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The field of the Q2P1 yoked cold mass was recently measured. In this note a comparison to measurements of the collared coil
 and to measurements of HGQ05-09 is made. 

Measurements of the prototype were made with the 1m warm mole at 7.5A current. Measurements were made at 6 positions, 1m apart to allow construction of the field integral. For comparison to the straight section field of the model magnets, I average the 4 measurements in the body of the prototype  (1, 2, 3, 4m axial position). These should contain no end field. Data for HGQ05-09 are taken from the measurements at 0.75m axial position made at 10A current. 

Q2P1 field harmonics are given in Table 1. Harmonics are given for only the 4 lowest order harmonics. In 

Table 1 Field Harmonics - Q2P1
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Fig. 1, harmonics are plotted as a function of longitudinal position.  Inset is a comparison of the normal 
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Figure 1 Axial Variation of Measured Harmonics
sextupole (b3) measurements for the collared coil and the yoked cold mass. There is a large field distortion ( greater than 1 unit of b3, b4, a3, a4  ( in the interval [2.5m, 3.5m] which was not present in the collared coil measurements. Subsequent to measurement, a defect
 in the skin weld was found. The longitudinal position and extent of the defect is also shown on the plot.
 The magnitude of the field distortion is perhaps surprising,
 but the field harmonics, averaged over the straight section, are not very different from that of the average model magnet. Furthermore, if we exclude the measurement at z=3 m, the measured harmonics of the yoked magnet agree very well with those of the collared coil (Table 2). The change in b6 is due to 

Table 2 Comparison of Collared Coil and Yoked Cold Mass Measurements
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the yoke
.

The average straight section harmonic of the yoked Q2P1 together with data from the yoked measurements of model magnets HGQ05-09 is plotted in Fig. 2. Six of the eight measured values are within 1 sigma of 
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Figure 2 Comparison of Q2P1 Harmonics to the Ensemble

the average of the model magnet ensemble. The other two (a4, b5) are within two sigma. Given that the models were "accelerator quality", I would expect the field quality of the prototype measured cold to be acceptable as well. 










� The deviation from straightness is 1 mm over approximately 10 inches.


� Note that the plotted height of the defect has no meaning serving only to guide the eye.


� Note that a simple model of the distortion as a local rotation of the field can't explain the size of the effect; rotation would change the relative projection of the harmonic amplitude into normal and skew but doesn't change the amplitude.
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