DSA324 Transfer Function Using Rawson Lush Field meter

T.S.Jaffery
9/6/91 TS-SSC 91-174

The inner coils of DSA323 and DSA324 are both from the cable reel 3-S-00021. The
dipole field strength on DSA324 was measured with a Rawson Lush -789 field meter. This
is a rotating probe of 1/4 inch in length . The analog output from the probe meter is
proportional to the field strength and it is used to interpret the transfer function .

The rotatihg probe was inserted into the warm bore with no current on the magnet .The
magnet was cold at 4.2 K, 1 atmosphere. Once the probe was at the center of the magnet,
the magnet was slowly (16 A/s) ramped to ~5000 A and a reading was taken at every ~500
A interval . A total of 13 channels with cryogenic information, magnet current and probe
voltage reading were monitored using Keithley scanner . Magnet current reading was
taken at the begining and end of a ~30 second scan and was readout by HP3457A DVM.

Figure 1 (data Table 1) shows the measured transfer functions at the magnet center for
different current values. The meassured cold mass transfer function at 5 kA for DSA323
was 1.033 T/kA . Transfer function for DSA324 at 5.01706 kA is 1.037 T/kA , which
makes it slightly higher than DSA323 and a little lower than predicted value of 1.040 T/kA
(yellow book).

Dipole field measurment using Rawson Lush fieldmeter as a function of position is
shown in Figure 2 (data Table 2) . For field measurement with Morgan coil see
S.Delchamps TS-SSC memo. Here is a sample measurement using Morgan coil (HAL2,
Magnetometer) and Rawson Lush probe,

Position(cm) Magnet current (A)  Transfer Function(Tesla/kA)
Magnetometer 0.0 (center) 5059.805 1.0333

+30.48 (Lead End) 5053.182 1.0353

-30.48 (Ret. End)  5055.585 1.0223

Position{cm) Magnet current (A)  Transfer Function{Tesla/kA)



0.0

+30.48

-30.48

Magnet current (A)

5003.333

5002.00

5003.00

0.0

+30.36

-30.12

Table 1

5017.059

5015.045

5017.612

R.Lush Data at magnet center

Tesla

0.51230
1.04330
1.04600
1.558670
1.66110
2.058600
2.57100
2.57900
3.11800
3.12400
3.64600
4.17100
4.63300
5.04800
5.06300
5.29400
5.29800
5.28600

Imagnet(A)

489.09990

997.69530

998.16280
1488.20370
1483.81010
1970.65930
2462.70700
2484.77120
2979.60910
2975.56740
3475.18460
3985.44430
4436.84280
4870.53910
4861.63820
5109.28030
5116.02390
5104.48540

Trans. Fecn

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.047
.048
.048
.046
.045
.043
044
.048
.047
.050
.048
.047
.044
.036
.041
.038
.036
.036

Transfer Function il

1.0313
1.0328
1.0253
1.0368
1.0355

1.0280
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