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SUMMARY

In late 1966 an extensive series of radiation shielding

measurements were made at theCr:RN Proton Synchrotron by experi-

mentel'S from Lawrence Radiation Laboratory-Berkeley, .Rutherf'ord

High Energy Laboratory, and CERN. Preliminary results from this

experimental program have been presented elsewhere and a compre-

. 1 2 .3
hens1ve report is 1n preparation. ' ,

Through the use of detectors with different neutron energy

thresholds and spectral responses, we were able to deduce the neutron

flux spectrunt above the shielding at the CPS. A knowledge of the

neutron spectrum allows one to calculate the dose for any particular

weighting function he chooses, viz., the ICRP values that we used.

A computer program, TELLY, was used to compute the flux aod dose
,

from the activation detector data. A major innovation was the use

of a light pen and CRT for both trial input spectra and interGlediate

output spectr~. In effect a continuous feedback loop ~xisted with

the he'11th ph:/sicist as the r.u:rl3.rl intc:;:f~.?cc.

*This work was done under auspices of the U..S. Atomic Energy

Commission.



- 2 _. UCRL-18076
Summary

The results of these procedures are shown for various locations.

The shielding at the P.S. bridge is concrete,. and under the ring top

. is earth with a high water content. The spectral difference is

primarily due to this difference in hydrogen.
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'2:'able !. Percentage Distribution of Neutron Dose; TELLY Program Results
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Percentage of Dose from Neutrons Below Listed Energy

in MeV
,

Ring Top P.S. Bridge. Bevatron Cos!llic Rays liE

- --
6 x 10-5 1.2 0.9 1.2 1.1-
6 x 10-4 7.6 7.0 7.9 6.9-
6 x 10-3- 0.2 11~ 15 16 13

6 -2 0.4 22 25 29 19x 10

-' 1.4
.

246 x 10 ... 30 39 5~
•0 IN

6 x 10 11 44 58 82 30 I

1 45 66 77 89 386 x 10

6 x 102 80 88 93 95 49
,

6 x 103 . 97 97 100 99 7h
'j

3.l! X 10.,) 100 100 100 100

it.
.-

~1

reml neutron '6.53 x 10-8 5.17 x 10-8 l~ :68 x 10-8 4 -8.21 x 10 7 .41~ x 10-8 cnc:
s::()
3::0
31:""
l!' I
"i ~
'<00

o
-..J
0'



-4- UCRL-18076
Summary

, .

" ,

",,' ,

"""
"'Cosmlc roy
• CERN PS bridoe
.. CERN ring top
o CERN emulsion No: 7' rlno top

.• Bevotron
-CERN emulsion No.7 rlno ,top

. ,~.

"I", "I"
•• ' "I" I•• "I

• • • • I. '... ,..
• .9' ••," .

• 9' - •

... ' • '''1'':'.. .. . . " '

~....' ....:,. '

.' •• ' ".. 9' ••
, . .. ..,.... .. .."" :,

-, , " " oll"~~." '.. "...a..~'
,. "" ....

"" . ' .
"

10'

fOo

10"

~ 162

ti:
10'3

10.4

16510~·~--.L..--l-.:~-l-~_-J....-:-L..,.r--....L-~~-J-~_...!-~_1--~""'''--L-':"'IOiS

C\I
E
(J,

......
c-

..Lin·II.'

Fig. 1. Va:.riousn,eutron-FLUXspectr~.

t,



•
This report

sponsored work,
mlSS10n, nor any

was prepared as an account
Neither the United States,
person acting on behalf of

of Government
nor the Com~

the Commission:

A, Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B, Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in
this report,

As used in the above, "person acting on behal f of the
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor,
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