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The purpose of this note is to:

State the case for constructing SLC so that the electromagnetic interference
in the interaction area from the beam, accelerator, and associated equipment

is reduced to a practical minimum.

(1

Suggest administrative means for doing this.

Consider some of the noise sources that might be present, based upon SPEAR,

PEP, and LASS experience.

1. Need for minimizing EM!

The majority of present detectors are based on the PWC or similar low output de-
tectors, and this will most likely be true of at least the early years of SLC op-
eration. When such detectors are run at low gas amplification measurements, the
output pulses are of the order of 10-15 C in the first few nanoseconds, or equiva-
lently, .25 }lA, or 12 }lV into 50 \7;, which are equivalent to the thermal noise levels
of room temperature semiconductors at the frequency band of interest, usually 50 kHz -

1~0 MHz. The typical noise levels in this ~f in the operating region of an ac-
celerator are 10's of mV/meter, and in selected cases, up to 10 V/meter, so that
shielding sufficient to attenuate the ambient EM! by 103 - 104 is required to

achieve maximum resolution of time and charge measurements.

If this shielding was easily done, as might be expected from calculating skin depths
in conventional EMI shielding materials, the problem would not be the perennial one
that it is. However, detector shielding shells are usually quite porous because of
the necessary connection of signal cables, gas lines, and HV cables, and the shielding
effectiveness is diminished. Most detectors have to receive some additional shielding
modifications after installation in the experimenta~~rea~ Reports from physicists
of~~detectors - LASS, Mk III, MkII, HRS, -== ~~- ha~ 'been received (verbal.
reports), and the resulting score of 5 of j(having;EMI problems is sufficient to
establish it as~ universal problem. ~
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If a standard were established on the maximum strength of radiated E-M fields, such
as the FCC consumer standard of 100 - 150 ~V/m, in the SLC interaction region, the
burden on the detector shielding would be reduced by at least 100x from that of the
present backgrounds, and most detector crews would be able to forgo the joy of ad-
ditional shielding and filtering, decreasing the time between p~~~e~ installation

and physics data-taking.
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If there is agreement that equipment installed in the SLC interaction region must
meet emission standards, then the following will be required:

(a) A staff member to take responsibility for enforcing the standard.
person should:

This

Operate monitoring equipment in the area

Review design of equipment intended for use in the area, and
otherwise try to anticipate sources of ~~ at the earliest stages

possible. ~J.-1.J:

Cb)'

J: (3) Install protective equipment as required, such as A/C line regu-
..0 lators to remove power-line transmitted interference) ~
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A supervisory committee may be required to give sufficient flexibility to
the enforcement, so that the accelerator builders are not overburdened by
a new set of regulations; the committee would have representatives of
builders and detector operators. SLAC hardly needs more committees, but
without some sort of flexible supervision by people with adequate authority
to make ad hoc adjustments, the possibility of a clean experimental area
would be lost in the pressures to build the SLC, or too rigid enforcement
would greatly delay the builders.

3. .c;m'r('p~ of EMT

Common sources of EMI are:

(a) ~. The field of the beam and its image charge can be contained in a
pipe of many skin depth thicknesses, but the existing beam pipes have
many perforations for vacuum and monitoring equipment and the fields escape
into the experimental area. The design of these access ports should be
modified for shielding effectiveness.

(b) rf. SLC has no rf accelerator cavities.

(c) Magnet P.S.SCR power supplies generate high power pulses of roughly one
~sec period ~~n and 10 ~sec ringing decay time. Large P.S. can
be quite disruptive. In the testing of the Mk II 5.0 MW P.S., a faulty
ground caused 30 mV interference to appear at LASS, though the supply was
in the Lt. Assembly Building, 0.5 mi. from LASS.

(d) HV Corona and Leakage

(e High speed logic or computers

~

4. Conclusions

Most of the present sources of EMI can be shielded without severe penalty if this is
done in the ~~~~stage. However, there are so many possible transmitters of EM fields
or noise on the AC lines, that continuous monitoring of the area during construction
will be required to catch equipment that has escaped the design review, especially since
contributions in beam monitoring equipment may come from a variety of groups frdm SLAC
and elsewhere.


