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Measurement Setup and Initial Assumptions
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Used Magnetometers:

- Cryomagnetics  (1.075);
- Alphalab (1.016);
- DELL (0.940).

Three attempts to calibrate and

cross-calibrate the devises:

1. By accepting vendor’s data;

2. By using the magnetometer
trusted by others;

3. Using solenoid design data

Verification during the measurement in two positions: )
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Position 1: data with the probes
installed as following:
Cryomagnetics magnetometer at the
bottom;

Alphalab magnetometer in the
middle;

DELL magnetometer at the top.

Position 2: data with the probes
installed as following

Cryomagnetics magnetometer at the
top;

Alphalab magnetometer in the
middle;

DELL magnetometer at the bottom.
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Corrected for Readings
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No gaps

Line Graph: Magnetic flux density. z component (G)
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Small Current (1< 5 A)

Surface: Relative permeability, zz component (1)

Magnetic flux density, z component (G)
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Magnetic flux density, z component (G)

reaches ~4% for the top location, where the field
is quite non-uniform, and for low current level. It
is ~ 0.5% for the current exceeding ~25 A.

B(G)
1400
=
L
1200 =
—
=

1000

800

600 —B_bott

—B_mid
400 I
B_top
/
200 'f
¢ 1(a)
0 10 20 30 40 50 60 70 80
Gaps introduced
Line Graph: Magnetic flux density, z component (G)
i =

190 ,\/
180
170 -
160
150
140
130
120
110
100

80 3

0 10 20 30 40 50 60 70 80 90 100 110 120
z-coordinate (mm)



B(T)

0.05
0.07
0.08
0.09
0.1

0.12
0.14
0.16
0.2

0.25
0.3

0.35

H (Oe)
0.00
0.67
1.33
2.01
2.36
2.76
3.85
6.00
10.00
17.50
37.50
61.54
94.44
145.16
190.00
238.10
343.75
436.36
520.00
842.11
1204.82

Initial assumption:

mu_static

50
49.7
46.5
25
9
5
3
2.3
2
1.66
147
1.36
13

B(G)
0
100
200
300
350
400
500
600
650
700
750
800
850
900
950
1000
1100
1200
1300
1600

2000
3/12/2

Febr. 02 data:
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Febr. 17 data:  m—) No satisfactory consistency at low current
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Modified Measurement Setup.
The goal — to improve uniformity of the field by adding a steel pole.
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Febr. 25

600
550
500
450
400
350
300
250
200
150
100

50

0

40

——Bott_meas

—Mid_meas

—Top_meas
+ Bott_mod

O Mid_mod
O Top_mod

50 60

—B_old (G)
—B_new (G)

Febr. 17

10

15;

70 Wao

H (Oe)

20



Permittivity measurements were made by Sergey Kazakov using half-wave coaxial RF
cavity.
One or two AL-800 rings were placed at the location of maximum electric field.

Measured frequency deviations in the presence of the rings was compared with
predictions made by modeling.

The measurement setup and results are summarized by slides provided by Sergey:

15.86 mm, 76.8 mm — measured sizes.
1627.14 mm - size was chosen to fit the
measured frequency

Empty cavity:

Measured frequencies:
92.074 MHz, Q =1964
276.421MHz, Q = 3004
Simulated frequencies:
92.075 MHz, Q=3000
276.225 MHz, Q = 5188
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Sample #1 Measured frequencies:
85.997 MHz, Q=621.6, Shift =6.077 MHz

Din =16.45 mm 258.627 MHz, Q = 183.4, Shift =17.794 MHz
Dout =76.21 mm
H =12.70mm Simulated frequencies:

Eps = 13.088

85.992 MHz, Shift = 6.083 MHz.

Q=710 (loss tng =0.01), Q=220 (loss tng = 0.04).
258.546 MHZ, Shift = 17.679 Mz.

Q=882 (loss tng =0.01), Q. = 257 (loss tng = 0.04).

Sample #2 Measured frequencies:

_ 85.926 MHz, Q =628.8, Shift =6.148 MHz
Din  =16.48 mm 258.354 MHz, Q = 164.1, Shift = 18.067 MHz
Dout =76.18 mm
H =12.71mm Simulated frequencies:

Eps =13.48

85.923 MHz, Shift =6.152 MHz
Q=717 (loss tng = 0.01)

258.369 MHZ, Shift = 17.856 MHz
Q =882 (loss tng = 0.01)
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