High-Temperature Susceptometer (Kappabridge)
[Kappa]—Room 262 (Kappa)
Sensitivity 4×10–8 SI;
Frequency: 920 Hz
Temperatures: ambient to 1000 K
Several hours/sample (≤ 200 mg chip or powder) for complete temperature sweep
See IRM Quarterly, Spring 1994, Vol. 4, No. 1 (magnetic quantities and units)
See IRM Quarterly, Summer 1994, Vol. 4, No. 2
The Kappabridge consists of a measurement station, an electronics box, numerous sample
holders, a computer, a furnace control box, cooling water and pumps under the table, various
small tools, and supplies.
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PART 1. ROOM-TEMPERATURE BULK SUSCEPTIBILITY MEASUREMENT
I. SAMPLE PREPARATION
1)

Your sample should fit into one of the plastic sample handlers for the Kappabridge. If
necessary, pick a plastic sample holder from the cardboard box on the Bartington table in
Room 288. You may also use a standard straw/gelcap.

II. INSTRUMENT SET-UP
1)

Make sure the cylindrical plastic spacer is in place in the measuring space.

2)

Turn on the Kappabridge by setting its power switch to the on position (toggle switch at
lower right corner of electronics box).

3)

Zero the meter: With the range set to 1 (left side of the electronics box) and no sample in the
measurement space, adjust the large knob on the measurement box until the needle on the
“Re” (“Real”) meter on the electronics box reads in the middle.

III. CONTROL PROGRAM
1) Start the program by clicking on the “Kappa_bulk.exe” icon on the desktop.
2) Select the proper User and Specimen ID from the database.
3) The software volume-normalizes the data, so a volume is required. If you need to add or
revise the specimen volume, you may do so at this time.
4) Measure the empty sample holder:
a. Set Range to 1
b. When green “ready” light is lit on the control box, click the “Holder measure” button.
c. Insert empty sample holder quickly into measurement space.
d. When machine beeps, quickly remove holder.
e. If you are using plastic boxes, you may include an empty box to further correct your
data.
5) Range check. To test that the instrument is set on the proper range, place your sample in the
sample holder and then:
a. When green “ready” light is lit on the control box, click the “Range Test” button.
b. Insert sample quickly into measurement space.
c. When machine beeps, quickly remove sample.
d. Repeat as necessary, adjusting the range switch on the instrument to get the largest
possible value on the LED display (full-scale is ±1999).
6) Take measurement. Repeat Steps 5a – 5c, but use the “Measure” button.
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IV. SHUTTING DOWN
1)

Turn off the Kappabridge by setting its power switch to the off position (toggle switch at
lower right corner of electronics box).
2) Remove the cylindrical plastic spacer from the bottom of the measuring space using the
suction-cup toy.
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PART 2. ANISOTROPY OF MAGNETIC SUSCEPTIBILITY
I. SAMPLE PREPARATION
1)

Your sample should fit into one of the plastic sample handlers for the Kappabridge that
allow for sample rotation. Draw a single arrow on the top of your sample that
corresponds to the x-axis. See the diagram on the wall, or in Appendix B, for the IRM’s
orientation scheme.

II. INSTRUMENT SET-UP
1)

Put the cylindrical plastic spacer into bottom of the measuring space.

2)

Turn on the Kappabridge by setting its power switch to the on position (toggle switch at
lower right corner of electronics box).

3)

Zero the meter: With the range set to 1 (left side of the electronics box) and no sample in the
measurement space, adjust the large knob on the measurement box until the needle on the
“Re” (“Real”) meter on the electronics box reads in the middle.

III. USING THE CONTROL PROGRAM
1) Start the control program by double-clicking on the KLY2AMS.exe icon on the computer
desktop.
2) Select the proper User and Specimen ID from the database.
3) The software volume-normalizes the data, so a volume is required.
4) Measure the empty sample holder:
a. Set Range to 1
b. When green “ready” light is lit on the control box, click the “measure empty holder”
button.
c. Insert empty sample holder quickly into measurement space.
d. When machine beeps, quickly remove holder.
7) Range check. To test that the instrument is set on the proper range, place your sample in the
sample holder and then:
a. When green “ready” light is lit on the control box, click the “Range Test” button.
b. Insert sample quickly into measurement space.
c. When machine beeps, quickly remove sample.
d. Repeat as necessary, adjusting the range switch on the instrument to get the largest
possible value on the LED display (full-scale is ±1999).
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8) Take measurements:
a. Place sample in holder in position 1 (see diagram on wall or Appendix C).
b. When green “ready” light is lit on the control box, click the “Measure next” button.
c. Insert sample quickly into measurement space.
d. When machine beeps, quickly remove sample.
e. Repeat steps 8b – 8d for positions 2 – 15.
f. To repeat a particular measurement position, click the appropriate “Repeat
Measurement” box.
9)

Click the “Compute” button to calculate tensor fit and anisotropy parameters. The data may
be viewed plotted on a stereonet by clicking the “Details” button.

10) All positions, or select positions may be re-measured at this time. Click “Compute” again
when you are done.
11) Save data: when satisfied with the results, click the “Save” button.
IV. SHUTTING DOWN
1)

Exit the control program.

2)

Turn off the Kappabridge by setting its power switch to the off position (toggle switch at
lower right corner of electronics box).
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PART 3. TEMPERATURE DEPENDENCE OF SUSCEPTIBILITY
I. SAMPLE PREPARATION
1) Your sample should fit into the small test tubes that go inside the furnace. Small chips or
powders (≤100 mg or so) should be weighed beforehand. You may want to take a difference
weight between the empty sample tube and the full one. You can fill the test tube to a height
of about 1 cm or less. Rock chips are generally more stable than powders.
II. INSTRUMENT SET-UP
1) Make sure the cylindrical plastic spacer is not in the measuring space. If it is, remove it with
the appropriate tool.
2) Turn on the Kappabridge by setting its power switch to the on position (toggle switch at
lower right corner of electronics box).
3)

Turn on the furnace control box with its power switch (upper right). Water should start
circulating through the system and the green “Cooling” light should come on. If it does not,
see IRM staff for assistance.

4) Zero the meter: With the range set to 1 (left side of the electronics box) and no ample in the
measurement space, adjust the large knob on the measurement box until the needle on the
“Re” (“Real”) meter on the electronics box reads in the middle.
5) Remove the furnace from its storage holder, and place it in the transport ring above the
measurement space, being careful of the hoses and wires. The keyway on the furnace fits into
the nub on the left side of the ring.
6)

Slide your test tube (with sample) into the black plastic collar, and then replace the whole
assembly into the furnace.

7) Gently insert the thermocouple until it touches the sample.
8)

(OPTIONAL) If using argon to prevent sample oxidation:
a. Gently insert the argon tube.
b. Open the valve on the argon bottle in the corner. Make sure that the pressure regulator
is set at the marked value.
c. Check the flow gauge (sitting on bench top); adjust the flow with the black knob to
approximately 100 cc/minute.
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III. USING THE CONTROL PROGRAM
1) Before starting, make sure you have a user folder in the /Usr/Guest/ directory.
2) Start the control program by typing double-clicking on the “Curie Temp in English” icon.
3) Use the function (F) keys to change parameters for your run. Typically, the only parameters
you will want to change are the minimum and maximum temperatures for your experiment.
(The absolute maximum temperature that the Kappabridge can reach is 700°C.) Leave the
other values unchanged. Press F5 when ready to continue.
4) Enter filename:
a. If necessary, select F5 to change directory (e.g. Guest/Julie/).
b. Enter filename, keeping in mind that you must adhere to the DOS filename
conventions (maximum 8 characters). A .cur extension will automatically be added
to the filename.
5) When a blank plot appears on the screen, register your choices with the function (F) keys:
a. Press F3 to test the range. After the measurement is made, adjust the range switch if
necessary to get a value on the LED display between ±1000 and ±1500 (full-scale is
±1999; initial values between ±1000 and ±1500 allow for a moderate increase
without going off-scale). Repeat this step as many times as necessary.
b. Make sure the temperature reading at the top of the screen is something reasonable
(i.e. near room temperature). If it is not, see the IRM staff for assistance.
c. Press F5 to start the heating run.
6) The program will plot the data in real time. Use the function (F) keys to change run
parameters at any time.
a. Press F1 to reset temperature range.
b. Press F5 to stop the run at any time.
7) Check data and instrument occasionally to make sure that the background signal doesn’t drift
out of range (Step II-4) and/or the measured susceptibility doesn’t increase out of range (Step
III-5). If either of these things happens, you will not acquire meaningful data. You may
change the range setting and/or re-zero the bridge while the “wait” light is on between
measurements.
8) When the run is finished, you will be prompted to press enter to return to DOS.
9) Use the “Kappa_high_T_ferret” program to upload data to the database. Susceptibility
values in the raw data file are in quasi-volume-normalized SI units, assuming a sample
volume of 10 cm3 = 10–6 m3. When uploaded to the database, a proper volume (or mass)
normalization will be made using the volume (or mass) you have supplied.
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IV. REMOVING SAMPLES
1) Carefully remove the argon tube and return it to its holster. Close the valve on the argon
tank.
2) Remove the thermocouple and return it to its holster.
3) When the sample is cool enough (< 50°C), remove the sample holder test tube by lifting the
black plastic collar at the top of the furnace.
4) Cleaning up:
a. Remove your sample from the test tube.
b. Carefully and thoroughly clean the test tube with water and alcohol (and acetone, if
necessary), using the test tube brush and the Q-tips to get it clean. Rinsing with
alcohol will allow it to dry faster than if water is left in the tube.
c. Carefully mop off the temperature sensor with alcohol.
d. Citrate-bicarbonate-dithionate (CBD) solution may also be used for occasional
cleaning of the test tubes and thermocouples.
V. SHUTTING DOWN
1) Turn off the furnace control box with its power switch (upper right).
2) Remove the furnace from the transport ring, and replace the furnace into its storage holder,
being careful of the hoses and wires.
3) Turn off the Kappabridge by setting its power switch to the off position (toggle switch at
lower right corner of electronics box).
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PART 4. CALIBRATION
Periodic calibrations are done by IRM staff; visitors generally do not need to do this.
1)

Set range to 5.

2)

When the “ready” light comes on, press the start/reset button.

3)

Insert the standard [“ETALON No. 157, R=5, Xn=167”] quickly into the measurement
space.

4)

At the beep, quickly remove the standard.

5)

If the LED display does not read 1167 (within 1%, i.e., between 1155 and 1179), adjust the
calibration screw (lower left corner) with the small screwdriver and repeat steps 2-5 as
necessary.
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APPENDIX A: USING KAPPABRIDGE OFFLINE (WITHOUT COMPUTER)
1. When ready light on, press start/reset button.
2. Insert sample quickly
3. When machine beeps, quickly remove sample.
4. Adjust range switch as necessary to get largest possible value on LED display (full-scale is
+-1999. Repeat as necessary.
5. Calculate (by hand) value of “raw” susceptibility by multiplying number on LED display
with appropriate factor noted on range setting.
6. Repeat for blank sample holder and subtract from raw measurement.
7. The susceptibility thus obtained will be in micro-SI, assuming your sample is 10 cm3. If it is
not, you must un-normalize by 10 cm3 and then re-normalize either by mass or by volume.
Example: Let’s assume that 8.13 g of a typical lake sediment has been repacked into a P1 box
with a volume of 5.28 cm3. Suppose that, using range 3 (and therefore multiplier 0.2), an empty
P1 box (with sample holder) measures –26 on the LED readout (plastic is diamagnetic), and the
box with the sample in it measures 1508. These numbers would yield the following
susceptibilities:
volume susceptibility: k =
mass susceptibility:

χ=

(0.2)(1508 – –26)(10–6 SI)(10.0 cm3)
= 5.81 x 10–4 SI
5.28 cm3
(0.2)(1508 – –26)(10–6 SI)(10–5 m3)
= 3.77 x 10–7 m3 kg–1
0.00813 kg

Note that these exact equations are only correct if both the sample and the blank (empty sample
holder) are measured on the same range. If not, you must use the appropriate range multiplier
for each measurement, and then subtract.
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APPENDIX B: IRM SAMPLE COORDINATE SYSTEM
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