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Dipole Survey (March 20, 2016)

On Hysteresis Zero is center
=-0.0489 A of dipole and

BdL = 0.000 G-cm survey was
Hall Probe = -3.98 G* done along OL
Region using a

hand-held

Hall probe

Distance from dipole
center (cm)

*Accuracy: £(0.03% of reading +0.006% of full scale) max

Hall Probe =-3.98 G+ 0.18 G

(Upstream) -15 0.4
-14 0.4
-13 0.3
-12 0.3
-11 0.2
-10 0.1
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-5 3.9
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-3 -3.9
-2 -4.2
-1 -3.9
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5 -3.9
6 -2.1
7 -0.6
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9 0.1
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13 0.6
14 0.6
(Downstream) 15 0.6
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V.

Test at Magnet (March 15, 2016)

With cables from trim card swapped at magnet (after
degaussing), Hall Probe =-0.26 G

With current cables disconnected, Hall Probe = -0.06 G

With cables back to normal at magnet (after degaussing),
Hall Probe = +0.50 G

With current set to zero and magnet degaussed, the Hall
Probe measures +0.5 G. At this setting, we measured
about +1.3 mA of current to magnet using KEITHLEY
DMM7510 in series with MDLOLO?2.



Trim Card Set Current | 2V Measured

Current
Use KEITHLEY DMM7510 T —
in series with MDLOLO2 to % o
measure current T o
powering magnet
» For Bubble Chamber, we are especially = o
interested in momenta around 5.5 = e
MeV/c (fluorine measurement) and 8.5 2 o
MeV/c (oxygen measurement) = =
> Corresponding magnet currentsare 3.2 e
A and 5.0 A. At these currents, Trim - o
card is good to about 1 to 2 mA. 20 9928

00 4+0.0013



Beam Momentum in 5D (opera — Jay)

BdL = -4.811 +
1416.2*p -
1.2399*p2 +
0.1646%p3 -
0.009795*p? +
0.00021257*p5

Jay's Tech Note TN-
15-017, page 9.
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SCANNED DIPOLE CURRENT FROM
9.0 TO -9.0 A (WITH ON
HYSTERESIS) AND RECORDED BDL
AND HALL PROBE READINGS



Current (A) Hall Probe (G)

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0
-5.0
-6.0
-7.0
-8.0
-9.0

1676.84
1494.811
1311.098
1126.72
941.599
755.813
569.625
382.975
196.247
9.73
-176.974
-363.63
-550.311
-736.641
-922.818
-1108.806
-1294.494
-1480.191
-1665.526

From Field
Map

From
Current
Scan

Current (A) Core Field (G)
10.01 1863.40
9.01 1682.70
8.01 1499.15
7.01 1314.35
6.01 1128.70
5.01 942.75
4.01 756.15
3.01 569.25
2.01 382.25
1.01 195.15
0.00 7.40
-0.99 -179.45
-1.99 -366.65
-2.99 -554.15
-3.99 -742.50
-4.99 -929.65
-5.99 -1116.25
-6.99 -1302.90
-7.99 -1489.25
-9.00 -1675.60
-9.99 -1860.05
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Effective Length (cm)

Field Ratio
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SCANNED DIPOLE CURRENT FROM
9.0 TO -9.0 A (WITH ON
HYSTERESIS) AND RECORDED BDL
AND HALL PROBE READINGS
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Effective Length (cm)

Field Ratio
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Summary - |

|.  Hints that there are problems with Field Map:
1. Measured Hall Probe field in Injector is a bit too large when BdL is set to zero
2. Effective Length from Field Map depends on magnet current

Either due to errors in current measurement and/or environmental fields

. Recommend to use spare magnet to resolve this problem
Ill. For magnet currents below 6 A, Trim Card is good to 2 mA

V. 1s MPT-231 Hall Probe mounted right inside MDLOLO2? Should use
G10 to hold probe parallel to magnet

V. Hall Probe MPT-231 measurements at very small fields vary by
about 0.2 — 0.3 G, due to exact hysteresis history

VI. Jay’s model is good to 0.1% (see Tech Note TN-15-017)



Summary - |

VII. For Beam Energy Measurement:

1. CEBAF : BdL # 0 (due to field map error), instead:
BdL = Hall Probe * Magnetic Length (or use my field survey)
BdL ~-3.6 G * 12.9 cm = -46 G-cm. Treat as another horizontal corrector.

2. Spectrometer Lines (2D, 3D, 5D): magnet currents between 2 A and 6 A are
most relevant. Till we check field map, we will assume a 46 G-cm error on
field measurements.

Error

For Mott Energy

Trim Power Supply |2 mA
Measurements

Magnet Model 0.1%
Field Map 46 G-cm




