivity in power reactors
(Sweden, Canada, UK, US, )e

6. Compilations of Interest to EACRP
-Evaluation of fission product dsta.

-Fast critical experiments.

Appendix 1 BEACTORS IN THE UNITED KINGDOM

Gas-Cooled Reattors

The cunulative availability of the WAGR up to May 1968 is 76%. The peak
irradiation of fuel in the original driver charge has reached 29,000 MWd/Te
while the irradiation of the ecivil design of fuel has reached 19,000 MWd/Te.
During the last six months the predictions of power distribution produced by the
FTD-2 programme using correlated data have worsened to give a standard deviation
when compared with experiment of 20%, Improved methods have now been introduced
which employ the basic ARGOSY lattice code in the triangular reactor code TRIFID.
As a result the standard deviation between theory and experinment has been reduced
to 87, compared with an uncertainty of 5% in the measurement.

Arrangements are well advanced for the preparation of the third DRAGON core.
The main purpose ofthis charge is to test fuel for low-enriched HTR designs and
will contain fuel of an initial enrichment of 36%. This third core is expected
to be loaded in June of this year. : i o

Consideration has been given within the Project to an HTR design employing
low-enriched (approx. 5% U-235) coated particle fuel in the form of small pins
in a lattice pitch of about 10 em, The Project consider that this pseudo-
homogeneous concept appears to offer attractive fuel costs.,

Water-lioderated Reactors

The Stean Generating Heavy Water Recactor

Power raising of the 100 M¥(E) prototype SGHWR commenced on the 19th December
1967 and electricity was first exported to the grid on the 24th December 1967,
The first sustained run at full power took place on the 23rd January 1968,

3—7
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Operation and commissioning of the resctor at power continued during January and
February, culminating in a seven—week run at full power which started on the 1lst
Mzrch and ended on the 16th April with the conmencement of the first planned
maintenance shut-down. During this seven-week run, the plant availability was
96% and the load factor was 90%.

The total number of units of electricity generated up to 16th April was
138 x 106,

The reactor physics experience and data gained during the conmissioning and
early operating period was presented to the recent BNES Conference on Stean
Generating and Other Heavy Water Reactors, In general it is concluded that
measurements have shown that physics performance is close to that predicted.
Using the standard METHUSELAH-based methods the following results were obtained:

Reactivity:
Cold zero energy keff = 1,0068 + 0,0015
‘Hot zero enérgy = 0.9995 + 0.000L
Full power = 1,0025 + 0,0002

Reactivity Coefficients: Measured Calculated
Stean voidage o ~0,007 + 0.002 - 0,006
Moderstor temperature (mn/ C) o .5 0.5 20.5
Coolant and fuel temperature (mn/"C) 8.4+ 0.2 -12.3

Power Distribution: Generally the agreenent between calculations and values
based on quality meters for channel~to-channel power distributions is good.
There is, however, a systematic tendency for the observed powers to be
about 10% higher than computed in the booster channels and other high
flux regions.

Fast Reactors

Prototype Fast Reactor

Construction work continues to follow closely the pianned programne and
power operation is scheduled for 1971.

Dounreay Fast Reactor

The small leak in the sedium circuit of the Dounreay Fast Reactor has been
located and the primary circuit has now been repaired. The recommissioning
prograume for the reactor hes comaenced.

ZEBRA

Two assemblies, both having compositioné to yield near unity values for kinf
have been studied. Both assemblies use plates of plutonium, uranium and
graphite but in one case the composition gives a soft spectrun, whereas in the
other a hard spectrum is achieved. A complete set of reaction rate ratios is
being obtained using foil technigues in both these assecblies (viz, U-238 fission,
U-238 capture and U-235 fission all relative to Pu-239 fission), and the spectrun
is being measured using the LINAC, hydrogen proportional chambers and Li-6
speotroneters.

An. ELMOB fiQé-group library (in approx. 2,000 groups) has been assembled
from recently evaluated data in the UK Data Library using GALAXY and GENEX.
This is being tested against the ZEERA experimental results and other fast
agssenbly results with a view to adjusting the cross-sections, within the dif-
ferential data uncertainties, to fit the integral experiments.

Work is continuing on the detailed analysis of the PFR mock-up in ZEBRA
aimed at checking the methods and data used for PFR predictions.

Methods Development

Improve ents to the WIMS code end its data library continue to be made.
Increasing emphasis has of late been placed on the use of the code in design and
assessment calculetions. The objective has been to define a mode of using the
code which is economic in computing time and yet of adequate accuracy. As a
result, MINIWIMS calculations can now be perforned which are only a factor of 2
or 3 slower than the more approximate METHUSELAH and ARGOSY methods in common use

3—8



for water and graphite lattices.

C. G, CAMPBELL
J. G. TYROR

31st May, 1968.

Appendix 2 " Reactor Physics Activities in Japan

Period October 1967 to May 1968

By J. Hirota

1. Resonance Absorption

A new method was proposed for the intermediate treatment of
resonance absorption. By the method proposed, the interference
between resonance and potential scattering can be readily taken into
consideration. Investigations were made for possible ranges of the
intermediate resonance parameters and also for temperature dependence
of the parameters. Application to heterogeneous systems was also done
by using the Wigner-Leslie rational approximation for the collision
probability. The resonance integrals obtained were in goood agreement
with those obtained by a exact numerical method.

Crystal binding effect on the effective resonance integral of U0,
rod has been evaluated with a simplified phonon fequency distrubtuion.
Gaussian frequency distibution having one fitting parameter was adopted.
With this distrubution line shape of the resonance cross section was
expressed by a superpossition of ¥ -functions, which lead to a rather
simple calculation of the resonance integral. The calculated results on
6.67 eV level of U0, showed 2% increase in the resonance integral, and
5% decrease in Doppler coefficient compared with the free gas treatmeént.

2. Resonance Overlapping

Two kinds of resonance absorbers are considered. The absorption
by one of them is influenced by the presence of the other mainly through
the following two effects; (1) progressive lowering of the flux level
caused by the absorption of the other and (2) local depression of the
flux around the resonance. The latter effect is separated in a program
RILL by an introduction of a newly defined resonance integral. The same
program is us€d to investigate the_overlapping effect for combinations
of U235~ y238 | puy239. Y238 and Pu?39- pu240, in cylinder lattices with
the results indieating the importance of the mutual shielding.

3. Fission Cross-Section

The spin and energy dependence of the fission width for U 235 and
Pu 239 was calculated in the energy range of 100 eV - 200 keV based on
the channel theory of fission. The transition states at the saddle point
have been presumed on the analogy of the low-lying collective states of
the stably deformed even-even nucleus, and fit to the experimental curves

of & and d,. T®*¥/ P& £or Jow energy neutrons was calculated as 2.3 - 3.0

for U-235 and 30 - 140 for Pu 239,

A new cvaluation has been made for PuZ39 corss-section in the keV
region. The present evaluation gives a better interpretation to both
the o -value and fission corss-section, and confirms the applicability
of the channel theory to fission. In the resolved resonance regions,
a fit to the cross-section is obtained suitable for use with the GENEX
code. ’ i
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4, Control Rod Worth

The control rod, which is generally used for BWR, consists of
an array of B4C cylindrical rods having stainless steel cladding.

The usual calculating method for the control rod worth does not
exactly deal with spatial neutron behavior in the system, especially
with the neutron passing between the neighboring B4C absorbers.

A satisfactorily accurate treatment using FFCP is presented, in
which following hypotheses are set up: (i) Neutrons are monoenergic.
(ii) B4C is black for neutronms. From the results it is found that the
neutron passing between the rods has a great influence on the control rod
worth.

5. Critical Experiment and Analysis

Criticality and flux distrubution mecasurements were made on several
kinds of the lattices of the NAIG Critical Assembly (NCA), varying the
water to fuel volume ratio and the fuel enrichment. Analyses werc done
by the four-group diffusion approximation in which the buckling-dependent
group-constants were used. The calculation of criticality showed satisfactory
agrcement with the mcasurement. The agreement between calculated and
measured flux distrubutions, however, was not always satisfactory: The
calculated fast flux was higher than measured one by 15 to 35%, epi-thermal
one lower by about 5%, and thermal one lower by 10 to 20%.

A serial critical experiment was started at TCA of JAERI in cooperation
with PNC, in order to get thc basic information concerning the utilization
of plutonium enriched fuel in light water power reactor. During this
period, as a first step of the program, the thermal ncutron flux distribution
through a fuel rod, of Pu0,-U0; was measured in the well thermalized field
at the center of an annular core, by using activation wires of Dy-Al, U-~Al
and Au. The fuel rods of three sizes of diameter and three kinds of
enrichments were used. The calculated results by the THERMOS code agreed
satisfactorily with the measured one under these experimental conditions.

6. Reactor Noise

Various formulations of stochastic processes of neutrons were
reviewed, and studies on noise-ecquivalent sources and higher order correlations
of neutron population were summarized. Two-time Boltzmann equations are
newly developed and applied for deriving Rossi- « formula. Fundamental
recurrence relation describing the multiple collision processes of neutrons
is derived which accounts also for stochastic nature of the processes.

The fluctuation in neutron counts occurring in the course of short
time intervals has been mathematically formulated up to the third moment.
Second and the third order fluctuation parameters representing the degree
of neutron correlation in the system were derived as functions of time
interval in a form that is independent of the counter efficiency. It was
suggested that meaurement of the effective multiplication factor of the
system is possible by comparing the third order parameter with the square
of the second order.

Bell's eq. for the probability generating function of the neutron
counts in three time states has been analytically solved with the two
forked approximation. From this solution it was found that any experimental
datum on the neutron fluctuation consists of only three basic parameters.
Average count rate C, decay constant « and chain register rate C, were
chosen as the fundamental measure of correlation. It was newly proposed
that Cp could be presicly measured by observing the waiting time .
distrubution for triggering. Correlated and uncorrelated part of the
Rossi- & data in a thermal system were analysed in this three parameters
method and the resluts were consistently explained.

7. Fast Reactor Physics

The prompt neutron life time of 5.7x 10-8 sec of the small fast
system named FCA I-1 was obtained from pulsed neutron measurements at
different reactivity conditions including just critical. The experimental
value is larger than the calculated with a Code KPARAM by 30%. It was
also tried to measure energy-wise prompt neutron decays for two bare fast
cores of different compositions at Keff=0.91. The time required for the
injected pulsed neutrons to get an energetically asymptotic spectrum is
nearly 0.5 micro second.

A multi-group analysis method was developed for the fast pulsed
neutron experiment. The time behavior of pulsed neutrons in a spherical
single-region system is analyzed by applying space-dependent Green Function.
The theory is appropriate to analyze the short time behavior of the neutron

flux of each energy group before the spacially fundamental mode is established.

3—10
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ORNL.-DWG 68-5492

A series of intermediate energy core experiments for obtaining in-
formation on the group constant in the resonance energy region have been
started in FCA. The first core in which various integral data are now
being taken is composed of 20% enriched uranium, grphite and polyethylene, and
the median fission energy is about 500 eV. The median fission energy will
be shifted to about 10 KeV in the second core and about 30 KeV in the third
core in the series. The spherical core with natural uranium blanket is
adopted for convenience in analysis. Mechanization of the process to adjust
the group constant by Usachev”s method is now in progress.

8. Shielding Study
Several groups engaged in the penetration study of fast neutrons in
shields: :

i) The invariant imbedding method was applied for fast neutron
penetration in water by the NAIG group. Experiments were also
performed by the same group and satisfactory agreements with the
calculated were obtained.

ii) Experimental studies for fast neutron spectra in iron-water
system were performed systematically by the Ship Research Institute
group.

iii)}Fast neutron spectra through heavy concrete and graphite were
studied with a Li6 sandwich detector by the Kyoto Univ. group,

Experimental and theoretical studies for neutron and gamma-ray

streaming through annulus and off-set duct were carried out systematically
by the JAERI - Hitach - Hitach Shipbuilding group.

<+
O
T =
- w Te]
2 oo
w 1 T
W << I t
te & R .
< = w l . S 7
22 3 Th
5 > o o5 ol BT I O
a & £ _Q r 1/ 5
n 9 .o I -7 -
~ 3 an & [ =¥
S Oy EE gg u -
Qe3cih :3 lr i L £ B
: = T r 1]
= { —
Pil-i 2 7 =
" 1 H ~ ~
& P 1 / > .
- N(D £
gq l{ l’ « ,’:‘
= ti : I i : gg b
—H A ) a2 RERTI |
i { H (o)
o =t o
& B
I H— -
1 4 ﬂI ©
i
1l
o i1
1 ~
, 1
! :
Q
(o} Q © < N Q @ © b o o
o - - - - -~ o o fe] o
/‘)\/\
b5
e e

3—I11

43



44

/4/\/3 I_m%ermoilona,é M»eet/‘%
/4
" '}\m%@mégﬂ\fﬁiﬁﬁli’ﬂﬂ ’

f%enmoc Ly, ANS Reactor Physico Division 4

o Invitation 1279 v 7 %%géﬁp«ﬂx%ﬁﬁ¢/%q7;M\h/ibrﬂ % o
ﬁﬁ%ﬁ~M%7Mzm%uiup 2 M al o 0BT s Lr.
/\ﬂm’t{;EAC’RPth%by)é”‘z 1 T[Grf a G012l 2 b 1= paper o [BEF
e hBE T3, 2ahe. ﬁﬁmfémﬁww\ﬂg%%) Ea R T 1
£73. Awﬂmerli’K&\ AR »»)
MLmﬂﬁmii}iurm ?zw?ﬁkﬂﬁ%ﬂﬁli&ﬂlhwﬂbi7zq
ro(?)/\ljléf ﬁ?%/\mfm&l .Y, fl’_)\( L?j?”\/\p\ z‘f%t('ofbf{» Seitt LT
AR L PNEFAN o s T L T Hv . hen <HLE Uik,

' (% @)

Hﬁ?mﬁ%@ ﬂ%%@ﬁ 41
HABF N ERK |

r/;; (ﬂ/%}ﬁﬁ N ‘7A N IANa

fX‘"\ﬂ' J’”“Z'l‘i%;’nbﬁ" 7“7”‘% Wregf B <o WG N T EL N TTe
L 5 T idfs]eviBay - rav, M"‘W”‘W'fbrflﬁﬁiﬁﬁﬁi NIRRT B 37“&.)
Franbar, 235P¢ﬁ546m%ﬁ‘ ﬁ%lﬂﬂ?&?hM£%% L7>
ncor T = LoallE s Ure. |

g a7 0 7 AR T RSy 0B A e AT S
HE G Ty Lis.

-3

(> T A TU T3 L) ,
¢ 3 19455 40 208 (K) (0102 ~ 17530
ern B RFHTRHEEE

Hika g% 2K KLES

3—12




45
(B ® 49 F -)
LB VB EREE @ G0 T 3 AN 1
z RIZFRF 7K mEEk o
s By o LEMLART K w HA
q @& ’
(Bl 6 oA %)
4 YHLFER A Dhn s i BB TFET %K EERT
¢ BEWRIGDENe ¥ atl B w 4% B wK
b WL Gt LT 7R FEik-
" &
O  (BE o g &)
7 VW Z A A A« HUTHTRIR % B FaFiE
9. BlWEN S L Ve 2 K kwid-
9 WL FEH A LS -2 Lp #K /Q/"Ié'jln
a4+ F gk AE-%
" -

UT oo dost avafiln E e @ = < -HeMF gL e 7. maEi
Wi, BPtka s e B BL A e End o BN EnEG AT b b3
roetTarhreEy e, =Kfe. SagFer ARy LTRHI3T .

37, 18 o \Rl 1 LRl Aigh fluxtpizr T agia survey & [BwF o %
L MBS EE At w3 N s A L T LIF L e b i BB F o e
Falblonny . Kk 7o Wd T Hyn ) & Bleev B » e

2aRIFARFF 7w 212, AHalEr 7y T a survey aff. Z o gfeise

C)zz%ﬁyﬂﬁ&¢ﬁWM7wmﬁfmv<‘buenawmeﬂ@?ﬁ&ﬁ?<;m
WGIERT ST UL G IR e X SR A Eathorh. 1o, 2N TTLT,
1,000 KW AR T <3073 22 FEENH L BB . FTTi=13 00 KW 2 1:
lI%MVAFn\“LMZ"IJ*J’n\Z)aa\ZL\b‘Eﬁ,n\“ﬂié A, e s e b < L Lo
LT 4000 KW AT PRY T ﬁ%@v\"i’% 7= .

&m&@77Vz%ﬁ%m@}ﬁ”Vﬂ‘ﬂiﬁﬁﬂ%Wﬁv7MZM%ﬁmsume%M%\
ﬁzg@ )‘fMO ‘F}"Ml?/fg(blzi Y s mWf’mﬁ(ﬁ,o\"%J 3¢ %ﬁgfq 3G aBNEH
E R AW~ Lm/me,ﬁﬁ%%’h\“@]’l“’f’bL;‘C?—ﬂ\"i)ﬁ nryavz o G w7

Y NG BB el B e By r vy BRa T ) T |

40 FEFET 0 Ltho sy LGBTEF LRz 23, WAL F BT A BT A 2 T
—Tw\mwzmeﬁﬁﬂ@zuzﬁ%ﬁ%itm%MzUsﬁu%+z,ﬁmiRW%
MuﬁuK%ﬁmmﬁﬁuﬁuiﬁﬁéﬂ\ﬂwrk%ﬁwbiﬂ~Tiﬁwqﬁuﬁﬁ

3—13

[ e



46

“%iﬂ flure HiE3 3ol Toatah . S L. TMTRavE g X
Lzv v fitse s 3 Ff{?l:f(a\ badesiyerhs . TMTRiz%ad 5=
NEBAA T T3 > e avT 3 i<, VAR bﬁfy}»mli‘ﬁ’%ﬁ Lprtcd Wieo 21370
neat ok Biatads 0y TR WFAN A /;}:\L{"/m\"i)j YN, [ sV Y.
/ﬁz\ff‘ﬂ%‘]’ﬁ,,m‘lg/\/‘y/lzﬂuzm”;mm%ﬁ;}%a\"vﬂgow:g i<, ‘ \

Co "ERARIGT 1290 73 WEE T B 1K o survey &. Z¥ng
p BB @lln ) dreec FAVE s < 2EM e asor LT G
n-Bprzaflifcvitz sy {RRERRLEATEL 2 LG agd) o k.
S KT e T3 W PRI cBHEWR YAkl o0 P ERREY
%‘j’%h\"hﬂ 1<, '

S 2R TP ANTENRIE N A L SRR A N R/ e E] |
Yo By V1ol LN T o U o B e L. BB FR R LA "
Lol o0 BHER GHLE GRLr o T LbBrErd el et
ANH 3 K. \T}I?lﬁ@ﬁ HALD ToF 2~ 7 FwBlEd oriz x< l?:/r\,\‘cf’\]{}% v
KF e T3ROS ) By, <FnNsT iz, Ligh phoc iz B THETEA
Fu-gue Wepl@] 3R a3 Lhe s tHR AL XK
WL, %l:ﬁt\ﬂﬁ?ﬂ ﬁ’(’lﬁ‘)irft’m%\%u%& LI<i Z. %ﬁ@_m:ﬁ/@/ﬁ?%ﬁﬁq ;
s RE LB RBE 2P L, $ N Ll Bl ens Lo ET T s aa
Goeps et TN RYST O & SR AT

I K AR T LR,

2 WA~ WA N 7 - R E T 00 KW TP <

3 BRI LER ARt oL ERRE .

4 R BREER AT KT B
ey BE O ot Pl i, Bl KT ey 3Kl - AE
WA i By o FRT 2 L e 3fifke. HuaaFe T §E 0 B,
o e 7/\1/\(7 Ne~3 hs E %?ﬁfﬁuwo 7 t(?é?ml\’ll//'(‘[}l?f;{lf%m%ﬂ l:f"::{/ )\)‘4
NI 1 e VAL HT L 2 W > 7 — 128017 3 N3FaKI Jii9uz ﬁrq/\"g%?))w
W)z I AT e L, ‘ﬁ’“@?ﬁ'ﬁ%m?ﬁﬁ%’fm‘g1%]\ﬂ27’]i_}"n\“{%’rz N, B -3
#73 k“le’yd'] ng (3 4,000 Km/é:&y,( Laﬁa\"{}}%z rza (?ﬂi"ihﬁ T YT

R [T Y AT - YRR A 7 NS VRIS 52y
£ ‘?Z'J':W%TQ wre 7wl g cdnnz ez 22 z"l}ﬁ&ﬁ%?ﬁl:\‘c TLzh<,

7 Nk A e TS i v s B a BNz a Surve%%i
L Lt AFHITEE 1< o & 2 NN A L T ICY S A S A ER A S
GIET I e < B a Xz o R M1z v TR o 1. Za THIETEIA AL
Wt Bors vk’ 127 v 2ia, ok B L ek R o bR N
<, La L. ,\vquxffﬁﬂffm\éﬁ%@t L7 t#, 7(%,\'[qu%&£9|:’,?7 2t ;y\rz,',z,v 3:
g G 3T T R - > e 9 B nBies e }

3—14




()

)

47
eWFEehs §RR-5(L 18I N«

WKLo T2 an ST seti o, AFEHI N3BF s Bo=K 1 alfiAYy
LML <3 e s J<HWIN hERBRWEIN e F BBy Lo T nMa @R
Wl Batnfle L5 2Tz barns. '

| (¥ )

W% F e L)
o KOWHEE (REKY BFNTEHE)

KOs (B3 r¥) oL s cna e, BE Lo BiRET {ng.
ShrudBevy>eiztyydl. Biotd - WHEHREEnTK L. Sefs1=-7
rfﬁﬁz"?< A A&l:q%h\'éﬂt:'fq Liva 7 av, /;\2" 1zt - 135 ?W”‘ ?‘f’r’ ”f?
a5t a g alp)E ER A LT 2 T WionG e o BERET s TRY
NEE 1% vEne TKow cZEf3d 202¢)3 L,

Blhioi-dfoden, tb> NE BB KERE Fizstapf $81ET 2. &
#h ey KEF AN TR Xa )b alisola AEaty L FHlE A T 55
, T3 T, Lo LAEWEME I tonch Lz v 3 AIEFR H T 1ie hra
Aov. GEFEEA ML ERe R Lz w3205 anvBiK T,

LR HGBR A T o the IRZET T 7o 78 B#nn ). SNl T L
B BT s M2 N 2 g v, B eBR. BM T e o iR F 3
Sy AT e rocé- TRy 3T, Kipha KFLT BErF e T 3 s
B % s (L et i, Bl s B A G 1T B S SR ¢ 1Rl % - A
F7- e AR L. 4o BEECHEHE cEFH R R 2 (T v s A
EheT. fawi@w. . 1% c a LBz~ 39N TH Y THY 2
F 1< matdd L wiENS W22 T o

FE T IR bl TN, BT e Ns B R L HA G I
Brod, B e LT - cBAAL T3 T s o Ld . LT a Bl T
WEER S LV BRI SNV RS LAV £ ¢ RaCU (S Lo
gy Harkk e -BRE LA T 2o { 00 3L T

St v G I"/% ;ﬂ%ﬁzléi 129w ? t—)@fﬂﬂi/li 4' PR A b 3 2 N D 4 77T
< A BEBIE, . N ERE CEET AN e LTI AT 3 "MHDEE o RIS
,ﬁﬁ;%ly.\‘)li’ﬂ%a\“ﬁm cNtH Y3 §

KBE e & TAGEL s Hlhs 3z BNz az far. —A-ARL

3—15




48

A UG TEREL v T L z/&ﬁb’ii%ﬂfﬂ T3 LI NG LD .f
' (FEEH)

o WBHEE (ZAKY BIALTHE) | -
B L G HE BB . GG e ARAE ARG Il Ny ré < &
WET BKREY 7 ABFERED) w383 =B e hT o Kith e py o 1c
W, B cabha AT ET CHREWRITER L - FoEEIN, KTt
tili‘%ﬁ/%?i’«i T N3 5126 701 3. Fﬁ%.:ﬁ%ﬂfgﬂggm e KEHE ¥
%73 Eliba ML (LA AR BT ) WA AR T T
(&1 (R ERESwz i T E T ) CIREH AR 3R LEEE A QD\;
R TR E BT | ST A R e R GoRH o FATY
%ﬁ\4ﬂﬂ@@ﬁﬁm@?@@ﬁiﬁ@”(%K{ﬁ??y{%ﬁ%&%iwéjﬁm
A1) s . |
DGR g ME et AR EA T Fa B R T R BT oY
i#%ﬁ%/wgnem@?ﬂﬁﬁﬁ«ﬁ$im%¥‘W@W%Kfﬁﬁm%}aﬁﬁKD
o1 (HITAC- 10z, IBM 6507 7 %) 0 ERfl. Sn 3 - F. B - FEx
VB, 7 TR — U™ Enett o Nadid F RN 7 & o By KEen il « LB
BN iTw, oo R EbEde 577 2 2af 77y crcYE . GEY ok
Fothiacns. Rl $5 ) ~44a 404, KFRYT B2l TEo
B AEEaL 7y 7k a T dg HH e HE T s RR s By
el AR KN LT ER f‘?ﬁfﬂfﬁl“m vz B8 HHER. 1v7Fu=73%
R AR T FHES - ¥ &n| EEE) WE b 3 IHERE AT v 3
5‘(7?“%’@%‘!@#%5@5 Lz, TCA BT RIAE, ;{f;%]@;ﬁ]{ﬂ;l\%é‘] Poiks
waBlEwlTreniie) « Wi THETEA ~ Bl ERE. RET B, HETER
Wk, BT GG AR LA ¥y 7 - B MR 0N ¢
v NG G REEF B X T3 oo ALK« KEHERT
Rl vz, |
. e @/?Z{ﬁm‘d’\\}‘ £ ¥o TREK f}?ﬂﬁ[il] ’ﬂ(@ﬁ«a’( 7 - '0\"% £ <128k 3 o
G AR Bl ARE s Bt T s REEL RFN T - FasfiiEER
N RETs LA e HET AT . |
CHEBciahe T e e MET s Tk Box TR ER -7 (B
Fro-Traae) EFRLZ 3. pme dowy < AET BN T 2Bl TN
GeaRue. 77 reeElie s NE Ry AT a7 o a QT AN KEL 2

1) ﬁ@ﬁz,@ﬂﬁﬂ%mlﬂn: WE :Xw E]z[%]’,%l; tf v p%@bh 3,
D Ny aRRET e LB abaT A Fe T P23 ET s

3—16




49

WS o #) o a3y T o Bko BB 2 3FE =K v il 75 27
7° A ? */7‘7%%0\%0\‘?’% ;C’}flz'li\% ATy ¢ ?ﬁ?ﬁ?f( V)V\ﬁﬁiif — F (Psewdo mode)
A i3 B deRlUwy R T ENGUEL N3 it icBE L F o
BB A8 T3WME -7 ¢ BBEB87: T3 775 2 - 7wkl
bavh &%, T NA F o TR 7 (Hydrogen Bomb) 2B L 7 v 3 2137 ¢ e
GLERTE )

TR ERAE T = 3 B T

GRBIVEB 1. FREFH (KUR) 2@ e LEREREAT Y, Tosal
43 R THMAL Y. B0 B3 EH it CEE Hiz& Voltage Eng. Co %. L~
112G GKThEvE - 20 MeV. JRb-a@Hl AL W LRY 20 nsec~2usec)
2L 3R EIR HAEFR. TMER e 1: 70 TR e 2 KR RN Z 21
fote. 23 FETEWA v 21 BHHMES 7o 7o TR | T TR
MM 1 7 - a2 Vic 7 5 BRI R G e L 73 22 (o~ F it
??‘Wf’ﬂ/ﬁﬁ% FEach s in\. HL -t 90 L - FURAEte BN
3TETHS. |

G« BRI A )1 1

GKBINPEE 13, 23 AR T Hlle RUM ERMBYE L1 d 0 3. THY

.”ﬁ%ﬁz?\}t: 7198 4683 Z“I:W%ﬁl\/ T1ELnea e A3, Y. Bkl viR80H

ot ne Lz, Szl HTAER (XK. W HEH) WL HiEn TN
Wz 3.

=
(WIETEH) RUTIRMETEE
Wi 4 4 8 . © Higjud

(F&A) ®@ W AFER)
O FEIPLR » £ZK ' (MuEuE)
@ iy | © fous (BEFH)
© HIREISH Rs v BR . Balr s ek Ea s 20
@ BT EER (Fihwbe 2303k 04 - (/figﬁji;lﬁf;ﬁ :Tzﬁzﬁ?azfiﬁitﬁ—wm

Hieh Ghorr 6 A | -ddace)

3—17



50

CERE N T

Bt L2 T 910 ¥R FEEHIFT R0 5 6 v B Mg F v £F
RoG 855 AN 1Th3 3 Lic, ANE - n 8tka 7 21U ¢ ﬁﬁﬁ/\%%i Wk 2 S
N7<3 BT,

1. GO HFAEAE
FERAURL (43- 8. &)

LEER (FEE W ’Xﬂ\ FK)s i/\t 713, /’L\ﬁr?ﬁwﬁv 7z A Ma 453/\@\
et T T2 2% T 3na bk, THAa b 3 LABRE LI . 9559
Bk, AFBRcaf BB TH Yy okt i33 a1 7758570
—7¢wzozm¢§.» , THEK L. T BrTics M7 - <l T8 - Bilx
wzz%v
) BEFCEAR LY S THE BT Ay >T 8% ehv BEMILIE. F
‘,?~7ﬂ@ﬁ;xtvyfﬁﬁ\ﬁmmm%%W%\mfﬁzmﬁzﬁﬁo
@ EEFHMT 3 Ve KT B - ve HEE. GOk, SERITAE. #unE.

KA. MtiER%. - ‘ |
Q) EEFE 7T - ML B © ¥l B8 L. FliEmH. BT L
-7 Fyra-EH BEE. PR %,

NGB T 3 WMERHAEE oK 2o UL )RR BT )3 e A
1o Bk BHMEE s CoRING TR s W ABTE S L. p /77
~HME 9w iaa B ANL - 6792, 7020, 7320 A Report YT L 7 TENEW
Ky 79 - g %Tbﬁﬁﬁﬁii%rTur</WE FHRFT5E) . GRHEE
@ F v 1°7 - &Ws %75%% é’(ﬁ Bl o LB EE 3, e %iﬂiﬁ@rﬁ Jz’)
v - Ju e BT - 70 AR LRI T E S o VR 0 i o B e
RIS T D L N RN R 21/ A - GRS NI VR AEY R Sre £= s
Y3 e HIEL 2 3,

AFER Kotk Yo lB8E. BEF ol vey AW, W< onaf
7 -k, %V7%EVZiMmﬁ%Zhvr/téﬂﬁuzazv

Ly,

2. WA Wk by - FEE

Z23Ha AU AN TRER Y - RERWIBA x L. Ko d 5 sBEAAE 8015 T
RogiE v L s |

3—18




51

BIHARL BV R E AW T

M LEeEH.
B3 S 3T L FRm L 518 0. Y B a4t
ALK vHhs. Lonvsi:>allBa S i a&lvons bW T BETA. wit
Bk e 7“7,@1?“% a?fff%%m’ﬁ&%z vt BE ze Gty V4
vz by B EEMEE R0 B 0 HE, ﬁﬂm%ﬁ;IAEAzmmﬂv
zavé ZX4Z IR AT m?%“ﬂ?%MQT13I mé%%%WU
B L S ML EPIFER A s S e Lr-. "
??T?‘ﬂ/(ﬁ‘f"?”‘ 26, LaBHME T s Bk i ELZ fi%ﬁ'l%r_ﬁﬁ%ﬁr
FoaZn\sta @ ETET ARG k3 . %4mmﬂﬁﬁ@;7uzaM&v
Lefabnteidgnn. Zaz%ic)n 2 3N Hit3 BT BT (EPEA,
Gy, Gk, LY RFr ey L < cEEVIRE R, T 0L Lo Bl
BAGS BRI TR e A e ) 3B e T a g
IR TN A AT & AN IER
Wﬁ!qu%ﬁdm%ﬁxzbz%©wu%z@1nﬂnmfﬁ%wqrm&ﬁ
o 8P oy sl thkathie 73 - c L HE92T 5.
2) EEanT ‘ S
L LR TIN5 :
N oA wr A Y -HEEPIFEER AL e n
2 HIMTF S 3 BH%E a gt £ 0 YK cKEE o Zﬁ}f :
N HoER oLt B itE v
caTvtal rGalt%
o HoEcKTIEARATE a1
& BlWH I WEE et n B o pEL
o HEEH L4 HT
D MNP ZE . NF o renabadii
7 Ry eH e GHAFR G, BhE
GRS TS :
n BFEad e Bl Rv CET R s L% o~ TR
o ALEPIEERAE o SRR
3) AWK
1968 G 00— s970 3 7R
) FGEHA
1 £
%) TE
Ak CTAWH (RBF. BB BT i)

3—19

~—



52

WA T 3 ke T - RAHRE

bl BLE LRI MT 3 R T a kA BHNKa 2B R
Fot- L3 Lie. ,

L AB% (9FzE ~ 3E)

B R &% A Ay (1
2 B¥L (9H8448)
ER B ¥ AMEN (ZE)

"f§'$®ﬁ (9848 -
' CGRAH ¥

4 AEA (9ATE)
i g RY B Y RERT (B8R0

HHr [ T4 -2 T T 0 Baot

1. “gvry FRNCLEFI9nT”
(Kt WIHEsFNI<)
Dr. 7. Orndoﬁ ( Los Alamos M)
£ 3 : 9ECH R FHIKELY
2 ¥%AarT BURERBY RGE

2. "WMFHEHE T
lnj-ormaﬂ Meetin
(Dr. M.N. Moore &= LT)
£ 3 ¢ 9ATH
r 2y o GRKE LYMEITBRE (F5)

<ﬁ@ﬁ¥ﬁ“~V$~<%ﬁmﬁpLﬁa@;WHﬁifm@%¢gu)




53

E o A A B A%

1 AMESIVEIAL ) RAGES

BERLE 0o 0 BF 1R e, ”?/\NET F’]/#Eﬁ;msz &< R
Mk nF o ﬁh«hmﬁﬁméghﬁuﬁsvm éﬁéﬁwa&%%«ﬂ&%%%
WG LR Lo T 2T ot ioI e, '

@7k wmaE (B muﬁfﬁm ?f'?ME, (R
BFfa-§ Bl B Gy A o LGB (T5EK)

o L TIPERE dag= k<) - WHF AL (F )
wAwESXEY Mu 2K 2T X R (D
EREFR  dTRA (g o
RERHEA

@éﬁﬁ%wﬂﬁ ﬁénibt@t%%ﬁﬁwe/ZnM/%%ﬁ ”w@é”
GEBBERe G T vt L LIz v 1205 2u3at, o vBRB G o ey K
%E,l/tco S IR

(BERLY)) - wR K (HK) (2 B ol F 0
EEEL ) BY L ) C o) Feailg- &)
GwEFL ) FKEE (WALG) o) WBIE IR (LK)

% B (ki (L8 CEHsA KL (F)
¢ 0 ) E®E- URsf) o

3. BEREL LT

BERARLL 19T K% %@w\h oA\, ﬁlf%/\zfl\, Reo,c/tor
P,K,%/SLCS Group T3> riatyore, THice Lifv & %((JS%’/\%
%é é/\ﬁ{ (J. /\/wc/ Sc;, Tec,ﬁ. )laﬁ@gbZT5<;Zl o T<,

4 BIRRE » -
H % Wi« 5 ¢ H //H (}()%245#
W W BN (RF)

3—21



94

LEE K% i ¥a. K@
) ?ﬁf\mx{f(/ﬁ 9un 7T
Y4 P AR AN @"’CT/\%(A/ 2121w 37>t 7“?“1“%%&*;«\"\
h\ Reactor Pﬁfxnod Growp e w 7%?%2?%5,21 R 23N ’.ﬂ%ff
ER e HFaCEE T3 2127 3,
@ BER DEFEREGE IR0 aFEa T half
B AR B @%A«ﬂ%%%znzm<;7¥ﬁ%%%«h%uvs:z
et ey, toBEAnsakY e L,
BEL0s, o wR %\’E?F
/Lt\\ﬁ%?f'\'v - HA ?ﬁ;

WAy FKB I | 5
{2 B%L (D L‘Zl«‘?} ;&l:r‘;_'., fe. ;
X DEF(s/¢/1) bz GV FFE < hEnTs o1z 1,

() AA/SN\L;QT( K MEKE A FER T3 thnizHv 1
Salziign i BERIE IR a v, RoEF st s, pea
TR A BT en Tl >z, SR IRb TR v Fe T
bt ad e N EtRZ oS s <ihN T3 Lazts

Lo k.
@ Balmicont
O BF R ERen T LT a 007 - FLBEEARBE T3S 5 s
R A7 | RSP ER
(5) giﬁ’/\ﬁéﬂfbff I 2 AN i B , :
L REM o zicad iy ey, KEW (e -atte NP it K
Ly i< d H1cBr cadeaBfoah - 1z,
@ B0 7 (KF )

DR m»i/u?ﬁyz,z
g1 Ko, K- -@mBEM. FRCHF BHRA 3 TREEV T3¢
1~TJ’7T’

i WhEv:1-0d3cn

i il a2 GEAMERL AL -5 A3 | oo R 2850, A C
N T3 comment ¥ebiFend 32028 92 Teh by
[2tfs Tee 2Ry 0wt 3 UBM - BREANRBE T3 22t <.

V) R BT haBE 0z g,

V) Rr9ta HERa F(%%’nw‘?’.ﬂn\%wzfﬁqffun\tt yrsuztgy . #laaw, %ﬂ?}

BN (BNL) CHB2 L (A7) =) (RT3 2cizt¢-1<. 2z,

FR&ES0 o v L1TE T 202 2T By 12,
3—22




55

LELE:9w1. b, e LFT<T3 ¢,
YR iiﬁﬂzﬂ*ﬂv’\/“\%flﬁp'\ Bl U< f,&ﬁw\’?‘/‘i’?ﬂ '\f;!lqi/\fz,z‘k%
< ez,
Vi Fil%w/fr’m PIEE o niEEE Y 1 T 122 wfrw @E/\Miﬂi "z %r.?;

AF AR < N< Hffn §3 22121,

5 TWHa bt Ska THE

AR T o bl 2 - Navy 0B TF R e Ry L=< B0 3T
. No. 4 BitEn - 0o B /0 8
% /r'J 10 BY (RERHH)
19w VY d ke - aBE BRERWE P00, 7
AN EAEM L 0 0 %
Mo. & % . sz 8§ ~ 1 H
FENE @ AEE0SE.

4%
a,w

AN

e ~n T a—iNy 3T ) R vrL2 7. CEHEE

’i—‘KV‘/ﬂ\PI'/ﬁ\ /?1’ lﬁr@"%/(\??ﬁ/ﬁ\rz'/ T - - T4 /7“’4/2/@@_,“1:(/2;1'
137, REa btk WaTt Rtk FABTIC.

‘ T HNRBEA (w96 W) e REWRTE

FNRE] e N B R ﬁ’c (Z #E8)
YR A & (FEL L)
/37, 7 % 71 (F K zhf)
Y s v £ g C )
199 M /?’ ¥, % (Heé@n

28 . CWEK () oy @R
s HEHE (X1 k) v (ZERRF)

3—23



56

¢ A1z Weakington. D.C. T TN d AN SEBRGk:-Hv7. ANS a
'an e[d.m and Dosimetry Division o\ Key f Problems in Radiation Sh}e/a{,‘yzj
v EH e BRI wER IS Ry i TN T
S WA T2 ERatlidc ) 3 Lte. KE o MiZ e F o e BB 58 |
Ny e, (BRI Fd’,. '(féza-fﬂ ZW’\/HJ wihfre Yy}
ENEHAZ s BLE Ll L UG iYL Fehuoafizhtie
2EMDET 2 v

YWY LIWR I 1¥KE FEnY

-

! §
Introducing the Reactor Physics Group in the E
: Atomic Energy Society of Japan ! Y
i » : | )
: The Reactor Physics Group was established. events organized as necessary meetings for dis-: E -
! in the Atomic Energy Society of Japan in April cussion, summer seminar or lecture meetings I
§ 1968. The main purpose of the group is to are also planned. The objects of the group E
; promote activities in reactor physics research activity are not restricted in pure reactor physics *
) through better communication of technical in- but cover the related fields such. as:- nuclear ;
; formation among research worker in this field. physics or neutron physics, reactor shielding, !
g A periodical “Research-in Rea(;tor Physics” s radiation measurements. The group is admini- }
published in Japanese six times a year. This strated by about 20" secretaries. Its sécretarial Z
; publication contains reports in the form of office is circulated annually and. the present f
original papers, discussions topical subjects and office on duty is at Research Reactor Institute," |
¢ other articles, besides news items and technical Kyoto University until next spring. The finance Z
information gathered in Japan and abroad as well of the group is supported by the member’s fee |
as from international agencies. General meet- which is 600 yen for regular member and is 500 E
v §

mgs of the group are held twice a year Other: yen for student.
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