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Abstrat

An attempt is made to measure the vertial emmittane and lattie

funtions at the upstream of Q102 in Swithyard. The tehnique is ex-

plained, data is tabulated, and the results are shown.

A trim magnet (VT102), loated upstream of Q102, was also varied in attempt

to diretly measure the quadrupole gradient. However, the lateral motion of the

beam was not suÆent to yield meaningfull results (and, therefore, no further

mention will be made). I assume that momentum spread is negligable.

1 Tehnique.

The quadrupole Q102 is followed by a long drift spae, then a SWIC. In prini-

ple, by varying the quadrupole and measuring the resulting pro�le, one an �t

for the phase spae (and thus derive the emittane and lattie funtions).

Consider the well-know equation:
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Thus, if the quadrupole strength and size, the distane from the quadrupole to

the SWIC, and the beam size, were all known perfetly, one ould determine the

initial phase spae of the beam by measuring the �nal beam width at three dif-

ferent quadrupole urrents. In pratie, one would make several measurements

and �t the data.

The emittane and lattie funtions are then derived by:
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urrent width number spread

[amp℄ [mm℄ [mm℄

-10. 4.28 2 0.14

-5. 2.97 3 0.24

0. 2.01 4 0.14

+5. 1.00 3 0.05

+10. 1.66 3 0.06

Table 1: Summary of data for phase spae measurement. The quadrupole

setting is listed { a positive setting indiates fousing in the horizontal plane.

The listed beam width is the 1� beam width.

� 172.9 18.4 m

� 0.639 0.104

�

p(1�)

2.52�10

�8

2.22�10

�8

mradian

�

N(95%)

19.3� 1.7� mmmradian

Table 2: The alulated emittanes are the 1� phisial and 95% normalized

emittane. Errors are alulated by propagating the spread in SWIC measure-

ments.

2 Data

Data was taken at �ve di�erent urrents for Q201. This data is listed in Table 1.

Also listed is the quadrupole strength, number of measurements at eah urrent,

and spread.

3 Results

The results are shown in Tables 2 and 3. As seen in Figure 1, the predited

beam widths math the measured beam widths quite well (�

2

=df = 0:12).

Q102 S200VS

urrent data �t

[amp℄ [mm℄ [mm℄

-10 4:28� 0:14 4:33� 0:15

-5 2:97� 0:24 3:09� 0:16

0 2:01� 0:14 1:76� 0:19

+5 1:00� 0:05 1:02� 0:19

+10 1:66� 0:06 1:64� 0:12

Table 3: Measured beam width and beam width alulated from �tted param-

eters.
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Figure 1: Comparison of measured and predited beam widths as a funtion of

quadrupole strength.

4 Conlusion

By varying the quadrupole urrent and measuring the beam width, one may

determine the phase spae of the inoming beam. The measured and predited

beam widths are in good agreement. A further test would be to propagate the

beam further along the beamline.
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