Hall Probe Measurements of Supernanogan

Doug Evans - Triu




Supernanogan — New Permanent Magnet ECR lon
Source for OLIS (Offline Ion Source) for ISAC
(Isotope Separation and Acceleration).

—

Manufactured by:
Pantechnik, Caen, France
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Supernanogan Photo Gallery




OLIS is used to provide stable
beams for commissioning
beamlines, accelerators, setting
up tunes and experimental
calibrations.
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completion dates For the three phases (color-coded).

(2]



OLIS Upgrades for Heavier Ions and More Intensity

ORIGINAL OLIS (1996)

OLIS upgrade 111 (2006 - 07)

5 Supernanogan
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Supernanogan Permanent Magnet Positions
(Axial B and Sextupole B magnet blocks).
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- Magnet Material 1s FeNdB
(Iron-Neodymium-Boron)

-FeNdB blocks total about
265 lbs. B3l



Schematic of Supernanogan showing required mapping area
of all three B components.
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Supernanogan Schematic with required high
precision mapping area shown.
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Setup for Magnet Survey of Supernanogan for
ISAC “Oftline Ion Source” (OLIS).

3D Magnet Survey Table used.
Moves on Rectangular grid or
Cylindrical grid.

Hall probes are Bell
bht-910 probes.

Measure in bore which i1s
between 1.0” and 3.0” dia. and EEEESEE
measure fringe field as well.

Strong axial B with a sextupole
field superimposed.

Measure all 3 B components.



Specifications for Bell 910 Hall Probes

JRMANCE SERIES
Cryogenic
High Linearity

High Fleld

BH 900 SERIES

HIGH PERFORMANCE HALL GENERATORS

F. W. Bell, Inc. introduces the Series 900
Hall-Paks, a new line of high performance
Hall generators bringing new standards of
linearity, field range, and operating tem-
perature range to the area of magnetic
field measurements This significant ad-
vancement in magnetic field sensors is
the rasult of years of intensive develop-
ment by F. W, Bell's Semiconductor
Division. All units in this series are encap-
sulated in rugged, epoxy-sealed ceramic
cases. A room temperature linearity error
curve from —30 to +30 kG will be supplicd
indicating optimum operating conditions
for each device. The models 900 and 921
are nof calibrated above 30 kG.

* HIGH LINEARITY
0.1% to 30 kG (model 910)

+ CRYOGENIC OPERATION
1.5 to 370 Kelvin (model 921)

« WIDE DYNAMIC RANGE
—150 to +150 kilogauss
{models 900 & 921)

s 50 ppm/°C TEMPERATURE
STABILITY
{models 900 & 910)

+ SMALL SENSING AREA

* TRANSVERSE & AXIAL
PACKAGES

MECHANICAL SPECIFICATIONS

G "" E‘““’
1 0.200" DIA.
B —==
ACTIVE I-—w MIN. w-—l
AREA

APPROX.
0.020" DIA.

AXIAL HALL GENERATORS
BHA-200, 810 & 921

LEADS

;‘-‘uﬁ-j I-~ l-r-w—-—--— 10" MIN. —--l

ez [| [& [
‘ ACTIVE AREA
BA80" —— - APPROX. 0.040 DIA.

Note: Gross indicates 1ail of magnetic field
vector,

TRANSVERSE HALL GENERATORS
BHT-200, 910 & 921

ELECTRIGM- SPECIFICATIONS
BHT 300 Lurn' 910 ~} BHT921  BHAS00 { BHA B0} BHAS21

Maarmbnal conlrol
surrant, |,

T0MhnA 1 Dl 10:M1A 100rmA 100mA 100mA

Maximum Gostinuous
eontrol currenl, L.
[in 25°C static i)
Miagratic: Sanaiivity,

300mA A00mA | 300mA | 300mA A0mA A00mA

namYkG | 0BMVIKG | DBMY/KG | 0.8mV/ kG | 0EmV/KG| DAmVIRG

¥B, |, = 100 ma +30% 0% =35 +30% +30% =30
Typivul Lisd &0 0

Raguired for 5000 fo U4 1w} 50041 (s 500t
prapar linaarity - 3000 ) G00ice

Linsarity Error (i, = =1.0% =0.1% =1 0% +=1,0% —ﬂiﬁ“h +=1.0%
100ma) —30 to 4-30kG (i) (max.) {max.) {rmax ) fmax} | {max)
Linaarity Error (I, = +15% E 20 +1.5% L£2.0%:
100me} — 1500 Imﬁ fma.) Imax. G E] {mi.)
Chpre aling 'l'ampeml.um =i} Io =4 l& D60 ta 40ta 1018 280 1o
Range 10008 +100°C | +100°C | 4100°C +100°C | H100°C
Mean Temparature Co- 50 ppm/ | 480 ppmy | =100 ppm/ | 50 ppm( | =50 ppm/ | = 100 ppm]
otficlant of Hall <G (max.) 'Coimany | T (max) | TG {mex) Cimax.) | "G {max)

Yoltage, 8+

Mnan Tempeaiure Go-
efficient ol Rogistive
Residual Voltage, D,

T o0.07aV] | =0OTaVS | S0RTeNl | =007V | £00rad) | 007

Mean Temperature Co-
wiliutent ol Rusisis
BNCE, Ty

"Coima) | °Gimax) | Gimax) | “Gimax) | "Cimax) | G imax)

+0.15%/ | £0.18%/ = 0.8%/ 0158 | £DA8%{ L0E% /)
A0 fmaoc | 0 (maoc) | 0 fmexc) | GG (max) | °C (mak) | "G (ma.)

Aesistive Fesidual B0V BluV W bllui Bl 200V
Valtage, Ym, (I, = 100mA] (rriss.) {max.) (max.) {max.] fmax.) (max.)
Input Resistance in 100" 180 1.0a" 1.00° 10" 106"
Forn Fiedd, H,,

{incleding leads) ——e ]
Cwrtpast Maaistanoe in 1.0n* 1.0 Tt 1860 100" 104"

Zero Fleld, AL,
(ineslesuding lesds

Cpaniieatiane mikjard tn shangi withnul aotiea

* Approximate valle,

Material; AWG 34 copper with teflon insulation (Madel 821) or palyurethane insulation (Models 900 & 910).
Colar Code: Control Current (1) — red, black: Hall Voltage (Vi) — blue, yellow.

POLARITY

IFthe control current entars the rad lead (cannected 1o the positive terminal of the current suppty) and the
magnetic field direction is as indicated above, a positive Hall vollage will be generated al the blue iead.
HALL PLATE LOCATION {Axial Hall Generators)

The Hall plate is symmctrical with the center line of the assembly and is losated appmoximalely 0.028¢
behind the front edge of the assembly.
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Axial B Component Meas. Of Supernanogan.

Axial Center Scan of Supernancgan +Z 7=-6.378”
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Axial Component of B in Extractlon Fringe Field Region

Supernanogan, Large dia. hw]e end fringe field.
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Supernanogan. axial fringe field at large dia. hole end.
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Cylindrical Survey Results for Vertical B
and Horizontal B Components.
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Supernanogan; Horiz. B field.
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Surface Plot of Supernanogan Total Magnetic Field
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Conclusions:

1) Magnet measurements confirm manufacturer’s magnetic field specs.
- Axial field peak values were confirmed to be as stated.
- Harmonics of multipole field, other than sextupole were low.

2) Supernanogan is now being commissioned in a test 10n source beamline
and should be moved to OLIS in the ISAC facility in December 2007.

Table of performances
3) Once 1nstalled in the
permanent installation

2 : SUPERNANOGAN

(OLIS), tests' will begin to . f—
confirm the ion source
performance from the H* >2mA

H,* >1mA
manufacturer as shown
h H,* > 700 pA

ere.

He* > 800 pA

ca > 200 pA

os+ > 200 pA .
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