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8) oAtk I I 1T 50 dB, 1 Bias, #1453 & HLIR (Diode Current) 153200 pA;
9) A TERALAFRBEAL 10 dB, ELZE 10dB, Bl 40. 30. 20 A1 10 dB KK EE, 7E4E
— ARG R R AR LR TS AE 200 pA, WHRORAE 200 pA, T Tris 1242,
fE1S BT A RS AL N S HL RS AE 200 pA;
100 3EFER] 10 dB I, 77 5€ Iris Ja, FHRATY Phase, f “HE BTG EHERIRA,
FRET Iris, 88 ARE IR EIE) 200 pA;
11D 7E10dB T, K2 Lock Offset (5% AFC) e fmfEm ], WHRATE, #id i
Frequency #4 Lock Offset #17E 7 0 (8iE AFC 8{5E 78 i 7] );
12) ARG R, MR B W, WRPT A RN, R R e &ReE
7£ 200 pA, H Lock Offset i 7E 0 Mtz (5 AFC B AL &) WUl ORI IT
T, ATRAFFEE IR .

S8R 50 A4 IR UE T S 2] Main Power on. EI#%[A F4#%41 %] Main Power
on/off, s o 7 E) [E B B 52, 3 FF Power on, HIE BN E R . BIRHRARE T
DI EUE e
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K 6-14 HIRYESE 4 ) 8l

6.2.4 BIELL

YA 5 S st [New Experiment ] ?ﬁ%ﬂ, FE “HTESER” WHEHES, A
LA B, SN “Experiment”. iy C.WIETIR. WH—4EH175L
o mEARAR 1 C Abscissa 1) 1E4% Field, Hi4A%5 2 (Abscissa2) i£#% None. ZhAF5R
Ordinate A Signal Processing Unit, JJ&&E & —4EESR AR, WK 6-15 Fix, W
B [ Temp. Unit], [Goniometer] 1 [ Gradient Unit] Z4H14b THOFIRE (SR ER),
U BT AR AR LS . —4ESZIG Abscissa 1 Fll Abscissa 2 YT E, 13RI G
Create (LI 6-15).

) e e e o = = s R =

1 New Experiment

Button

Parameter
Button

WHERSCHE, B2 R T, RE
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File Acqesion  Processing  Viewporls  Properties  Oplions Help

BlEE sy s _I_-I _I_I_lﬁl_l S| mied B 4 o] A 6 0z 8] s o) ]
uary B | v [0 Secomtary- v o e |7 oo cuaaters

Spmit
e
| Budd Experiment
Experment pame: [Fperment
Tl 4 G| 4 ot

. | Bapid Scan | EnDOR | catl | Puso | e |

Anscissa 1 e

Ascissa 2{ oo

JJJJMJJJJJJ i = = A T

W [Operate  freq. (GHel: [a036s00 o —  —— T —
ENOMEI - Poveer Fn¥: Tk mu[r.q— LB TR
L'ﬂilﬂ [ asen. o [308 sl rtockeR[ Diode Curentjus]  Lock Offastps] oo

Build Experiment

Experiment Name IEExperiment

- Temp. Unit - Goniometer . Gradient Unit |

C.W. ] Rapid Scan ] ENDOR ] Calib ] Pulse ] fage ]

Abscissa 1 IEFneId _-r]

Abscissa 2| None

Ordinate |Signal Processing Unit

Create | Cancel I

6-15 S ik

6.25 WELRSH

ERE SR SR IIES — TFMAER, TIdsx. EREP T Acquisition,
S8 )5 Hiiti Set Sample Infoo KT — AR BIE BXF1EHE (A0l 6-16), AL APEEA
B RRBIRIE R MARBIEER, )55 OK KIAE M.

PWERSCIE, IS 2R R TED. BE
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FELR B F e REIE MY Bruker ES00 FRERERTE

Aggregation | Crystal |~ Powder | . Amorphous | - Uguid [ Gaseous |

Sample Name |mm&
Formula |uo.|mmn1
Comment | Practice with an ER 4122SHQE Resonator

Enler new values and click OK.

L T R

K 6-16 FEM{EEIEHS

AR EA T ACEILAE 6-15)F — M Activate Button ), 2118 6-16, % ~[ Activate
Button) 7] LK 9w 88 (1 S B SE T 2N RS s A AR, WAERI 2 RA SS [Run

Button] ¥4 & H B 2SS .

Stop Button L
SR

/"Z )
Run Button W Pause Resume Button

6-17 SEUGHEFEFE ]

‘ Activate Button

T T
|_l_J._I_I_I_.I__I_JJ._1_I s e o e S T T
W ) | 1=

Jil_'_mlmlf—
o] ]

6-16 #% T Activate Button

fﬁ@lﬁl -lﬂﬂ?%%ﬁ SR, MBS WS DR SHERTRE .

PWERSCIE, IS 2R R TED. BE
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BEGUREE T IR SRR Bruker ES00 FRAERIEMTR

| 7 [ e

L S
{=1 e N B R T = N P s R T = T
| [ socnry [ e

oks  EEe|Y

\_IEI_I_I—E_I_I_I_I_I_I o = T T A :
L 1 1 |
e g L] | o yory

ﬂli |— =
b [Tvelod " Powar s [G5925 TR : o
ililﬂ"_ |— [ P T e WA kBl

T = 1

1 Double Modulation l

Signal Processing l Absc. 1: Field Microwave

Options

Signal Comy 1 D

Enabled: _|

0 Deg.: |

0 Deg.: |7 0 Deg.: I 0 Deg.: 0 Deg.: _I
= 90 Deg.: 90 Deg.: I 90 Deg.:

90 Dey.: 90 Deg.: |

Default | Select Al |

Close | Setup Scanl
K 6-18 LIS EH K

Signal Processing [ T[] Detection, WEHAHZEL, X HI) Receiver Gain & ILFE

30-60 dB, Conversion Time 2 7E 40-100 ms.

PWERSCIE, IS 2R R TED. BE
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Acquisition Parameters

:
#10.96000 I:

el
[oo 154

K 6-19 Detection TR

Absc.1: Field [t n] i & O AT E . 3R 8E5E, g [EaRyEh oy
e B H BT X A G AN ER D, mABORA 5 5 5 Sl B A R T

o Acquisiion Pas

K 6-20 Absc.1: Field Mtk

Microwave [T AT B LR ME dB {8, FEIREOR, oDz, s
MR e B R AT B BT

WHERSCHE, B2 R T, RE
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o Acquisiicn Parameters

! EX
ever 1

K 6-21 Microwave [HI

Scan [HIHR AT LA B A REL, =15 M LA 59 IR ad i 3R Inda il ik B02 EE A R4
PRI w5 M LE 795

I RCquiERion Parametars

K 6-22 Scan [

6.2.6 KB 2R
SRR E E R, s ARSI AR T Run #4625, Wk 6-23 Fiis.

WHERSCHE, B2 R T, RE
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Bl 6-23 JTaRs:

Wi EPR W3 AR G b = v, 948 98 FE AN IERf 1916, AT BLE IS “ Sweep Tool ” i3t
TR, Ik 6-24 FoR, G HL “Sweep Tool” 144, SRJE midibnic Jr Herbts 30K HoHe
Z %) EPR AE R0 A ER R A, 1 B SR B 4 T R R i 7 R DA
B s g . TR Pl nr U gE . b AR e E B S Bk E P

“Center Field” 1 “Sweep Width” ${{H .

K 6-24 [Jj5iE L Auto Save RASFE

6.2.7 TFHEBER

WHERSCHE, B2 R T, RE
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S e ke Mt Save on Disk $2HIR I35 590 As DR A7 1 B8 45 DL R B B0 36 O AT
ISR 25/

B SR H s B AT AR, AT AR File-Export 16+ ASCIL XA

Viewport
Menu

Store

okl

Save

b

WHERSCHE, B2 R T, RE
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gp One Level Create New
utton Folder Button

Bl 6-25 fEi#HE

6.2.8 Xt

(1) SEISSERJE, KRS M Operate 182 Tune, ULHJGHEE Attenuation &4 2
KT 20dB, #FH{ERTFEHA—A 20 dB LA EFIMEFF A E] Tune, Fifi 51 %] Stand by.

(2) fE Acquisition FNi%$¥ Disconnect to Spectrometer Fffi {4 b 7% 4% .

(3) KA

(4) RHNUE, AR KLt

(5) HLYE Main Power off, [7] T 5< M F it ¥ J5 B Main Switch J15%.

(7) RHKAHL, TTRIEE] “/OFF” KIALE, KSR MES EREE sk KR ] .

6.3 1D CW EPR 525

6.3.1 1D Field Sweep
1D Field Sweep SEI N —4ERIAFAR L, fRES EPR SL5HH & o) 12 1
SEE, MEEA RIS T BIFE ) EPR 5 558 E 324k .

FopE Createl-, Absc 1 1%+ Field, E%iﬁ&ﬁgiﬁlﬁg}ﬁﬂiﬁﬁﬁo

WHERSCHE, B2 R T, RE
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ZHBE XA FE: Microwave [X3#. Detection X1, Scan [X1#. 1D Field Sweep 5Z
W BEARSHINT

[ Microwave] X3&:

FEIIVE I RS 10-50 dB 0 T PRl AB AR HEAT U1

Power [mW]: AMEITN#E, 5% Attenuation &M, HBNH.

Attenuation [dB]: BRI T IRME, JEHIA 0-60 dB.

Kl 6-26 Microwave [X 1%

[Field] Xi:

Field Position [G]RI§#i3% 7 B, Center AL E X 5+ Bris B 1R 10
f: Sweep Width [G] ARFHIAHIFEE, @i 15 B PO A5 B SR A e B 5
FIRIALE . Number Of Points AHHE fi, REBCR B D, 75002 5) i ik B o v
Wi . 242)i% Set Field to sample g-Factor Ff, FIET4H7 g FF 2.0 HH& HFES A
Ot -

Field Settling 5 Z Fii s nl k. Wik 6-27, % M AT Wait LED off, 2% 17 Field
[GHERITARSE, XA 3G I 2 W 8], A SCRT LA 37 [ BT a6 4 A B
FERE B AR B 3 75 B4 4 5 9 31 BBl ()33 PR ) mT s ) Wait stable 5% Given delay #5230, Uk
i 75 E7E [Settling Delay] T LA E —A~ 10s LA IER .

WHERSCHE, B2 R T, RE
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\l

Sighal Processing 1 Absc. 1: Field l Microwave

Field Position [G]: | 3515.000 ill Left: _|
Center Field [G]: | 3515.00 ill center: [T
Sweep Width [G]: | 100.0 ill Right: _|

Humber Of Points: |§1nz4

Sample g-Factor: IZ?-U“UU“U ﬂ Set Field to Sample g-Factor: _|

Field Settling: | fwait LED ofr j Setiling Delay [s]: I:!J.IJ jl

Do not wait .
Sweep Direction: | Given dela Field Flyback: | :On j

Wait stable

Close | P Scan | Help |

Kl 6-27 Field X35
[ Detection] Xi%:

Smooth Points: ERIAJE 1, A E#EAT 115 .

Receiver Gain [dB]: HiAHBUK#S M LIY 25

Modulation Amplitude [G]: AFIZMREEE, JEHEIN 0~20G, Mm% KSR, @il
HUEE AR 4 1/3-1/5

Modulation Frequency [kHz]: AH37MH, A& A 100 kHz. 50 kHz. 25 kHz.
12.5kHz. 6.25 kHz. % 100 kHz 2x5]i€ 70 mG €%, 10 kHz T3 12 mG e %

Modulation Phase: |37 #0467

Conversion Time [ms]: ¥4tit 1], FRoRB AR FFRAES AR5 1E 2 T8 )
ISF 8] [ B

Harmonic: T —Frliril, MAE 1.

Sweep Time [s]: WX EL oK B P 1) S B K

PWERSCIE, IS 2R R TED. BE
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Acquisition Parameters

40.96000 I:
po

Kl 6-28 Detection [X 1%,

[Scan] Xi%:
Number of Sweeps: i3z IR EL

WEUF 1D Field Sweep SLHZS4 )5, S 6.2.6 2RI IRLL . 58] — K ES W H
K, Bl 6-29 4 BDPA H#IESSEIE . 14 56 Ja tRAF R -

WHERSCHE, B2 R T, RE
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BRI | ¥ [<no Secomdary- R 5] ¥ [<no Results _| ¥ [<no Quaifier-

Kl 6-29 BDPA — 4413754
6.3.2 1D Time Sweep

1D Time Sweep LG A—4ERS [B4145525 . 7E 1D Time Sweep SEEGHT, 75 EL[E E
Wisplr B, FEAER LY@ 1D Field Sweep #iiE 5 5 i s 10 7 BT H14 . iz i35
NHJ EPR 15 5 50 EBERT B 9451k . 5 2D Field Delay SE3GAHEL, X T80y 2 ad b,
AR R PLEAT I S (EPR 155 BERT AR IR, A Time Sweep SEEMARI
A,

ARG IR S HOAE AT 6.3 DI TR, BRI S5 R 1 S Hud
AR -

Sweep Time [s]: ARFREHE KA 1S H] & 1

Number of Points: 7EF4HiH 7] Py 3515 (10 504l AU

Conversion Time [ms]: BFAI73HEE, (+EARWT.

Sweep Time
Number of Points

Time Resolution =

Auto Offset 520, [ B A% 146 T F 93l 225 RN ol 25 45038 (P S4B o XA K
THHEMOGEEH, FOWREEEA EPR Y, TPHENZEE. Kk, TFHEMN

PWERSCIE, IS 2R R TED. BE
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VLR B F IR AR B Bruker ES00 ¥R RIEMAE % 34 |,

WA EARD A S . XTI R, BT EEA SN,

Acquisition Parameters

.ncqui's'ition Parameters

=
po 3
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I 6-30 1D Time Sweep Z:4#% & Fiif
AT 1D Field Sweep 5. ZEJCIAHAE M AH S BN, J8Id 1D Field Sweep 5K
I&3REC EPR %1, ALAHAE 1D Time Sweep 256 rh AR EPR 15 5 3 5 B I ) AR
WA AL B A& N s 5 S5l . BARINA 77200
(1) 3K 1D Field Sweep £ )5, #77 1D Time Sweep 5236 . 7E Create 5236+ ABSC
1. i%F Time, 58RUEL0H 2 .
(2) WEBEHY . £S5 E S b Field XI5 A\ AE 0N ) EPR {5 5281k (I EH
i E . EE%ALE N EPR 15 500 B KRS A E .
(3) ZHKE. K235 A 2% 1D Field Sweep LI #E47¥ B . Scans Options
DX 355 PR S A0 B AR A {5 5 S R s g e o AT TR
(4) FFURsEs. shidi Start JEE0FF AR

Imsnsty |

b b b A A o e w ow oA
T TR SRR STP U PP FRTTY SPTIN |

wpo ] a0 wMso | paso | 3s00 | asio | ase | asw | s
Fiei (]
g
I

e om o~ @
L 1 h L

Intenaity )
T

oW
L L

T T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500
Time [5]

K 6-31 1D Time Sweep L4625 R

WHERSCHE, B2 R T, RE
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(5) frAFHE
XFF 1D Time Sweep SES, AL G B77 IR0 BE G5 5 20 H e EAT 005
Select Processing>Algebra>Primary - Secondary. Move the Result to the Primary dataset. A
MARBORE 323, i 6-32 i

il 11 1 |

Kl 6-32 PG
FEE:

(1) fE£ 1D Time Sweep &, TG T M E, ProARANIFTERLmMIE
EPR KRR AL E, DMES M E R Y . Xl %@ —> 1D Field Sweep
SRR . AR TR B — /MR TR BRI & 42 1) EPR {5
SOREREIRIE ML, 16 1D Time Sweep S2I0 2 1, F/EHA o SRR NG
R HEAT 1D Field Sweep 5£5:; XFT EPR {5 5 5@ S aR RS, 75 Z0 b

WHERSCHE, B2 R T, RE
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J& PIAE AR EAT 1D Field Sweep 9256, 48 J5 5 A A ER (A fH 384T 1D Time Sweep 5
B WP FBESYIR, T BB IR VR A AN O R R, AT
47 1D Field Sweep L5 .

(2) ik 1D Field Sweep 5256 AT DA & A i RIS a8 FEf LY . (HXY T EPR (55
SR I TR LN, FEHEAT 1D Time Sweep SCIRT, 1075 ARG RS .

(3) 4 EPRIBKLTIRAEN, FReS TR, H IR B B IE I,
ML 1D Time Sweep SZH045 5. M 2D SEIGABE BT IR & 47, B
YKVEHA I 2D Field-Delay Sweep SE36 -

(4)  SERFFURTT, HIRERIAEBE B,

6.4 2D CW EPR 3£%
6.4.1 2D Field-Power Sweep LI

2D Field-Power Sweep SEH AR D # 4T SER . £ — EWMUE I {EHE N, EPR {5
o FE BRSO DR P ARG . KT AR AR IR 1Ty, ST AR, §
EPR fF S KMMBEAM R, HLRMI T TR, BRI A S n] R B Jie- i i
BRI IH] Tio

XTSI RE TR EPR 55, 405 HEAE T D2 i G I i 3 o 3 5 4 eSO e
SRR v, v LLR SR B e- B BEsh R 7] T,

FESLE) EPR {5 5 R FEAIGE DI AR W B AR ME G R, I m i D 2 S 30 H
JREBRIE VAN, B 3 PR I AR AME 5 IR R A B o BRGS0 T — AN IR R AR Bt s
S A SIS B2 A TR MU 7T 5250 o IX AR ARAFHh T A RE LT LR AT [ Th e, LA
RAEB/MEREIL T, AT 2RI EE ML, 2D Field-Power Sweep S48 7] F 2K
TR A E PR T

BRI ET

(1) BT 1D Field Sweep 556 (RAVESI 6.3.1 71D, B FE SN OGS

FI 0 BRSO AR . S R S S

(2) #r%k 2D Field-Power Sweep 5556 . 7ESLI0#/E#~ F New Experiment % HiE#: CW
EPR-2D Field-Power Sweep 525, st Create $%4H, 5ERSLEHTEE .

PWERSCIE, IS 2R R TED. BE
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(3) ZHE. KB ERZSHATZ% 1D Field Sweep LR AT HE
Start Value [dB]: JFURHIFRIE IR .
Increment [dB]: i, RV LA 8] B o
Number of Points: KM &4
Settling Time [ms]: X B 3 ZMf M DI RVE ], USRS ThER Y]t 52 2
Ao FEm M DI T LAERE, FES AT RES A Settling Time ] A 2 B¢
Al AR E o
Current Value [dB]: 47 1% B FIHE N2,
Count Down: R HHE] Settling Time 347 11 8] .
Sweep Type: XA JLAED. AT AR (RfldTh®) Irah, SREEH “ Lk
FE7 RGN PRGN R (IR D3 R N k. B m)
DA PN 5 SIS IR 78 S J8AH -

Acquisition Parameters W &

K 6-33 2D Field-Power Sweep Z%{

Microwave [HI#R T 15i%%% Each Slice Scan, IXAMETIC NEE, A XHRE MR T
#4743, Bl Fine Tuning per Slice.

WHERSCHE, B2 R T, RE
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Bap RoquisRion Paramelers 4

ﬂgﬂl’rmﬁ-ﬂ!;l -Plﬂ‘-l:-‘:HlH[ [ — l Swan Iﬂm:auwm[

: [
Fower [m: | 0.6325 = |

K 6-33 2D Field-Power Sweep S%{

(4) i Start $%4, FFERMEA.

-y B ) v o ooy < IR EE _LvJa e

T i
B__liss 3sm 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519 3520 3521 3522 3523 3524 3525
Microwave Power [mi] #1: Experiment:2 on localhost (1 of Amary Field [G] 15t Harm Odeg Abs []

K 6-34 BDPA ¥ 5 135 D S0 ) — 450
(5) ML RA-EE .
6.4.2 2D Field-Delay Sweep 3256

2D Field-Delay Sweep SE46 N - 4EREIA IEIR 5L . /£ 2D Field—Delay Sweep K
b, MRBATERMAE R G, G — B A AR . XN R A g
o, MM EPR {55 Bl E A2 1k .

L[ S P R B R A LA PR R EPR (5 S RE R B0 LL R, 2D
Field-Delay Sweep 525615 3 5 A id

REW R SHOTE 6.3.1 WHATHRE, I BUHISE I SHOATH
R

Abscissa 1: Field;

PWERSCIE, IS 2R R TED. BE
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Abscissa 2: Time;

Delay [ms]: SN2 (B AEIR, LAY A7

Number of Points: —4ESC46 7 2RI 14

Count Down [ms]: K45 & ZE IR ¥ F6 AR i (8] 34T T2

Delay Since Acq. Start [s]: SEITFUREE L I [A]. IXHGR TR . IS H] . 2%
. AEA R AL E BL R BRIOTUa I 1 .

Acquisition Parameters <2= o @ @

6-35 2D Field-Delay Sweep 40 S40% B Ft1H
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Microwave [HI#R T 15 1%&#¢ Each Slice Scan, IXMEUCNE L, w0l 2%
47, Bl Fine Tuning per Slice.

Bap RoquisRion Paramelers 4

m'nll’nl:lnﬂql Abese. 12 Feld [ Micrmwianee ]. Sazan l Ahsa, P2 WML[

: -
Fower [mW]: | 0.6325 =

| 6-36 2D Field-Delay Sweep =256 S5k & S
WA T ¥
(1) & 2D Field-Delay Sweep SZ46.

(2) ZHORE. KErSERSHA]Z% 1D Field Sweep SEE 4T E Scans
Options XIRHIZHu EMRIEFE M BEAT IR, JFaaIG. IAARFR 9IS TH], REARAR 99 H
ts37 o

< v N | v v B v [ s Lo ot

P T T T T
3520 3521 3522 3523 3524 3525

K 6-37 BDPA [ 2D Field-Delay Sweep S50 45
(4D A 5E e TRAFH 3 -

i v

LI_ IS

PWERSCIE, IS 2R R TED. BE



EEGUR B F IR SR BIE (L Bruker E500 FRERIENIE BT, HOR

(D IS BN TR AR T B TRy, #HEE T 2D Field.Delay Sweep
SRR, f#H] 1D Time Sweep SEMITE G1&. & AHRER ZVF BN )1%,
W) BT 3ok 7R AN [ G 3A R E AT 2 K 1D Time Sweep SCIRRSZIL, BI 2D
Time-Field Sweep 2% .

(2) MEBMESHARGE R, I R ORI R AE TR, 77U %
7 1D Field Sweep 556, E4%EHE4T 2D Field-DelaySweep S£56 . {H 247 Jpikr=4E
—AMEER A 3, RIFEZEIT 1D Field Sweep 5236 RANLIE S5

6.4.3 2D Field-Modul. Amp. Sweep 324

2D Field-Modul. Amp.Sweep il 37 M8 B RS20 . IR (Bm) NI FE H 152
My EPR {5 5 IRIMR BERTEAR . AE2 A HI 7 08 B2 (e B2 SR A IR WA &, fE— 80
I, EPR 15 5 1R R 8 A 1) A7 0 8 PO B84 T 18 K, (L 224 0 b i R 1 o 81— s R
AMUASREIE N EPR {5 5 AU5REE, S PR A 2 5 3 I i A6 74345 5 M8 L9/ o

R LLBUINE B, AT URER I 52 S TS T, SEBm o FE R A I . T3 00 B
A DA A - MR, AT S IR R U AT, (H B i K2t EPR (55, (615
FRE. —CoRUL, RERBUET LU LG SMEMER, #NIZERRE NG
55 o AIFL A AR A1) 7 PR 03 vy SR 0 PR A ) P o R0 L 8 o s P ) T e R R AR B
s sk g O A I R, AR R VR IR R R AT — R AR R S, TS 2
YA

ARG H) Abscissa l: Field #HXS 8O 6.3.1 TR, IS b i S8 581
SHORATHER:

Abscissa 2: Modul. Amp.;

Start Value[G]: 2D 4 K5 (KL 40 1 hl 7 FEAEL, 36 — IRk I ek 1) 8 11 A7 i
JZ;

Increment [G]: VAl 3718 B 2HA ;

Number of Points: 2D SE46 75 BERAE MR RE, BNV I3 08 B0 34
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Acquisition Parameters GG L’S

K 6-38 2D Field-Modul. Amp.Sweep 52562 ¥ & A

WRT7 ¥k

(1) #47 1D Field Sweep SE5, #iEE M m . Omis . SRR, SIUla. ™
W, IR AL S

(2) ##d 2D Feld-ModulAmp.Sweep 25 .

(3) BHWE . KL BEATS% 1D Field Sweep LW FHITIXE . Abscissa 2 [X 15
(¥ S5 v B AR AT R 8

4) sy start $Z4H, FFAEIA.

(5) R TE B PRAFHE -

WHERSCHE, B2 R T, RE



V4K B IR IRBE (. Bruker ES00 #RER(EMIE BH4m, W

a B L 5 & £ & 8 5 8 8 E 3 2 8 £
T

B

H
& & 8 &8 & & B &

| lse0 34 3a4 34 34 35w 352 3504 3506 3508 350 3512 3514
#1: Experan

Madutation Ampitude [G] Fiekd [G] 134 Harm ey Abs [

Kl 6-39 BDPA fik37 -5 3% 1 — 4503

6.4.4 2D Time-Field Sweep LI

2D Time-Field sweep NI} A7 #5555 . 7£ 2D Time-Field SL38H, U7ERFE #F
Wi ™ (B R S 00 5 B 383 O B A B A S T TR S e, AT S — A
YRR, WUEANRIERS TS S B TR AR . U LSl S E L R R, I
HAB PRI Z YR ) 5) 11240, T8 2DTime-Field Sweep S246 K 523 .

Abscissal: Time.

Sweep Time [ms]: K7 KA 1 8] % .

Number of Points: 5256 75 ZERAE IR MR AL, R REA D A4

Convert Time: I [f) 73 P81 “HeAemf (6] 4, HERAR

Sweep Time
Number of Points

Time Resolution =

Abscissa 2: Field.

Number of Points: 2D — /I [R]454# 5250 R A2 I 04 i3

Center Field [G]: F 0 E -

Sweep Width [G]: 375 H

Options 4 F i1 5 2)i% T External Trigger, P ¥AHCIHOE S 26T .
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20.0
Wait LED off o
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W7 ¥
(1) Hr# 2D Time-Field Sweep 5246 -
(2) ZHRE. K24 2% ID Time Sweep L4017 1% B Scans Options
DX 3 ) 2 B AR A ot AT R
(3)  miify Start #&4, JFaaMHA.

K 6-41 2D Time-Field sweep SEZ30%H
R XT 2D Time-Field Sweep SE4, #izsLinid e B EEM:, HIn] e AR EE
Yy N HE AT AR, — s I AN Al A SRR S A AL S Sk ae
A I KT U B T R R PSR A ) s B B A

6.5 EEIREKMFEM
6.5.1 Iris Down
AR EEIRIEERE T, Tris BRHIE 5 Tl 20 1 S BB IR SR S AT A B .
HUEAE IR AN Tris 79 1 I 2R VR AT A6 A0 B A BETT AR 5256
1) Iris e P27 RRHS, 475
2)  FANEIE R & AR $E 2] Option #E## Tris Down.
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1.0 AFC Mode: + Off # On AFC AC Gain [%]: 60 ill
s PL Mode: |7 AFC DC Gain: no 4
B [AFCiFna “*"‘":‘“ AFC Time Constant: | Medium Lo 4
2.0 | -« 0 » AFC Modulation [%]: [0 ﬁ
-z.s—f
304
—u—f
] Cose Help
-4.0-]
J R T 3520 3530 3540 3550 3560 3570 3560 |
ety 1]
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| 5| Dl 55| =8| [T
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- _ Power [mW]: |n—.|mam TIK:| THrield [G]: — ”_m_ ) d'ﬁw’—, —
(=3 | Dl il I{;E- RS ~tion. ey [60.0 Al FF-Lock (6]: Diode Current [uf]  Lock Offset [%]  Receiver Level [%]

K] 6-42 Iris Down % B 5

3) MO ARGl i 2 AR Iris AEIEFT 20T

Please decide

@ wis motor disconnected?

'"‘5‘5 4:_» mmm=r7 E il

10+ T EE - AFC Made: + OTf > On_ AFC AC Gain [<l: |60 j
54 PL Mode: 7 AFC DC Gain: ) _.I
] [AFC Fine Adjustment: b .
i 2 S AFC Time Constant: | Medium Lo |
03 =l -« I P AFC Modulation [%]: [60 ill

~Z.5—: Manitoring

30

35

-40]

SR
ntensity [

defaut || — o TODKHZ Swoepwithz00Gs, 5.12ms. §12pomts
] o] O] o e, 2= =[]
mJT [Stanay freq. (Ghet: [onon oo Aeid (G [-0.000 T,

50 Joog | P
0 ido ll-we 4 ads

RS rvver i [0.0002000 T TMreld [G]: [ AR ] || E oy
[ I ol m ||ﬂ§' RS ~eo. 146): [60.0 [T FF-Lock [G]: [ Diode Current [uA]  Lock Offsel [%]  Receiver Level [%]
B ese 10,16 AAF A ER - Dolphin X BRUKER Xepr

K] 6-43 Iris down % B FL1H

4) i Yes J5 52 G 2 7 Lower Iris Limit, 3 H. Tris (910 B Hisk 48 KK
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SpinFiL
Aniso-SpinFit
XSophe
Image Viewer
| Iris Run Dowm: _|
-0.5-
1.0 - - AFC Mote: ~ OIf  On AFCAC Gain [5:  [60 ill
a ] : un. PL Mode: [T AFC DC Gain: 110 _:|
] — - "5“"""""'"'“"‘: AFC Tme Constant: | Mo Lo ]
5 = = - == » AFC Modulation [%]: [60 ill
—zs-f . Scale:
-3.0-]
-3.5-]
40
JJLII
Intensity [
default || an_100KHz_sweepwith200Gs_5.12ms_512points I
aose Help
EEE R JEE
localhost
¥ [Fopid_scanz Stand By Fros. [5nzl:[0.000 afo Feid [6);[0.000 I i [ 1
[ Fower (mv: [0.0002000 Tk Tiield [G]: [ Gl (RN |
&l FF-Lock [G]: | Diode Current uA]  Lock Offsel [%]  Receiver Level [%]

i]ill? R ten. (951 [60.0

6-44 Lower Iris Limit & 75
5) KRB b s #8222, B H T s BR2Z2 CEBEHS, A EIEFERBER Iris
X b, T Tris R 4E b — SR A SIS R EALE, B R TTIRSUE
6) B o Rl IS T ARk B R Tris @) _E#Tk, A8 H Zedf s 2= 0] LU 2 Dip.

6.5.2 HiR/ARER AL

1. BRFEAER: DN ERER KB R, AT L A ET ARG,
PR REARSE G IR — . ZAFEe A as o, KB A E ¥ M b, PR 2 I,
WSS AT IT 55 1A 5 & T 5%, W B pR .

2 £ as A IO RE AT R AT A A2 4 mm B9IREE -

TR e AR T 8 Z Ja A Y, 75 S8 3 ey - )3 OB AT 453
Je1E Acquisition I Disconnect from Spectrometer, i f5& 7 /7 /&7 Standby .
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K 6-45 B faniE i R
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Create.

6-46 H: LI B E
fE Acquisition Parameter | i%$% Initialize Goniometer, X% ff 25 f & BT W41 o
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Acquisition Parameters ¥ &
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‘

Cohnect to Hardwsare - Initialize Goniometer - Define Zero Angle I

K 6-47 B ffastltntt
B 5 ATV, A RIS SE R “Lower Iris Limit” BEA B IR 5 & A Tl gt 2¢
) Can SR TR IS IR I A sl AT, WA IRED, fE Standby K& T 7
BAE Tris [ L& kLR, B 1A 2] Tune IRZSRIATA 27181 Dip.
ARG Field Setting 21 Wait Stable, Xk R 8E 5 e € HIBdE . eI
FEHAE L FE A Display Type T A PAHEAT AR [E 515 87
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Wlilll <no Secondary>
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78 OstorSoheme .. 4 line

Attach Above Properties histogram

Full Screen ATIERE
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Show Description... density

Stowe I Memory.. (I
dot plot
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stack plot
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Clipboard

hidden lines
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6.5.3
D

2)
3)

4)
5)
6)
7
8)

i

Bl 6-49 IRl ffy S0 4%

H eS0T

TEHL: IKAHL— EH BT — 2 ARE i — W7 T 5 — HUIN CE S H 44« xuser,
S0 user@xepr) —F1 H A

B XSRS, FTHFMicrowave Bridge Tuning, 1%

PVEEE W, BB TunelRZES, ¥ Attenuationi B N33 dB, CIFHIEREQE, HIE
THEL AR, THE SR G HE N\ OperatedR %5

WHESH, HAREINEE,

st Switch to Processing Mode;

AiilFQuantitative EPR...;

& Absolute Number of Spins;

miiiDefine Region: £ K] FIEFFAR 4 X35, SR 5 midi BUH Baseline Qualifier(40&]),
ERRFELEYE ], TR AT AR 4 X I
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9) ridiDouble Integration;
10) riifiCalculate;

Diameter [mm]: FE e N AR
Center [mm]: iR E, ERACH 62. 5;
Length [mm]: FemEEE, EAFEMITIE;

Electron Spin/2: FE BN T B & L T B

[N 0) €
11) 5% Absolute Spins Report, /5 —1>SpinsZ{H B Fr 5 A e Zit R .

6.5.4 fRIE PR f3E
MR B8 F T 100-300 K35 E 0 256
1) Sl iR - R,

K 6-50 #rid fEiERIE
2) FEAFLTL, X0 B AR, A N ER B AL PL AR 7S S 1 B T A R,
TR, BibAL OB ECE YR, R
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Bl 6-51 FLELAEA
3) RIERAL TR Z IR AN . SRR SLI A SR — G =4, O a0k
HEATER, EVAPORATOR L\ & THERMOCOUPLE. HEATER 21 iR At FL A #1)
gL, T PRETRE S AL RIRE . EVAPORATOR B N R 78 K 7% 5 R UHERT
% . THERMCOUPLE Jy#AF A%, Al A it 8 A T o (IR AT P2k 4di N HEATER
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o

K] 6-52 FLELFEZR
4) BEKEER L, EEELR TEKES LW AGEIR, IR EENERE L7,
B JE K KN b, AR B, EIERKE R N, [ e AL B SRUERE AL
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K 6-53 EKEBA
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Kl 6-56 WA LR AIEL
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255 . RIRES M E 1-2 L/min.

6-57 LRI

8) HTZESLEG: 2D Field-Temperature; Abscissa 1 %% Field, Abscissa 2 #%$#¢ Sample
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TheKs [~ TeIkd | 5| ¥ [0 Sevomerys BT 5| ¥ fero et | % [ Gumirors

SRR
—
T
|

v e | e e
_, - Temp. Unit J Gansometer  _J Gradient Unit
[ o it

cw. | ropascon | emoon | cum | puse | wiign
Abscissa 1 [Fea

Psctssa 2 [ Sampln temperatirs.
Ortiats [Signal Processing Unit

Icnw‘ |

1] #3300

Tt Harm Biley s ] #1: Experiment:1 on localhast (0 of 1)

T T R [ o |
@ﬁI_J_J_J_J__I_J_J_J__I = = T N R BT

6-58 AR LI H 2
9) WEIRE, #AKNESHEE N, X ECE R B ramp up 20#
down, 2x##E increment 8] K H 2T 50IR B S WA BRI AN 2 A1), A]
CUA# FH User define up 843 down, H & B .

File Acquisition Processing  Viewports  Properties  Options
BIEI I alx] ol 2 2]kl el o] 8] =l2< 1 2] 1] 222 o wj=]slsiol A 5
TASKS s [ | | ¥ [<no Secondary> 5] [ <no Resurts
Baseline Correction...
Peak Picking...
Integration...
Ftting...
yandow Function...
Filtering...
Sample Calibration...
M‘ ignal Pmn:ussirl Ahst.l:ﬁeldl Mitmwavel Sean 1 e 2 Tempumll vTU l
M‘ Start. Value [K]: 7‘ Current Value [K]: | 295.00 i“
&I Increment [K: | 10.0 _I Fiyback: _|
[ |
User Sweep Data [K]:
| g

Setup Scan

N JEE PR 3320 3 460 3 500 3 520 3540 3 560 3 580
1st Harm Odeg Abs | #1: Experiment:2 on localhost (Installed)

autoSelect

JJJMJJJJJJ i - = Y A e
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Integration...
Fitting....
Window Function...
Filtering...
Sample Calibration...

Hyscore...
J;I Acquisition Parameters
Quantitative EPR...
*4| ignal Prucessir{ Absc. 1: Field l Microwave l Scan l ic. 2: Tempemq
SpinFit
Aniso-Spinfit n & P -
- Start value [K]: [ 100.0 j Current Value [K]: [ 295.00 j
ophe
250 Increment [K]: | 10.0 ﬁ Ayback: _|
Image Viewer
47| Humber of Points: | 10 ﬁ Swreep Type: User definedup
4| User Sweep Data [K]:
f1|]l].l] 110.0 120.0 130.0 140.0 150.0 160.0 170.0 160.0 190.0

Setup Scan

JJ ' |3 300 3320 3 460 3500 3520 3540
1st Harm Odeg Abs [] #1: Experiment:Z on localhost (Installed)
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12 & Of 55| =) | 2] =) o) S| =] B x| 1] 4] 4] | o

Enﬂﬂw Hunction... I Ju
Filtering... |
sample Calibration... |
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Acquisition Parameters

Quantitative EPR... | s & =
= iignal Pmcessn{ Ahsc. 1: Feld l Microwave l Scan l ic. 2 Temperdl{
SpinFit |
Aniso-SpinFit | Temperature [K]: [295.00 ill Tolerance [K}:| .00 -

]

®Sophe | Temp Settling Time [s]: | 5.0 ill
Image Viewer |

40 Setup Scan

JJ ' |3 300 3 480 3 500 3
1st Harm Odeg Abs [] #1: Experiment:2 on localho
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w2l /3| Ol B =Bl mol &= | =31 @l
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ISR TA) R B A, W DL CRAESHOR B VTU [T 54N B2 T B
T A .

Heater Power Limit: BRINEHL T, T4 1AL DR REA 50%. X #15
WA VT RGUETRGE .
Heater: AR OCH T HIIREE .
Current Heater Power: T4 il 50 ¥ 2 B0 #4284 H Dh
Probe Head Heater: JI#EIRAS .
VTU Air Supply: % T2 PA_EAO#RAE, 305 5005 20 m#8in £ DUk 30 58w i R
Al . W LN2 GRED ZARSBEANN, A2 B S AR FAES i, Lo
TRy IR O, RS = SRS . 0 O RIRAT FOE AU, 7T BUE VTU Air
Supply siifi “ON” K& VTU 5L 2 2R R sl “ON” Ja KRG IR
Bl FBRESCEN, fTIFER)E ST % Confirm.
LN2 Evaporator Heater: ¥R ZE KA, R, WIHMREFL ORI 2 BT 28 k4%
B, WIJGVE FZIhRE .
LN2 Evaporator Heater Power: FH T/ £ A A KA IN#ThZ . B RHThZr=
A SRRV SRR, T B A A A T
LN2 Tank Status: 2/~ Bk LA ZE K #E PPIRAS o AL FUBET, SR Fulls 4R
WRCAH 5, Hox Empty: WERZAK & ERS] VIU, 27K Not Connect.
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Variable Temperature Unit Yo O

Please decide

Kl 6-60 ARk VIU W&
BHFR VG S, R ERTRY, WELE 1-2 Limin. 18 RO REETHE bR
VTU control, #%#| NITROGEN %G1, X —B4TIF | A& K A4S %
RIS A — N RERE E R O AR SCPIRAD, #:F k41T HEATER,
BPALFCELA AR 22, PR A N 0
RIS ESH0% B S, Microwave f& 7% Acq. Fine tuning f&754& Each Slice
Scan, VXA BCE AT LIERMEE T B3R . SRR E 5T aa U Cn
B FRIRAL LS, R DIP HBLLE 9.4 GHz L) .
FrR A o B SLIRF 1, St Off HEATER, i Off LN2 NITROGEN, [
[ff Current Heater Power /R & /)N, Temperature %31 290 K, 584> 45 R 75 B R
B EIM AT, AR RALHE S, AR AR SRR R . SRR
I TE i
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Kl 6-61 & R
6.5.5 WiRMAER
e RIS A T 300-600 K IR FESGE . 400 K PL 7R EEIN_FoKA AR
1D IEH e BEAL T, FLRCRZE N HEATER f1 THERMOCOUPLE. ittt
B ) — kB NRIRALTC, BATT SRR — . R OB 5
AR, BOXHECEA LD, BEEE R, B RIEL RANEE W
Mo AR EEABRAEEE, REAAZE S L/min.

K 6-62 ik
2)  VTU 56, HotAir: fiimisciant, TFEFH; (ERSLER . ZoEaEa <,
FAEBAEF I I HOT AIR, FiJF Heater A 7 &8 R/EZ ), BlIAR LY
JE IR .
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N DRLERAL B A — R AT KV, FEEHIA A ANk 75 R 8 K
IR — 8, AT ORI OB 6 ZIE AN A PR IR AT AH DA

4)  EEKRMRIT, BREEOITIR. BRI O SR BRI R, &
JEFTFFIRTT, BE AR 2 KA

6-63 KA ILRLIER:

TSRS 15 B e 4
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B. Temperature: W B i ;

C. Tolerance: fUVFIRZE IR

D. Temp Settling Time: i JEREN 8], FRAZEREARSE, AU 65050 M.

E. Evaporator: fEIREARZER|N, FTLLRIAE, T3k Power 2K HUHE;

F. Heater: fEiTPIREfE, JTEME, R%:

G. Hot Air: iR seiury, 2T (EiRsedent. ERmaE, i i
fTIF HOT AIR, F3JF Heater 74 75 & 1 A 248

JRI: Dy n#vez 58, MURIR SEEG I 2561 &, F )T Heater;  fIRIR SE4G 45
I}, 56 K Heater, F 0 A M0yl SE 50 I« ZLARIM AU, Se A HH 4T IFTHOT AIR,
i H Heater.

H. R ERSE A, THRMIE; (ke BARIRALEL)S, i DIP B BLFE 9.4 GHz FHI);
I #FEEEE: M) Heater, F5<M] Evaporator, XFELZEK CIAMEER A SR, A LAk
FE

J IREWE N 290 K (), 465k Hearter, Ff<$ Evaporator, F1HF4LFLHE A
MR, AREA S EIRE: SAERERZ R

K. GRS A iR, BCE s i IR, AR e R R R, SR
PRAR = 2 FOA: FURHRY !

0.030 Variable Temperature Unit

Temperature l VTU Control l

Heater Power Limit [%]: H0.00 il‘ Current Heater Power [%]: 0.0

Heater: < Off 4 0n  Probe Head Heater: 0K
0.020 _

VTU Air Supply: + Off # On |
0.015

LN2 Evaporator Heater: + Off # On

LN2 Evaporator Heater Power [%]:| 0.00 ﬁ LN2 Tank Status: Full

JJ H 2850 2 500 2350 3 000 3050 3100 3150 3 200 3250 3300 3 350 3 400 3 450 3 500 d
1st Harm (Odeg Abs [| #1: Experiment on localhost (1 of 1)
default ‘ autoSelect ‘Dahsﬂlluaded: {EPRES00_CW_DATAfixiaohol '01800084/20250718/1117 3334-3374Gs .DSC
o =8| m0| £ F] ] =) = =] ] e g2 S]]+ 4] =]
—— |opmfg Freq. [GHz]:|3.zul1nzﬁ a:[o Field [G]: [ z850.000 | I ! 1 | ]
6 a0y b | fave Ve dde || ad 00 g

Levelled Power [nW]: [0.6325 ;[ TMFeld [G]: |
| I ]| [ [ [ 22 ] [ -E0.EL | 5. 552 |
# [ calibrated Atten, [dB]: [25.0 alt FF-Lock [G]: Diode Current [uA] Lock Offset [%] Receiver Level [%]

PWERSCIE, IS 2R R TED. BE



EEGUR B F IR SR BIE (L Bruker E500 FRERIENIE 5 66 71, 3t 69 T

6-64 VTU Control 7£ %7 295 K FL1H M PR 2 100 K £25€ J5 1 S 1H

6.5.6 RIFLIEN

TS AL B A, AR AR AT e, R R SR R T IA 200 Gs/5
ms B 50 Gs/5 ms, HURTH AR — R4

AT R AENUE AL A ERR AT AR PRI R, U 200 G B 50 G %
PRI, AR 200 G 2R .
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K 6-65 PRITLLIE 200G IEHEER
BUEESLYS . Abscissa 1 FH7iEF Field (Rapid Scan) fiili Create. fE Spectrometer
Configuration | ] Field, Rapid Scan [H#i%E# 200 G.

Kl 6-64 TRIZHE 200G & E

PERIF I . A EI SRR
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XSophe | Acquisition Parameters
Image Viewer | Signal Processing 1 Absc. 1: Aeld l Microwave l
| - Center Feld [G]: |§34au.uuu ﬁ Center Field Offset [G]: |3].uu ﬁ

Sweep Width [G]: ﬂ Humber Of Points: Iimz |

Trigger Mode: |E|memal j Ramp-up Time ms]: | 5.12000 ill
Input Mode: I;A j

Repetition Frequency [Hz]: I 59,19 ﬁ Ramp-down Time [ms]: |§1l].l]lJl]l]l] ﬁ

Ramp-delay Time [ms]: I:B.l]l]l]l] ill

Setup Scan

JJ H| 3440 3 450 3 460 3 470 3 480 3 490 3 500 3510 3
Intensity []
default || auto3elect |Dataset saved: homefZuserfWestlake ES00_InstallZ20240703/Rapid_Scan_11(

[ 5] 0] 0] o] 0] 2] 5 ] 2 == o S ]-

- I Operate Freq. [GHz]: | 9.838060 Q: I 1] Field [G]: | 3480.000
¥ IRapld_Scan:Z 49
I Levelled Power [m¥]: | 0.2000 T [K]:I THFeld [G]:
[= | O | oo || 4,3%_ ICalihrated Atten. [dB]: | 30.0 fs:IE FF-Lock [G]: Diod
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