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SUMMARY

Three preliminary trials of precise alignment by
line of sight were made on a line adjacent to

the accelerator site, Results indicate that this
method offers an attractive method of measuring

horizontal strain movements in this area.



SLAC AHO 1991-012B14

PURPOSE OF TRIALS

Past measurements by the U.S.C. & G.S, have established
the existence of horizontal strain movements of the earth's
crust in the eastern block adjacent to the San Andreas Fault.
These strain movements extend back for at least 20 miles from
the fault and appear to be a shear displacement as the western
edge of the eastern block is displaced north westerly by move-
ment of the western block, The U.S.C. & G,S. measurements
were obgained from resurv;ys of the first order triangulation
net which straddles the San Andreas Fault. Their measurements
(and Dr. Byerly's estimate) indicate a horizontal strain in the
vicinity of the accelerator site of abbut 0.2 seconds
(10~% padians) per vear. The accuracy of conventional first
order surveys is of such an order that these measurements require

intervals of 10 to 20 years between surveys in order to obtain

significant measurements of this strain.

Since the estimates of horizontal strain represent long
term géerages over extensive areas it is gery desirable to
obtain more precise rates of horizontal strain at the accel-
erator site, To this end a very precise trilateration-
triangulation horizontal survey net is being established at
the site. An optimistic estimate of the precision which can be
obtained by this type of survey is on the order of 1:106 .

Assuming this precision it will require a one year interval between-

betvegn surveyifyo verify the rate of horizontal
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strain if the estimated rate is correct and uniform.
Similarly, if the actual rate should be triple the estimated
rate, surveys at four month intervals would show significant

changes,

Measurement of horizontal displacement from linearity
along the accelerator site is a prime aim of the trilateration-
triangulation surveys. An optical alignment system would
measure this quantity directly and eliminate many operations
of the network survey, hence 1t appeared reasonable to assume
that more precise measurements of horizontal strain could be
made by a line of sight than by the network survey., The purpose
of the preliminary trails of optical alignment was to verify this
assumption as far as possible on a limited budget and determine

if further work on a monumented line of sight is justifiable,

DESCRIPTION OF TRIALS

The trials were conducted onaa line roughly parallel to the
accelerator center line, Drawing SK-C-20111-A shows a plan and
profile along the line. For all three trials the sighting
instfément was at A, a terminal targetlwas at C, and an inter-
mediate target was repeatedly lined in at B by radio communication
between A and B, THE Vagiations in the aligned position of the
target at B, measured horizontally at right angles to the line of
sight, were taken as a measure of the accuracy for each set of

observations,
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The first trial was October 7th at night. The weather was
clear and cold with a north to northwest wind of 20 to 25 mph, A=¥ega
A Vega Maksutov astronomical type telescope was used as a sighting
instrument. This instrument was selected on the basis that it
has the best optics obtainable in a readily portable instrument.
It has a 24 inch long telescope barrel, a si£ inch objective.
lens and provides a reso}ution of 0.8 second; which is the best
theoretically obtaingﬁiezwith a six-inch objective lens. The

N
instrument uwsed was borrowed from the Vega Instrument Company

of Palo Alto, who are the manufacturers of this instrument.

Small battery powered light bulbs were used as both the terminal
and intermediate targets. Attempts were made to use a terminal
target of two black vertical lines on a white background illumina-
ted by a spot light but it was unsatisfactory. A slit target

was also tried as an intermediate target, but results were not

promising. One set of 7 sightings and one set of 5 sightsngs

were taken.,

The second traal was made in the early morning on October -
21st in the period immediately before and after sunrise. The .
weather4was clear, Temperatuéé varied from 41° to 57O F, and
thé,wind was 0 to 5 mph from the southeast., Sighting instruments
were a Wild T-3 theodolite and a Vega Mak%ﬁtov telescope. The T-3
telescope provides a resolution of about 2.25 seconds., The small
light bulbs were again used as targets. Readings were taken in
sets of ten. Four sets were taken using the T-3, and éfive sets

using the Vega. Two observers alternated between the two instru-

ments,
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The third trial was made at night on October 27th. ‘A
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Eﬁ&&&ug. Wind was 5 to 15 mph from the northwest. A Wild
T-3 was the sighting instrument. Both targets were backlighted
translucent plastic with black tape in the following pattern:
bl al bJ
% £ A
Linear dimension
Angular width . intermediate irtermerial+te
seconds radians - = target tiapget -
dimension a 3.0 T.5 x1085° 0.9 in. 1.8 1in.
dimension b 5.0 2.4 x 10-9 1.4 in, 2.8 in,

These targets were to be split by the instrument crosshair

so as to appear as shown below to the observer,
--------- vertical crosshair

é-distant target (black tape
translucent
white plasti

The dimension "a" was chosen a little too small for the
resolution ability of the T-3 however, and it was found that .
arranging a vertical coincidence of the two targets gave a
sharper definition of the aligned targets. They then appeared

as shown below,

terminal target

on

c)

H é ““““ intermediate aar’get




















