Getting Started
A. Safety

***Safety Issues***

A\ If you, or people working with you, have magnetic metal implants,
please consult your doctor for possible effects of magnetic field;
A\ For those who have pacemakers, please stay away from NMR
magnets;
A\ Please remove all personal belongings from your pocket (anything
ferromagnetic or vulnerable to magnetic field):
> Your wallet, bank cards, credit cards, and any cards with
magnetic stripes;
> Electronics: cell phone, ipad, etc.;
» Analog watches;
» Keys and other magnetic items.
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FBS

@To Schedule time and to use the instrument computer a FBS account is
required. After training you will receive an invite for FBS or if you already
have a FBS account the 400MHz DNP calendar will be added to it.

@The instrument time is billed through FBS. Your FBS scheduled time +
any extra = your recharged time. Recharge is calculated at an hourly rate. For
current recharge rates go to the MRL website,
http://www.mrl.ucsb.edu/sites/default/files/mrl_docs/rechargerate.pdf

To beqin an instrument session, you must log onto FBS first and either click
on if a reservation has already been made or select Walk-Up

To do so use the FBS designated computer in the lab or any internet connected
device, and navigate to http://ucsb.fbs.io

Now you can log onto your account on the instrument computer. Remember
to log off your computer account when finished.

Once you are finished you must log into your FBS account and click
This will stop your FBS time. If you do not do this you could incur extra
charges.

The paper log sheet by the instrument is used as back up for the FBS system.
Remember to mark you time, recharge number, and any notes or problems
you would like to convey, feel free to use as many lines on the page as needed
to be clear.

No shows will be charged 75% of the scheduled time. If you cannot use your
reserved time please cancel it.

FBS records the billable time as the longer time between the scheduled time
and the time used. So if your scheduled time is longer than the actual time on
the instrument then the scheduled time will be charged.


http://ucsb.fbs.io/

C. Turn-on Instrument

1. Turn on the chiller (this is always turned on first) (wait 5
minutes)




Turn on the Console

Turn on the Power Supply




4. Check that the black quartz dewar is installed below the
cavity.

5. Check that the N2 purge is connected in the back of the
waveguide. This purges the waveguide of any oxygen that may
cause erroneous signals in your spectra.

Log-sheet

1. Please fill out the log-sheet next to the computer. You will
complete the columns up to “Start Time”. The last few columns will
be completed once your experiments are finished.



Sample Preparation

1. The standard EPR tube is made out of QUARTZ and has an
outer diameter of 4mm. (However, the machine can accommodate
2mm, 3mm, 4mm, 5mm, and 10mm outer diameters). The standard
length is 250mm.

Material = Quartz

0O.D.=4mm




2. EPR tubes can purchased from Wilmad Glass, Norell, etc. EPR
tubes can also be obtained from the Spectroscopy Lab on a
recharge basis.

3. Minimum Sample Volume Recommendation ~ 20 pL
4, Minimum Spin Conc. ~ 10° M (Minimum # of spins ~ 10'%)
5. Capillary Tubes (or flat-cell)

a) If your sample(s) is aqueous, highly polar, and/or
conducting you may have trouble tuning the cavity and therefore
will need to use capillary tubes. This reduces the overall volume of
sample so that the sample does not significantly interfere with the
microwaves in the cavity. For example, the water in aqueous
samples absorbs the electronic component of the microwaves and
begins to heat etc.

Log-on EPR Computer
1. Please log-on the computer with your username and password.
Start Xenon Software

1. Open the Xenon software.

Load Sample

1. Remove plastic cover

L

2. Insert sample to the correct depth using either...

a) Depth Gauge






Il. Acquisition
A.  Acquisition Mode

1. Click “Acquisition Mode” in the upper left-hand corner

BRUKER Xenon

File Acquistion Propeties  Options Help

[l B aly] o afiiel o] &) 8 A ANAf & nlcfmjmlojm]a] |
saveto Disk . | storein Memory | el [ #5 v [ETY 0] M| 75| % [<no Secondary> M| 5 % [<no Resut- | [<no Gualffer-
Switeh to Acquisition Made 100
PROCESSING 035

Baseline Correction .90
Peak Picking
Integation & Derivative
Eiting 0.60]
Filering s
Algebra
0.70]
Complex
Transtarmations 065
Structure
= 0.60]
Quantitative EPR .
SpinFit 055
Aniso-SpinFit |
Hsophe
0.45]
Save Status

.40

0.5

0.35
0.30]
0.25
.20
0153

010

0.05H

B(EX_)?SQ“ @
S B e e e T T T T T T L B L o T T T T T T LI B e
18] %o oos 010 015 020 025 030 035 040 045 050 055 050 085 070 075 080 085 030 0ss 100

Aerior)

abscissalabel

aqgsetServerXN

Server Name Iﬁlncalhnst

O, | Cancel | Help

3. The software should now be in “Acquisition Mode” and look as
follows:
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1. Press the “Microwave Tuning” button at the bottom of the
screen

- QControl Panel for Spectrometer on localh

Acguisition Type:
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| @ [HOw TO TAKE SCREE... | by BRUKER J

2. The tuning window will appear
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Configuration Options
Calibration Data Set:

Microwave Bridge Tuning

Autn Tuning:
w Up

Dual Trace: _|

Log. Scale: _| Manitaring |

Iriz: Alll
Mode Zoom Factor:

Help |

Auto-tune the cavity

a) Select the correct calibration file for your current cavity. If
the installed cavity has a black rectangle — choose ER4119HS. If
the installed cavity has a yellow circle — choose ER4116DM.

b) Select the radio button next to “Tune” to enter tuning
mode.

C) Wait for your tuning dip to appear in the window

d) Move the Frequency sliding bar until you see a dip. Then
center it.
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Microwave Bridge Tuning

Configuration Options

Calibration Data Set: IEER411SHS J Microwave Band: H-Band — |
RF Calibration Data Set: I J Apply |

H-Band

3.d)(2)

~ Stand By
4 Tune « -1 »

Signal Phase:

~ Operate 4|— >

Auta Tuning: Reference Arm:
woFine i -
w Do attenuation [dB]:
Tes.0

3.e)

Dual Trace: _| Cirtion

Log. Scale: _| rdanitoring |
Iris: Alll

Mode Zoom Factor:

K =

Clnsel Help |

1) Your dip should be located automatically

(2) If you do not see a tuning dip, move the
“frequency” sliding bar around until you see a tuning dip.
It should be located around ~9.3 GHz if you are using the
single-mode cavity (black rectangle) and have the quartz
dewar installed.

(3) **There will be two dips if you are using the dual-
mode cavity (cavity with the yellow circle ER4116DM). The
lower frequency dip of the two is the special “parallel
mode” EPR.

4) If you don’t see a tuning dip at any frequency,
please see next section for instruction on how to use
capillary tubes. Q-values < 1000 will most likely not allow
you to auto-tune.
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e) Change your microwave attenuation to 33dB and the Q-
value will then be visible at the bottom of the software

f) The arrows on the left of the attenuation change it by 10
and the arrows on the right of the attenuation change it by 1.

9) Microwave forward power is related to attenuation by the
following equation:

Attenuation (dB) = 10 = log (M)

desired

h) Press the Auto-tune “Up” button or Auto-tune “Down”
button if the dip is to the right of the center-line or to the left of the
center line, respectively.

i) The Auto-tune process is complete when the “Operate”,
“Levelled”, and “Calibrated” boxes are all green.

O o) W0 PG| O] B] d| <o ¢

_ Fredq. [GHz]: | 9.293019 Q-Va\ue-l 0 Field [G]: _

_ Power [mW]: [ 01002
_ atten. 48] [ 33.0

Temp [K]:I— Ep— [G]:I— i Eoo | b 19 (j ddo | |-Lob "'o U e
Angle [deg]: | 0.000 FF-Lock [G]:I Diode Current [ud] Lock Offset [%] Receiver Level [%]
)i Once complete, you will have a tuned resonant cavity that

will work from 10dB to 50dB of attenuation.
K) Close the tuning window
Optional: Capillary Tubes

a) If you are using aqueous solvents or solvents with high
polarity, conductivity or salt concentration, a capillary tube may
help you reach a higher Q-value and successfully tune the cavity.

C. Create Experiment

1.

Choose a default starting experiment

a) Choose “1D_FieldSweep” from the control panel section
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- Control Panel for Spectrometer on localhost
Acguisition Type:

e 1D_Fieldsweep 5
10_Timesweep
¢D Field FPower
2D _Field_Delay
!

c0_Time_Field
00 zD_Field_Temp

b) Choose “Organic Radicals” or “Transition Metal” as your

Field Sweep l Options

AT ————————
Center Field [G]: |}3323_1 0 ﬁ

Sweep Width [G): |}2DD_D ill

sweep Time [5]: |}3D.nu ill

Set Field to g Factor

Sample g-Factor: IEZ_DEIEIDDIJ ill
Signal Channel
Receiver Gain [dE] Iﬁau ﬁ
0 Y
Mod, &mp. [G]: |;1.Uuu j
|7v -l
Mumber of Scans: |1 ~
Offset [%): |§u.n ﬁ
Microwave
Aittenuation [dE]: |}2D.n ﬁ
Pawer [mi]: | Z.000 ﬁ
Digital Filter
Mode: | iauta j

Mumber of Points: |10

<[

1.b)

Default Yalues

Qrganic F-!adicalsl Transition Metalsl

2. Edit parameters under the “Field Sweep” tab and “Options”
tab as needed

a) The lowest receiver gain is 0dB and the highest is 74dB

b) See Section E for information on optimizing parameters

14



D. Run

[=
1. Press the PLAY button to begin your acquisition

- Control Panel fo ctrometer on localhost

2D_Field_Delay
20 _Time_Field
2D_Field_Temp

N iy
10_TimeSweep
c0_Field_Power

£

2. Check your spectrum

a) After a moment, the software will auto-scale your spectrum
for you.

b) Click and hold on the signal and move your mouse around
to see the magnetic field and g-factor at the bottom in red.

u T
3250

u T
3270

u T
a230

u T
3360

u T
3390

u T
3410

3430
Field (6]

T T T e T LB B T T
3240 3 260 3280 3300 0 3350 3370 3380 3400 3420

SIRl T S

Intensity [|

T
3310

C) Use right-click and hold to expand and contract the
spectrum. Use left-click and hold to choose a zoom region. You
can also use the *2 and /2 buttons at the top of the software to
expand and contract the spectrum. Please see Part I11. Processing
section for more information on manipulating the spectrum.

File Acquisition Properies Options

TFERE

Save to Disk ... I Store in kemory ...

Switch to Processing Mode
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E. Optimize parameters

1. Further edit your experiment parameters under the “Field
Sweep” tab and “Options” tab as needed and re-run if necessary

2. Center Field and Sweep Width

a) Use the “Sweep Tool” to automatically find the optimum
center field and sweep width

b) Left click and hold over the center point to move the center.
Right click and hold on one of the ends of the width line to move
the width wider or narrower.

C) The new center and new width are automatically updated.

nEe =] i

- Freq. [GHZ]:IEI_EEISEHEI @—Ualue:lu Field [G]:-
_ Pawer [mw]: [ 01002 Temp [K]:I Thi-Field [G]:I
_ atten. [4B]: [ 33.0 angle [deg): [ 0.000 FF—LDEK[G]:I

3. Microwave Power

a) A MW attenuation of 0 dB will be your highest power of
200 mW.

b) Optional: run a power sweep to determine MW saturation.

1) Choose “2D_Field_Sweep” from the control panel
in the bottom left corner. You will then see a task bar
associated with the power sweep on the left side of the
window.

- Control Panel for Spectrometer on localhost
acguisition Type: [
1D_Fieldsweep

iy
1D_Timesweaep
2D _Field_Power
£

2D _Field_Delay
20_Time_Field
00 ZD_Field_Temp

2 Fill the corresponding parameters out to your
liking. ..
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Microwave Sweep ——

Start atten. [dB]: |1 0.0 ill

Increment [dE): | 5.0 ﬁ
Mumber of Points: rﬁ
Settling Time [ms]: | 000 ﬁ

Flyback: _|

Fine Tuning per Slice
wr N
A Off

Microwave

Curr. atten. [d8]: [33.0 ill

(3)  Click >

4) Scroll through your power swept spectra and
choose a MW power that gives you a spectrum which is
just below the maximum.

Adjust the receiver gain accordingly
a) The lowest receiver gain is 0dB and the highest is 74dB

b) If the receiver gain meter moves more than ¥ of its total
width, you should decrease your receiver gain.

Diode Current [ua] Lock Offset [%]

Modulation Amplitude

a) The correct modulation amplitude will help decrease low
frequency noise (i.e. thermal fluctuations, electronic vibrations,
drafts in the room, etc.)

b) It is a compromise between sensitivity and resolution

C) The default modulation amplitude will always work well
because it has been set and tested during the creation of the
calibration file for the current probe.
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d) The optimum modulation amplitude is somewhat sample
dependent. The more hyperfine splitting, the smaller the value
should be.

e) If the modulation amplitude is too small = S/N will be
poor
f) If the modulation amplitude is too large = Signal will

distort/broaden

—

Correct Modulation
Amplitude Setting

Increasing

Modulation

Amplitude

___,MW
N S

Time Constant
a) The time constant filters our high frequency noise (slows
down the response time of the spectrometer)
b) If time constant is too low - signal will be more noisy
c) If the time constant is too high = signal will be filtered o
d) Ideal to increase time constant for weak signals. If a long

time constant is used, make sure oto use a slower scan rate.

ut

e) For very narrow lines increase the time constant by TWO

and increase the number of data points (resolution in X)
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L Increasing

Time Constant

EEUWY PP e

. J
7. Conversion Time
a) The conversion time is the amount of time the magnetic

field remains at the individual discrete field steps and the EPR
intensity is digitized (AC to DC). This value is not editable and is
calculated by the software.

8. Number of Scans
a) The number of scans can be changed under the “Field
Sweep” tab
Field Sweep l Options
gnetic Field

Center Field [G]: |§3328.1 0 ill

Sweep Width [G]: [200.0 ﬁ

Swesp Time [s]: [30.00 ill
Set Field to g Factor |
Sampla g-Factor: IEZ_DDDDDD ﬁ

Signal Channel

Receiver Gain [dB]: |§30 EII

Mod. Amp. [G]: | 7.000 [=]

Mumber of Scans:

Offset [%]: | 10.0

»

=

Microwave

Attenuation [98]: 3.0 ill

Power [mW]: | 0.1002 ﬁ

Dinital Filter

b) Signal to noise ratio will increase with increased number of
1
scans. o (N.S.)2

F. Saving the data
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G.

1. ON THE DESKTOP...Navigate to your EPR folder
/home/<username>/xenonfiles/data/ and then create a new folder for
each sample

2. Click “Save to Disk”

A=

File Acguisition Properties  Options

o Pl BT & ¥ moo| Pote| 2
atare in Memary ..
awitch to Processing Mode
I 3 3
3. Navigate to your newly created folder
4. Once you have created a new folder for the corresponding

sample, then fill out the “Filename” for that same sample
a) Fill out the “Filename” box
b) Erase the text in “New Title” box
c) Highlight the text in the “Filename” box

d) Then hover your mouse over the empty “New Title” box
and click the center mouse scroll button to paste it “Filename” in
the “New Title” box.

Xe
g @I ﬁlIhnmemuserﬁxennnﬁ\estatai QI

Falders & Titles + Filenames

(empty)
ER4116DM Calibration
ER4119H% Calibration
sharedData

Filename: 20171017 _greentes)

Dataset Type: “ Primary |v Secnndarylv Qualiﬂerlv Resu\t|

New Title: I 20171017_greented |

e a new path/filaname
canee | i |

5. Then click “Save”

Exporting Data
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1. Export Data as ACSI|I file

a) File > EXPORT ASCII... = Write in file name (should
match the file name you just saved) choose location - Click

“Save” -
(-2 =] () ‘ Moma/swalker/enonFiles/Datd h
Folders 4 Tiles < Filenanes
4 | 20130520_hsPROBE_BACKGROUND
20130701 _coflee 20190520_hsPROBE_BACKGROUND DSC
20130722_training 20190520_hsPROBE_BACKGROUND DTA
20190802_greentea_test 20200527_background_testDSC
20190614_graen_tea 20200527_background_testDTA
20151112_graen tea 20200527_coffes DSC
20200115_greantea. 20200527_coffes DTA
20200220._coffee 20220301 _TEMPQ_test DSC
2020051 2_coffee_tfesting_for_rampup 20220301 _TEMPO_test DTA
20201222_Anthony._Viong_Sample_A_100K EPR_tea
20201222_Arthony_Viong_Sample_BL100K. EPR_teaDSC
20201222_DMprobe_Cofiee_AT EPR_teaDTA
20210303 training RAUIZEPA.Zip
20210323_cofee_JC coffee DSC
20210323_comee cofee OTA
20210925_gresn_tea 184 DSC

Run background/empty cavity
1. Switch back to “Acquisition Mode”
2. Before changing samples...open the microwave tuning window
and put the system in “Standby” mode
IW Frequency
w Operate
Auto Tuning: Reference Arm:
~ Up w Fine |4 On . Of
+ Down 4 Stop  Attenuation [dB]:
ill 0.0 ill
Dual Trace: _| Optiong |
Log. Scale: _| Kanitaring |
Iris: AI!I
Mode Zoom Factor:
3. Take your sample out and re-tune the cavity following the
steps in Section B
4. Repeat Section D to run a background spectrum.
a) If you see any background signal, please notify Shamon.
b) If you just see noise, you are good to go!
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1. Processing

A. Zoom and Navigation Tools

1. Mouse features
a) Left-click and hold on the EPR signal line to see exact X,y
coordinates and g-factor (this is displayed at the bottom of the
spectrum)

I I I I ] | ]
3 250 3 260 3270 3 260 3230 3300 3310 3340 3 350 3 360

00452

b) Left-click, hold, and drag across the screen to create a
zoom window

c) Right-click, hold, and move the mouse up/down or
left/right to expand/contract the spectrum window in the vertical or
horizontal directions, respectively.

d) Click and hold the middle scroll button on the mouse to
move the entire spectrum in any direction you move your mouse

2. Tool Bar Features
a) There are vertical and horizontal zoom buttons at the top of
the software that look as follows:

xZ,

/2

1*2‘1x2| :|

b) The *2 and /2 buttons will expand or contract your
spectrum by a multiple of TWO, respectively. The horizontal and
vertical lines indicate in what direction you will expand and
contract.
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s
C) The J button steps backwards to your previous
action.

B. Understanding DATASETS

1. There are FOUR available datasets on the Xenon software.

W% Applications Places System @ ¢ & [Tl | * B @ ) # Tue0ct17, 1:01:58PM  Xepr User
Flls Acqusilon Proparies Opsons Haip
EEEREEL
SavetoDisk_ | Store n Mamory o Sscondaeys
SUnch o Processing Moe
el e | Options
Magnetic Feld 03]
cente Fiew 15} [esa0 =
Swasp Wi 6} [[ooo = s
Sweep Time s} [5 24 ﬁ
S Fiei 10 g Factor
=———u 07
Sanple g-Factor [Zovome =
| [Te
=
-l
=
|
= 05
omat (5 [00 =
Micrawave: o
ateruton ot [257 2]
Pover () [08525 =
[EN
Digiad Fller
oo [ ]
Humber ot Pors: 110 =l )
[rrp— =
ngnic Rabicals| Transiion bietals w1
o
T T T T T T T T T T T T T T T T T T T 1
HLIEY 005 010 015 oz0 125 130 035 040 035 050 05 u50 055 070 075 020 005 030 0 m
ortinateLabel #1:10_FieliSwoep on lacaost (1 of 1} [

Control Panol for Specirameter on localhast

e |Dve i miE 3] ol
R

5
J [ e (w50 van [T o o [ i

[ e e [eoe #ngie [gegl: [ 0.000 FF-Lack (6] Diode Cunerd [uA]  Lock OMel[%]  Receiver Level[%]
.

] 1
= R e (! o Lo Loie] [ 1
[HOW TO TAKE SCREE... by BRUKER — .

PRIMARY DATASET

**This is the Primary data set where your loaded spectrum will go automatically. The
drop down arrow will let you quickly choose from files to load into the primary dataset
that have been stored in “Memory”.

SECONDARY DATASET

I -'|||'r'|||'r'|||'r| 51':€.| % |«<no Secondary=
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**This is the Secondary dataset. This is not used frequently but can be useful when
overlaying two spectra on top of each other. The drop down arrow will let you quickly
choose from files to load into the secondary dataset that have been stored in “Memory”.

RESULT DATASET

Al | £3| F |<no Result=

**This is the Result dataset. This dataset will be automatically filled when you have
completed a processing step that generates a result such as a double integral, or peak
picking values.

QUALIFIER DATASET

J w [<no Qualifiers

**This is the Qualifier dataset. This dataset will be automatically filled when you are
choosing a “qualifier” such as integral regions, baseline region, etc.

2. Removing Datasets from view

et | 5| % |<no Results

**To clear any of the datasets you do not want to see over-layed on your spectrum, you

| >

simply click the black arrow and choose “<no Result>" or “<no Qualifier>", etc.
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C. Processing Mode

1. Click “Switch to Processing Mode” near the left Task Bar

:." 3 ¥

File Acquisition Properties Options

P P B Al v| 0] Rk 22

Save to Disk ... Store in Memaoary ...

Switch to Processing Mode

Microwave Sweep
Start Atten. [dB]: |10.0

[el2 l<[>

Increment [dB]: | 3.0
Miintharnt Daintesl 1 1 ]

2. Numerous processing options are displayed on the Task Bar

PEREOACHESS G NG

Baseline Correction ...

Peak Picking ...

Integration & Detivative ..

Fitting ...

Filtering ...

Algebra ..

Complex ...

Transformations ...

Structure ...

Quantitative EPR ...

SpinFit

XSophe

Save Status




Baseline Correction

1. Load a spectrum (automatically loaded in your “Primary”
Dataset)
2. Click “Baseline Correction ...” from the Processing Task Bar

PREREOE G ES G NG

Baseline Correction ...

~ Peak Picking ...

Integration & Derivative ...

Fitting ..

Filtering ...

Algebra ..

Complex ...

Transformations ...

Structure ..

Quantitative EPR ...

SpinFit

ASophe

— e

Save Status

3. Choose “Polynomial” from the Task Bar

BEASELIMNE

Folynamial...

apline...

Return

4. Define the baseline region by clicking “Define Region”
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BASELINE POLY

Start

gé-ﬁ'ne'Rergion

Oth Order

1st Order

Znd Order

Jrd QOrder

a) Click “Define Region”

b) Click and drag the cursor to define the region(s) as the
baseline

C) If you need to modify the region DO NOT CLICK on the
screen again. Go to the Task Bar and choose “Change Region”

5. Fit a polynomial
BRUKER Xenon 2| i
File Acquisition Properties Options Help

5/t B a|v| e 2 2)i2fe] o] S w] | A 1] A4 & m]<|mm]cfu]a] |

Save to Disk . | Store in Memory ... | MW|FS| ¥ B

ne illlmo Secondary> el EILIEDFA with Linea || I llqual\Heg

Switch to Acguisition Mode |

500

BASELINE POLY

start |

Define Region |

Oth Order

1st Order

Znd Order

Ard Order

4th Order

§th Qrder

Bth Order

8th Order

Sth Order

Subtract Line ()

Stare and Return

Return

Help...

|
|
|
|
|
7th Order | 0
|
|
|
|
|
I

mn
(>0

Serior)

R | VST Ve U VR U R
L 3430 3435 3500 505 3510 3515 3520 3525
Vie Field [G]
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a) Choose one of the Nth Order buttons. In most cases the 1%
Order button works well.

b) The fitted polynomial then appears in the “Result” dataset
and is the blue trace in the viewport

C) If your first choice is not satisfactory, you can try again by
choosing a another order polynomial

d) The “Define Region” button switches to “Modify Region”
after you define a region and you can click and drag to modify if
necessary

6. Subtract the baseline

= T T T | T T T T | T T
s|r] =] 3 430 3 495 3 500 3505 3510 3515 3520 3525
Field [G]

a) Click “Subtract Line” in Task Bar

b) The baseline corrected spectrum then appears in the
“Result” dataset

7. Store the baseline-corrected dataset in memory if desired
a) Click “Store and Return” from the left Task Bar.

b) Then put in a title and click “Store”
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E.

wpStore o

Title IEEIDF'P. with Linear Background:1

Enter or modify title under which Result shall be stored

Store | Cancel Help
C) This stores the new baseline-corrected data in the “Primary’

dataset

d) If you click “Return” from the left Task Bar, then the
baseline corrected data remains in the “Results” dataset and the

original spectrum in the “Primary” dataset

Peak picking

1.
2.

3.

Load a spectrum

Click “Peak Picking...” from the left Task Bar

PROCETZSSIN

Baseline Correction ...

I_nte?éﬁﬁ Derivative .

G

Peak Picking ... |

Fitting ..

Filtering ...

Algebra ..

Complex ...

Transformations ...

Structure ..

Quantitative EPR ...

SpinFit

ASophe

Save Status

|
|
|
|
|
|
|
|
|
|

Click “Define Area” from the left Task Bar
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FEAK PICKING

Start

Define area

Pick

Add Feak

Remowve Peak

show Histogram

Show Distance

Report Peaks

Report Distances

Store and Return

Return

Help...

Showy Mumeric |

4. Click and drag on spectrum to choose peaks (make sure to
choose “Derivative” as the type)

n3:"$503§ﬂ%_«,2§97?:93
-

W2 TR EAIRBTE .56 25737
L []

5. Add Peak or Remove Peak

a) This allows you to manually click to add (or remove) peaks
anywhere you’d like.

6. Click “Show Distance”
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P& BRUKER Xenon &\ E R

File Acquisiion Properties Options Help
B/ B Ay ol 2 zfi2jie o] 8 @] A1 A1) 8 msin{mioju] ] |
savetoDisk... | storein Memory .. | e | F3| v [EIESENEEEN 5] V|<nu Secondary>  <233| Fs| W [PNT:1 103 ¥ fqualiares
Switch to Acquisition Mode | i
300—:
PEAK PICKING |
] 1,884 465515
Start | zsu—:
Define Area | 200_5
Pick | E
150
Add Peak | 1
Remove Peak | 100—:
Show Histogram 50_3
Show Distance 2 J J ‘J J I H
Show Numeric | D—; ) J[ rr J rr ‘[ +
Report Peaks | _50_: [ [ I‘[ “ [ [
Report Distances | ]
-100—
Store and Return | E
Return | -150
Help... I -ZGD—E
B(R?SE?R -250—5
(>0 ==,
\< -) ﬂﬂ ;] 3 460 3470 3480 3430 3500 3510 3 520 3530 3540 3 550
7/ E.l'] EJ]'] Intensity Field [G]

a) This shows the distance between peaks in the selected area.
7. View the “Peaks” report
8. View the “Distances” report
9. Store the peak picking results in memory if desired

a) Click “Store and Return” from the left Task Bar.

b) Then put in a title and click “Store”

Integration
1. Load the spectrum

2. NOTE: Offsets and a bad baseline can significantly skew
integration results

3. Click “Integration and Derivative...” from the left Task Bar
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PEREOA G ES s SN EG

Baseline Correction ...

Peak Picking ...

I_ntegrtion& Derivative ...

Fitting .

Filtering ...

Algebra ...

Complex ...

Transformations ...

Quantitative EPR ...

SpinFit

ASophe

Save Status

|
|
|
|
Structure ... |
|
|
|
|

4. Define the baseline and integration region by clicking and
dragging on the spectrum

'
o

g_ance |

Help.

P& BRUKERXenon & —fri
File  Acguistion Properties  Opfions Halp
£5| 05| BB a| v| ool rom| 2| 2|12|t2] o] @] ] +| | ([ A[A A @] i mm o] g |
savetDik . | Storammerory . | ader | Fs| v T i ot ﬂ;ﬁage_énﬁ}iaé_@? 4] 73] wleno Resuns _| ¥ [ouaieaseine
Switch to Acquisition Mode | = — |
] Integration
INTEGRATION . R 2
S egion
Start | : g
Change Region Baselme Base]me
singla Intagraton i ;
Double Integration Reglon Reglonl
Revert to Input I 2‘_
Fillered Dervative I 0_:
Show Report | ]
Salect Norm Integral | '2';
Normalize Result | _4_:
Store and Return I 1
| .
| _‘

!%R

.><E-)rlgrl L‘ ! - W = 105623, H=0

a) Repeat this to define and integrate multiple peaks

b) Click “Change Region” to modify the baseline and
integration regions until you are satisfied.
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5. Choose “Double Integration” from the Task Bar to begin
integration

INTEGRATION

Start |

Defing Region |

single Integration

Revert to Input

Filtered Derivative

Show Report

Sglect Marm Integral

Store and Return

cancel

Mormalize Result |

Help...

6. Double integral results are displayed in the “Result” dataset

UM 3320 3330 3340 3350 3360 3370 3380 3390 3400 3410 3420 3430
Yiewpart #1 Time [2]

7. Normalize integrals to one peak

a) Click “Select Norm Integral” from the task bar and then
click “Normalize Result”
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b) Click the up or down arrow to select the integral you want
to normalize, then click “Normalize” from the task bar

8. Inspect and save integral values

a) Click “Show Report™ to see a list of all integrals
9. Store the integration result(s) by clicking “Store and Return”
Quantitative EPR

1. NOTE: YOU MUST KNOW YOUR Q-value (see section
11.B.3.b) and have the microwave power set sufficiently low such that
the EPR signal is not saturated. Finally the sample must be centered
in the resonator.

2. Load the spectrum

3. Click “Quantitative EPR...” from the left Task Bar

PROCEZSSI NG

Baseline Correction ...

Peak Picking ...

Integration & Detrivative ...

Fitting ...

Filtering ...

Algebra ..

Complex ...

Transformations ..,

Structure ..

Quantitative EPR ...

SpinFit ]

ASophe |

Save Status |

4, Click “Absolute Number of Spins...” or “Spin Count”
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QUANTITATIVE EFR

DR Inteq ...

DR Peaks ...

Marker Integ ..

Marker Peaks

Ahsolute Mumber of Spins ..

Return |

S. Click “Define Region”

MUMBER OF SPIMNS

Start

Define Region

Dioukile Integration

Calculate

Return

a) Click and drag on the spectrum to define the baseline and
integration regions

P BRUKERXenon &)

File Acguiston Propartioe  Optiong Help
r| BE a|v| waolmin 2] 22f1e|le| o] &| W] + A 1| -] Al & w8

savetoDick.. | storain memory . | | Fs| v EEEINIRER e | 73| W feno secon | 3] % [eno Resur Z
) -| Integration

Swilch to Acquisition Mode I T =
Region
NUMBER OF SFINS
Start i
——— Baseline
Define Region S B 1
BHITR e a Region afe e
Calculzta | 3] Reglon
Return | 2]
4]
~ Illlllll||l|||||lIlllllllllll‘llllll'll
N iI_R_I J 3 480 3430 3500 3510 3 520 3530 3 540 3 550
/(E.) r lUr ] Intensily [J 1 Fizld [G]

6. Click “Double Integration”
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MUMBER OF SPIMNS

Start

Defing Region

Return

¥ BRUKER Xenon | i

File Acquisition Properies Options Help

BIe| 4 v] ®fie] 2 2fi2fle) o] 8] @] 4| 1] AJAA]4] 6] m]]m/m

Save to Disk ... I Store in Memory ... I -\HM'FSI

Switch to Acquisition Mode |

NUMBER OF SPINS 4

Start |

Define Region

Double Integration

Calculate |

Return ] 2

x ]
ﬂﬂ 1' 3480 3480 3 500 3510 3520 3 530 3 540 3 550

\;
/<E.) r] D r] Yiewport #1 Field [G]

7. Click “Calculate”
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E prAbsSpins -2

Diameter[mm]

Centet[mim]

Length[mm] Idlﬁ[ \ ,_J,

Electran SpiniZ |1

=
Ik | Cancell Help |

a) A new window appears and you fill out the corresponding
information

b) “Diameter[mm]” of the sample is essentially the inner
diameter of the tube

C) “Center[mm]” is the distance from the center of the sample
to the top collet. This is 62.5 mm for the single mode cavity (black
rectangle).

d) “Length[mm]” is the length of your sample inside your
tube (not your tube length).

e) “Electron Spin/2” is the spin of the paramagnetic source i.e.
a value of “1” corresponds to a spin %2 paramagnetic source.

8. Click “OK” to view the results

9. Save the values
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IV. Finishing Up

A. Change to “Standby” mode in tuning window

Microwave Bridge Tuning

Configuration Options

Calibration Data Set: |EER411~3HS J Microwaye Band: H¥-Band —
RF Calibration Data Set I J apply

o

~ Operate

Refe

Auto Tuning :
0N+ Off

wUp < Fine

+ Down 4 Stop  Attenuation [dB]:

ﬁ B0.0 ﬁ
Dual Trace: _| Opfions |
IJg.ScT_I haonitaring |

MMode Zoom Factor:

Remove sample if present

Close the tuning window

Close the Xenon software

Choose whether to save all datasets or not

Log-off the computer

@ mm o O W

Turn off the power supply

H. Turn off the console
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Turn off the chiller (last
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J.

K.

Fill out the log-sheet

Stop your FBS timer RIS
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V. Appendix

A

Manual Tuning

1. Adjust the Signal Phase slider to make dip as symmetric as
possible. Adjust the frequency if necessary.

2. Go to Operate mode (wait, it takes ~ 10 secs). Increase the
attenuation to 50 dB.

3. Adjust the Bias slider so the diode current meter is centered.

4. Lower the attenuation down to 30 dB and adjust the diode current

back to the center by clicking and holding down the Iris up/down arrows .
Center the AFC as necessary by using the Frequency slider. Repeat for 20
dB and then 10 dB, or the lowest desired (i.e. 2 dB for the Power Sweep).
At 2 dB the diode takes a long time to stabilize and tends to drift.

5. Adjust the attenuation back up to 50 dB in 10 dB steps while
watching the diode current meter. If the meter moves, then proceed to
Step 7. If it does not move, then the sample is tuned and the experiment is
ready to be run, proceed to collecting a spectrum.

6. Adjust the attenuation back down to 10 dB. Next, adjust the Signal
Phase slider until a local maximum on the diode current meter is reached
(i.e. until the meter is as far to the right as possible). Using the Iris
up/down arrows, adjust the diode meter back to the center. Repeat Step
(6). The diode meter should stay centered and not move.

7. Close microwave tuning window
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