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The question has been raised concerning where to put lcad
shielding to reduce ¢the synchrotron rz: iation dose to Lthe
electronics in the alcoves. Assuming th the alcoves are not
near a collimator, the dominant radiation sc sce is synchrotron
radiatioen. Previous calculations indicate that a one centimeter
taiek lead door on the alcove would provide sufficient shielding.
It was proposed that a one half inch thick le ! door be used (the

nesxt avajlable thickness). The door would L» roughly 34 square
ft and weigh 1150 Ibs. The alternative would be to shield the
transport line, i.e., the open side of the magnets and the gaps

between the magnets.

We have done some further <calculations concerning the
possibilities of shielding the transport lines instead of the
alcove. The point of contention in previous 1iscussions ts
whether synchrotron radiation propagates as "gas" down the
tunnel or whether it is attenuated rapidly.

As a first approximition we used the MORSE Monte Carle Code.
The input was a single photon energy bin covering 300-450 keV.

The code simulated the SLC tunnel (but straight). Point sources
were placed at positions along the transport line and, a
detector was placed 30 em from the farther wazll. This L&

pessimistic since any recession of the electronics into the
alecove would discriminate against small angle scattering of the
photons and large angle scattering requires more scattering
events, hence more attenuation of the photons takes place before
they reach the alcove. The rasults are shown in Fig, 1. Both
total dose and scattered dose are shown as a furction of the
distance along the tunnel to a point source. Also shown ts an
inverse distance squared function normalized at 5 metars. We
ghould remembe- that in the real SLC case. the dose rate
contribution will drop off even faster with distance since the
magnets provide shielding in the forward direction. In fact, at
about 2% meters, the magnets complately shield any direct
radiation.

Te confirm these calculations, we made measurements in the
2/i3 take-off point tunnel using a 137Cs source. Aithough, the
energy ig somewhat higher (440 keV), aoane would expect to see no
drastic change in scattering over this energy range. The
scattered dose was measured with lead blocking the direct beam.
The results, along with the MORSE results are pletted in Fig. z,
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normalized at $§ meters. As can be sgean, the agreement is
excellent. The scattered dose could only be measured out to a
distance of 20 meters because of the interference of some nearby
radicactive components.

What we need to know ts at what distance the cantribution to
the alcove dose hecomes negligible. We have approximated a line
source by integrating Fig. 1 and have plotted the result in Fig.
3. Shielding plans were to reduc~ the dose rate to about 2% by
using 3 1 cm thiek lead shield (1/2 inch is the next available
thickness) . It the transport line is shielded out to 15 malury
in each direction with a 1/2 inch thick leaad shield, then the
contribution from the unshielded areas would be lesd than 2%. 144
we use a 1.5 inch wide strip of Iead along the open face of the
magnet and assume 1 square ft in addition for each gap we need
a total of 24.3 square [ft, [ e,

2 2 15 mk 3.28 ft/m x 1.S/12 = 12.3 square [t
12 magnet gaps x 1 squarte ft = 12 square ft
total = 24.3 square ft
This shielding proposal is probably very comservative because:
a) the magnet shielding in the direction along the

transport is not taken into acecount.
B) the recession into the alcove helps.

We propose going oniy 10 m in each direction with the shielding
initially. requiting about 18 gsquare ft of lead. Measureménts
during the first year would indicate the need for further shielding.

It seems that this solution must be cheaper than building
the heavy alcove doors with some kind of mechanical assistance to
open and close them. In addition, the genaral area near each
aleove will have & reduced dose rate and this is the ares where
cables and wires will be concentrated.

It can be questioned &s to wheiher this will help in 1ight
of the high enetgy radiation due to gensral beam loss along the
tzansport line. In CN-230 Jenkins calculated that the dose rate .
at 29.3 meters from a ccllimator absorbing 10 kW, decreased to :
equal that from synchrotron radiation, Ia unpublished
calculations made at the same time as CN-230, Jenkins found that
a collimator would have te be 245 meters trom the alcove to keap
the dose to the electronics down to the desiced level. These
calculations are geometry dependent and Jenkins has assumed no
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shielding from the magnets or from the xlcove. It is clear that
the electronics should be recessed into the alcoves as much

as
possible.

DISCLAIMER

'This report 'was prepared as an account of work sponsoced by an ageacy of the United States
Government, Neither the Unitad States Government ot any sgency thereof, nor any of their
cmployoos, makes any warranty, expreas of implied, or assumes any legal liability or responsi-
| bility for the nocutacy, completences, or tsefulness of any information, apparatus, product, or
: procen disclosed, ot represents thet its use would not infringe privately owned rights. Refer-
ence berein to any specific commercial product, process, o7 service by trads name, teademark,
manufecturer, or otherwise does not necesssrily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of autbors expressed herein do mot uecessarily state or reflect those of the
United States Government of any agency thereof.
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