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T BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM

REPOSITORY ol A Aty A G 4 Dates December 7, 1959
COLLECTION /,':/»«/ff’. T es _/j ,/;JL'L”),G L;;/.’ffv/‘f,,:.(f«/ul'g' v—-/f/«//«‘i

To: Dr. J. S. Robertson
BOX No.

From: C. G. Amato (222
FOLDER

Sub ject:

1.0 Recently, data have been analyzed which were taken, using various foils,
with varying quantities of heavy water located between the BMRR core and
- - the dose point (located at the center of the patient therapy portal).
These data are presented in Table I, Table II contains a description of
the shielding array. All measurements were taken at 1 megmnatt. In addi-
tion, results of modifications in the liner of the cone are also reported,

2.0 - Results of these measurements are summarized below.

2.1 No fast neutron flux, (energy greater than 2.9 MEV), was detected
under any condition,

3.2 A fast neutron flux in the energy region 1.5 to 2.9 MEYV is present,
This flux is not a major component of the neutron spectrua, It is
detected using boron-shielded fission foils (depleted u?3%), since
the spectral distridbution in this energy region is still unknown, 1
consider it unwise to convert a count rate to s nuaber flux., How-
ever, relative intensity may be safely stated. As the amount of
heavy water decreasses, this component of the fast flux increases,
Wheth no heavy water is present, this component incCreases by a
factor of 7.5 over the flux present with all nzo tanks full.

3.3 The thermal neutron number flux end the gamma dose rate are in-
versely proportional to the amount of heavy water.

2.4 The average value for thermal flux with all heavy water tank full
(as given by averaging data for six foils) is 5.1 x 10]'° n/cn2° sec,
This incresses to 6.5 x 101% n/ca®: sec when a11 D0 tanks are empty.

BEST COPY AVAILABLE

L0018

SN T AN N R R ok i S It e e




st el vttt . B . .. D e e

/g 2
W“ e
PR,

e

4
P

3’# Heso to Dre

3.0

4.0

J.3. Robertson 2= December 7, 1939

2.8 The gamma dose rate, as measured with a Li shielded Victoreen con-
densor-r-nmeter, rises from 400 r/min when all heavy water tanks are
full to S41 r/min when all tanks are empty.

2.6 Application of the cadmium difference method results in a correction
in the second or third decimal place of the coefficient. Data taken
by Dr. Stickley and'J_. Gilmartin using bare foils is, therefore,
under these conditions, an accurate measure of thermal flux,

2.7 The gold and cobalt resonance flux values (S and 120 ev, respectively)
are 10% times lower than the thermal flux.

Structural modifications are still in progress. Measurements will be made

after each revision, Plux determinations will shortly be begun at the old

ngdicnl facility atop the graphite pile., In-vivo measurements will be

V-ade at the BMRR ss soon as structural revisions cease.

The following revisious were made under the direction of R, W. Powell

- {measureaents were taken by J. Gilmartin).

4.1 The plastic reflector and ocuter Bl dlock were removed,

B = 1.89 x 1030 n/cud . sec.

'Y = 130 r/min

4.2 The polyethylene liner was inserted,

!.m - 7.45 x 1010 n/az-uc.

" = 381.8 ‘Mn

4.3 8" of Bi were removed from the inner block and the plastic reflector

taken out.

By = 3.83 x 10%° n/end-gec

’Y = 750 r/ain

4.4 The plastic reflector was inserted.

'

'\' = 800 r/min

- 6,4 x 1010 u/az-ue
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A 1/4" thick aluminum sheet was placed over all surfaces of the

lines,
1

s 6,12 x 10 0 n/cma..sec

By
ﬂ? e 857 r/ain

- 4,6 The plastic liner nir'x,glhnuminm sheet were removed, The concrete
conesurface was covered with a 2.5-inch layer of Bi.
B, = 5.24 x 1010 n/ca’ ~sec
-”G = 550 r/min
4.7 A boron carbide epoxy resin plate was placed between the dose
point and core with the arrangement noted in 4.5,

) "l'ﬂ s not measured

;‘, @ 670 r/min

_4.8 The core to dose point material sequence was azltered and {is des-
cribed under "new configuration™ in Tadble II. The Bi liner has
been retained.

10 3
l.m = 1,60 x 107 n/cm” =gec

'1- » 34 r/ain

4.9 The preceding measurements were made at or scaled to 1 megawat?,
All heavy water tanks were full at all times. Knowledge of come
configuration by the reader of this memo is assumed.

3.0 An automatic wire scanner is under construction. A slow chopper will be
rzeceived sometime in late January (sic). Gamma dose and spectral measure-
ments will be soon begun. A subsequent memo will contain a critique of
.the foil technique,

C. G, Amato
4UoO01482

.¢¢s Dr, L.B, Pary Dr. H.J.C. Kouts

Dr. B.B., Stickley Dr. G, Price

Dr. Y.L. Yamanoto Mz. R.W. Powell

Dr. S. Fine Mr. J. Gilmartin

Dr. V.P. Bond Miss D. Driscoll

Dz, 3.R, Com Mr. C. Meinhbold

Dz. D.C. Borg Mr. T. Konikowski

Dz. R, Sher My. J.B. Godel

De. JM. Remdria Mr. J. Floyd
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TABLBE II

Sequence of Shielding Materials

~ patient Therapy Portal

01d

Core
2.5 in, graphite
0,25 in. A1
0.28 in. air gap.
- - 8.0 in. graphite
12 in. Bi
3.8 in. nao
0.28 in. Al
0.13 in, Mg
4,0 in, graphite
8.0 in. B1
17 in. air gap

dose point

plastic reflector

4001485

M*mmmmmmw. TRy

New

Core

2.5 in. graphite
0.25 in. A}
0.2% in. air gap
8.0 in. gl_:ohite
12 in. Bi

503 m.Do

2
0.25 in. A1
0.12 in. Mg
4.0 in. air gap
8.0 in. Bi
17.0 in, air gap

2.0 in, Bi
dose point

Bi reflector




