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third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
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. Subject SEB Sizes Compared with Calculated Sizes

OBSERVATTONS AND CONCLUSION

Purpose:

To determine how well the "QIUNE" program models the beam transport in
the SEB switchyard and to find causes for possible errors.
Proceaﬁre:

The beam sizes as observed from flags and SWIC's were compared with the
calculated sizes from "QTUNE" using the magnetic fields calculated from the
AGAST command currents. In the 'A' line AQ5 was varied to make the vertical
beam width at the 'A' target pass thru a minimum. This was repeated for AQ6
for the horizontal beam size. In the 'B' line this test was repeated with
BQll and BQl3 for 'B' target measurements. Careful beam size measurements
were méde from F10 to the B target using flags. The amount of stray magnetic
field in the hole of AD2 and AD3 Lambertson magnets was measured by detecting
the movement of the 'B' and 'C' beams at the CW223 SWIC.

Tﬁese tests were made at different times so that HEP was only slightly

‘ affected.

Observations:

Mbst of these tests were made from 0200 to 0600 when the AGS and trans-
port magnets were steady. The 'B' line flag measurements were made on
December 20, 1980 after J. Glenn reduced the spiral pitch to 0.54 in. at F10.
All of the measurments were done with a steady beam with low transport losses.
Extraction efficiency was greater than 957 and inefficiency less than 7%.

The beam sizes were obtained from the 'A' target SWIC in the 'A' line
only. :The 'B' line beam sizes were measured from the 'B' target flag with the
beam spot moved to a sensitive area.

Results and Discussions:

Figures 1 and 2 show the 99% half size beam width in the 'A' line as

comparéd to the calculated value from '"QTUNE" as AQ6 or AQ5 was varied. The
beam size at the SWIC location, 91 in. before the A target, is plotted with
"QTUNE". Figures 3 and 4 show the general shape of the calculated beam from
F13 to the target. H. Weisberg's emittance is assumed. Figure 5 shows the
horizontal SWIC's plotted on a log scale with the assumed background plotted
. as a solid smooth line. Using H. Weisberg's background subtraction method,

the half width of the beam was obtained from these SWIC measurements.
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The 'A' target optics were adjusted for a large beam at the 'A' target
for the Adair experiment. The SWIC used was a 'maxi' SWIC with 0.160 in. wire
spacing. The SWIC readings were clean with no missing wires. The measured
widths from the SWIC's are much wider than the calcualted widths by a factor
of 2.5 and 1.8 for the horizontal and vertical shapes. At the minimum of the
curves of Figure 1 and 2, the ratio is much larger. The calculated minimum
location do agree well with the observed minimum as a function of quad set-
ting. The observed data indicate the ratios between observed and calculated
emittances of 8.8 and 3.4 in the A line. This error will be discussed later,
but is. probably caused by extraction power supply ripple.

Figures 6 thru 12 show the results for the 'B' line. Figures 9 and 12
show that the beam size cannot be measured accurately from the 'B' target
SWIC. :Bad wires, channels with different gains, and a large beam appear to
cause Ead SWIC patterns. The wire spacing is 12.5 mils. The beam size that
was plotted was observed from the 'B' target flag. TFigures 8 and 11 show that
the beam size is varying rapidly near the target and that the beam size as
measured at the SWIC location 17 in. before the target can be 100 mils greater
than at the target.

Figures 7 and 10 show a better agreement between the observed and calcu-
lated éizes in the 'B' line than in the 'A' line. 1In fact, the operating
value éf BQll is 2712A and "QTUNE" predicts a minimum horizontal beam size at
2713.5 . A. The program also predicts a sharp minimum in horizontal size as
BQll véries, but this was not observed on the flag. This may be due to the
nonlinear response of the flag.

The plunging SWIC CW223 was inserted and the 'B' and 'C' beams were
observéd with AD2 and 3 on and off. Figure 13 shows that the beam moved
horizoﬁtally to the left when AD2 and 3 was turned off corresponding to a move
to theéeast or away from the 'B' line. The CW223 wire spacing is 50 mils. By
observing only the peak of the 'C' beam, the SWIC shows a movement of 160 mils
horizoﬁtally. From the whole vertical SWIC, the beam moved 47 mils up or
down. From the transport matrix elements that can be printed from "QTUNE"
using &he current AGAST settings, the field in the hole is calculated to be
27.3 géuss for a magnetic field in the iron of 12.98 kG. The field is at a
23° anéle with the vertical. The ratio is 475, the approximate permeability

of thefiron at 12.98 kG.
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Figures 14 thru 18 show the 'B' line beam measured from flags compared to
the "QTUNE" calculated values. The beam distribution to A, B and C targets
was 0.25, 1.68 and 5.16 TP.

The agreement is poor. Figure 14 shows that agreement is bad after BB3
since the B line was split off the total beam. The flags of Figure 16 are
important. CFOll shows a fuzzy tail on the horizontal beam indicating a wider
beam. :The hot core shown on CFOll is the correct size as predicted by
"QTUNEﬁ, 1.25" by 0.255". On CF039 the beam is surrounded by this fuzzy beam
before going into the splitters. At CF100 the beam is split into the A, B,
and C beams but the B and C beams appear the same size. This is surprising
since the 'A’ intensity is 1/7 the 'B' intensity. This would indicate a
higher. emittance for the 'A' line especially in the horizontal plane. This
may be the fuzzy area of CFOll transported down to CF100.

The fuzzy area should not probably occur at CFOll and is probably caused
by ripple on the extraction magnet power supply F10. Misadjusted ramps would
cause fhe beam to move at a visible rate.

In conclusion, "QTUNE" appears to predict the correct beam size, but more
tests are necessary. These tests should be made only after the beam is the
correct size after extraction. Observing the CFOll flag is an excellent way
of determining if extraction is clean. One cannot predict downstream beam

sizes if the wrong size or wrong emittance beam is coming out of the AGS.
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