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- Gap Streaming Experiment -

Moric Takemura*
Abstract

This report is intended to make it easier to apply the measured data obtained from the
Gap Streaming Experiment, which was conducted at the Oak Ridge National Laboratory
(ORNL) during about two months beginning at the start of March, 1992 as the sixth one of
a series of eight experiments planned for the Japanese-American Shielding Program for
Experimental Research (JASPER) which was started in 1986. For this reason. the
information presented includes specifications and measurement data for all
configurations, compositions of all materials, characteristics of the measurement’ system.

and daily-basis records of measurements. '

" The Gap Streaming Experiment was planned to obtain the data of neutron streéming
characteristics in the inclosure system above the core of an advanced fast reactor for
verification and improvement of the analysis method to be applied to the shielding design.
A fron-lined solid or slit concrete assembly was placed, with or without a spectrum
modifier forming soft incident neutron spectrum, behind the TSR-Il reactor of Tower
Shielding Facility. Inserting central cylinders and cylindrical sleeves gave various gap
width and offset in the slit concrete assembly. Neutron flux was measured behind the
configurations with various types of detectors. The integral neutron flux in wide energy
region was measured on radial traverse and on the axis behind the concrete assembly in
almost all configurations. Neutron spectrum and fine radial distribution in high energy
region was measured further in case of hard incident neutron spectrum,

~ Information presented in this report is based mainly on a report issued by ORNL
(ORNL/TM-12140. "Measurements for the JASPER Program Gap Streaming
Experiment"). Additional information reported by the assignee is utilized also.

Work performed by Kawasaki Heavy Industries, Ltd. under contract with Power Reactor
and Nuclear Fuel Development Corporation.

PNC Liaison : Makoto Ishikawa, Core Physics Section, Advanced Technology Division, O-
arai Engineering Center

* Engineering Department, Nuclear Systems Division, Kawasaki Heavy Industries, Ltd.
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#3.2.1 REBEAS7OHEBK (ORNL/TM-12140k » B[ F)

Table 1. Analysis of iron slabs (p = 7.86 g/cc)

used in spectrum modifier
Element ‘wt %
Fe 98.4
C 25
Cr . A5
Cu - .03
Mn 1.0
Mo .02
Ni 05
Si 25

#3.2.2 TFPUI=ARATT7OHEK  (ORNL/TM-121404& Y ] F)

Table 2. Analysis of aluminum slabs (p = 2.70 g/cc)
used in spectrum modifier

Element wt% ppm

Al 97.5

Cr 22

Cu 23

Fe 47

Mg .86

Mn 01

Si .63

Ti .042

Zn 07

Li 3
Ni 50
Sn <10
v 150




#3.2.3 ARSI NLZAST7TOEM (0RNL/TM-12140% H BIR)

Table 3. Composition of boral slabs used
~ in spectrum modifier

(B,C - 40-43 vol % in B,C-Al mixture}

Elemental With
_ Density  Composition Al Cladding
Component  (g/cc) (wt %) (wt %)
B,C 23
Al 2.70 65 =75
B ' 275 ~19.6
C 7.5 ~54

#3.2.4 S MY ARSTOHER (ORNL/TM-12140k D 5[ H)
Table 4. Composition of sodium slabs (p = 0.945 g/cc)

Element wt %
Na 997
Ca, Zn 0.3




#3.2.5 EBREREEOG6lcnX6lenX 30.5ecmD A Y ZY — h
Tuy 2 OERK (ORNL/TM-12140% b 21 F)

Table 5. Analysis of 61-cm x 61-cm x 305-cm (p = 2.40 g/cc)
concrete blocks used to surround configuration

Component wt% Component wt%
CO, 41.9 Al, O, 2.2
Ca 274 Fe,0,4 .60
Sio, 18.1 SO, 32
H,O 4.0 P,0Oq .035
Mg 3.66 K 30

0O, 1.4




#3.2.6 EKSAF—ft&ar2 Yy~ oA (ORNL/TM-121404 9 B{H)

Table 6. Composition of concrete in the
iron-lined vessels (p = 2.26 g/cc)

Element Wit%
C 8.90
Ca 30.08
Fe 1.00
Si ' 3.27
Mg 1.04
S ' 0.28
P 0.03
Na : 0.04
Ti 0.07
Cr 0.03
K 0.50
Al 1.21
H 032
O 56.5




#3.2.7T AXAFVVAERASTOME (ORNL/TM-12140& 9 | H)
Table 7. Analysis of type 304 stainless steel slabs

(0 = 792 gfec)
2.54-cm-thick 5.08-cm-thick
Element (wt %) (wt %)
Fe 71.2 68.1 - 69.3
Cr 18.3 18.7 - 19.1
Ni. 8.8 9.6-98
Mn 13 1.04 - 1.65
Si 0.35 0.33 - 0.65
C 0.039 0.024 - 0.085
0, 0.015 0.013 - 0.021
0.028 0.028
S 0.022 0.022
Mo 0.30 0.30
Cu 0.26 0.26
Co 0.10 0.10

#%3.2.8 $$ASTOHER (ORNL/TM-12140k D 5| H)
Table 8. Analysis of lead slabs (p = 11.35 g/cc)

Element wi% PPM
Pb 99.9
Al <3
Ag 30
B <1
Ca 1
Cr 10
Cu 800
Fe 1
Li _ 20
Mg <3
Mn 5
Na 1
Ni 30
P 5
Si <3
Sn 30




2£3.2.9 UFHIANS T4 VHABOHEB (ORNL/TM-12140k 0 B[[)
Table 9. Composition of lithiated paraffin bricks

(p = L15 gec)

Component : wt %
CnH2n+2 : 60
1i,CO, S 40
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Figure 2. Schematic of the SM-2 (Iiem 1A).
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Figure 3. Schematic of the iron-lined, concrete-filled vessel
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Figure 7. Photograph displaying the mockup for Item IIG and the Bonner ball traversing mechanism. '
3.1.6 HRF-H-NRLZ2KEHFRMADHRERER (ORNL/TH-12140& D 51H)
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Figure 19. Schematic of the concrete vessel with an annular void plus sleeves X3, X4,
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#4. 1 R=v v IRE SEMK
Response Unit : ergs:cm /g neutron
ORNLF—4 BRXy v TR M) —2 T EREITER
Gr. | Upper Energy{ev) Response Gr. | Upper Energy(ev) Response
1 1. 49183E+07 6. 20000E-07
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AFLHPSOERICEINTVWSSEUNIIE. £h¥hSouth RUNorth ORETH
D, RBERZEE»PORTHEFRENE, BERENLE%RT2Lb0TH 2,
BRIBLUVI
3" KRF—-HK-n #5.9 KU [M5.5
5" #4—~FK—J  F5.10 KT [X5.6
8" HF-—®H-n #5.11 RU (5.7
hRrm
3" £+ -K-n  &5.12 R X5.8 (A~D). [5.11(E~HH)

5" #F+-K-N  &5.13 RUT (5.9 (A~D). [X5.12 (E~HH)

8" R+ —K=-)  F5.14 KT [X5.10(A~D). [X5.13(E~HH)
BRI-EQOKFELFEFIN—APERBNT, LHRCHERZARZY -28E
hTB9., kfloaryr) - rERELavy 2y - Tuy 2BIZNELES FH BN
XYy THHEETIZLETBLTNS,

Fovy 7R VI LBKERE b SN—RHFE (F5.1 @ "Hornyak Button™IZ 5H5)
FHREE . BHERE—AROBMEELFACORPRFRSHEMET 201, £
BARES 2enBLUNcnliBCAEFRC A= vy 7RI v BHSECHEEFT-
LoDTH2. Fove vy 2RI VEBRHBS NI THS (EHR0.635cm . EX0.159cm)

RO FryTP6AMY) -IVILTL 2 EFOMBEFEESEBRNBECICE




HTegs. IBRGBRIOEERZRTITbOhL., COBRETRHORIRY. 2B&HRD
THLYUPNHAESTFEEL N8, ERU-ATOHcon (500kWHFK) 27 e LTHE
RKPEEBE 2720, Fxxhiz.

. ERI FEIRVRS. 16 26z K5.14KRTRSE. 15



£5.1 ¥rowTRRY—IUYERATES

Measurements **

Configuration* Spectra Bonner Ball Hornyak

& BB Centerline Traverse Button

IL.

ITI.

Neutron Spectrum Modifier
A.  SM-2 (10cm Fe + 9cm Al + 2.5¢cm boral + 180cm Na) X X

Bare Beam + Mockups

100cm concrete slab X
lcm straight annular slit

3cm straight annular slit X
2cm slit, 4em offset

2cm slit, 8cm offset

EO0aw>
X X X X X
X X X X X
X X X X X

SM-2 + Mockups

100cm concrete

lcm straight annular slit

3cm straight annular slit

III.C + 5em SS

II1.C + 10em SS

2cm slit, 4cm offset

2cm slit, 8cm offset

. all slits filled

HH. TIL.H + 15¢m borated polyethylene

X X X X X X X

HQEED QW R
X X X X X XX XX

*  Nominal Dimensions
**  Spectra & BB : Ne-213/Benjamin spectrometer measurements on beam centerline as close as feasible
and 3-, 5-, and 10-in Bonner balls at same location.
BB Centerline : 8-, 5-, and 8-in. Bonner ball measurements on centerline at 150cm.
BB Traverse : 3-, 8-, and 8-in. Bonner ball traverses at 30cm behind the shield mockups.
Hornyak Button : Hornyak button (0.25-in-diameter) traverse as close as feasible behind shield mockup and at 30cm.



5.2 BXAILX-HHEEFARIMAAEE (KRITIA. 88235 7% 75 25cw)
(ORNL/TM-121404& D B[ H)

Table 14. Spectrum of high-energy neutrons (>0.8 MeV) on centerline
at 25 cm behind the lead slabs (Item ITA): Run 7925A

Flux (neutrons cm2MeV- kw5t Flux {neutrons cm*MeV-'kw-1s1)
Neutron Neutron
Energy Lower Upper Energy Lower Upper
(MeV) Limit Limit (MeV) Limit Limit
8.11E -01 1.26E +02 1.30E +02 5.94E +00 8.80E +00 9.07E +00
9.07E -01 1.27E +02 1.28E +02 6.25E +00 7.79E +00 8.11E +00

1.01E +00 LI12E +02 1.13E +02 6.55E +00 6.71E +00 6.97E +00
1.11E +00 L.OSE +02 1.07E +02 6.84E +00 5.64E +00 5.82E +00
1.20E +00 1.06E +02 1.07E +02 7.24E +00 4.20E +00 4.34E +00
1.31E +00 1.07E +02 1.09E +02 7.74E +00 2.75E +00 2.93E +060
1.41E +00 1.06E +02 1.08E +02 8.24E +00 1.91E +00 2.10E +00
1.51E +00 1.03E +02 1.04E +02 8.76E +00 1.42E +G0 1.50E +00
1.61E +00 9.67E +01 9.77E +01 9.26E +00 1.08E +00 1.16E +00

L71E +00 9.09E +01 9.19E +01 9.74E +00 8.31E -01 8.91E -01
1.81E +00 8.69E +01 8.79E +01 1.03E +01 5.83E -01 6.38E -01
1.93E +00 8.68E +01 8.77E +01 1.08E +01 4.04E -01 4.52E -01
2.10E +00 9.34E +01 9.43E +01 1.12E +01 3.05E -01 3.42E -01
2.30E +00 9.61E +01 9.65E +01 1.18E +01 2.34E -01 2.64E -01
2.50E +00 7.99E +01 8.05E +01 1.24E +01 1.61E -01 1.90E -01
2.70E +00 5.44E +01 5.50E +01 1.32E +01 7.66E -02 9.64E -02
2.90E +00 3.50E +01 3.55E +01 1.40E.+01 1.92E -04 1.92E -02
3.10E +00 2.26E +01 . 232E +01 1.48E +01 -7.01E -03 9.35E -03
3.30E +00 1.57E +01 1.62E +01 1.56E +01 4.01E -02 5.51E -02
3.50E +00 1.20E +01 1.25E +01 1.65E +01 4.38E -02 5.73E -02
3.71E +00 103E+01 - 1L07E +01 1.75E +01 4.75E -03 1.38E -02
3.91E +00 9.85E +00 1.02E +01 1.85E +01 -4.24E -03 3.13E -03
4.15E +00 1L.02E +01 1L.0GE +01 1.95E +01 -1.50E -03 3.57E -03
4.45E +00 1.11E +01 1L.14E +01 2.05E +01 -6.41E -03 4.09E -03
4.75E +00 L11E +01 1.I14E +01 . 2.16E +01 -8.10E -03 2.99E -03
S.04E +00 LOSE +01 1.08E +01 2.26E +01 -4.68E -03 3.00E -03
5.34E +00 9.93E +00 1.02E +01 2.35E-+01 -2.96E -03 3.53E -03
S.64E +00 9.46E +00 9.76E +00 R .
El E2 Integral - Error

(MeV) (MeV) neutrons cm kW is! neutrons cm 2k wls’!

0.811 1.000 2.37E +01 1.93E -01

1.000 1.200 2.15E +01 1.35E -01

1.200 1.600 4.22E +01 2.30E -01

1.600 2,000 . 3.59E +01 1.93E -01

2.000 3.000 7.20E +01 - 3.39E -01

3.000 4,000 1.44E +01 2.43E -01

4.000 6.000 2.08E +01 3.08E -01

6.000 8.000 1.06E +01 2.08E -01

8.000 10.000 2.73E +00 1.00E -01

10.000 12.000 8.11E -01 4.24E -02

12.000 16.000 2.56E -01 3.93E -02

16.000 20.000 5.86E -02 1.86E -02

3.000 10.600 4.84E +01 8.63E -01

1.500 15.000 1.67E +02 1.52E +00

3.000 12.000 4.92E +01 9.05E -01




5.3 FHEF AR PLVHIEE (BRTA, 8825 7% 525cm)
(ORNL/TM-121404& H 81 H)

Table 15. Neutron spectrum (50 keV to 1.4 MeV) on centerline
at 25 cm behind the lead slabs (Item IIA) Runs 1594.A, 1594.B, 1595.SUM

Energy Boundary : Flux Error

N (MeV) (neutrons cm*MeVkW's™) (%)
RUN_1595.SUM
1 0.0445 0.0529 1.24E +03 2.51
2 0.0529 0.0629 5.85E +02 491
3 0.0629 0.0730 4.44E +02 7.44
4 0.0730 0.0864 4.53E +02 6.01
5 0.0864 0.1015 3.96E +02 6.90
6 0.1015 0.1200 3.56E +02 6.97
7 0.1200 0.1401 3.15E +02 8.23
8 0.1401 0.1653 3.16E +02 7.11
9 0.1653 0.1955 2.68E +02 7.63
RUN 1594.8B
1 0.1414 0.1655 2.77E +02 3.69
2 0.1655 0.1955 2.63E +02 3.63
3 0.1955 0.2316 . 241E +02 3.83
4 0.2316 0.2737 2.28E +02 4.01
5 0.2737 0.3219 237E +02 39
6 0.3219 0.3760 1.85E +02 5.09
7 0.3760 0.4482 1.54E +02 5.02
RUN 1594.A

1 0.3265 0.3818 1.76E +02 2.90
2 0.3818 0.4482 1.40E +02 3.52
3 0.4482 0.5257 L71E +02 - 2.86
4 0.5257 0.6142 1.91E +02 2.53
5 0.6142 0.7249 1.69E +02 2.53
6 0.7249 0.8577 1.52E +02 2.59
7 0.8577 1.0126 9.90E +01 3.84
8 1.0126 1.1897 9.49E +01 3.93
9 1.1897 1.4000 1.05E +02 3.25




o4 HXRALF-dhHEFARS PVEEME (ARIC. 25 7% 525cm)
(ORNL/TM-12140k H 5| F)
Table 19. Spectrum of high-energy neutrons (>0.8 MeV) on centerline
‘ at 25 cm behind the lead slabs (Item IIC) Run 7926.A
Flux (neutrons cm?MeV kw5 Flux (neutrans cor2MeV-IkWwisy
Neutron Neutron
Energy Lower Upper Energy Lower Upper
(MeV) Limit Limit (MeV) Limit Limit
8.11E -01 7.53E +03 7.67E +03 5.94E +00 1.64E +02 1.70E +02
S.07E 01 7.95E +03 8.04E +03 6.25E +00 1.24E +02 131E +02
1.01E +00 7.30E +03 1.35E +03 6.55E +00 9.96E +01 1.06E +02
L11E +00 6.64E +03 6.70E +03 6.84E +00 8.59E +01 9.00E +-01
1.20E +00 6.15E +03 6.20E +03 7.24E +030 6.89E +01 7.20E +01
1.31E +00 5.69E +03 5.74E +03 7.74E +00 4.81E +01 5.20E +01
1.41E +00 5.30E +03 5.34E +03 8.24E +00 3.50E +01 3.89E +01
1.51E +00 497E +03  5.00E +03 8.76E +00 2.71E +01 2.90E +01
1.61E +00 4.65E +03 4.69E +03 9.26E +00 2.03E +01 2.20E +01
1.71E +00 4.36E +03 4.40E +03 9.74E +00 148E +(01 1.61E +01
1.81E +00 4.10E +03 4.14E +03 1.03E +01 1.04E 401 1.16E +01
1.93E +00 3.83E +03 3.86E 403 1.08E +01 7.28E +00 8.36E +00
2.10E +00 3.44E +03 347E +03 1.12E +01 5.31E +00 6.14E +00
2.30E +00 3.02E +03 3.05E +03 1.18E +01 3.78E +00 445E +00
2.50E 400 2.61E +03 2.64E +03 1.24E +01 240E +00 3.03E +00
2.70E +00 2.16E +03 -2.18E +03 1.32E +01 1.51E +00 1.93E +00
2.90E +00 1.77E +03 1.79E +03 1.40E +01 3.28E -01 748E -01
3.10E +00 1.42E +03 1.44E +03 148E +01 -2.78E -01 5.53E -02
3.30E +00 1.15E +03 1.17E +03 1.56E +01 4.42E -01 7.31E -01
3.50E +00 9.38E +02 9.57E +02 1.65E +01 6.85E -01 9.69E -01
3.71E +00 T.76E +02 7.89E +02 1.75E +01 8.39E -02 2.61E -01
3.91E +00 6.59E +02 6.71E +02 1.85E +01 -6.56E -02 7.62E -02
4.15E +00 5.60E +02 5.71E +02 1.95E +01 -2.58E -02 1.10E -01
4.45E +00 4.65E +02 4.74E +02 2.05E +01 -1.43E -01 5.86E -02
4.15E +00 3.82E +02 3.90E +02 2.16E +01 -1.73E -01 3.84E -02
5.04E +00 3.12E +02 3.19E +02 2.26E +01 -8.93E -02 5.63E -02
5.34E +00 2.54E +02 2.60E +02 2.35E +01 -4.95E -02 7.46E -02
5.64E +00 2.08E +02 2.14E +02
El E2 Integral Error
(MeV) (MeV) neutrons cm kW15 neutrons cm 2k Ws™!
0.811 1.000 1.48E +03 843E +00
1.000 1.200 1.35E +03 5.14E +00
1.200 1.600 2.16E +03 8.18E +00
1.600 2.000 1.67E +03 6.61E +00
2.000 3.000 2.61E +03 1.21E 401
3.000 4.000 9.99E +02 7.94E +00
4.000 6.000 6.97E +02 7.68E +00
6.000 8.000 1.71E +02 4.70E +00
8.000 10.000 5.10E +01 2.19E +00
10.000 12.000 1.45E +01 9.52E -01
12.000 16.000 4.39E +00 8.28E -01
16.000 20.000 9.81E -01 3.70E -01
3.000 10.000 1.92E +03 226E +01
1.500 15.000 6.70E +03 4.48E 401
3.000 12.000 1.93E +03 2.35E 401




#5.5

FEETFARZ FVPEE (BRI C. AT 7% 25cm)
Table 20. Neutron spectrum (50 keV to 1.4 MeV) on centerline

at 25 cm behind the lead slabs (Item IIC} Runs 1597.B, 1597.A, 1596_A

Energy Boundary Flux Error
N (MeV) (neutrons cm’*MeVkWis™) (%)
RUN 1597.B
1 0.0391 0.0455 3.26E +04 3.78
2 0.0455 0.0535 2.73E +04 4.11
3 0.0535 0.0630 2.57E +04 4.14
4 0.0630 0.0742 2.89E +04 3.58
3 0.0742 0.0870 2.55E +04 4.01
6 0.0870 0.1029 1.99E +04 4.57
7 0.1029 0.1205 2.30E +04 4.11
8 0.1205 0.1412 245E +04 3.61
9 0.1412 0.1668 2.05E +04 3.82
16 0.1668 0.1971 1.83E +04 3.95
RUN 1597.A
1 0.1425 0.1668 1.87E +04 1.89
2 0.1668 0.1971 1.66E +04 1.97
3 0.1971 0.2335 1.46E +04 2.17
4 0.2335 0.275% 1.65E +04 1.90
5 0.2759 0.3245 1.67E +04 1.89
6 0.3245 0.3790 1.30E +04 2.45
7 0.3790 0.4457 9.68E +03 3.02
8 0.4457 0.5246 1.03E +04 271
9 0.5246 0.6216 1.20E +04 2.03
RUN 1596.A
1 0.4486 0.5243 1.04E +04 1.98
2 0.5243 0.6216 1.18E +04 1.50
3 0.6216 0.7297 1.07E +04 1.67
4 0.7297 0.8595 8.83E +03 1.84
5 0.8595 1.0108 6.70E +03 2.28
6 1.0108 1.1838 3.76E +03 2.54
7 1.1838 1.40600 5.29E +03 2.30




#5.6  NE-213 MIMBUE (BETRA2 M LVAERE) ©o
RF-—K-LBREBNEHESRE  (ORNL/TM-12140& H 21 )

Table 16. Bonner ball measurements on centerline at NE 213 Jocation (Items A, C)

Bonner ball count rates (s?W™)

Configuration® Detector Location 3-inch Diam Ball° S-inch Diam Ball® 10-inch Diam Ball
IIA 25 cm behind lead® 1.53 (-1) 5.64 (-1) 3.96 (-1)
Inc 25 cm behind lead 9.38 (0) o 347(Q1) 2.23 (1)

“See experimental program plan in Appendix A for description of configurations.

®Lead slab between configuration and detector (see schematics), '
‘Foreground only. Count rate without shadow shield between detector and configuration.
‘Read: 1.53 x 107,



5T HRI-R-LBHBWERE (BRIA - TA-E. hO8E. 65575 150cn)
(ORNL/TM-12140k D 5| )

Table 10. Bonaer ball measurements on centerline at 150 cm behind mockups (Items IA, TA-E)

Bonner ball count rates (s W)

3-inch-Diam Ball S-inch-Diam Ball 8-inch-Diam Ball
Config- uration” Foreground? Background® Foreground Background Foreground Background
IA 1.05 (1)¢ 1.05 (0) 1.63 (1) 127 (0) 5.95 (0) 3.59 (-1)
1A 7.46 (-2) 113 (-2) 2.42 (-1) 2.72 (:2) . 2.47 (-1) 1.92 (-2)
1IB 1.98 (-1) 238(-2) 7.14 (-1) 539 (-2) 5.87 (-1) 3.53 (-2)
nc 172(0) . - 1.61(-1) 5.93 (0) 351 (-1) 5.25 (0) 2.23 (-1)
IID 4.26 (-1) 5.18 (-2) 1.61 (0) 113 (1) 1.23 (0) 6.13 (-2)
IIE 1.98 (-1) 247 (-2) 597 (-1) 527 (-2) 490 (-1) 3.52 (-2)

“See experimental program plan in Appendix A for description of configurations.
®Neutron flux without shadow shield between detector and configuration.
‘Neutron flux with shadow shield between detector and configuration,

Read 1.05 x 10",



5.8 RF-—R-NBREEAEE (BROA-G, hL#E. £R%H5150cn)
(ORNL/TM-12140% b %lm)

Table 21. Bonner ball measurcments on centerline at 150 em behind the mockup (Items IITA-G)

Bonner ball count rates (s'W)

3-inch-Diam Ball 3-inch-Diam Ball 8-inch-Diam Ball
Configuration® Foreground® Background® Foreground Baékground i Foreground Background
IIA 4.99 (-4)° 445 (-4) 9.11 (-4) 8.42 (-4) 4.12 (-4) 3.82 (-4)
IIB 5.16 (-4) 430 (-4) .. 9.15 (-4) 7.82 (-4) 4.18 (-4) 3.62 (-4)
c 118 (-3) 4.40 (-4) 1.92 (-3) 8.47 (-4) 7.54 (-4) "~ 3.60 (-4)
I1ID 1.02 (-3) 4.46 (-4) 1.73 (-3) 8.11 (-4) 7.29 (-4) 3.81 (-4)
IHE 6.65 (-4) 4.46 (-4) 1.22 (-3} 8.29 (-4) - 5.44 (-4) 3.78 (-4)
IITF 5.17 (-4) 4.69 (-4) 9.64 (-4) 8.70 (-4) 4.33 (-4) 3.87 (-4)
G 5.01 (-4) 4.58 (-4) 9.14 (-4) 8.45 (-4) 4.15 (-4) 3.82 (-4)

"Sec experimental program plan in Appendix A for description of configurations.
Count rate without shadow shield between detector and confi iguration.

“Count rate with shadow shield between detector and configuration.

Read 4.99 x 107,



#5.9

34 VFRF~R—- L BHENERE

(ERIA-TA-E, KESFHSIMW. E%EH30cm)
(ORNL/TM-12140% b 8| )

Table 11. 3-inch Bonner ball traverses through the horizontal midplane

at 30 cm behind a series of configurations (Items IA, IIA-E)

Distance Bonner ball count rates (s'W1)
from
Cef(‘;ef;me ItemIA°  TtemIA  ItemIIB  ItemIIC  ItemIID.  Item IIE
I
50S 8.39 (-2)
85 1.08 (-1)
80 2.14 (1) 177 (-1)
77 1.91 (0)
76 4.00 (-1)
75 3.44 (-1)
70 2.78 (1) 1.92 (-1) 8.45 (-1) 4.37 (-1)
65 2.12 (-1) 2.66 (0)
60 3.30 (1) 2.29 (-1) 4.57 (-1) 1.16 (0) 579 (-1)
55 3.61 (0)
50 3.74 (1) 5.86 (-1) 1.62 (0) 7.71 (-1)
45 2.76 (-1) 5.27 (0) 2.00 (0) 9.57 (-1)
425 _ 1.14 (0)
40 4.03 (1) 7.85 (-1) 6.54 (0) 2.48 (0) 1.48 (0)
38 2.78 (0) 1.79 (0)
36 3.20 (0) 1.87 (0)
35 9.24 (-1) 1.14 (1)
34 . 3.56 (0) 1.61 (0)
33 2.25 (1)
32.5 1.09 (0)
32 3.53 (0) 1.26 (0)
31 4.87 (1)
30 4.26 (1) 3.22 (-1) 2.02 (0) 3.15 (0) 1.1 (0)
29 3.93 (0) 7.51 (1)
28 5.47 (0) 7.83 (1) 2.73 (0) 1.15 (0)
27 6.24 (0) 7.42 (1)
26 6.48 (0) 631 (1) 2.51 (0) 1.17 (0)
25 6.39 (0) 4.73 (1)
24 5.48 (0) 322 (1) 1.13 (0)
23 3.65 (0) 1.97 (1) 2.37 (0)
22 1.71 (0) 1.08 (0)
21 1.13 (0) 9.64 (0)
20 4.52 (1) 1.09 (0) 2.30 (0) 1.03 (0)
19 8.86 (0)
17.5 1.03 (0)
17 8.86 (0)
15 3.53 (-1) 1.05 (0) 2.26 (0) 1.02 (0)
12 8.45 (0)
10 4.62 (1) 1.07 (0) 2.24 (0) 1.02 (0)
6 8.38 (0)
5 1.08 (0) 2.24 (0) 1.03 (0)
0 4.70 (1) 3.65 (-1) 1.05 (0) 8.28 (0) 2.23 (0) 1.02 (0)




Table 11. (continued)

Distance Bonner ball count rates (sTW1)
from
Cef(ltef;me IemIA  ItemIIA ~ Item 1B IemIIC  ItemIID  Item IIE
cm
5 1.06 (0) 2.24 (0) 1.03 (0)
6 8.32 (0) : -
10 4.66 (1) 1.11 (0) _ 2.25 (0) 1.02 (0)
12 8.56 (0)
15 3.48 (-1) 1.09 (0) 2.29 (0) 1.04 (0)
17 o 8.60 (0)
19 , 8.92 (0)
20 4.51 (1) 1.12 (0) 2.35 (0) 1.05 (0)
21 | 1.16 (0) 1.03 (1) ’
22 = 1.41 (0) 1.08 (0)
23 - 3.07 (0) 2.47 (1) 2.44 (0)
24 - 5.62 (0) 3.98 (1) 1.14 (0)
.25 7.30 (0) 571 (1) -
26 ‘ - 7.89.(0) 7.45 (1) 2.57 (0) 117 (0)
27 7.87 (0) 8.30 (1)
28 - 7.32 (0) 8.50 (1) 2.86 (0) 1.16 (0)
29 5.86 (0) 7.76 (1)
30 432 (1) 3.21 (-1) 331.(0) 341 (0) 1.15 (0)
31 1.72 (0) 4.71 (1)
32 3.81 (0) 1.28 (0)
33 - 1.14 (0) 2.06 (1) 3.82 (0) :
34 3.72 (0) 1.65 (0)
35 9.77 (-1) 1.07 (1)
36 - ‘ o 3.28 (0) 1.97 (0)
38 : 2.83 (0) 1.97-(0)
40 4.05 (1) . 8.00 (-1) 6.44 (0) 2.50 (0) 1.60 (0)
42.5 - 1.20 ()
45 2.75 (-1) 5.22 (0) 1.96 (0) 9.95 (-1)
50 3.71 (1) 595 (-1) 4.26 (0) 1.58 (0) 7.82 (-1)
55 - 3,57 (0) '
60 - 3.27 (1) 219 (-1) 450 (-1) 113 (0) 5.81 (-1)
65 3.08 (1) 2.01 (-1) 2.52 (0) '
70 1.80 (-1) ’ 821 (-1)  4.40(-1)
75 1.74 (-1) 1.98 (0)
76 . 462 (-1)
80 1.44 (-1)
8s 1.06 (-1)
90N 831 (-2)

“See experimental program plan in Appendix A for description of configurations.
’Read: 839 x 102



%5.10 BAVFRF—-—R - LBHEEHEE
(BRIA-TA-E. KEFAPH. %% H30cn)
{(ORNL/TM-12140% 9 21 F)

Table 12. 5-inch Bonner ball traverses through the horizontal midplane
at 30 cm behind a series of configurations (Items IA, ITA-E)

Distance Bonner ball count rates (s'W1)
from

Cef(“f’f;ine Item IA°  TtemIIA  Item IIB Item IIC  Item IID  Item IIE
cm

908 2.66 (-1)%

80 331 (1)

76 1.03 (0) ,

75 8.50 (-1) 5.55 (0)

70 427 (1) 2.78 (0) 1.25(0)
65 7.72 (0) :

60 512 (1) 745 (-1) 1.42 (0) 3.96 (0) 1.64 (0)
55 1.64 (0) 1.10 (1)

50 5.77 (1) : 6.09 (0) 2.26 (D)
45 889 (-1)  217(0) 165 (1) 2.92 (0)
42.5 : 3.53 (0)
40 633 (1) 2.69 (0) 2.20 (1) 1.07 (1) 4.23 (0)
38 a 4.70 (0)
375 1.21 (1)

36 - 4.75 (0)
35 3.73 (0) 5.55 (1) 131 ()

34 4.56 (0)
33 _ 1.10 (2)
325 6.20 (0) 131 (1) '

3R : 4.19 (0)

31 1.76 (2)

30 6.72 (1) 1.07 (0) 1.47 (1) 1.20 (1) 3.92 (0)
29 221 (2)

28 : 186 (1)  230(2) 3.78 (0)
27.5 1.08 (1) -

27 2.26 (2)

26 1.99 (1) 2.14 (2) 3.72 (0)
25 1.93 (2) 9.76 (0)

24 1.85 (1) 3.65 (0)
23 127 (2) -
22 1.35 (1) 3.45 (0)
21 6.41 (1)

20 7.10 (1) 6.00 (0) 8.55 (0) 3.21 (0)
19 3.22 (1)

18 3.62 (0)
17.5 3.01 (0)
17 - 2.85 (1)

16 3.52 (0)

15 1.14 (0) 2.90 (0)
12 2.72 (1)

10 728 (1) 3.53 (0) 7.75 (0) 2.92 (0)
6 2.65 (1)

] 3.44 (0) 2.91 (0)




Table 12. (continued)

Distance Bonner ball count rates (s'W)
from
C“?I(ltef;iﬂe ItemIA  ltemIA  ItemIIB  ItemIIC  ItemIID  Item IIE

cm
0 737(1)  119(0)  344(0)  263(1)  7.65(0)  2.89 (0)
5 340 (0)  2.63 (1) 2.88 (0)
10 7.26 (1) 349 (0)  268(1)  787(0) 294 (0)
14 3.53 (0)
15 115 (0) 2.75 (1) 2.93 (0)
16 3.60 (0)

17.5 3.01 (0)
18 3.69 (0) :

20 7.10 (1) 583(0)  451()  877(0)  321(0)
22 1.52 (1) 3.45 (0)
23 137 (2)

2 220 119(2) 3.75 (0)
25 213(2) 102 (1)

26 245(1) 234 (2) 3.86 (0)
27 2.45 (2) |
21.5 1.15 (1) |

28 2.31 (1) 2.49 (2) 3.84 (0)
29 2.42 (2)

30 676 (1)  1.05 (0) 180 (1) 224 (2) 130 (1)  4.00 (O)
31 1.98 (2)

32 ‘ 441 (0)

325 7.40 (0) 138 (1)

33 123 (2)

34 4.74°(0)
35. 389 (0)  609(1)  136(1)

36 4.96 (0)
37.5 1.24 (1)

38 274 (1) 4.89 (0)
40 6.34 (1) 273 (0) 107(1) 447 (0)

425 3.66 (0)
45 8.90 (-1) 1.64 (1) 2.93 (0)
50 5.67 (1) 1.91 (0) 591(0) 230 (0)
60 495 (1)  706(1)  140(0)  891(0)  3.87(0) 164 (0)
65 3.08 (1) |

67.5 6.16 (-1)

70 269 (0)  1.24 (0)
75 545 (-1) 5.62 (0)

76 1.12 (0)

825 3.90 (-1)

90N 2.59 (-1)

“See experimental program plan in Appendix A for description of configurations.
bRead: 2.66 x 107,



#5.11 A VFRFI-—FK- N BEBRAFE
(BKRTIA-TA-E. KEEAS#H. thi1%530cm)
(ORNL/TM-12140% v 31 F)

Table 13. B-inch Bonner ball traverses through horizontal midplane
at 30 cm behind a series of configurations (Items IA, IIA-E)

Distance Bonner ball count rates (s?W1)
from

Cef(“ef;ine Item IA°  ItemIIA  ItemIIB  ItemIIC  TtemIID  Item IIE
cm

90S 2.61 (-1)?
80 1.18 (1)

75 6.78 (-1)

71.8 4.69 (0)

70 1.53 (1) 8.83 (-1) 1.97 (0) 1.02 (0)
65 5.91 (0)
60 1.81 (1) 7.19 (-1) 1.14 (0) 2.83 (0) 1.31 (0)
55 8.72 (0)
50 2.06 (1) 1.52 (0) 4.65 (0) 1.83 (0)
45 _ 9.09 (-1) 1.40 (1) 6.18 (0) 2.47 (0)

42.5 2.88 (0)
40 225 (1) 2.32 (0) 2.32 (1) 8.13 (0) 3.22 (0)
38 3.40 (0)

375 8.88 (0)

36 3.48 (0)
35 5.82 (0) 8.86 (1) 9.30 (0)

34 3.48 (0)
33 1.23 (2)

32.5 9.72 (0) 9.25 (0)

32 3.46 (0)
31 1.55 (2)

30 2.45 (1) 1.04 (0) 1.31 (1) 8.83 (0) 3.27 (0)
29 1.40 (1) 172 (2)

28 1.47 (1) 3.10 (0)

275 8.12 (0)

27 1.50 (1) 1.76 (2)

26 1.54 (1) 2.93 (0)
25 ' 1.52 (1) 1.66 (2) 7.35 (0
24 1.48 (1) 2.78 (0)
23 1.42 (2)

22 1.30 (1) 2.68 (0)
21 1.06 (2)

20 2.53 (1) 1.01 (1) 6.21 (0) 2.55 (0)
19 6.62 (1)

18 6.47 (0)

17.5 2.42 (0)
15 1.19 (0) 2.94 (0) 2.45 (1) 5.62 (0) 2.28 (0)
10 2.65 (1) 2.72 (0) 2.18 (1) 5.42 (0) 2.24 (0)
5 2.71 (0) 2.11 (1) 5.29 (0) 2.24 (0)




Table 13. (continued)

Distance Bonner ball count rates (s'W1)
from
Celzter;inc ItemIA  ItemIIA  Item IIB Item IIC  Item IID  Item IIE
em
0 263(1)  122(0)  273(0)  210(1)  S31(0) 222 (0)
5 277¢0) 211 (1)  534(0) 223 (0)
10 2.59 (1) 2770)  219(1)  550(0) 226 (0)
15 119 0)  323(0)  258(1)  587(0) 233 (0)
175 2.46 (0)
19 7.90 (1)
20 252 (1) 134 (1) 655(0) 262 (0)
21 125 (2)
2 2.78 (0)
225 7.16 (0)
23 1.64 (2)
2% 2.87 (0)
25 152 (1)  188(2) 801 (0)
26 2.99 (0)
27 1.94 (2)
27.5 8.81 (0)
28 3.22 (0)
29 1.87 (2)
30 240(1)  105(0) - 1.53 (1) 946 (0)  3.40 (0)
31 | 167 (2)
32 | 3.56 (0)
325 9.81 (0)
33 132 2)
34 3.62 (0)
35 602(0)  9.14(1) 954 (0)
36 3.52 (0)
375 8.85 (0)
38 3.41 (0)
40 225 (1) 230(0)  225(1)  798(0) 323 (0)
425 2.84 (0)
45 9.07 (-1) 135(1)  580(0)  2.40 (0)
50 2.01 (1) 1.50 (0) 426 () 179 (0)
55 \ 8.48 (0)
60 178 (1)  712(1) 110 (0) 271(0) 129 (0)
65 1.65 (1) 564(0)
70 191(0) 101 (0)
722 4.41 (0)
75N 5.11 (-1

“See experimental program plan in Appendix A for description of configurations.
Read: 2.61x 10



#5.12

34 VvFRF-R— N EBEEAEE
(BRMA-HH. KEHFESH. HK%R%H30cm
(ORNL/TM-12140k 9 2] H)

Table 22. 3-inch Bonner ball traverses through the horizontal midplane
at 30 cm behind a series of configurations (Ttems ITTA-HI)

Distance Bonner ball count rates (s1W1)

from

Ccl(“ﬁf;ine Item INIA°  ItemIIB  Item IIC  ItemIID  ItemIIIE  Item IIF  Item IIG  Item INH  Item IIHH
cm

758 6.08 (-4)°

70 3.76 (-4)

66.4 1.37 (:3)

65 3.70 (-4) 1.08 (-3) 3.77(-4)  335(4) 326(4) 249 (4)
60 374 (4)  396(4) 123(3) 1.68(3) 7.92(4) 375(4) 337(4) 326(4) 243 (4)
55

50 413 (4)  167(3) 241(3) 4.05(-4) 346 (4) 336 (4) 246 (-4)
45 3.78 (-4) 2.06 (-3) 117 (:3) 424 (4)  3.48 (-4)

40 457 (4)  252(-3) 333(3) 137(-3) 461(4) 387(4) 333 (4) 252 (4)
37.5 475 (4) 294 (-3) 143 (3)  501(4) 4.12(4)

36 4.05 (-4)

35 493 (4)  653(-3) 393(3) 149(-3) 569 (4) 3.35 (-4)

34 116 (-2)  4.06 (-3)

33 225(2) 433 (:3)

325 5.21 (-4) 162 (-3)  6.02(-4) 3.67(4)

32 370 (-2) 460 (-3)

31 544 (2) 489 (-3)

30 390 (-4)  834(4)  691(2) 5.08(3) 174(3) 547(4) 3.59(4) 344(4) 248 (<)
29 246 (-3)  7.66(-2)  541(-3)

28 499 (3)  759(-2)  5.49(-3) 4.83 (-4)

27.5 1.78 (-3) 3.62 (-4)

27 633 (-3)  653(-2) 546 (-3)

26 703 (3)  491(-2) 529 (3) 4.49 (-4)

25 711(3)  3.19(2) 510(3) 184(-3) 363 (4) 347 (4)




Table 22. (continued)

Distance Bonner ball count rates (s?W1)
from
Cer(lter;me ftem HIA  Tiem IIIB Item IIIC  Item IID tem I1IE [tem IIIF  Item I1IIG  Item [IIH  Item [}IHH
cm
24 6.32 (-3) 1.69 (-12) 496 (-3) 4.41 (-4)
23 463 (3) TT71(3) 492(3)
22.5 1.86 (-3)
22 199 (-3) 419 (3)  4.81(-3) 431 (-4)
21 6.49 (-4) 4.86 (-3)
20 597 (-4) 358(3) 484(-3) 189 (-3) 429(4) 353(4) 336(4) 246 (-4)
15 395(4) 545(4) 3.29(3) 496(-3) 195 (-3) 427 (4)
10 540 (-4)  3.06(-3) 493(3) 198(3) 427(4) 359(4) 338(4) 253 (-4)
5 4,95 (-3) 1.98 (-3)
0 397(-4) 531(4) 294(-3) 4.94(-3) 1.99(3) 420(4) 355(-4) 335(4) 249 (-4)
5 _ 5.01 (-3) 1.97 (-3)
10 528 (-4)  299(3) 505(3) 197(-3) 423(4) 356(-4) 343(4) 250 (-4)
15 3.99 (-4) 531 (4) 3.10(3) 5.01 (-3) 195 (-3) 439 (-4)
20 544 (-4)  3.62(-3) 4.87 (-3) 1.89 (-3) 435 (4) 360 (-4) 340(-4) 249 (-4)
21 547 (-4) 644 (-3) 4,93 (-3)
22 6.04 (-4) 1.49 (-2) 4.86 (-3) - 432 (-4)
225 1.86 (-3)
23 1.63(3) 287(2) 5.01(3)
24 438 (-3) 474 (-2) 5.20 (-3) 4.43 (-4)
25 636(-3) 645(2) 530(3) 1.88 (-3) 334  347(4




Table 22. (continued)

Distance Bonner ball count rates (s W)
from
Cer(lter;mc Item IIA  Item IIIB Ttem IIIC  Item IID = Item IHE  Item IIF  Item IIG  Item HIH  Item IIIHH

cm

26 7.35 (-3) 7.65 (-2) 5.41 (-3) 4.61 (-4)

27 7.55 (-3) 8.11 (-2) 5.47 (-3)

275 . 1.87 (-3) 3.78 (-4)

28 7.00 (-3) 7.41 (-2) 5.43 (-3) 4.85 (-4)

29 5.60 (-3) 6.18 (-2) 5.18 (-:3)

30 3.96 (-4) 3.15 (-3) 4.50 (-2} 4.90 (-3) 1.78 (-3) 5.75 (-4) 3.71 (-4) 3.52 (-4) 2.52 (-4)
31 1.04 (-3) 2.79 (-2) 4.62 (-3)

32 : 1.52 (-2) 4.30 (-3)

32.5 5.36 (-4) : 1.69 (-3) 6.50 (-4) 3.83 (-4)

33 7.70 (-3) 4.15 (-3)

34 4.49 (-3) 3.98 (-3) 3.95 (-4)

35 4.94 (-4) 3.24 (-3) 3.81 (-3) 1.59 (-3) 6.29 (-4) 3.49 (-4)

36 4.28 (-4)

375 4.90 (-4) 2.49 (-3) 1.48 (-3) 5.36 (-4) 4.22 (-4)

40 4.65 (-4) 2.18 (-3) 3.25 (-3) 1.42 (-3) 4.83 (-4) 4.00 (-4) 3.46 (-4) 2.49 (-4)
45 3.87 (-4) 1.24 (-3) 4.42 (-4) 3.68 (-4)

50 4.42 (-4) 1.48 (-3} 2.33 (-3) 4.23 (-4) 3.64 (-4) 3.50 (-4) 2.53 (-4)
60 3.88 (-4) 4.39 (-4) 1.09 (-3} 1.71 (-3) 8.64 (-4) 4.13 (-4) 3.67 (-4) 3.61 (-4) 2.55 (-4)
65 3.96 (-4) 4.36 (-4) 4.38 (-4) 3.78 (-4) 371 (-4) 2.63 (-4)
70 1.36 (-3) -

75N 2.19 (-3)

“See experimental program plan in Appendix A for description of configurations.

bRead: 6.08 x 10,



#*5.13

54 VFRF—-—F-LBEERAEME
(ARMA—-HH. KEFHSH. HR1%EH30cn)
(ORNL/TM-12140& 9 B[ )

Table 23. 5-inch Bonner ball traverses through the horizontal midplane
at 30 cm behind a series of configurations (Items INA-HH)

Distance Bonner ball count rates (s W)
from
Ccr(lter)hne Item IIIA® Item I{IB Item IIIC Item IIID Item HIE Item IIIF Item IIIG Item INH  Item IITHH
cm -
758 1.06 (-3)
70 5.60 (-4) 197 (-3) -
65 6.12 (-4) | 664 (4) 559 (4) 564(4) 418 (-4)
60 . 630(-4) 617(4) 179(3) 261(-3) . 142(3) 670(4) 568(4)  569(4) 422 (-4)
50 627 (-4) 247(3) 371(3) 731(4)  585(4) 587(4) 419 (4)
45 6.50 (-4) - ©206(-3)  815(4) 601 (4)
425 681 (-4) . 623 (4)
40 722 (4)  375(3) 525(-3) 239(3) 949(4) 663 (4) 584(4) 423 (-4)
38 | - 6.61 (-4)
375 729 (4) 479 (3) 253(3)  1.04(:3)
36 | | 658 ()
35 749 (4)  128(2) 661(3) 273(:3) 113 (3) 6.22 (-4)
34 7,00 (:3) 6.62 (-4)
33 7.38 (-3)
325 132(3) 304 (3)  111(:3)
32 424(2) 803 (:3) 6.66 (4)
31 329 (-3) 8.47 (-3)
30 6.49 (4)  450(3) 730(-2) 865(3) 329(3) 107(3) 649(4) 599(4) 431 ()
29 5.47 (:3) 8.99 (-3)
28 6.27 (-3) 917(3) 997 (4)  6.54 (-4)
275 8.52 (-2) 3.41 (-3)
27 6.75 (-3) 9.26 (-3)
26 6.90 (-3) 9.17 (-3) 039 (4) 647 (-4)




Table 23. (continued)

Distance Bonner ball count rates (s*W1)
from
Cef(l*ef;lﬂe lem IIIA ~ ItemHIB  HemIIC  ltem D  Item IE  Lem HIF  ltem MG Item INH  ltem IIHH

cm

25 689 (3)  721(2) 893 (3)  3.49 (:3) 6.04 (-4)

2 6.53 (-3) 8.62 (-3) 873 (4) 646 (-4)

23 5.80 (-3 821 (-3)

225 3.84 (-2) 3.38 (-3)

22 473 (-3) 8.00 (-3) 832 (-4)  6.40 (-4)

21 7.90 (-3)

20 185(-3)  101(2)  7.65(3) 331(3) 834(4) 623(4) S594(d) 432 ()
175 799 (4)  5.19 (-3) 7.91 (-4)
15 668 (-4)  827(4) 498(3) 775(3) 335(3) 789 (4) 610 (-4)
10 824 (-4)  455(3)  775(3) 345(3) 783 (-4) 607 (4) 612(4) 432 (-4)
5 7.72 (-4) 775 (-3)  3.41(:3)
0 656 (-4)  BOL(-4)  430(3) 774(3) 345(3) 789(-4) 596(d) 584(4) 429 (-d)
5 7.86 (-4) 781 (3)  3.42 (3)
10 808 (4)  445(3)  784(3) 342(3) 797(4) 609(d) S592(4) 430 (-4)
15 666 (-4)  807(-4) 461(3) 7.79(3) 339(-3) 796(-4) 606 (-4)

17.5 8.18 (-4) 8.00 (-4)

20 119(-3) 863(3) 789(3) 331(3) 810(4) 616(4) 595(4) 431 (4)
21 8.07 (-3)

2 426 (-3) 826 (-3) 827 (-4) 642 (-4)

25 3.53 (-2) 3.39 (-3)

23 5.53 (-3) 8.50 (-3)

24 6.59 (-3) 8.96 (-3) 865 (4)  6.59 (-4)

25 721 (3)  728(2) 9.13(3)  3.45(:3) 6.22 (-4)




Table 23. (continucd)

Distance Bonner ball count rates (s'W)
from

Cer(lter;mc Item HIA  ltem IIIB Item HIIC  Item IIID Item IIIE Item {[IF  Item HIG  Item IIIH  Item IIIHH
cm
26 7.47 (3) 9.33 (-3) 923 (4) 6.6 (-4)
27 7.37 (-3) 931 (-3)
275 891 (-2) 3.52 (3)
28 6.97 (-3) 9.30 (-3) 9.99 (-4) 661 (-4)
29 6.30 (-3) 9.01 (-3)
30 6.67(4) 535(3) 783(2) 879(3) 346(3) 109(3) 656(4) 628(4) 431 (-4)
31 834 (-3)
32 7.90 (3) 6.65 (-4)
32.5 204(3) 479 (2) 319 (3) 118 (:3)
33 | S 736 (3)
34 683 (-3) 6.74 (-4)
35 T84 (4)  157(2) 647(3) 287(:3) 117(-3) ST 608 (-4)
36 | 6.76 (-4)
37.5 732 (-4) 502 (3) 263(3)  109(3)
38 6.75 (-4)
40 698 (-4)  360(3) 515(3) 242(3) 102(-3) 663 (-4) 606(4) 435 (4)
42.5 6.75 (-4) 639 (-4)
45 6.63 (-4) 440(3)  218(-3) 859(4) 630 (-4)
50 647 (-4)  233(-3)  3.72(3) 791 (4) 608 (-4) 600 (-4) 430 (4)
60 655(-4)  631(-d) 173 (3) 271(3) 152(3) T40(4) 609 (4) 613 (4) 434 (-4)
65 6.44 (-4) 722 (-4) 613 (-4) 603 (4) 438 (4)
70 222(3)
75N 3.20 (-3)

“See experimental program plan in Appendix A for description of configurations.

bRead: 1.06 x 1073,



#5.14

8AYFRF— R - NBBEAEE

(FRMA-HH. KFEHFEAH, R%H530cn)

(ORNL/TM-12140k% b B[ F)

Table 24. 8-inch Bonner ball traverses through the horizontal midplane
at 30 cm behind a series of configurations (Items ITA-HH)

Distance Bonner ball count rates (s?W?)

from
Ce?tcr;me Item IIA®  ltem 1B  Ttem IIIC  ItemIIID  Item IIIE  Item IIF  Item IIG  Item INH  ftem IIHH
cm

708 5.06 (-4

66 8.71 (-4)

65 249 (4)  2.58 (-4) 269 (4)  229(4) 229(4) 179 (-4)
60 259 (4)  267(4) 669(4)  1.05(-3) 2.88 (-4)  232(-4) 229(4) 177(4)
55 7.19 (-4)

50 289 (-4) 9.00(4) 147(3) 333 (4)  255(4) 238(4)  1.80 (-4)
45 2.68 (-4) L11(3) 176 (-3) 9.09 (4) 2.58 (4)

40 319(4)  1.82(:3)  211(-3) 1.08(-3) 448 (4) 268(4) 243(4) 181 (4)
37.5 3.46 (4)  4.68 (-3) 4.76 (-4)

35 714 (4) 103 (2) 293(-3) 130(:3) 5.02(4) 283(4) 253 (-4)

325 123 (-3)  1.55(2) 328(3) 143(:3)  4.86 (-4

30 269 (4)  161(3) 192(-2) 355(:3) 150(-3) 478(4) 285(4) 257(4)  185(4)
28 1.87 (-3) 4.64 (-4)

27.5 208 (-2) 3.77(3) 158(3)

26 1.97 (-3) 4.36 (-4)

25 201 (-2) 378(3)  1.59 (-3) 285(-4) 260 (-4)

24 1.95 (-3) 4.05 (-4)

225 1.69 (-2)  3.65(3) 158 (-3)

22 1.78 (-3) 3.88 (-4) .

20 151 (-3)  113(-2) 341(:3) 153(3) 3.62(4) 270(4) 248(-4) 179 (-4)
17.5 9.58 (-4)  5.00 (-3)

15 277(4)  373(4)  18B(-3)  3.09(-3) 145(-3) 3.45(4) 257(4)

12.5 3.49 (-4)

10 3.55(4)  1.64(:3) 3.05(3) 148(-3) 3.33(4) 257(-4) 246(-4) 183 (-4)
5 3.07(-3)  1.49 (-3)

0 272(-4)  352(-4)  1.54(3) 3.08(-3) 147(3) 332(4) 258(4) 245(<4) 183 (<)




Table 24. (continued)

Distance Bonner ball count rates (s'W1)
from
Ccr(lter;me Item IIIA Item I1IB Item I1IC Item IIID Item IIIE Item }IIF Item I{IG Item IIIH  Item IIIHH

cm

5 e 303y 148(3) B

10 3.41 (-4) - 156 (-3)  3.06(-3) - 1.48(-3) 3.53 (-4) 2.58 (-4) 2.44 (-4) 1.84 (-4)
12.5 3.52 (-4) - D '

15 280 (-4)  3.61(4) 175(3) 3.08(3) 148(3) 349(4) 263 (-4)

17.5 874 (-4) 429 (-3)

20 153(:3) © 1.08(2) 343(-3) " 1.54(:3) 378 (4) 274(4) 254(4) 185 (-4)
22 189(3) . . o 3.85 (-4) ..
225 _ 1770 (-2) 3.67 (-3) 1.56 (-3)

24 2.09 (-3) 4.13 (-4)

25 2.06 (-2) 3.80 (-3) 1.59 (-3) 2.83 (-4) 2.57 (-4)

26 2.08 (-3) 4.38 (-4)
275 7 S 2.15 (-2) 3.75 (-3) 1.59 (-3) "

28 Lo 1.99 (-3) ‘ 469(-4) .. -

300 7 274 (4 1.70 (-3) 2.00 (-2) 3.58 (-:3) 1.52 (-3) 491 (-4) - 2.88(4) - 260 (-4) 1.80 (-4)
32.5 1.33 (-3) 1.64 (-2) 3.21 (-3) 1.44 (-3) 5.11 (-4)

35 796 (4)  111(2) 286(-3) 132(-3) 518(4) 287(4) 253 (-4)
37.5 3.57 (-4) 541 (-3) 4.93 (-4) :

40 3.9 (4)  197(3)  210(-3)  1.09(:3) 463 (-4) 276(4) 246 (-4)  1.82 (-4)
45 279 (-4) 102(3)  L77(3) 940 (-4) 393 (4) 266 (-4)

50 2.93 (-4) 8.60(-4) = 1.48(-3) 337 (-4) 255(-4) 242 (-9 1.80 (-4)
55 7.33 (-4)

60 2.64 (-4) 2.86 (-4) 6.47 (-4) 1.09 (-3) 297 (-4) 2.52 (-4) 2.47 (-4) 1.86 (-4)
65 2.87 (-4) 9.53 (-4) 3.03 (-4)  252(-4) 2.52(4) 183 (-4)
70N > 862 (-4) T T

“Sce experimental prdgram plan in Appendix A for description of experiments.

bRead: 5.06 x 107,
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Fow v 2Ry VB BRHEE
(BFRIA-E, KEFHRASH. ER%HT 2cm)
(ORNL/TM-12140& b 21 F)

Table 17. Hornyak button traverse through the horizontal midplane

at 2 cm behind a series of configurations (Items TIA-E)

Distance Neutron Dose Rate (ergs g'h''w)
from
Ce‘(‘éemf;me Item 1IA° Item 1IB Item TIC Item TID Item IIE
72.58 3.43 (-4
70 3.00 (-4) , 2.98 (-4) 3.25 (-4)
60 4.55 (-4) 3.68 (-4) 8.95 (-4) 3.82 (-4) 437 (-4)
50 : 4.18 (-4) 1.63 (-3) 4.97 (-4) 6.26 (-4)
45 6.39 (-4) 5.02 (-4) 597 (-4) 7.56 (-4)
425 8.50 (-4)
40 5.78 (-4) 3.65 (-3) 8.69 (-4) 1.03 (-3)
39 1.17 (-3)
38 1.10 (-3) 1.43 (-3)
37 2.76 (-3)
36.5 3.64 (-3)
36 1.27 (-3) 3.84 (-3)
35 7.23 (-4) 7.13 (-3) 1.49 (-3) 3.40 (-3)
34.5 2.44 (-3)
34 1.78 (-3) 1.47 (:3)
33 9.90 (-3) 3.10 (-3) 1.22 (-3)
32.5 471 (-3)
32 4,66 (-3) 1.16 (-3)
315 4.28 (-3)
31 3.79 (-3)
30.5 2.65 (-3)
30 8.15 (-4) 1.31 (-3) 234 (-2) 1.63 (-3) 1.17 (:3)
29.5 3.44 (-2) 1.43 (-3)
29 7.49 (-2) 1.27 (-3)
28.5 2.82 (-1) 1.20 (-3)
28 221 (-3) 3.99 (-1) 1.15 (-3) 1.10 (-3)
21.5 3.88 (-1) 1.08 (-3)
27 5.76 (-3) 367 (-1) 1.07 (-3)
26.8 1.57 (-2)
26.5 6.68 (-2) 343 (-1) 113 (-3)
26.3 8.65 (-2)
26.1 8.19 (-2) ‘
26 3.07 (-1) 1.02 (-3) 9.67 (-4)
25.9 7.78 (-2)
25.1 6.72 (-2)
255 4,04 (-2) 226 (-1)
25.2 645 (-3)
25 3.56 (-3) 4.08 (-2)
24 1.98 (-3) 1.77 (2) 9.12 (-4)
23 1.27 (-2) 8.71 (-4)
2 1.37 (-3) 1.14 (-2)
20 1.18 (-3) 9.09 (-3) 8.01 (-4) 8.64 (-4)
15 9.57 (-4) 9.57 (-4) 5.30 (-3) 7.80 (-4) 8.65 (-4)
10 _ 437 (-3) 7.45 (-4) 8.56 (-4)
5 7.36 (-4) 3.59 (-3) 7.65 (-4) 9.09 (-4)




Table 17. (continued)

Distance Neutron Dose Rate (ergs g'lh'w)
from
Ce’(‘;f;;me Ttem JIA Item IIB Item IIC Item 1ID Item IIE

0 1.04 (-3) 8.05 (-4) 8.07 (-4) 8.90 (-4)
5 8.10 (-4) 3.68 (-3) 7.77 (-4) 8.84 (-4)
10 8.16 (-4) 4.44 (-3) 7.85 (-4) 8.91 (-4)
15 1.00 (-3) 591 (-3) 8.15 (-4) 9.20 (-4)
20 1.39 (-3) 9.28 (-3) 8.58 (-4) 9.00 (4)
22 1.58 (-3) 116 (-2)
23 134 (-2) 9.34 (-4)
24 2.25 (-3) 1.70 (-2) 9.55 (-4)
25 4.03 (-3) 3.42 (-2)

25.5 441 (-2) 1.68 (-1)

25.7 7.78 (-2)

25.9 8.97 (-2)
26 3.31 (-1) 1.08 (-3) 1.04 (-3)

26.1 9.72 (-2)

263 1.02 (-1)

26.5 9.12 (-2) 3.71 (-1) 1.26 (-3)

26.7 5.86 (-2)
27 113 (-2) 4.05 (-1) 111 (-3)

27.5 428 (-1) 1.19 (-3)
28 2.85 (-3) 4.43 (-1) 1.23 (-3) 1.18 (-3)

28.5 433 (-1) 1.28 (-3)
29 1.45 (-1) 1.36 (-3)

29.5 5.67 (-2)
30 8.85 (-4) 1.54 (-3) 3.35 (-2) 1.78 (-3) 1.21 (-3)
31 4.19 (-3)
32 5.05 (-3) 1.21 (-3)
33 1.10 {-2) 3.63 (-3) 1.22 (-3)
34 1.93 (-3) 1.51 (-3)

34,5 2.61 (-3)
35 8.70 (-4) 7.97 (-3) 1.52 (-3) 3.29 (-3)

35.5 . 3.62 (-3)
36 1.28 (-3) 3.84 (-3)

36.5 3.76 (-3)
37 2.60 (-3)
38 1.05 (-3) 1.47 (-3)
39 1.19 (-3)
40 3.97 (-3) 8.62 (-4) 1.08 (-3)

42.5 9.15 (-4)
45 6.75 (-4) 5.41 (-4) 6.31 (4) 8.15 (-4)
50 1.61 (-3) 533 (4) 6.50 (-4)
60 4.77 (-4) 8.69 (-4) 3.71 (-4) 4.50 (-4)
70 5.51 (-4) 3.19 (-4)

71.5N 3.55 (-4)

“>ee experimental program plan in Appendix A for description of configurations.

bRead: 3.43 x 107,



%£5.16 For v 2R Y v HBEBRAER
(MRTA-E. KEFASLF. hREH30cn)
(ORNL/TM-12140& 9 2| F)

Table 18. Homnyak button traverse through the horizontal midplane
at 30 cm behind a series of configurations (Items YIA-E)

Distance , Neutron Dose Rate (ergs g'th”'W)
from
Cﬂl(lé::’;me Item TIA® Item 1IB Item IIC Item 1ID Item TIE
90S 1.10 (4)
75 237 (4)
70 3.06 (4)
60 3.28 (4) 3.44 (4) 1.62 (-3) 3.65 (-4) 4.07 (-4)
50 4.41 (4) ' 4.90 (4) 5.24 (4)
45 433 (4) 3.25 (-3) 6.27 (-4) 6.22 (4)
425 751 (4)
40 5.15 (-4) 8.14 (4) 9.67 (4)
39 1.13 (-3)
38 9.97 (4) 138 (-3)
37 1.13 (-3) 1.60 (-3)
36.5 | 1.62 (-3)
36 1.28 (-3) 159 (-3)
35.5 151 (-3)
35 6.65 (4) 7.61 (-3) 147 (-3) 1.40 (-3)
345 1.05 (-3)
34 1.65 (-3) 122 (:3)
335 1.83 (-3)
33 , 1.89 (-3) 8.25 (4)
325 1.90 (-3)
32 233 (2) 1.82 (-3) 7.66 (-4)
315 | 175 (-3)
31 427 (-2) 1.62 (-3) 7.63 (-4)
30.5 629 (-2) 147 (-3)
30 5.02 (4) 1.04 (-3) 8.52 (-2) 1.19 (-3) 7.68 (-4)
29.5 120 (-1)
29 174 (-1) 7.74 (-4)
28.7 213 (-1)
28.5 . 219 (-1)
282 226 (-1)
28 6.4 (-3) 8.40 (-4) 7.60 (-4)
279 _ 225 (-1)
275 1.60 (-2) 218 (-1)
273 2.44 (2)
27 399 (-2) 2.03 (-1) 7.26 (-4)
26.8 4.95 (-2)
26.5 : 5.18 (-2) 193 (-1) 8.40 (-4)
26.3 4.94 (-2)
26 3.97 (-2) 173 (-1) 6.95 (4)
25.5 1.14 (-2) 1.49 (-1)
25 1.64 (-3) 8.84 (-2) 7.56 (-4) 7.23 (4)
2.5 112 (-3)
24 1.03 (-3) 1.62 (-2)
225 : 6.74 (4)
22 8.13 (-4)
20 7.44 (4) 7.60 (-3) 7.01 (-4) 643 (4)
15 5.88 (-4) 8.17 (-4) 6.71 (4) 6.48 (-4)
10 7.61 (-4) 5.82 (-3) 6.69 (4) 6.62 (4)
5 7.49 (4) 6.67 (-4) 6.68 (-4)
0 6.12 (4) 7.65 (4) 5.23 (-3) 6.70 (-4) 6.63 (4)




Table 18. (continued)

Distance Neutron Dose Rate (ergs gTh'w1)
from
Ce‘(‘g;me Item JIA Item IIB Item IIC Item IID Item 1IE
5 6.68 (-4) 6.40 (-4)
10 731 (4) 5.93 (-3) 6.58 (4) 6.67 (4)
15 5.89 (-4) 6.64 (-4) 6.49 (-4)
20 8.60 (4) 7.95 (-3) 7.02 (4) 6.81 (-4)
2 9.15 (-4)
25 6.75 (4)
24 135 (-3) 1.39 (-2)
24.5 2.60 (-3) '
25 3.15 (:3) 6.21 (-2) 7.75 (-4) 7.35 (4)
252 437 (2)
25.4 522 (2)
25.5 1.36 (-1)
25.6 577 (2)
258 623 (-2) ' ,
26 6.4 (-2) 1.78 (-1) 8.10 (-4) 7.34 (4)
26.2 624 (-2)
264 5.03 (-2)
265 205 (-1)
2.6 3.72 (-2)
268 2.67 (-2)
27 1.84 (2) 2.21 (-1) 8.47 () 7.62 (4)
215 8.06 (-3) 2.36 (-1) 8.53 (-4) ;
28 3.39 (-3) 2.48 (-1) 8.72 (4) 7.65 (4),
282 2.50 (-1) 2
285 2.54 (-1) 9.25 (-4)
287 253 (-1) .
0 2.38 (-1) 9.90 (-4) 7.99 (-4)
293 2.09 (-1) ‘
-29.5 1.78 (-1)
30 5.40 (-4) 1.08 (-3) 1.20 (-1) 133 (-3) 7.91 (4)
31 6.28 (2) 170 (-3) 7.86 (4)
315 183 (-3)
32 3.16 (-2) 1.93 (-3) 772 (4)
325 2.04 (:3)
33 1.99 (-3) 8.74 (4)
335 1.92 (-3)
34 1.85 (-3) 1.20 (-3)
345 1.66 (-3) 131 (-3)
35 747 (4) 8.63 (-3) 1.60 (-3) 1.48 (-3)
355 , 1.56 (-3)
36 139 (-3) 1.60 (-3)
365 , 1.70 (-3)
37 1.16 (:3) 1.60 (-3)
38 1.06 (-3) 133 (-3)
39 932 (-4) 1.11 (:3)
40 5.53 (-4) 8.54 (-4) 9.5 (-4)
425 . : . 7.55 (4)
45 4.43 (-4) 3.61 (3) 6.31 (-4) 6.28 (-4)
50 4.27 (-4) 4.96 (-4) 5.27 (-4)
60 3.50 (4) 3.09 (4) 1.79 (-3) 3.65 (4) 4.03 (-4)
70 3.01 (4)
75 2.51 (4)
82N 1.77 (4)

“See experimental program plan in Appendix A for description of configurations.

bRead: 1.10 x 10%.
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Figure 8. Radial traverses with the 3-inch Bonner ball at 30 cm behind the SM-2
(Item IA) and the concrete vessels (Items IIA-E).
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Figure 23. Radial traverses with the S-inch Bonner ball at 30 cm behind the SM-2
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Figure 26. Radial traverses with the 3-inch Bonner ball at 30 cm behind the SM-2
and the concrete vessel (Items IIE-HH).
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Figure 27. Radial traverses with the 5-inch Bonner ball at 30 cm behind the SM-2
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F.J.Muckenthaler et al.,” Measurements for the JASPER Program Radial Shield

Attenuation Experiment” , ORNL/TM-10371 (May,1987).
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F.J.Muckenthaler et al..” Measurements for the JASPER Program Fission Gas

Plenum Experiment " , ORNL/TM-10422 (June,1987).
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APPENDIX A

EXPERIMENTAL PROGRAM PLAN FOR THE

JASPER GAP STREAMING EXPERIMENT

L. Neutron Spectrum Modifier
A SM-2 (10 cm Fe + 9 cm Al + 2.5 cm Boral + 180 cm Na)

1.

2.

3-, 5-, and B-in Bonner ball measurement on centerline at 150 cm
beyond spectrum modifier (foreground and background)

3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind the
shield mockup

II. Bare Beam + Slit Mockups

A Bare beam + 100 cm concrete stab
1. 3-, 5-, and 8-in Bonner ball measurement on centerline at 150 cm
beyond mockup (foreground and background)
2. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
3. NE 213 and hydrogen counter spectrum measurements on
centerline as close as feasible behind shield mockup (include
background if possible)
4, 3-, 5-, and 10-in Bonner ball measurements on centetline at NE 213
location (background also where necessary) '
3. Hornyak button (1/4-in-diam) horizontal traverse as close as
feasible behind shield mockup and at 30 cm
B. Bare beam + 1 cm straight slit mockup
1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm -
beyond mockup (foreground and background)
3. Hornyak button traverse as close as feasible behind shield mockup
and at 30 cm
C. Bare beam + 3 cm straight slit mockup
1. 3-, 5-, and 8-ir Bonner ball measurement on centerline at 150 cm
beyond mockup (foreground and background)
2. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
3. NE 213 and hydrogen counter spectrum measurements on
centerline as close as feasible behind shield mockup (include
background if possible)
4. 3-, 5-, and 10-in Bonner ball measurements on centerline at NE 213
location (background also where necessary)
3. Hornyak button (1/4-in-diam) horizontal traverse as close as

feasible behind shield mockup and at 30 cm




HI.

D.

E. .

Bare beam + 2 cm slit, 4 cm offset

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup

2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm
beyond mockup (foreground and background)

3. Hornyak button traverse as close as feasible behind shield mockup

and at 30 cm
Bare beam + 2 cm slit, 8 cm offset

1, 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 ¢m behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm
beyond mockup (foreground and background)
3. Hornyak button traverse as close as feasible behind shield mockup
’ and at 30 cm

Neutron Spectrum Modifier + Slit Mockups

A

SM-2 (10 cm Fe + 9 cm Al + 2.5 cm boral + 180 cm Na) + 100 cm solid

© concrete
1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with 1 cm straight slit

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup ‘
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with 3 cm straight slit

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with 3 cm straight slit + 5 cm SS

1. 3-, 5-, and B-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with 3 cm straight slit + 10 cm SS

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with 2 cm slit, 4 cm offset

1. 3-, 5, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)



SM-2 4+ mockup with 2 cm slit, 8 cm offset

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup
2. 3-, 5-, and 8-in Bonner ball measurements on centerline at 150 cm

beyond mockup (foreground and background)
SM-2 + mockup with all slits filled

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup

SM-2 + mockup with all slits filled + 15 cm borated polyethylene

1. 3-, 5-, and 8-in Bonner ball horizontal traverses at 30 cm behind
shield mockup



f & B

 JASPERSEERGC SR (199283/~5R)

- FywTAM)-ZIVI/ER -



J A S P E RFEERICEE
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CTI o s S
A Blw W F ® ! B %
3A 2B A |EFHEl 100cm Bama2 vo Y — kil
JH K| B BAEHh, 21 - ADBRIEEN
48 |k | EFPEL EHank,
S5E K| 1-AGBBF.C.)) at 30 & 150cn Faop7 R Y= v ERME
GH|%| 1--A®NE213) at 25cm IR AR 2 By
9B [ H|0~-A (3,105 EBenjanin, 3",5°88) at NE-2130i&
10H [X| T—A(KIEBenjamin, 1078) at NE-213{i3%
(37,57,8"BB(F.G.)) at 150em, (5"BB(B.G.)) at 150cm
118 | A| U—A@.5.88B(5.6.)) at 150cm, (LB. OR.T.) at 2 & 30cn
(8"BB @R.T.) at 30cm
128 %] 1-AG.5BBOR.T.) at 30cn
138 | 4| I-CNE-213, 10&EBeniamin, 37,57, 10”88} at 25cm | {EFRiBH 1080 2 Bt
168 || U-C(l,35%EBeniamin) at NE-213 {i#, (H.B.MR.T.) at 2cm
178kt 0I-C (NB.®RT.) at 2 & 30cm
18 | k| EFFaR |
1SH | K{ I-C((E BB DR.T.) at 30cm
206 |4| 0-C (HB.ORT.) al 2 & 30cm | 178 oM A S Y, FE
238 | A| H-C" .8 BBOR.T.) at 30cm, (3",57,8°BB(F.G. & B.C.)) at {50c
2485 |:X; 01-B (.B.®OR.T.) at 5& 30cm
258 | K| E s
268X N1-B(3.5".9"88 OR.T.) at 30em, (3",8"BB(F.G.)) at 150cm
278 |%! 1-B("BBF.6.) & 375", 8"BB(B.C.)) al 150ca
1-D(5"BB BR.T.) at 30cm
SOHA! T-DM.B. OR.T.) at 2 & 30cm
318 | K| Il -D@.8BBOR.T.) at Hem, (3"5" 8°BR(F.G. & B.G.)) at 150ch
- E(3",8"BB(F.C.)) at 150cm
(7% ) SM;Spectrum Modifier, F.0.:Foreground, B.G.:;Backeround, R.T.;Radial Traverse

BB ; Bonper balls, H.B.:Hornyak Button
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(1392% 4R

1992. %
(Frv7-2FY=F /?%ﬁ)

(
(

A B & E 6] H & =24
48 18 |xk|EFFLSE
2EIAR|I- EEHB DR.T.) at 2 & 30cm
3",5"BB@R.T.) at J0cm
38| & —EEB BB @R.T. ; at 30uu (5"BB(F.G.) & 3°,5°.8"BB(B.G.)} at 150cm
I —C(H.B. DR.T.) at 2cm
68 | A|EHFFeEE ARY PN EF 477 AT
— (&R -A
TH K| EFFisig OEBBREREER
g A&} I —A(@G".5".8"BB ®R.T.) at 30cm, (3°,57,8"BB(F.G.) & 578B(B.G.))} at 150cm
9 | &K | I —AQ",8"BB(B.G.)) at 150cm RN — ADHIRIEELER
108 | & | M—-A{HB. ©ORT.) at 2co (E1)} , (3°,5".87B8 @OR.T.) at 30cm
(3",5",8"BB(F.C.) & 3 SBB(BG)) at 150cm
138 | A 0—A@B"BB(B.G.)) at 150cn, EIFIFHE | Hr OEMEH TS BBOREA N
148}k — A (5"BB{F.G.)) at 150cm ------——-- B.E.EENDBEF x » 7 D
— D BB OR.T.) at 30cm
158k M—D(H.B. ®R.T.) at 2cm (3£ 1), (3",8"BBDR.T.) at Jcm
(8"BB{F.G.) & 3",5",8"BB(B.G.)) at 150cn
168 1K IH—DE3 8”BB(F.G6.)) at 150cm
M—E(3".5.8"6B(F.G. & B.G.)) at 150cru. (8"RB @R.T.) at 30cm
208 1| AH ]]I""E23 SBBOJRT;atIich
m-C(3",5"BB®R.T.) at 0cm
21H k| D— C? DR.T.) at 2cm (1), (§"BBOR.T.) at 30cm
3% 57, 8"BB(F.G.) & 3 ,8"BB(B.G.)) at 150cm
228 |k —C("BB(B.G.)) at 150cm
—B{3",5",8"BB(F.6. & B.G.)) at 150cm, (5"BB @R.T.} at 30cm
23H | K| EFFEL g%PFRE}Ekﬁa?%Tﬁﬂiiﬁ%ﬁ&
240 | & | ErFNR AN S FIFRAH TN
278 H| T—B(3,8°BBDR.T.) at 30cm, M- F (8"BB DR.T.) at 30cm
28H|XK{H-F(3.5"BBOR.T.) at 30cm, (37,10"BB(F.G.)) at 150cm
29H |k lI[ F(S'BB(F G.} & 37,57, 8”BB{B G. ;; at 150ca
m-G @357, 8 B8(F.6.5 & 8"BB(B.G.)) at 150cm
308 | AK| M-G(3,5BB(B.G.)) at 150cm, {3°,57,87BB @R.T.) at 30cm
2% ) SM: Spectrum Modifier, F.G.:Fareground, B.G. ;Background, R.T,;Radial Traverse
I B? Bonner balls, H.B. Ilornyak Button
a
- (GE1) ﬁﬁfﬁiﬁﬁﬁ‘ Shilh o Ak nBERRS.
- 17812, "Good Fnday%*c‘:ﬁli‘? afiﬁ%‘éc_ﬁévﬂ:aa
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1992, 5.22. tEnk
(F+27 APy —3 VI EBEUNI SEER)
A B|mW A & @ H i % |
A 1H|£|W-H,5,8"8B8 ®R.T.) at 30cm R -HHET - HoEA I 5m
IF—HH@3",5",8"BB ®R.T.) at 30cm FED£Y1FL %88 iE
48 | A | &R -F~0BiTfrE2 0
o B | K| NalH{LBRAK & {, BiTre4hig
68| k| EEpEil %f&ﬁ-‘)«’éiﬁuﬁﬁfx}aﬁ%&
- MUARR kRN -FolEL3
TH | & | EEFEL EL, FooT- APY—3 VIE
BERTI LI &L ICRE,
88 | & (| BHHhsk
11B | A | PTRINE (NTS) EROXRI -7 475 4 7 OHEEE
128 ]|k [l t
138 & [ —Afbare,Cd.c,3",5,8", 10"BB(F.G. & B.G)) at 30 & 150cm | N [ SELEABHM
148 A& 1 —B(NE-213 at 40cnm
1 5B & I —B(bare,Cd.c,3°,5".8",10"BB(FG)) at 30 & 150cm, (87, 10"BB(BG)) at 150cm
1 88 | A| | —B(bare,Cd.c,3",5"BB(B.G.}) at 150cm
(5"BB, FC(bare & Cd.c)) ®OR.T. at 30cm
138 | k| 1~B(@Benjamin (1,3,10 SF)
20B | k| &kRI-ADBEES Sy o) AR S R IR R
21H | K| I-ANE-213 at &Hi%H25cm HRIRACHR | BEE
228 | & EFFEsk
26d | K
2TH |k
288 | &
298| &
(&3 SM ; Spectrum Modifier, F.G.;Foreground, B.G. ;Background, R.T.:Hadial Traverse

BB ; Bonner balls, FC ; Fission Chamber, Cd.c ; Cadmium covered

(2xv}F)

25812, "Memorial Day” (|BRIRERIAH) o, kB,
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3A2B(A)~ 5B (R

2 ARIZAT272HTFIF bare beamDF = v 7R EFKRT L, FvvF+ A RY—3 ¥
T RBEROMEIEELIT 7, 15 mX1.5 mOERARO L TEAS TR LERE 15 m
Dayy V— MCRYBAE, BPOEBRERL, 2) A—FEZIC 100em EEDary
U—MERAEERE LSRRI -ATHS,

AEIRFE, ARI—-A~E, %1, BRI-A~GOIEL ShTVWAR, TR
BLTELEBERICREEEORVWVEROME ZHIBT 2 LERSHS ),

3 B (K)IZIR TSFOBBISBRATORE, 5 B (R) KR D — ADHRAZT L.
5" BBIZ L B2 F = v 7 BiEN{Thh i,

3H6 B (&) £33 0 —A (bare beam + 100cm =2 7V —p)

o NE-213 HEFIC X B kTR ~2 MEIE
FHIZhLBY ., TRESOHE~DFERKEL, MR T TEHEREHIC 1S
DEMUTF = v 7 BIE%EFOEEER,
R, BAZT (1%AFREE) & 2HERE LERET, A7 FAEY Ef+
BT EICRESNE,
P ELLE IXEaIREEF 25 cm,

3A9H(A) BRI —A + K2 #

o Benjamin RHERIT X 2 FHEF 227 MVEIE (SRR#EF 25cm)

@ KEFEFXRHEE 10RE # 40 kWX 5,000 &
® i 3&E  H 100kWX 5,000

o NE-213 fifl- TR F—HR—LBIE
D 5~ W15 kW X 34

® 3 " E
3810 B (k) BRI —A + 6K 2#

o TR MARIE (EhiR#E T 25cm)

@ 1 %/E Benjamin#RH2F # 100kW X 2,000 . £ 50kW X 3,000 £
o RfIEIZ TR —HR—/NHIE

@ 10" 1.5 kW X 34

v fIETEHE “ Spectra & BB " R T L7=DT, /1K 2 #Ha i,



(3 A 10 HHrofEx)
o B—Aarmdh b, EREFS 150cm (TR —FR— NGB E

@ 8” (F.G.)
®3”(RQ)}- # 1.5kW X 3 %4
® 57 (F.G.)

@ 5” (B.G.) %10 kW X 3 4y

3 A 11 B (k) FRIT—A

o l:-—.ZAEPJLnﬁEI ﬁi%'&jﬁ 150cm{_Lf§iLT‘il‘ﬂ"'— R—nHlE (B.G.)

® 5” W 8 KW X34
® 3”7 . #15kW X 3 4y
@ 8~ M
oK¥ﬁﬁF7A—RmE . : ’
@ ﬂ‘—v’r/ﬁ‘ﬁf(H B) at.30cm C#200kW X5 &y S HALE
@ H. B. at 2em R E | . \JL 150m %
® 8”BB at 30cm W2KkW X145/ &BiE

O THELNUTRIEERE/NERY, BLE00IT M " ODThHoT,

@ OREEIZOIE~AJ2HED LEeRehaviimEz s Lz,

ERIMTHEX v v 7HAFORIFICART M- 2F 4 77 A T 2B e, FHEEERN 2
~IHTHA TR EBFHREN., FERFEEIBLILBBTIDEHD, 5B, T¥r v
OHHERTOHEELE=F —TIHLERH D,

#HFZO—BEO—Ei, I@@Lﬁmmﬁﬁ%ﬁaaﬁofwém EROEE L ER
005 RIETSTRERTS = EARE LV Bbns,

(B : RRIMARKT LERIC, bokHTLEE 2 EROBEETD LDt ERERE
E ORI T~ TBHT 3 RERSHS - & RO ERI TRESAD Ry
ML EF 4T 7 A T RRONIS R TEOE EERMERAB I LICEY ., 1~2
B OENEERT S, )

38 12 B (K) BRI-A

"

o BRHEF 30cm B TOAEHMA kT A—RRE (15cm )

® 5”"BB 2 RWX2 4B NE
® 3”BB S



(3 A 12 By o)
R T5em FHEIZANE R E—2FY, avy ) — MtREL o 2 ) — T oy 7 DER
THEDGME2F =y 73578 scem TIZRIE, BRAIOAEKENS THINBED 2 £
BEOCHEEZRLEBFAD -7, EREZZEE»LEABY T, LRERFOX v -
7 2~3mdT) i, EEX VIR EL LR EE2ITRE <, BEIREELES,

w INIETHRRIT - ADREELTHRT, LRt 2 s, SBOoERICERT R
ERETTSFIA SHIz, 6 O =Y 2 FRICEDASL, BE & OB 2 T,

3 A 13 B (&) k%R T —C (bare beam+ 3 em straight gap)

W B E YR - COBERIEEEITY, 9 BEICRT, BAOSLAbES &, KRD
—APLI—C~OEEIZ1 BFHFEELEZ LickB,

o FHEFASY MARIE AR (15 A FEES) 2ERBL, Z0O%F 25¢m)

D NE-213 FI30KWXH 80 B4y
® Benjamin (10 &E) F11.5kW X # 4,000 #

o NE213fwECoxRF—HR—LHE (3”, 57, 10” BB)

3R 16 H(A) #RI-C + ftR2#

o FMFARY MHIE (SaMRETT 25cm)

O Benjamin ( H: EHEEIEE) H4kW X 5,000 %
@ " ( o 1RE) K8 KW X 4,000%

Yo 800K 2 Hra-HiE,

o KFEHR b F 15— RAIE
@ F=ryrRF BFREFEHRUBI»SEZRREETOEMIE 2¢m)
HB0 KW X 245/ & '
MRBBRICR LT LM EREVWER Ry v B TR SR, (EiEmEE e &)
EWOEIEORE 172 TICEERIEN & R v IFE L,

WEAROERRAy Va—N, REBELLEBEEOMEFE, §EROEEERE. Mk
MEREREREFAVERRAESIZONT 2 A TA»LBHE L CEERNERUVS %Y
BRBHFELREEATICE L0, ERETRHNESE, Boh-BEMN COHk
DEGHERRT —FERETHDOERNREL FEEB L TR SLENHSB, b5
VN, 10 A DIEDERBREEAT 2 ERT B OTHIIZ, ORNLTHRETERWOT, DO
E T 3RXURBEIRB L BbRSB,



38 178 (k) KZRI—-C

o KEHF b7 A—RHE
DO FA=»vZFRF at 2cm ¥80 kW X 24 /&N E
@ n at 30cm ¥ 200kW X (10 ~15) &A@

© T H I & R o R OX ¥ v 7RO QS FMICHE, (1~2mm &)
Fr v 7OEMICH LT A THTHNE—7 (Fr v 7HOELY SHIZ 3~5 FRE
K& RME) BBHESHE, EUOX v v 7 THHR.
@ Tk, FHOEERSE, EFMATERORA  FEREL. ERRE—7 ORFMLS
fERDE, BONEHHOBRERZ TRICTT,

ﬁz?yﬁﬁﬁyﬂﬁﬁ*\\$

- 3cm
D e ]

ayyy—h &| Xrvr | g&| 2rs7U—F

@ Tid, FHIH 200kW T 2.5 BFERE L2, EERTROBHBENET SEIC,
HESh-EBREZBEOKSRESE (BAL: mR/hr) X, ¥y v TEERDR 700, A%
FLOESRT 20, BFFELE (FRLEB~BEZLOOEEDOTRICHD) ORKMEI
1700 W HETH o7, AR AREBEOAEEB RO THBEL M-8, Zomn
BHRERIISBOHEDETEHETLI—RERVES,

3 818 B (X&) RFFARATHY, ERIITONRho7,

Y Ry v 7 RE COREBICRONEFY RS EESBROIE) ITOWTHERA
Y A-OFTHE, BEPIELNEHELEVWEEZELACRETCOREENC S v »
Fg 3.5V O LEWEEDO T Ty BROFE~OFLEITPEFOLIITHA~ATHa/0
EVWZ EXFERESNE, BROKRE, Fr o 7/HBrLRARLTIDATHSIF LN
YyBRIZE T, BEER (RF V) OERCHAZAENRTWAREFHETROH 2
MLTWAOTRARVWIEW I HRBBLRE, ABLE, RF—R—ND FFN—2R
BIEGREBFRIC, Foxr v 7 RFZUICKBRELRVIRT Z LICHRE LR,



3B 19 8 () HBRI—-C

o KEHM kT 8—RHUE
@ 5” BB BWISWX245 /&E
Xy 7HCHRAMEEZTTE—7 PELEATRE Sh, f=v v 7 R - ORIFEE
CRONE LD BSTA FHTOPNE— 2RO Ao, HF L, KRHED
BEIES A2 F (12.5cm) THY, BETROFBOMRELR= v v 2 HF > (HEE
4 0.6cm) ITHARTEHES,

W ZD%, 8 BBTRIEFOQRIEDCEBEZITo1H. MEFSIEIEbir-> CRRAESTHER
“ severe storm warning ” BEF I, FEEXTEHES 2ok, BEMEREHE-T
LR, FRIBAIICESCLAEERREL, ABIIERATREE2oF,

3 H 20 H (&) BRI —-C

W HEAOEERAEIL Y, BRROT = v /7 RREL Sh, FRENI 1L HBEER- T2,

o KEHM b F_R—RHRE
@ F=ry7/ARE (EREHEBLY 2em (LE)
KIZKW~20kWT y ROBBHHBDHZFHALF zv 7, REBITITHE kW
TE—8OF —#%HIE,
12X vy FICHIELTLI2OE — 270 HR b — B — il E LR D Em
BEEREh, KRB OIELF vy THOREM/OER 2 14 —F —,
17 B CRYPER O H A (8 100~200kW) B &E 3 E CTEBRZRAEML TY
LIEBRERBINE,
@ F=yo/RE (ERRELY 30cm uﬁ)
QLRABOHEMBS FRERINE,

3H23B(A) ﬁ:;ﬁn-c_

o KEHLM b 7 3—RHE

® 3" BB 1 16W X2 2/ A0 B (E—28id lom 4. ZOMIZ 10cm )
@ 8" BB |

o B —AHLE EORF—R—LRE -
F.GHlE © ¢ @ 5" WIBWX34) @ 37 (F940WX343)

B. G.AlIE O 3 @5 ® 8" (# 400W X3 4y)
¥ A TERIDI-COBES+TTKT,



3 B 24 B (k) % 0 —B (bare beam+ lcmannular gap)
W AERI-CH»H 0 —B~DEREELESE,

o "% v ZRE X BKERR T A—2RHE
@ FH%EF 2cm B 15kW X2 or 345/ LT
@ - 30em ) 40kW X2 or 3437 ¥

vy ZTHEETOY—7 OB EFHMCHET 57200, ERA v MIE< 2y, ki
2EIDFFN—RATH~HZELE,

By vy RS OREENEFRICEDNRTND b b FEERAVA—OFTEEL
BONTEE TEREFRE L TH v v T2 TARATHTENEREBORAERIT ) 2HOK
EREAEEN R~ E % TREGARICHMFTEEREE L LU THF,

3 8 25 B () -
TSF OBEFIARE & Sh, EBRIIfThbh2doT,

3H26H(KR) (#RI-—B

o RF—HR—MIZ L BAKEHFE b T A—RABE (KREF 30cm)
® 5" BB ¥ OBOWX2 4/ &HE |

® 3"BB #¥150W X247 »
® 8”"BB B 8OWX24,/ n
o Y AfLEN EORF—R—RIE (ERES 150cm)
@ 8” BB #9 40W X 5 4y
® 3”BB %1 80W X 8 4y

3 8 27 B (&) *FZO0—B

o E— ALl ECORF—R—LHE (EREF 150cm)

@ 5"BB (F.G.) #1.5kW X2 4%
® 5"BB (B.G.) % 7 X34
® 3”"BB (B.G.) B 4kW X244
@ 8”"BB (B.G.) n

Y ThIZTHRZRI-BOREIEERHET Lk,
lem ¥4 v 7HEHKHERA Y — 7 THD B Z EERAEN, BRAICERICEARNEZ
SDTOLEFTREDZLLL, BRI -D~OBITEEICDVEZ b,
FFRI—Did, 2em BOX ¥ » 7R, HREoaEs L BES (FREFR 50cm $°-0)
dem DA 7y FERITELOTH S,



(3 A 27 Boyofes)
%I —D (bare beam + 2c¢m slit. 4cm offset)
o AREFR kT A—ZRNE (FHR%ES 30cm)
D 5”BB M 150W X1 43 /& fE

BESOX v o 7HEFIZ1 HS>FIFE—2BRBRTF,

3A 30 BH(R) &I —-D

o KEHM b 58— AR |
© SzxorHEy BREF 2 cm)
® A L&k (kRHEF 30cm)

V7 MOEER, FRI -BRID - COEBHRE v v 7OFRICHATHE/ NS VO
T, FHITIZA 400kW BRAETH o7z, FRITSM ZATHFIZBWIES O RN
mENRDEZATHB,

3 A 31 B (k) #®RO~-D

o KEFHME b Z7A—RAIE (FRHEF 30cm)

@ 3”BB AW X 1 45/ &l iE
® 8”BB FI50WX 14,/

o E—AfLE ETOBBHRIE (F%R#%EF 150cm)

@® 8"BB (F.G.) # 80WX34%
@ 5”BB (F.G.) #1150W X34
® 3"BB (F.G.) "W k

@ 3"BB (B.G.) #9400WX5%y
® 5"BB (B.G.) #400WX4%y
® 8”"BB (B.G.) #400WX5%

W CHIZTHRI-DOBIEEZTXTHT L, R —E~OBITIEE % EH,
HR IO —Ei, 2em BOEBRF ¥ v TORTER L EEHIC 8cm DA Ty P EFRIT
bOTHD, £, EFFE—LADOEBZIIX v v 7THRAKEEL AZIEII-ERBRET
HD, FlERE, BRI (RRI MV -EFF 4774 T(SM) ) , R (SMEHIT
Xy v 7THABEZEVER) OIRICAIESTORZ TE,



(3B 31 BHyoEix)
BRIOI~E (JEFIF bare beam + 2cmslit, 8cm offset)

o B—Aahiil ETOBBRAIE (EREFS 150em)

@ 3"BB (F.G.) % 80W X3 4%
@ 8"BB (F.G.) ¥ 400W X 3 4>

4 718 (k)

FFFSBRBETHY, ERIIITON2Iho 7
4 828K A% I—-E FAIFREENEIEZNE ThHoT,

o KRFEFHM b F3—RHIE
@ w=xyrEFY  at 2cm 1 400kW X 1 43 or 2 & /&AL EB
@ ®m *Et at 30cm m E

BRIITH. ¥ v PERETIHIC BB SMO T 51z 2HEER 2 HLl LR+ 5 = &
RIMENBOT. KR TORERBREBEIC LT, B AR HOTSERH S S,
TSFOEEGHIRREIL, | BEERHALZ 2MW - hr EED TN B89,

® 5” BB at 30cm ) 150W X 1 4/ &fE
@ 3” BB at 30cm. F400WX 14,/ #
483 H (& %0 —E g, [BITIEDBA 2 DFLE,

o KEFRA kF 18— RHIE
D 8" BB at 30cm £ 150W X 14/ &fLHE

o E—Aadlih - ToOBBHIE ((AR#%F 150cm)

® 5” (F.G.) # 160W X 3 4
@ 5" (B.G.) # 1.5kW X 3 &
® 3”7 (B.G.) o4 kW X34
@ 8” (B.G.) 14 kW X34

W INITHERITI-EOREEZKRT L. %R0 — Ciz#iT,

o R=¥ w7 RFACLBZKERFT b F/8—2 (FREF 2cm) AELZEFER, .
Zhid 20 BOREEICRONEE—7 OMENR, Xy v 7OMBIZRL T 5mm BET
nNTWeldio, BROEDBRAIEEZIT2b0, AEREEBRF LAFR, AB0H
ERRERATE LI T,
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4H6H (A) .7TH (k) .8H (4K)

HRD (RFFa) A—FEREF v v THAGERETHER) OMEETATHETL
DT, FFR 1 OBERIERE B L,

O LHERE
@ ¥ro 7 HERERE
@ THXANZER
@ ARIINAEBF 4T AT O

(B TAI=G BRI FRITADEATT RIERBE)
® IR % B
® LEMER kAR E

ANT M BT477ATOREE (BFRATZT2TRTHOLEGLELRE 13, 1.5
mX15mXH 2 mESTHB, TOLTEGRRNSESED V2V - Favr g
BVWTERYBATW, 85 150~200 D72 v~ (60cmX60cm X 30cm ASIEHE) & L
=V CEEiof, TRUIMNT, LAY IAELBTEMEEDEEDIT, HSRFA
ADary Y- 2HEEERL, BFMCERELE, RERTIIASZ b - EF 477
AT OEYET T2y Y— b E&h, Li-Par 78 v 7 BAVbRAEDok, Zhi,
BRI —CEAVTRDRET = v 7 HEBRLY | EmABL# EORF— R FHK
FIZRIET Li-Par DRBII %LU T ThH 5 LHBF SN AL HTH S,

BAEHNZTER LAY bV - B#F 4 77 AT ORAREK, ETERVTROFAL 1~
LSmpars -+ THEhZRES Ro7%, 8 B (K) 11 BFEER.

BRI —A (AT AV EF 4 7747)

o AKEHM bTFAA—APE (KFZEFH 30cm)
@ 5" BB #40W X 1 %/%{EE‘E‘.
@ 3" BB n
@ 8” BB : y

FILHERKTHD IVFS RROMFEFR ICITHT 2~3 B2 Hr R0 Fe
HREBI Li-Par B2 - 8B MH2

o E—AHLEEETO BBEIE ((EFR#%EF 150cm)

@© 8" (F.G.) #40W X245

@ 8 HEREBO I DL Li-Par CRLTAHE)— QLiZERIUE
@ 3" (F.G.) #15WXx24%

@ 5" (F.G.) " } IVFSERT —# L0 5 SR EHM

® 5" (B.G.) #80WX2% . |

—101—



4 A9 HCK) HBEI—A

o E— AL ETOBBRAIE (%% 150cm)

@ 3" (B.G.) H80WX34%
@ 8” (B.G.) #180W Xx54%

Yo CRICTHR | —AQBIERRT L, RII— A~DOBITIEXZ A,
L THXSREPERET S ERUER -, FhiofEle 5 ETE R OE oH
ke T~ TN 5{E¥2To, (F¥ 7V —F7 1wy 7#1100 @)
ARIPNVETAT7ATERZIT, AT T IHEEE, TOHFIZ 100cmBEED2 7
U—F (EEH6t, XTI 054 VFEIOEHEIRT A THRELATND) 2RE L,

4 410 B (&) HERIET—A

o KIEFM kT 8—RHE

QO F=xy7hf (EKREF 2em)
9 500kW H A1 %U‘T%’I‘ﬁ—f—ﬂ*}znf%ofcoﬁ“’i’f’?—‘lﬁbfqﬂﬁ%ﬁ%ﬁ?b\
TREBOF =y 72TV EE THHT J:?a‘:ﬁﬁ%‘“bt” AR EEHESTHIE
BREENE, ‘ '

@ 5”"BB (at 30cm) #J 80kW X2 &y /K&

® 3”BB (at 30cm) # 400kWX2 %,/ » } WS IER IR ST

@ 8”BB (at 30cm) R L

o P AFLE EDRF— R BE (EFEF 150cm)

" 30cm PLE ORI EMEIZHATH 50%1,
@O 8“BB(F.G.) ﬁ(‘]400kWXI2§} BGJ’:& ﬁhj(%b\ LSRIE AR,

@ 3"BB(F.G.) = R Lk
® 5”"BB(F.G.) # 160kW X2 4> } -

B.GEIX F.GED 90% L ETH B,
® 5" BB(B.G.) Ak fEi3 F.G.fE U EThHD
® 3”BB(B.G.) Bk

48138 (A) FERIM—A

o E'— AHULHE B TORF—R— L 3E
@ 8"BB(B.G.) at 150cm
BGEDFGHEIZM THHABBD THWED, TR —FHiE~a 70—
oy 2P BMLAEY, RESBOMBELRBFITR e AR F LK
BWEVLTHEOBGHEIES 5" BBTITo7=4%, BGHIEEIZRESEFEHLA
Mol IVFSER TIToAIIREZERNOBMMEREZRIEZNEIDLERLE
R IRBELELOBEMLEBLR2WVWIEIZRE,
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4 B 14 H (k) mRM—A

o E— ALy ECORF—R— I

@ 5"BB(B.G.) at 150cm
RHERORE (AL 2 8 A F (20cm) EEDOR ADRITFL L HEBE L
THEIE, BG fEIZ 25% OB PR, THTHRRI—AOHMELR TS
TEICHE,

% RO —D~OBITIEE L%, $94BEEMNT CTHRT, (Gem BEEIR¥ v v 7. 5em SS)

o HFRBTT 30cm ML TOARERR b T 5— RBIE
® 5"BB #150kW X1 45/ HAL &

4 A 15 B () EZM~-D

o ERES 2em TOR=v v 7 R F VRHBIZ L BARFEFR b5 /85— HIE

K 500kW HHAT@X v v 7EHE (E— L8005 27cm LA & ® v — 50
ETRHEZITHEB, @ T80 F/55. @07 /5503 ETH-
O TCAREEWES L,

o HRHEF 30cm METOKESH b5 —RHE

@® 3”"BB B 150kWX 1 &/ BB

® RAE =T
RHBRE @ER) X AR =F LR E2BNTO & EEORE S £,
AEETIZE A ERLER LR, ¥y v PHRERAED RT3 PETF O
~DFEGEIREROBE 53/ &0 & HHT,

® 8" BB ¥ 150kWX 1 & /B @E

o H%#F5 150em (LB THORF—R—ARE (B — sl k)

® 3"BB  (B.G.)
® 5"BB  (B.G.)
® 8"BB (B.G.)
@ 8"BB (F.G.)

—103—



4 A 16 B (R) BRI —-D

o E— Al FCORF—R—VEIE (($F%EF 150cm)
@ 3"BB (F.G.)
® 5”BB (F.G.)
Ve ERIM— E~DOBITELEER. (S5em ATV VAR T 72 HERII— D& HITED)

o ERM—EWT, ¥—AfL# EToRFT—FR—NVEE (EREF 150em HrE)
@ 3"BB (F.G.)
® 5"BB (F.G.)
® 8”BB (F.G.)
@ 8”BB (B.G.)
® 5"BB (B.G.)
® 3"BB (B.G.)
o BREF TOKEFRE b5 A—RJE (FHREF 0cm (2E)
@ 8” BB

4 B 17 8(&)

“ Good Friday ” &#954kH, 19 B (El)':b‘i Easter ({Hi&%R) 720 T, FhizfER
ARBELTEDLN TS LD,

4 H20B(AH) #HEFRM—E

o KEHME b T A—RPE HEFREH 0cm HLE)
® 8" BB % 160kW X245
B —ast i TR S F IR ADRY EF LU R A BV TRIE,
16 BICHIESN=EEOHEFIRICLZEERERL,
® 5” BB ¥ 160kWX 1 &y /KB
® 3”BB m t

W ZHICTHRRI—-EDREERT, ATV VAR T 7 2 M EHE LERI — CIZB1T,

o HRM—CIZTAESM b T S—RAIE (RS 30cm)

® 3” BB M 1skWX 14/ BAE
@ 5” BB B £
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4 A 21 8 (k) HEFRM—~C

o AKWIFM k7 A—2HAE

® 8"BB #A0kWX1~3 &3/ ZALE  (EFREFS 30cm)

@ A=%rysREZ>(H.B.) (EFZHF 2cm)
# 400kW HH AT, Xy 7HERIC H.B. 2B L TERILEDR, B EED
EOREE PRI, ©— AP LMD 26.5em BT 27.5cm (B TEEAILA, W
Thb 10~20cpm BEThoTe, Fry7HHLEEN M E (& — A0
b20em L) TREGICFHEENR/JKRB2E ROFELLE., PEFIREE
SFTHERPBLTHITEARERLEH., AR TO H.B.AIEE T T
BTHILERELE, TOBRBOFT, Xy I HBEshRY— 7 TENZRE
CTORMEFM—H, AR T -FeL T, TRAFEENETSILELE,

o E— AL ETORT—F—NJIE (FRESF 150cm)

® 8"BB (F.G.) #9 B0kW X 3 4
® 5"BB (F.G.)  #180kWX24%

® 3"BB (F.G.) R E
@ 3”"BB (B.G.) ) 150kW X2 4
® 8”BB (B.G.) R i

4A2H(K) HHRO-C
o E— Dl ETORF—RADRE (KHES 150em)
@ 5”"BB (B.G.)
Y fERII— B~OBITEE
o AR ETORF— R AE (ERES 1500m)
" BBRfES ; 3".5".8" F.G.&B.G.HFE

o K¥FHMH F T A—ARE (FFREF 30cm)
@ 5”"BB

4 H 23 B (CR). 24 H (&)

HAMNG 54 DFHFTE S ORNL @i, ZBEERUCRBREHITHRIIET 21ER
X - e T o, MEEERPEIFCHE L, WEMERITON 21T,

—105—



4A2TE(A)  RM—B CUIF5A 1 HE@ ET, Pace RIEROTEAHE )
o KTHIE b5 A—2PE (KFEF 30cm HE)
ERAF—R— 37, 8"
Yo KR — F ~OBITIEE

o AK¥FHm b T A—RBIE (EREF 30cm frE)
FRRF—R—1; 87

4A28ACK)  ERI-F
o KFHIME kT A—ARE (FREH 30cm ()
e T N
o E— AL ETORT—R—LBIE (EREH 150cm f2E)
F. G. ?\ﬂIJE --------- 3”‘ 8” BB

4 A 29 B (K) SRM—F

o E—ARLEETORF—R—ARE. (KR%H 1500m (L)
F.G. Bl i 5“BB
B. G. ﬁuiﬁ’ e L 3”\ 51)‘ S”BB
5" BBTF = v 7 BIEE 1 & — R ElE

Y BRI — G~BIT
o B AL ETORF—R—MRAIE (RH%EF 150cm ALE)

F. G iﬂuﬁ ........... 3” . 5” . 8,, BB
B.G. JIE  ooeee -

4A30BCK) H#FREm-G

o E— APLEETORT—R—AVRE (ERES 150cm)
| B.G. fl& - 3”. 5”BB .
o KFEHMA 51— 2B (R H 00m)

3", 5”. 8"BB

W XYy TRHETANTEMA Y —7 CEE| FRI - HEHERK.
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5A18 (&) H@RI—H
o AEFm b T A—2RFE (EFEF 30em)
3!}\ 5[!\ 8”
Y KR ~HOFERIZ, 156cn EXORY = F L A5 7 2BMURRE (FRII—HH)

T, 37, 5%, 8" RF =R K SKRFEHRA b7 A—ZAPEEZ E, FROI-HOHE
ERHEBORMMIESELLRD LI FFA—FERE,

5A4B(A) HZIM—-HH
W EETHLNFRAEEREZ L LICHE,

o ¥y v PR RERL T 150cm LEDT — 2 E Ay 7 75 0 FRANEN & T
Ehaed, BIEZERL, BRI ~F (AR by BF 4 774 T HENREE) ~
PRATEES BT B = & S |

5 58 (k)

Y FRM-HHMOERI-F~OEEEELBRL TR, A7 M- EF 477
ATD—EELTHEALTWEF I TARATT (0ecmEEX6HE) FHoar 7 ) —
F D9 < £ T 100~200mR,/h DR EERBRH Sh LD, {EEEFFLELE, Fh
VO ARG T2 WETHEOE, FEEBER L TEEREERZTOMLERD B LD
Thd, '

5RA68 (k)
TR U LART T OREERBRG LD, FFEIRE.

5 H7HGCK

WO B RECOERIIVER AFLFHEYEH CHZB LR FECHMLOIRBTHE I L
PREBEINE, ARID-FRYEITFESN TV ARL-E2HOTED Y, REEIT-2%
T M UARSTE#RETHIRERETS L [~2 BROBECHU2 EDED
EfEHETS I LICRELE, o |
WoT, Fry 7  AMNV—IVIEBROAUEEXSA 1 B2 b TIRTETLEZ L
2725, 5%k, PHEFHRESRE (NIS) EBORAXY 27 4 774 7 OFRBIERE
BITLNDFETH D,
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T & D

oy 7AN) -3/ REBTHA I N RS
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1. FRF—FRK—IFHHSE (Bonner Ball)

RF—F-LHEHESE (LT, BBl W, ) i, WETFHRBZAET240TH 3
PB.LUTERTEIIE, BHBOFERIZC LT, ERS32 3N ¥-HHEOFHETREL H
PEEABLTAETS2CLBAETHY., PHOUIERETARMBENC LS,
TSFRBITSZEREBRCLELERAEATV S,

BBid., EES.lcn ORBROLAFBEEA2R)VZFLVORBTES. S 5ZBAE
%EX0.034 va—mcav&mbtﬁi‘éﬁés. Etﬁlé%ﬁ'é‘a:ci\ '°BBAEEEI6% DBF,
HAAHBK0.5 SETHAShTWS, JASPERERTH. £V2F:L YORBTO
BExxEX32ERE-T. ﬁﬂ%o#@%34z%~m{z%®ﬁﬁ?£it%®ﬁ
BHESh 55, %@@kﬁa#ﬁﬁ%ﬁ?ﬁﬁ?%ﬁA(Mmdﬂumﬂﬂﬁwaﬁﬁg
KEZ0.031 Y FOCIOHABHAL L0 ER T 584 (Cd- covered detector) 5%
5.

BBRARHULEPEFR, RV 2F LU VyBrHESHhTHEERICIEL, '°B O
(h, o) BB VRBENE, 7. BRAFOCHIBBLIET 3 RFETORBAD
FEEHSRINERET. ULido>T, BBiR. RYZFLVORBOEIICL-> T,
BETE2PUEFOIRINY—HBHESELS. b, RYxFLyOEXEELTEIRZL
BoT, PREFHLICHESINZ LD, B3l ¥—HohgFiond 2H3HDELE
IANF—ROPHEFCATIHEPRLIHL THARNCHEAT 2. 20—FT. —F
BEMICA > EPRFUHEBRIART 2L TORERT. BHEBLPOH/BLEY., AFKE
DCAVPHEH BN Eh PRV T 220, £2ENLHAEGRREL T 28R 2
V. TENETHLORDOBBEODWTOAHPUFIIALF - THIEEBEL T,
ANISNI—FRIZHBEE*Cf PHFRARL->TRELESOBAESILT
BY, VARV AWH (BB Response Function) ¥ Wifh T3, BBOHEMIL.
AETHRONEPRFIRAINF—~ARI MV LV AR Y AMEEERAbY 2 (folding)
HehEzhzs, XBOBHWESEALTWAL AR AMBIE. JASPER®ZR
7—4%% (1) (PNC SN2410 838-005 ) OP71-P74 RRENTWADT., FEHTIIHH
T3,
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2. NE-213 HHSS

NE-213 BHigRid. 800keVHP S15MeV OBWHEDOREFIRANF—ARI ML ER/ LD
RERAEh?, RENREyBOARZ MUHAIROERTE S, TSFTERWF—
FiEBosh TR, *?

NE-213 BRIHBUEBREEE Y FL -9 ThHY, PRETOAHC LV RETIRBBET
REBdVYFL—vayREZBRBTS5HETH 5. BiEIE. AR T2en £2K4. Tiond
YYyF~DOHPIZNE-213 BHREBY VY FL—FEANLLOTH 2. JAIERHRIE. i
FRELLCAROHEELEL»SARHT2LEI>CREBEINE. COVVYFL—-YORBE.
¥yLv., FEE. EBLEAYPIPIPERY7FLLT) F782 LY (RXBELEE
TA2RHREMN »S5ESATHNE. NE-213 OFBEHST0ke/n*T. 2 OEMILCH,;. 2,
TH>. |

NE-213 YV FL—5it. REBIRU v RICE > TRET2BFOTATRICHLT
HET Y. AHEONNVABBONBEMALT, FEFRFrRIEMT 22N ¥—
ARZMNVESHELUTHETA2CLPERS. COREAELLTTSFTHERIAT
WBDI, NVAE—BERSULBL K, 2 RESEEL2EL. Boh 28K (bipolar
pulse ) DDAV ARDERL L-> THELR2SETHIHOTHS. chid. vHoOES
BYOFMB., PETFHSELIRBBTLEART, BEREOEWY Y FL—Ya vkt s
BN HEEMALTWS,

Ok RLTHShEFETFRRET A Y Y FL—-va v RoBBSHERIT. HE
2—KFRFERDZAWTIANF—2ARI PILREREN S, (unfolding)

*1 ORNL—5305%k D
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3. RBBFEEE (Hydrogen Counter)

REKBS 73 5% (Hydrogen Counter) IX. 50keV ~IMeVOREDFHET LR ¥ — 2~
ZPVOHEBERERINIBRERBTH . BenjaninFBE L bBRIFThTWV3., AIEEE
. PRFLARERFRLEOBRICLI - TRETIRBBFEFIsEBC TBERS 2B H
TE52Hb0THS.

BREBE AT VVAROROFLRIFOI VY IATVHIA P BROQHBETH
D AT YV ARBBE. VAT VHIA P EBBOE 2% T35, ROodizid
KEHAPREZNATEY., JASPERER T, kEXVRONEXFhEFh 1KE.
BRERVBKEL LELOR2BERALTWS., BOthid, I3 Y AFVvEIA YD
PRI MEEBREA cRESBEIA TV S

BHEBLCAFLLREFE., KBRORTHEFRELCRBBFE2 Y AbicELaE 3,
ﬁ%%?u%ﬁ%ﬁtb\%m%ﬁiuaz¥m;Euﬁﬁtt&vﬁx%yﬂv4vm
Hvohs. FVDONRBEHBPOIRBMBFOLRINX 2R ETIZLSERS,
—FH. DEIREFORIZXIN¥—EnOFHTFRAEREFZELOBRIZ LT, ¥upSEngk
TORABDIRINF—2FHORBBFERESEZ. LEBST CORBBORES
DS, PRHFHREOZRINMF—2ARZ MUV EBI DRI, FHLZBRTBSISETHS.
ORNLTRE. HIBENANVABREOHBAK T — 0 oHhEFIRILF—ARI b
%K 5 (unfolding) 28I, SPEC—4 2 — RHSFEAEINTWS. Z Ounfolding %175
B, B2 V¥ —HOANTF—F L LTNE-213 BEBOAIEF~2doRDShith
BFLRINX 2RI P LBANSGH S,
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4, Ky oRY U HHES (Hornyak Buttons)

v wv 2Ry VKBS (Hornyak Buttons)id. BT ORBHLLTHERENS
LOTHH. BEBDEW (ER 0.6~1.2emDT. JASPERERTCTREERETOD
EHREBEITMZRETA2DRRANSHL S,

HEREBIZ, PHETFLBTLOFRCL > TRETAIREBF L3V YyFL—vay
RiGEBRET2HXTHS. BB, VYA F (lucite) 237 2 ) WiEEHIZ InS(Ag)
HREWN-CBEEL2L0%2, R VREEBRMILELDTH 2. 77V IIBEBERFIEE
TIHEFHEAHL - BERETFLOBRICL-> TRETARBBTF . 2nS(he) @
YUvFL-VavRIGIR > THET 3. InS(Ag) BAVOh2HEHE. vHOoTFHxD
B URHETAESTRE LD ThE. hovy 2K VREEORET & v BT
ZBEEELFANL. I2RFRT. GROLBIRLD., PRVBENYyBBEELTH,
HAHTA2NNVABEEOLENWEZAT T 2HICL-> T, FEFOHZHEWUTHRAL THIE
TE2TLBbOP 2. BETE2HHFOLRINY-THRER. vBRvy 27290 F0
BESREIMBEEOREORER &> TERADH, 0.2~0.3 eV BETHS.

0,000 \0] 10 10
H—-sooo:\ 6000
ﬁjqooo: {\;1_'4000:
- N
w 2000 = 2009
?_,_looo_ ol <IOOOE =
cook 14.2Me v PIEF | 3 soof o
% scok 1;,1\{- % 400 ?{.
o ’m B A
,\nzoo R N ®
[ 100} o1 | 100} 01
N sof S eoF
" soF 0.50Mev PIEF o se1s
N F 7 N reF
N 20k PSP L J
) IAX
mu 4'0 50 12'0 :s'o zc')o za'ua 2 E‘m mu oot
2N ABE
1 “Hornyak &% " icf@x D K2 “Hornyak K& " [CExD
BHEFROGETEH T L Y#AESDTHLEZED, T4 R
XD, FL AV I x—F— 7Y 3Ix—F—-DEIT S
DI 3 5 730 R B RS 2SN RABEER S HE E B,
AWwEFBE, KiHEBRI0gD LRI 1TObDERL
V=1 bz 1.5g DIn§ TH 5 (W, H. Hornyak,
ADEEATIELD (W, F. Rev. Sci. Instr,, 23:264 (195
Hornyak, Rev. Sci. Instr,, 23: 2)]

264 (1952))
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