User Manual for Paleomag 2006 Software
Last updated: 20 June 2006
by Bob Kopp, Caltech

Caution: As with all pieces of sophisticated scientific equipments, the 2G
Superconducting Rock Magnetometers, the sample changer, the AF units, and
the rock mag units can break. The Paleomag 2005 Visual Basic code can also
break. If you encounter an error you are not familiar with, do your best to
contact someone who is familiar with it, and don 't panic! If you smell smoke or sense the
equipment becoming unusually hot, shut down the electronics. Never shut down the AF
degaussing unit without first turning down the control knobs on the amplifier to which it is
connected.

Starting the Visual Basic code

The Paleomag 2006 Visual Basic code can be started either from a compiled .EXE file or by
launching the Visual Basic project within Visual Basic 6. The latter is the recommended
approach, as it allows you to debug errors in the code as they arise. To launch Paleomag 2005 in
this fashion, open Paleomag.vbp within Visual Basic (typically there is a short cut on the Desktop
to do this) and start the code either by clicking on the “Play” button (right-pointed triangle) in the
toolbar or by going to the Run menu and selecting “Start with Full Compile.”

Once the code starts, you will encounter a login box. Type a user name into the user name field
and your email address into the email address field. Assuming the email settings in the program
are correctly set, this email address will receive error messages and sample status reminders
during the course of your runs. The user name is arbitrary, and is used for logging magnetometer
use.

Before you click Ok to log in, read through the reminder window. Check to make sure the all
three 2G SQUID boxes and the motor drive box are on. What else appears in the reminder
window depends upon what optional equipment is connected to the magnetometer.

If there is a Susceptibility bridge connected, make sure it is turned on and set to the scales
described in the reminder box. If you are planning on doing AF demagnetizations, make sure the
AF unit is on, the AF amplifier is turned all the way up on both channels, and the cooling air is
on. If you are planning on doing rock mag, make sure the IRM Pulse box and the ARM biasing
field box are on. In order to avoid accidental remagnetization of your samples, it is a good idea to
keep the IRM and ARM boxes off when not running rock magnetic measurements.
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@ Make sure power is on to the following devices:

1. &ll three 2G SQUID boxes

2. Mator Driver Box

3. Bartington susceptibility bridge (set to CGS and 0.1)
4. AF units and cooling air, with the AF degausser on
computer control (if you are going to do AF)

5. IRM pulse box

B. ARM bias box

Paleomag Machine Login

User Name: luser
Email |used@caltech. edu
0K Cancel
Overall Work flow

1. Load sample sets to be measured into the sample index registry, specifying the
demagnetization or rock mag steps to be run.

2. If running using the automatic sample changer:
a) Tell the code which samples are in which holes.
b) Send the list of sample-hole assignments to the sample queue.
¢) Start running the sample queue.

3. If running using manual sample changing:

a) Run a holder measurement, specifying the typical height of one of your samples.
Heights are used to center a sample in the sense region. Thus, if you are trying to get the bottom
of a sample into the sense region (as would be the case if you were running a rock mag sample in
a tube), you must double the measured height before you enter it.

b) Select a sample, enter its height, and measure it.

Sample Index Registry
In the sample index registry, you tell the code what sample sets you will be working with and
what demagnetization step, AF demagnetization steps, or rock mag steps you will be measuring

with those samples.

1. Select a SAM file by clicking on the “..” button next to the Data Directory field and opening
the desired SAM file.



2. If you desire your data to be backed up as the run occurs (as you should), make sure “Backup
Data” is checked and select the target backup drive.

M If you want to back up data, make sure the checkbox is checked.

3. Select a type of demagnetization step.

NRM — Natural remanent magnetization measurement

MW — Microwave demagnetization step [not used]

TT — Thermal treatment step; specify temperature in the “Level” field,

Other — Fill in treatment type in adjacent field and level, if any, in “Level” field; for
liquid nitrogen treatments, Caltech uses the treatment type “LT” and the level “77”.

AF — Alternating field demagnetization (see “Specifying AF Demagnetization or
Rockmag Steps” section below)

Rockmag — Rockmag sequence (see “Specifying AF Demagnetization or Rockmag Steps”
section below)

Z If you are running AF or Rockmag sequences, be sure to turn the cooling air on.

4. Check directions to measure. Except for AF and Rockmag steps, it is standard to run both Up
and Down measurements on samples. The two are averaged together to improve accuracy, and
errors can be detected through mismatches. For AF of weak samples, it is possible to do both
directions (see discussion below), but it is more typical to measure only the Up direction for AFs.
For Rockmag, only one direction can be measured; it is standard to call this the Up direction. If
you’ve already measured the Ups but have encountered an error and had to reset, you can check
“Up already measured” to use previously measured up data.

M Make sure the desired checkboxes are checked. They can change unexpectedly
between runs.

5. Enter the number of measurement blocks per cycle. For most samples, this should be left at 1,

but for particularly weak samples (e.g. many ancient platform carbonates), this can be increased

to improve sensitivity.

6. Check “Measure susceptibility” if desired; it is good to check this by default.

7. Click “Add to Registry.” The sample set will be listed in the registry display at the bottom of
the window. Additional sample sets can be added if desired.



=10l x|

=% Sample Index Registry
 Load S4M File
Data Directory: |S:\user\Bob —l
Sample Code: Idummy Ll |; urnmy rock mag =
=1
Backup Data: v |;.‘l f: [DA.,,]ﬂ If:\user\Bob\ |

Type of demagnetization  NRM ¢ &F  TT
step:

Directions to Measure: v Up |v Down

[~ Up already measured

v Measure susceptibility

Level:

" Mw  Rockmag ¢ Other IIJ
Measurement blocks per cycle: |1

Open SAM file I

 File Info
Lattitude Longitude Mag. Dec # of Samples:
|U IO IO |1

— SAM file registry

Sample set I Step I Do up? l Do both? I Blocks | Path I
dummy NR... Y Y 1 S:Awuser\Bobh\dummy\dummy....

Clear registry |

Specifying AF Demagnetization or Rockmag Steps

If you selected “AF” or “Rockmag” as your type of demagnetization steps, you must specify the
specific steps that you will run. When you select “AF” or “Rockmag”, the Level field in the
Registry window will turn into a “Set levels” button. Click on this button to bring up the “Set
Rock Mag Routine” window.

This window is divided into three parts “Presets”, “Set Steps”, and the step display. The set
display will display the current list of rock mag or AF steps. It can be cleared by clicking on the
“Clear” button. Individual steps can be deleted by selecting them and clicking on the “Delete”
button.

= For most AF measurements, you will use the first row of the “Set Steps” panel. For

most rock mag measurements, you will use the “Presets” panel, first filling in the
check boxes and text fields and then clicking on “Rockmag ‘the Works’”.

The “Set Steps” panel has three rows. The first row lets you add a series of steps. For example, to
add AF steps of 20 G from 0 to 200 G, you would specify “20 G steps up to 200 G of type AF,
linear” and then click add. To add logarithmically spaced AF steps, for example powers of 2, you
would specify “2 G steps up to 256 G of type AF, logarithmic.” The second row lets you add



series of ARM steps. The third row lets you add individual steps; when using this row, you will
usually want to ensure that the “Measure” box is checked.

M If you are adding steps individually, make sure the Measure box is checked unless you
really want to perform a treatment without measuring the result.

The “Presets” panel has two parts. The “Hawaiian Standard AF” button will add the quasi-
logarithmically spaced AF steps 25, 50, 100, 200, 400, and 800 G. The “Rockmag ‘the Works’”
button uses the fields below it to add a standard set of rock mag measurements to the step list.

If you want to measure and demagnetize the NRM of a rock mag sample, check the “Measure
and AF demagnetize NRM” box; you will typically want to do this along all three axes.

If you want to measure the Rotational Remanent Magnetization (RRM) of a sample, check the
RRM box and fill in the second row, e.g. “1 [rps steps] to 5 [rps] in AF 1000 [G], and negative
rotations.” (Note that RRM is a fairly esoteric measurement; this is not part of most rock mag
routines.)

If you want to measure the Anhysteretic Remanent Magnetization of a sample, check the ARM
box and fill in the third row, e.g. “0.5 [G steps] to 10 [G] in AF 1000 [G].” You will also need to
fill out the text fields in the row below (although not necessarily check the AF/IRM box) so that
the ARM can be properly demagnetized.

If you want to acquire and demagnetize Isothermal Remanent Magnetizations, check the AF/IRM
box and fill out the line, e.g. “1.26 [log G steps], minimum step size of 20 [G], to an AF
maximum of 3000 [G] and a IRM maximum of 5000 [G].” If you specify maximum IRM and AF
larger than the machine’s capability, it will run up to the machine’s maxima

If you want to do backfield IRM measurements, check the “DC demag via backfield IRM”
button.

After you fill out these five lines, click the “Rockmag ‘the Works’” button to add the specified
steps to the sequence.

= At Caltech, on most samples we run AF of 25 G linear steps to 150 G, which removes

the low-coercivity component of samples carried viscously by superparamagnetic
particles are by multidomain magnetite. However, it is often a good idea to perform
rock mag measurements including a complete AF demagnetization of NRM on a few
representative end chips to determine the optimal AF range.

At Caltech, the standard rock mag routine involves:

* ARM of 0.5 G (DC biasing field) steps up to 10 G in a 1000 G (z-direction) AF
field



* [IRM acquisition and demag with 1.26 log G steps, 20 G minimum step size, up to
5000 G IRM/AF

For rock mag measurements performed on samples with a NRM (i.e., end chips
rather than powders), we also demagnetize the NRM along all three axes.

When you are done setting the rock mag or AF steps, click OK. Remember the sample set must
be added to the registry before the new routine takes effect. If, after adding samples to the
registry, you want to alter the steps, select the sample set in the registry list, click on Set Levels
again, and then re-add the sample set to the registry.

=k Set Rock Mag Routine R =] 3]

-~ Presets

Hawaiian Standard AF (25, 50, 100, 200, 400, 800) |

Rockmag "the Works" H

|v Measure and AF demagnetize NRM [V along all three axes

|~ RBM [rps): | to | in AF l |~ and negative rotations

v ARM Step Size [G): |,5 to |1g inAF |1ggg

[ AF/ARM log step (G): W Min. step size (G): lg[]— AF Max [G): W IRM Max [GJ:W

|~ DC Demag via backfield IRM

— Set Steps — e B A : e
20 G stepsupto (200 G of type |AF v| lLinear v| Add
G ARM bias steps up to G in AF field of G Li
I | inear ﬂ Add |

Step Type Level Bias (G) Spin[ps) Hold [s)

I Ll ] | I | [~ Measure [ Susceptibility Add

# | StepType [ Level(G) | BiasField(G) | Spin(RPS) | Hold (sec) | Measwie? | Suscep? | 4
1 NRM 0 0 ] 0 Y Y -]
2 AF 20 0 0 0 Y N

3 AF 40 0 0 0 Y N

4 AF 64 0 0 0 Y N

5  AF 101 0 0 0 Y N

6 AF 128 0 0 0 Y N

7 AF 161 0 0 0 Y N

8 AF 203 0 0 0 Y N

9 AF 25k n n n b'd N LI

Clear | Delete 0K |

Running Samples with the Automatic Sample Changer

Once sample sets are added to the registry, you can then make measurements. With paleomag
cores or end chips, the easiest way to do this is with the automatic sample changer. To use the
automatic sample changer, go to the “Automatic Data Collection” tab in the Magnetometer
Control window and click on Modify.



Automatic Data Collection I Manual Data Collection ]

Modify l

Start changer |

This will bring up a form in which you can tell program where samples are on the magnetometer
tray. You do this with the options on the left half of the window. For instance, if your samples are
loaded in hole 199, 198, 197, etc., with the first sample in hole 199, you would set the position of
the first sample to 199, load order to be descending, and then click on Add to List.

The “From File” drop list can be used if you have more than one sample set loaded into the
registry. In this case, you can use the drop list to specify a sample set under discussion, add those
samples to the list, then move on to the next sample set and repeat the process.

The options on the right half of the dialog box apply to all the samples loaded and can generally
be left at their default settings.

~ Reload position

Pasition of first sample:

; ¢ Return to start Leave at :[
' From file: [0 v —
inal position
Lol e + Retunto -~ Leave at
(" Ascending ¢ Descending start end

Multiple holder measurements

Repeat Skip
(¢ [weak " [strong
samples) samples)
View new sample list | Send list to command queue | Cancel |

After adding the sample set to the list, you should click on “View new sample list.” This will
bring up a table indicating which samples the code believes are in which slots. Individual samples
can be deleted from the list by clicking on them and then select “Delete” from the pop up menu.
[N.B. , the pop up menu sometimes stops appearing for inexplicable reasons.]

You should spot check the samples on the tray to make sure they are loaded into the right holes,
then click Ok. You can click on “Clear” if you want to reset the list.



Hole Sample List - New Sample Set
Hole | Sample Hole | Sample Hole | Sample Hole |Sample Hole | Sample
1 41 =l 121 161 |Mono-WC33
2 42 82 122 162 |Mono-wWC32
3 13 E 123 163 |MonowCal _ Gl |
4 44 84 124 164 |Mono-wWC30 Print
5| 45 85 125 165 |Mono-wC29 —I
B 46 86 126 166 | MonoWC28 Sample order
7 47 87 127 167 |Mono-wWC27 X X
a e a8 128 168 |MonoWC26 (" Ascending (¢ Descending
9 43 89 129 169 |Mono-wWC25 :
L L 90 | e 130 | -eeeeeee A
11 51 Ell 13 171 | MonowW(C24
12 52 92 132 172 | MonoWC23
13 53 93 133 173 | MonoWC22
14 54 94 134 174 | MonowWC21
15 55 95 135 175 | MonoWC20
16 56 96 136 176 | MonoWC13
17 57 97 137 177 | MonoWC18
18 58 98 138 178 [MonowC17
13 53 99 133 179 | MonoWC16
P — [ — L — I — R —
21 61 101 141 181 | MonoWC15
22 62 102 142 182 | Mono‘WC14
23 63 103 143 183 | MonoWC13
24 64 104 144 184 | MonoWC12
25 65 105 145 185 | MonoWC11
26 66 106 146 |Mono‘WC4E | 186 | MonoWC10
27 67 107 147 | Mono‘WC45-ur| 187 | MonoWC3
28 68 108 148 |Mono‘wWC44 | 188 | MonoWC8
29 69 109 143 [MonoWC43 | 189 |MonoWC7-unc
K — I — A — T — LI —
3 Fil 1 151 |Mono‘WC42 | 191 | MonoWCE
32 72 12 152 |MonoWC41 | 192 | MonoWC5
33 73 113 153 [MonoWC40 | 193 |Mono-wC4
34 74 114 154 [MonoWC33 | 194 |MonoWC3
35 75 115 155 [MonoWC38 | 195 |MonowWC2
36 76 116 156 [MonoWC37 | 196 |MonoW(C1
37 77 17 157 [MonoWC36 | 197 |Mono-W(Chlank
38 78 118 158 |Mono*WC35 198 | dummy1
33 79 13 153 |MonoWC34 | 199
LI — LI — P — L — 200 | -

If, after closing the sample list, everything appears okay, click on “Send list to command queue.”
This causes the program to scan through the list of samples on the tray and generate a set of
instructions for the sample changer.

=" There will be a delay after you click “Send list to command queue”. Do not click the

button a second time.

If you are paranoid, you can check this list by selecting “Sample Queue Monitor” from the View
menu. This is an entirely optional step.

To start running through the queue, click on “Start Changer” in the Magnetometer Control
window. If the program is uncertain as to which sample slot is under the holder, it will ask you at
this point. It is important to specify this correctly, as an incorrect entry could cause the quartz
glass rod to try to drive itself forcefully into a sample, potentially damaging either the rod or the
sample.
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i Important!

Which sample slot is how under the holder 1- 2007 oK.
t  CAREFUL - & wrong answer here could BEREAK THE

SYSTEM! e |

2001

o
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T rATrTTC ™ ™Y

The magnetometer will make a holder measurement, and then commence measuring samples. As
it does it each measurement step, the data will pop up on screen.

L] sample Statistics R

Sample:  [Monow(C2  Ava. Cycles [1 Demaa: [NRM 0

[

>ment Wind File Path:  [5:\user\Bob\Mono-WC\Mono WC. i
[Measurement wi | F \userBobMonoWEWonoWE sam —fide |
| irections: |
Sample:  |Monow(C2 Ava. Cycles |1 Demag: [NRM 0 ] Directions. | U/D
File Path:  [5:\user\Bob\Mono WC\Mono-wC.sam
C : .
Directions: [U/D  Measuring: [ L : Std. Dev.X | 0.000000 Signal/Noise: [ 0.000000
[ Std. Dev. Y 0.000000 Signal/Holder: 0.000000
Hide | Print | Halt run | Pause run 3 Std.Dev.Z [0.000000  Signal/induced: | 0.000000 -
c
Zero: \Zero: S arn g Holder X HolderY  HolderZ Moment//ol Ratio 7]
[ [ [ b > |0.0000E+0 0.0000E+0  [0.0000E+0 | 0.0000E+0 =
I | I Core Geographic  Bedding
b Y z Dec Inc 3 1 Average Dec: /90.00000 | 5.000000 | 5.000000
I J I | J Average Inc: [0.000000 [0.000000 | 0.000000
[ I [ [ | L
| | | | | ] - Circular Std. Dev. Horiz. Err. Angle Up/Down Ratio o
I | J I J [~ 02561445 [~ 0.000000 [~ 0.000000
b

If, at any point during a run, you need to pause it, click on the “Pause run” button. The program
will stop making measurements soon, if not immediately, and the “Pause run” button will turn
into a “Resume run” button.

If the magnetometer encounters an error during a run, it will automatically pause the run. You
must remember to resume the run once the error is fixed.

If you are doing both up and down measurements, the program will pause after completing the up
measurements, send an email, and wait for the user to flip the samples. N.B., if you are running
multiple sample sets at once, a dialog box asking for the samples to be flipped will pop up for
each sample set, but the program may run a holder measurement in between dialog boxes. Make
sure the instrument has resumed running samples before leaving it.

After completing an automatic run, the program will scan through the error angles of the samples
and look for those with an error angle above a certain threshold, typically 8 degrees or 15
degrees. If it finds any, it will prompt you to re-run them. If you decline to re-run them, click on



Clear in the Rerun Samples dialog box before clicking on Ok. If you want to adjust the threshold
error angle, type in a new error angle and then click “Rescan”.

] ~%Rerun Samples 10| x|
The following samples had large error angles. Click "0k to rerun them.
Maximumn error angle: 15.0 Besoan | T
00
i Directions to Measure: v Up v Down 00
[~ Use up already measured
Ty
Hole l Sample l Circular Std. Dey. | tMoment I Up/Down | File E+
H
[
| Clear Ok

Running Samples Manually

Occasionally, you may wish to run samples without using the automatic sample changer. This
will most commonly be the case if you need to run only one sample or if you are using samples
that do not fit the sample handling system, such as NMR tubes. (At Caltech, we have a plastic
adapter that allows NMR tubes to be manually loaded into the vacuum rod.)

For manual measurements, you must know the sample height. This height will be used to center
the sample in the sense region; the program will adjust the positioning so that the center of the
sample is centered in the sense region. Therefore, if you wish to center the bottom of a sample in
the sense region, as you would if you were running a tube of powder for rock mag, you must
double the height.
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Before running manual measurements, you must run a holder measurement. Specify the same
height you will be using for the sample measurement, and click on Measure Holder.

To run a sample, select the sample from the drop down box. For almost all cases, leave the range
set at 1x. Set the sample height, and then click on Measure Sample.

=Tk

%¥ Magnetometer Control

Automatic Data Collection  Manual Data Collection I

Choose Sample: dummy1 v

Choose Range: |1 % scale v I
Sample Height [cm): |5,79

Measure Holder l Measure Sample |

Ending your session

To end your session, click “Log out.”
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Common Errors
Unacceptable motor slop

Unacceptable motor slop errors occur when the DC motors fail to reach their target positions.
This is often due to misaligned sample pickup or misalignment of the instrument. If the former,
the problem can often be fixed by using the DC motors diagnostic routine to Home to Top, then
adjusting the sample position.

Among other things, unacceptable slop errors can mean: a) time to wipe and teflon-spray the
rails, or b) time to clean out the guide hole in the plexiglass plate, or c) time to clean out the
turning bearings, or d) time to adjust the tension on the up-down drive belt, or e) time to clean
the debris off the tray.

AF Error: TRACK ERROR

The track error is the most dangerous of the AF unit errors. If the AF unit gets stuck ramping up,
the coil can melt. Generally, if this is the case, you will hear the humming produced by the AF
coil.

Check the AF unit. If the Zero light is on, then the machine has safely ramped down. If both the
Zero light and Track lights are on, then the machine has reset. In either case, it is ok to Resume.
Otherwise, turn down both the knobs on the AF amplifier, then shut off the AF control unit. Let
both sit for a minute, then turn the knobs on the amplifier back up and the AF control unit back
on.

Sequential track errors generally indicate that the AF coils are too warm. Let the instrument sit
paused for half an hour or so before resuming measurements.
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Tips and Tricks
Splitting a sample set in two

Let’s say you want to split sample set T into two subsets, T1 and T2. Create two new directories
parallel to the directory T, called T1 and T2. Copy T.sam into both these directories, and the
samples files you want in each subset to the respective directory. Then, rename T.sam in T1 to
T1.sam and edit it with a text editor (say, Notepad) so that it only lists the samples in subset T1.
Do the same with T2.

Preparing rock mag sample sets before measuring mass

When you do rock mag measurements, it’s a good idea to know the mass of your sample before
hand. Sometimes, however, you won’t know this before setting up the .SAM file. Let’s say, for
example, you have a large paleomag data set and you want to run rockmag on a subset of the
samples. Use the Excel worksheet to create a new sample set, keeping the volume listed in the
worksheet at 1.0.

Then, before you run each sample, edit its sample file with a text editor so that the sixth field of
the second row is the newly measured mass of the sample. You can open the sample file by
selecting the sample in the Manual Magnetometer Control panel and then clicking “Open Sample
File.” Make sure that the number you enter is not more than five characters long and that its final
character is in the same position at the last character of the “1.0” string that you’re replacing.
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Diagnostic Options

The dialog boxes available from the Diagnostics menu allow you access to the inner workings of
the program. They allow you to monitor the communications the program sends to the different
external units, as well as to send arbitrary commands to them. The most commonly used
functions are described below.

AF Degausser

Connect: establishes a connection to the AF box.

Send Status: Sends a “DSS” status string request to the AF box. Response is displayed in the
input window.

Active Coil System: Switches between the axial and transverse coil. Which coil is on which
Cartesian coordinate is specify in the program Settings.

Set Amplitude without Calibration: Allows you to set the amplitude on the AF unit in internal
units.

Set Amplitude: Sets amplitude in Gauss.
Set Delay: Sets the duration of the unit delay at peak field. Default on the Caltech systems is 1.
Set Ramp: Sets the ramp rate. Default on the Caltech systems is 3.

Execute Ramp: Allows you to execute a ramp Up, ramp Down, or ramp Cycle. Be extremely
careful when executing a ramp Up, as prolonged periods at peak field can cause the coils to melt.

Clean Coils: Executes a maximum field cycle on each axis.

AF Degausser

[ Send Staus ] =

Connect |

Output: Input: d

[~ Locked

Active Coil System -
" Axial Uncalibrated Amplitude: EZ;@;"%’:‘“@ wio
" Transverse

AR

Amplitude: l— Set Amplitude F—
Delay: m Set Delay

Ramp: [_3 Set Ramp

Ramp Mode: ,_Ll Execute Ramp
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DC Motors

Connections: Opens/Closes comm port connection to each motor.

Active Controls: Controls which motor will be controlled by motor non-specific functions.
Move to Position: Moves to specified target position at specified velocity.

Home to Top: Moves Up/Down motor as far up as possible and resets zero position.

Sample pickup: Lowers Up/Down motor to sample pickup position (near the base of the slot).

Sample Dropoff: Lowers Up/Down motor to sample dropoff position, which takes the height of
the sample into account.

Change Height: Moves Up/Down motor to specified height.

Change Turn Angle: Rotates turning motor to specified angle.

Change Hole: Moves tray to specified hole.

Spin sample: Spins turning motor at specified rotation rate.

Set position: Fills in the target position field at the specified level.

Zero T/P: Resets motor position to zero.

Relabel P: Sets current motor position to equal value in target position field.

Set Current Hole: Sets current sample tray position to value in Change Hole field.
Read Position: Reads position of active motor.

Read Angle: Reads turning motor angle.

Read hole: Reads sample changer slot.

15



[MESTEConTeT =12

Target i Set position  Connections L
Pos Velocity Fithais h
—— Top IRM Lo| 3
Move to Position: | |20202 20000000 [~ Tuming
AfCoil| IRMHi || I~ Up/Down
Home to Top | Change Height: | ||J -

ﬂl ﬂ] — Active Controls L

Sample Pickup | Change TumAngIe:| 0 Meas. & Changer
I -]
Sample Dropoff | Change Hole: | [o !
Spin S | v Output: L
pin Sample (rps) | p || :

Input:
Zew T/P | RelabelP | SetCurent Hole | el |
Last Pos Read |g Read position | [
Clear Poll
PoIIMotoxl Status LastTuméngle [;~ _ Readange | [
Last Hole Read | Read hole | ]
Reset I Stop [ - F
Close

[ 1

ARM/IRM Controller

ARM Bias Field: Sets ARM biasing field.

Fire IRM Voltage: Charges up to specified voltage and then fires.
Fire peak field: Charges up to specified field and then fires.
Interrupt: Interrupts charging cycle.

HF Coil/LF Coil: Allows you to switch between coils on systems with multiple coils. The
Caltech instruments currently have only a LF coil.

Negative polarity: Switches the polarity on the coil. This is an option on the Caltech instruments.
There is not room on the AF units to accommodate both negative polarity and HF coil options.

Read IRM Voltage: Reads IRM voltage on instruments with a feedback line.

ARM/IRM Controller
~ ARM  IRM ~MC Controller
Voltage: | Fite ] Show |
Bias field (G): |g ARMV: l__
Peakfield (G} [ Fie l SELLEH L
Set ARMSet | [1
I HF Cai Interrupt .
I LF Coi _—]D LI [0
[~ Lock coil selection Read IRM V in: I ] |
|~ Negative Polarity hiE ]1 i
IRM Trim: I ]U
Read IRM Yoltage: | | Read IRM Rdy: I ]

Vacuum
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Vacuum Connect: Flips valves that connects the quartz glass rod to the vacuum.

Vacuum Motor: Toggles relay indicating that the instrument wants to the vacuum motor to be on.

Output: | Input: |
Yacuum Connect: " 0On (~ Off
Yacuum Motor: " 0On & Off |
L
Connect Reset Close | L
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Appendix 1: Data File Formats

.SAM files: The SAM file lists all the samples in a sample set. It should be stored in a directory of
the same name as the file.

[The following description is modified from the documentation for Craig Jones’ Paleomag
routines at http://cires.colorado.edu/people/jones.craig/PMag_Formats.html.]

East Rotated Block (East end of block east of West End Wash)({

36.2 245.3 14.0 42.2 45.89
erbl.Oa 12.3aa9
erb2.0a 23.4abq

The first line is a comment line. The fields of the second line are the locality's latitude (first 5
characters) in °N, locality longitude (next 5 after a space) in °E, and the magnetic declination
(next 5 after a space) in °E of N. Two fields can follow the magnetic declination: the azimuth and
plunge of a fold axis (both are 5 characters after a space). The following two fields can be added
by PaleoMag and will usually be blank before using the code. These are the average strike and
dip of the beds at the locality (used for the tilt-corrected reference directions; see "Equal Area
Options..." under the Edit menu, above), both a space and 5 characters. All following lines are the
filenames of samples from this locality with the stratigraphic level ( 8 characters and underlined,
indicating that it is added by PaleoMag to the standard CIT format) and the site id (optional),
which is two letters (case-dependant).

Sample files: The data for each file is stored in a sample file, identified by the name given in the
.SAM file. The sample files must be created before the sample is run.

T ¢112-0.03 1

0.03 264.0 90.0 0.0 0.0 1.09
NRM 350.2 28.3 350.2 28.3 1.26E-06 002.7 241.4 -7.7 0.004660
0.003571 0.001195 shoemake 1

[The following description is taken from the documentation for Craig Jones’ Paleomag routines. |

In the first line the first four characters are the locality id, the next 9 the sample id, and the
remainder (to 255) is a sample comment.

In the second line, the first character is ignored, the next 6 comprise the stratigraphic level
(usually in meters). The remaining fields are all the same format: first character ignored (should
be a blank space) and then 5 characters used. These are the core strike, core dip, bedding strike,
bedding dip, and core volume or mass. Conventions are discussed below. CIT format can include
fold axis and plunge, which at present is unused.

The following lines are in the order the demagnetizations were carried out. The first 2 characters
(3 for NRM only) is the demag type (AF for alternating field, TT for thermal, CH for chemical,
etc.), the next 4 (3 for NRM) is the demag level (°C for thermal, mT for alternating field, etc.),
the next 6 (first blank for all the following fields) for geographic ("in situ") declination of the
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sample's magnetic vector, next 6 for geographic inclination, next 6 for stratigraphic declination,
next 6 for stratigraphic inclination, next 9 for normalized intensity (emu/cm”3; multiply by the
core volume/mass to get the actual measured core intensity), next 6 for measurement error angle,
next 6 for core plate declination, next 6 for core plate inclination, and the final three fields of 8
each are the standard deviations of the measurement in the core's x, y, and z coordinates in 10"-5
emu. NB in 2003, it appears the CIT format is actually using three final fields of 9 characters, not
8.

.RMG files: When making susceptibility measurements or running rock magnetics experiments,
data are also stored in a comma-delineated .RMG file, as shown below. Fields are labeled in a
header row.

amb1-20030923-b3bottom,,Vol: 1, 9

, Level,Bias Field (G),Spin Speed (rps),Hold Time (s),Mz (emu), Std.
Dev. Z,Mz/Vol,Moment Susceptibility (emu/Oe),Mx (emu),Std. Dev. X,My
(emu), Std. Dev. Y 1
Instrument: Lowenstam 2G Magnetometer Sample Changer, 0 , 0 , 0, 0 , O
, 0,0, 0,0, 0,0, 0 1
Time: 5/22/2006 10:21:35aM, O, O, O, O, O, O, 0, 0, 0,0
, 0 1
AFmax, 850 , 0 , 0 , O ,-1.83039034923165E-08 , 3.42212710508044E-10 , -
1.83039034923165E-08 , 0 ,-2.85789943823964E-09 , 1.29382514677378E-09
, 4.70175056067857E-09 , 2.16783152297401E-09 (¢
ARM, 1000 , O, O, O ,-1.503310350063758E-08 , 3.99137640235756E-10 , -
1.50331035063758E-08 , 0 , 4.44277505705283E-08 , 2.51525292791469E-09
,—5.08489944918086E-09 , 8.4611914977449E-10 1
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Appendix 2: Using the SampleHeaderSunCompass Excel Sheet to Create .SAM and Sample
files

The easiest way to set up the .SAM and sample files for your paleomag and rockmag runs is to
use the SampleHeaderSunCompass Excel spreadsheet, designed by James Martin at Caltech.

When you start the spreadsheet, a dialog box prompts you for basic site information. Type in the
new file name, the path where the data directory will be created, location directory, and location
information. It is often easiest to create the data directory on the desktop and then copy it to its
destination on both the main server and the backup server.

Setup Sample Header

File Information:

xj
File Name: | T Browse
0K |
File Path: | C:\Documents and Settingsibweissik 3

Location Description:

bahamas december 2005 Cancel

Location Information:
Degrees: Minutes:  Seconds:

Latitude: | 25.026 | O | 0 & North C South

Longitude: | 281.84 |0 | 0 * East  West

Suncompass Type:

GMT Offset: | 5 * Clockwise

" Counter-Clockwise

Then, fill out the spreadsheet. For each sample, the sample name will be the file name plus the
sample number.

For rock mag samples, we typically use the volume field to store mass, either in g or mg.
(Specify which in a parenthetical comment in the description, e.g. “(mass in mg)”.) Otherwise,
we commonly leave volume set to 1.

When the spreadsheet is filled out, click on Create Header Files to create the header files.
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Microsoft Excel - T.xls 5 =101 x|
@ File Edit View Insert Format Tools Data Window Help Acrobat

nforhelp ¥ - 8 X

DEeEda S@R_RY BRI oo @ =412 {40 -3, sl v 10 - 8 -0 A
Al v # File Information:
N 5 ) 5 s i s R s o o s Kt L] Pormede o i O e o Gl e R | s T | OB =]
1l File Informaﬁon: Setup Header Create Header
2 |Name: “Location Path: Files Files
3T CiAD and i i D Changer Data Filesimaloof
4 Remember: Location nhame + sample number must be no more than 8.3 characters long
5 Calculate Magnetic
B |Location Information: fechmations)
7 Lattitude:  Longitude: GMT offset Sur_;s:;n P Mean: SD: Description:
8 25.03 281.84 -5 CW 84.98 2.42 bahamas december 2005
9 Overtype the first row for your first sample Show Block Show Sun Don't enter values in yellow cells - they are calculated. Pink cells are sometimes calculatec
10 then enter subsequent samples on the next row Samples Compass --- Sun Compass Information ---
11 Sample information: -- Block Samples -- Date/Time
Sample Strat. |Block Block Block |Core Plate CorePlate Bedding Bedding N Fold Shadow year _ -
12 Number Position |Strike Dip Angle| Strike Dip Strike Dip Volume  Fold Axis Plunge Mag. Dec. Angle day month W) hour | min Date Time
13| c112-0.037 0.03 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
14| ¢112-007” 0.07 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
15| c112-0127 0.12 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
16| ¢112-017” 0.17 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
17| c112-0.25” 0.25 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
18| ¢112-0.32” 0.32 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
19| c112-0.40” 0.40 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
20| c112-050” 0.50 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
1| c112-0.65” 0.65 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
¢112-0.75" 0.75 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
23| c112-090” 0.90 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
c112-1.05" 1.05 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
25| c112-1.207 1.20 264 a0 0 0 1 83.31 13 13 12 2005 12 8 13-Dec-2005 12:08
26 st12a” 0.00 270 0 0 0 1 8240 33 13 12 2005 13 34 13-Dec-2005 13:34]
27 s1120” 0.00 270 0 0 0 1 8370 33 13 12 2005 13 39 13-Dec-2005 13:39
28 s112¢” 0.00 270 0 0 0 1 7773 40 13 12 2005 13 43 13-Dec-2005 13:43]
29 s112d” 0.00 270 0 0 0 1 8249 36 13 12 2005 13 46 13-Dec-2005 13:48]
30 s112e” 0.00 270 0 0 0 1 78.45 38 13 12 2005 13 38 13-Dec-2005 13:38]
31| ¢128-0.05" 0.05 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
32| ¢129-015" 0.15 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
33| c128-0.25" 0.25 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
34| ¢129-0.35" 0.35 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
35| c129-045" 0.45 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
36| ©¢129-055” 0.55 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
37| ¢129-0.65" 0.65 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
38| ¢129-0.80" 0.80 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
39| ¢129p-0.93" 0.93 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
40| ¢129b-1.05" 1.05 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
41| ¢129b-1.20" 1.20 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
42| ¢129p-1.35" 1.35 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
43| ¢129b-1.50" 1.50 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
44| ¢129b-1.63" 1.63 190 a0 0 0 1 87.55 102 14 12 2005 13 13 14-Dec-2005 13:13]
45 s128a” 0.00 270 0 0 0 1 79.05 42 14 12 2005 13 57 14-Dec-2005 13:57]
46 51280” 0.00 270 0 0 0 1 88.76 33 14 12 2005 14 0 14-Dec-2005 14:00
47 5129¢” 0.00 270 0 0 0 1 84.71 38 14 12 2005 14 4 14-Dec-2005 14:04
48 128d” 0.00 270 1} i} 1} 1 14 122005 14 7 14-Dec-2005 1407
M 4 » »\Sheet1 { Sheetz { Sheets |«] | »
Ready UM 4

21



