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w3esmlnlnsiiies 31 $2000
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insesdlnlasiinos 31 82000 WanlasUTEN Ocean Optics YszmAansgousn
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WuasesanilnTasimes illvinamnnziasa hminu aunsondeudielade Ianwu’
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200-1100 nm Hi51a1 lugeuimin Imshrnusaunuszuuaeuiuaes Nl Ul ians
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Windows 95/98 Tagil A/D converter 1fludmilasdyaimnininiosailnInsiinos 11ds

b4
IS

a I 1 A a g =
ADUNIAUADT ﬁ’)uﬂ‘i$ﬂ’6ﬂﬂlﬂﬁlﬂi@Qﬁlﬂﬂiﬁiﬂlﬁ@ﬁéu S2000 AU

4 Pl
1. arwuilszneumelwasesan)ninsimos
1 Y [~ o 4 a 4 I~ (1 4

dauilsznoviineiniluialaveuniosanln Insiimes mszudiuildnauauuas

o { 1 o a % I~ a a H {
Tagaziirlduasnoesnuininurasswiauaaduilunea laswan @aanlsznaualouasni

A v d a & 2 A

anuenauae) lidusaalyTulaswan SagouenoonuuduuaunaInIuANe1IAAY
arutlszneumeluilsznevlidoe

1.1 veamenaesl¥iuaadn (entrance slit) innunie 25um e liazainlu

g { o { YR~ 1 ' v q
mssuuasnunnduleiwaantiaddy SMA 95 Apudereanandassliuaudidazil
¥oannony SMA 95 ldwed
£ = v a . . AAo '

1.2 nszanaznouuas nazsman¥unsnna (reflection grating) NUIIUIUIBI 600
foNaaaIs amnTanszaenadluryag 200-1100 nm IAsszUVYRINIZINALROULAT LA

] a I
?MaﬂmummmQﬂeammummmwu Crossed Czerny-Turner type

1.3 @96 (CCD) dwsuiadsunannuduvssuaauaazanuenaaui lauain
N3N3218 UUUIA 2048 WNLesa 3 optical resolution 1.3 nm full width half maximum

a g a d o o o [ o 1 AAA v a o
14 szuvddnInsing sz sudyIuITHINGFANUADNNUADST 1Y

wilasdyayiae Tas A/D converter
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| d v g_’] L4 '
2. awlszneumeauennsasmilnlasimesnlylumsnaasansai 1adun
o [ 4 )
21 dulesimes vinadurugudnae 1000 um AWEI 1.5 m @nsniiuds

Tugenue1IAa Y 200-750 nm A1 Numerical aperture 0.22 uagiimsiueaauuy step-
index multi-mode

' I a1 o a s A
22 A/D converter juADCI1000 fluginsaifaenuasuiinaosivonas
[ [ [ 1 v Aaa 4 Aa o =]
wanunay ldumnseninewasnnualaea Tasuumsa A/D converter 1NUTHNILT
3 I 09: { % Aa qs;l o a 4
M3@9 Base address (Hu 768 uazda IRQ 1A% 7 Falumsaadeiuaouiinaes laguin
Y 1
Ansannad lame Ao Base address tag IRQ aana1d 119 ansaimslasu1d Tae

£
v 1 4 o
MIMIAUUMIA A/D converter aduaadlugy n-1 uag n-2



Example: 768 decimal = Hex300 = 0x300 (Default Setting!
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Switch#

M

CFF

Decimal equivalent 16 a2 G4 128 256 512
Value as shown 256 512

Example: 784 decimal = Hex310 = 0x310

Switch#

N

OFF

Value as shown

16

256

512

Example: B00 decimal = Hex320 = 0x320

Switch#

I

OFF

Value as shown

32

250

512

Example: B16 decimal = Hex330 = 0x330

Switch #

O

OFF

Value as shown

16

32

256

512

9
71 A-1 @19819909M3A3 Base address
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Interrupt Request 3

Switch # 7 g Q
o

Interrupt Regquest 4

Switch #

Qi

OFF

Interrupt Request 5

Switch #

O

OFF

Interrupt Request 7 (Default Setting]

Switch #

T g 9

Ok

OFF

Interrupt Request 9

Switch #

i

OFF

Interrupt Request 10

Switch #

O

OFF

Interrupt Bequest 11

Switch #

O

OFF

switch is in the on, upward position = _

4
71 A2 @I9819U99MIAIA1 IRQ 913 )

d‘ \ I a A v v A %
2.3 meyeuna (connector cable) (HudIeNFOUADIZHANUATOY S2000 L

ADC 1000 2z@091ianudu

M7 N N-1

v J

NWUTD

A1 S2000 Pin-outs tiay A/D Pin connection aduaadly



$1519 N-1 Pin connectors
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J1 Pin Function A/D Pin Connection

1 Analog Channel 0 a7

2 Analog Channel 1 36

3 Analog Channel 2 35

4 Analog Channel 3 34

5 Analog Ground 19

5 Reserved

7 NIC

8 NIC

9 Digital Ground 7

10 AD Trigger 25

11 Master Clock 20

12 Digital Ground MNatin Cable
13 +5VDC 1

14 Analog Channel 4 33

15 Analog Channel 5 32

16 Analog Channel 6 31

17 Analog Channel 7 30

18 Analog Ground MNat in Cable
19 NiC
20 Continuous Strobe In 8 {or use internal jurnpers)
21 External Software Trigger Cut (DO3) 5
22 Spectrometer Mode Input S1 4
23 Integration Time Clock In 2
24 Strobe Enable, Spectrometer Mode Input 50 23
25 Enable Read In 3

? g 4 A ¢
VunoUMIAANT ACD1000 HUIATDINDNNIUADS

1. msasdvaen Base address 768 waz IRQ 07 gnldwmniely Taglin

start/settings/control panel/system taon Device Manager /computer/view resources

Computer Properties

2]

View Hesouces l Reserve Resources ]

" Direct memory access [DMA)

™ |nputAoutput (1/0)

T Memary

Setting

Hardware using the seting
Syztern tmer

Standard 101/102-K.ey or Microsoft Naural Keyboard :'

Programmable iterrupt controller
Communications Port [CORMZ]
Communications Port [COM1]
Standard Floppy Digk Controlle)
ECP Prntar Pait [LPT1|

Computer Properties 2]
View Resouces ] Aeserve Resouces ]
" Direct memory access [DMA)
" Memory
Setting Hardware uzing the sefting ﬂ
| 02600251 Mothelboard resources -

/' 02F8 - D2FF
20375 - 0376
40376 - 0375
0378 -037F
= 380 - 03BB
=l 0200 - 030F

Communications Port [COMZ)

Intel B2371AB/ER PCI Bus Master IDE Contraller

Secordarny IDE contraler [dud fifa)
ECP Frinter Part [LPT 1)

I atrox Millennium G200 AGF - English
M atrox Millenrium G200 AGP - Englizh

of

o]

Cancsl |

71 n-3 Base address itag IRQ
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ogj 1 1 0 [ I'4 09/} o =
2. ¢3A1 Base address uaz IRQ eumidneguy ACD 1000 msa 31niuiinsia

AONNUADS

3. 11 ACD 1000 m3a lideuluges ISA-bus slot

v
Y4

mumaumsﬁﬂﬁv’aiﬂmnsu OOIBase 32

1. vuruTisunsy OOIBase 32 ldlu CD drive udiden Run wiesuibananii'le
fAoU Install OOIBase 32

2. aan OK i welcome dialog box aziaon drive fidoamsdiasa 1niTunan OK au

y

Tisunsupadasesnios

3. Wmsilallsunsy OOIBase 32

4. ﬂ%ﬂuiﬂﬁﬁmﬁfﬂﬂiﬂmﬂiu OOIBase 32 % Interface setup parameters
dialog box Fuan Wi Base address nas TRQ awiidas Buazaaug Tias

Mgl n-4

Configure Hardware |

Ocean Optics Windaws Deviee Driver -- 32-hbit |

Wersion:  3.01.00

Spectometer Tupe SED!JI:IBT |
[52000/PC 2000 =] £ |
&0 Converter Tupe 950
|4DC1000/PC2000 |
Base Addess (140 Range) IRE [Intermupt B equest]
|7e8 (w0200 +]
Senal Port
f = |

540500 Fikel Resolution

Y
71 n-4  M3A9A Interface setup parameters
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weiimsaaas ldsunsuissusosudrcansoii famlnasula Faalnasunia
Y Y v
Tdvzansadanarlumsialdaas 3 ms 8960s uamanudusamlnasunldazdala

] 9
gﬂéfm 12@0911115 calibration 1ew1A1 coefficients l1/Aaa1lu configure Spectrometer

-

3| ' A a J A =
Cﬁdtﬂummwwﬁuauﬂ’iaﬂmﬂﬂimummtmazmim ﬂi"lflﬁ%!@ﬂﬂcllglﬂ"lﬂwuﬁﬂ U



MANUIN U

m3llalsunsy OOIBase 32

Tsunsy OOIBase 32 fulisunsudmisunaasnavesailnasuiniald laonsos
anlnTasines Ju S2000 awnsouaasnavesanasylduuy real time Taslisunsu

4
OOIBase 32 sz lanuszpuliiants Windows 95/98 135ms Idaueiail

1. fimadalydsunsy OOIBase 32  Fudlolaldsunsundrasinsuaainavod

o . = 9 v
anasy 1uw real time Lmzwmﬂammwamgﬂ -1

00 00IBazed? - Spectruml |_ (O] x]
File Edit “iew Oweday Spectrometer Spectum  Time Acquistion  Window  Help

DizE e s W .. o @ o

AL Spectrumi | |O0]

2. o wm fSATIT 4 Bl Ll o] 2
e s O s O T = S

ntics, Inc.

\
N

\""1.

th {nm)

Mow acquiing data for Spectumd | Integration Time: 18 meec | Averages: 4 | Boxcar 0 LM

g1l -1 naasntheeveslilsunsy OOIBase 32

"9 1< A A 1 Ay o [ 1 qu
iﬂﬂgﬂ -1 ﬁ]$°W‘U’JW’I1HUULﬂullfJﬂﬂulﬂifN3JfJﬁNG] Naesmmualumsiaunazase

1 I v A a 4 @ aa o . " =
amaailuminasuineduainmsialiadavesiuiu intensity counts unuy ogi 4041
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4 a 4 o { A -4
counts LUazinNU X fﬂ%klﬁﬂ\iﬁ\?ﬂ’ﬂﬂﬂ??ﬂau Llﬁgﬁluﬂ']i'll?ﬁW%ﬁﬁLﬂﬂﬂﬁNﬁ!ﬂﬂﬁuﬁ"lll'ﬁﬂ
= o v o Y= Y = Yo o A 1 A A
LﬁﬂﬂﬂﬁlﬂﬂﬁﬁﬂWiﬂﬁJﬂuUlﬂﬂﬂ 8 L ULIAZ N cursor "hmmmaﬂu@,gmaz peak NINTUIN

9 ' =t Y A
"laﬂaumuuu Lmaz"l@ﬂamwwummumiw V-1 Lag v-2

. Q
a3 9-1 31 leneuveuniosionazniin

lean | Function Cescription
:@ Cpan Cpens a new speciral window.

L] \Joen 3 Fytasead Cpens a processad spactrum and displays the data in the spectral window,
Spactrum
Save Prcessed :

Spactrum Saves the processed spactra to disk.
Copy Ciopies the cument spactra to the cipboard.
Frint Prints the currently displayed spactra.
Halp Cpens the COIBaszed2 help systam.

Stora Global Dark

Take adark spactrum used by all spactral windows.

O i E3 LD b

Stora Global Referance

Take a referance spectrum used by all spectral windows.

Glokal Snapshat

Take asnapshot and freeze data acquisition on all spectral windows.

Global Emargancy Resat

Reset the acquisition parameters for all spectral windows.

Em|E

Kick Start

Restart the acquisition loop without resetting any acquisition parametars,

Stora Darl;

This option stores a dark spectrum for all enabled spectrometarchannels ina
spactral window, Block the light path to the sample, and then take the dark
spactim,

Stora Refarance

Thig option stores a reference spectum for all enabled spactrometar
channels in a spectral window. Take a refarence spectrum with the light
source on and a blank in the sampling region.

Snapshot

This option halts data acquisition and takes a snapshat of the activity in the
spectral wincdow.

Single Exposurs

This option reactivates data acquisition, and acquires and displays a singla
scan. [tis only active whan 00 Base32 is in Snapshat moda,

EEoocEeE || ol =

Configure Cata Thig option opens the Configure Data Acquisition dialog box. This dialog baox
Acquisition allows you to confiqure aspacts of the data acquisition process.

Emergency Rasat This option resats all acquisition parameters for the active spectral window,
Toggle Cursar Enables or disables the display of a vertical cursor for the spactral window.
Cursar Paak Left Moves the cursor tothe next left peak.

Cursar Big Left Maoves the cursar 25 pixels to the left.

Cursor Left Moves the cursor 1 pixel to the left.

Cursar Right Ioves the cursar 1 pixel to the right.

Cursor Big Right Mo ves the cursor 25 pixals to the right.

Cursar Peak Right Moves tha cursor tothe next right peak.
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[ A A Y A
M1 V-1 (919) Zﬂllﬂﬂ@uell@\illﬂﬂlﬂﬁﬂﬂmﬂllagﬁuq‘ﬂ

o
Q
=

Function

Description

Configure Cursor

Cpens the Configure Cursor dialog bhox.

Autoscale Autoscale the graph to fit the spectral window,
Set Scale Set the scale of the graph.
lnscale Restores the graph to the default scale,

Subtract Dark Spectrum

This command switches the current spe ctral window into Scope Mode, and
subtracts the stored dark spectra from each spectrometer channel before
OO1Base32 displays it.

Scope Mode

This command switches the current spectral window into Scope Mode,

Absorbance Mode

This command switches the current window into Absorbance Mode,

Transmission Mode

This command switches the current window into Transmission Mode.

Felative Irradiance Mode

This command switches the current window into Relative Irradiance Mode,

Specular Reflection
Mode

This command switches the current window into Specular Reflection Modle,

Script-cefined Custom
Mode

This mode is only available in O0|Base32 Flatinum version.

Configure Spectrometer

COpens the Spectrometer Configuration dialog box.

Activate Time Acquisition
Mode

Flaces QOIBase32 in Time Acquisition Mode.

Start Time Acquisition

Starts the time acquisition process,

Pause Time Acquisition

Fauses the time acquisition process,

Stop Time Acquisition

Stops the time acquisition process.

Suspend Graph Updates

Suspends the graph display during a time acquisition process.

HEED B E o2 EEEn B EEES

3 a d' o = . . . d‘ 9 v
nntiunani loneu Scope Mode Wnsiaen integration time Mvangaud1Miuns
o o & A Yo =
Yaaulnasudeanunsodon 1dAaua 3 ms 0360 s
o A g o A a Y A a
#1 Dark subtract 1iorlumsavdyanasunivinannszuuliunigalasnisnan
[ 4 v 2
f'lonou store global dark a1nvunani lonow subtract dark spectrum Tasludu

4
aputinzdnsimstlauvasiuiauainou
o v = [ d‘ Y a d‘ 1 d‘
Mmstiuinalnasuilalaemsnaniilonou save processed spectrum  Iagnoud
wilimstufinannasunisegti snapshot  newiei ldalnasunldlailinig
nasulasmunainimuald M3t snapshot 118 Tasnani lonew snapshot

= t:? a d o Y A A Y A
msEen file Yuwns iz ld laenani lonou open processed spectrum auden

v Ed v

file NApINTUUNT TasenmsaiSonalnasundgeuiunldne 8 anlnasulasdeni
Y o A [ A o A= 14
overlay uaimsdenaulnasua file AvimstiuiiniA

' A = 12 o Y Y A A
ﬂ'liEJ’E]L!ﬁZﬂ'liGUEJNJLLﬂULWE]ﬂgﬂi'lﬁlﬁgl@ﬂﬂ"llaiﬁlﬂﬂ@]iN‘VHVl@IﬂEJGlG]ﬂLTI‘ULﬂi@\HJ@

& o A
spectrum scale ¥iiog 3 lonou Ao auto scale, set scale 1Az unscale
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a [ ) Y a d' a9 d? LYY
7. ﬂ']iWﬁ]'liﬂﬂﬂﬂﬂﬁlﬂﬂ@ﬁhﬂ?qﬂiﬂﬂﬂaﬂﬂll’f)ﬂ@u toggle cursor ITUAUATIVUNIANY

Y o d? & A Y A A
LﬁumﬂﬂmmmmmmmmLaeu"lﬂ@mgﬂﬁiummmﬂiama cursor

Calibration n5esanlnlnsiimes 31 $2000

4 A s A . . ' ° o . .
n3osanlnIasimesnnwiinrzdeell calibration neutiwnl¥aunsen calibration
A Y] { 1 o 4 a ALl
T 1% Idwavesan)nasunlinnuusiudige Taonsesalnlasiines ju S2000 149
v o o 1 <A g o A4 A 9 Ay v =
anuduiusvosaumsae il meorllumssmuannuenadusuauidesmsiuiinuazi
4 v

mdulseansd (coefficients) 11130 setup/configure spectrometer/wavelength

calibration @143 1) @-2

2 3
7\,p = I+ Clp + Czp +C3p
4 A A
we A, Ao anuwenaaulas
A 4 A 9 Ay o
I Ap  ANUENAAUENAUNADINTIA
4 H v
C, Ao mdwlsza@niaan 1, p Ao anuduvesseaan)nasuiniald
4 H v
C, Ao mdwlszd@ndaan 2, p® e anuduvesseadlnasunialaen

C; fe  mdwdszantdin 3, p’ Ao anuduvesseadilnasuiialdon
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Spectrometer Configuration | X|

\wavelength Calibration l L0 | nterface | RHeterence Manitonng | Stray Light Correction i Detectar Linearnty I

— Spectrometer Channel

" Slaved " Slave 5 " Slave B " Slave 7

" Slave 1 " Glaye 2 i Slawe 3

Spectromeler
Serial Mumber

Firzt Coeflizient
IW’ |D_EEIT"3EI

[+ Charinel Enabled

second Coefficient I_g_-| 2RE8e-005
Third Coetficient |_2_1 1758008
Intercept (333 45542

(]S I Cancel Aeply Help

31 42 LAANHI90UDY setup/configure spectrometer/wavelength calibration

Tasuaazainii lUduge 131909 NUUNIAILAITIE V-2

M1519 -2 MeFUIwANNIEURwAazseends sty lu wavelength calibration

Option

Description

Spectrometer Channel

Specifies the spectrometer channel for which these modifications will apply

Spectrometer Serial Number

Serial number of the spectrometer on the channel selected in the Spectrometer
Channel section

Channel Enabled

Specifies whether or not the channel specified in the Spectrometer Channel
section will acquire data

First Coefficient

First wavelength coefficient (provided on the Wavelength Calibration Data
Sheet that came with the spectrometer). Applies o the spectrometer selected in
the Spectrometer Channel section

Second Coefficient

Second wavelength coefficient (provided on the Wavelength Calibration Data
Sheet that came with the spectrometer). Applies to the spectrometer selected in
the Spectrometer Channel section

Third Coefficient

Third wavelength coefficient {provided an the Wavelength Calibration Data
Sheet that came with the spectrometer). Applies 1o the spectrometer selected in
the Spectrometer Channel section.

If your Wavelength Calibration Data Sheet does nat contain a third coefficient,
enter O here

Intercept

Specifies the wavelength intercept of the spectrometer selected in the
Spectrometer Channel section
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v
(Y4

o . . 4 a Jd [ 1
YunouMsi calibration veunsesmilnlnsiines Ju S2000 fidsnellil
= d o [ ) Y] o 1 o A A J [ 1
wssugUnsaldmsvihimadasnasuvesrassudauasnimannasunivou
laTisunsy OOIBase 32 uazilauvasnutiaud
o o o o 4 . . ya o
Mmsdaalnasulu scope mode 131 integration time v 1AV naTUNN
~ [ ~ 9 o 1 9 4
finlureidesmsiaensavenainnudula
U5U cursor tipNIzeUMANNEIAA LAz ANNINYBIFIL AT N ouTiuinka
a vy 9 = 1 v A 9 [V
(FUNNNNATUFIIZAIUDIVNFAVDIF N A NATUNABINT TA
iwavesdoyain 1a ldwamma I, C, Gy, C; TuTisunsu Microsoft Excel
Taed 11 Tool/Data Analysis /Regression
Yo o & . <
onlinnuenaawilunauailu dependent variable (Y) wazidon p, p%, p° 1ilu
4
independent variable (X) 91n1u Tdsunsuazimsaiuim uﬁmmaaﬂuﬂugﬂ
. o 1 &£ Y o
Y941 intercept, x variable 1, 2,3 uazazuenal R squared 30111015
. . A~ Y ' A 9 A ya o
calibration NgnAv4 AtlazAvalialnameany 1
4 1
A1 intercept, x variable 1,2,3 fio A4 I, C;, Co, C; 01ntiutheni 18 1@ lu
setup/configure spectrometer/wavelength calibration
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MANUIN A

ngqufaiuwan (Crystal Field Theory)

J a a

S t o : { o
nouauwnan (Crystal Field Theory) duilungufuilaildeiuienmananuse
TuasiFadoureesIgnsuddu esnnamwisneiuieneInumsiansenisganauuds
[ A A <} 9 d-dy Y 42’ qg/, A Y Aa v o
Tugasnauiaweunula ngujilamuetunswsniie IdesuienmsaniulesonvesTans
Y = ~ R a = = a 9 [ = a
PRulaswan ngufauwaniasandwssoalumssigeuiniunsdsgansvihata
1 = 1a KX o Jd A 1 KX a A a 4 .
o1 Taglunnsandeiuszuuulaiuaus Asnandioninavesauwaunua (ligand
{ 1 Y] [ A . Q A ns:
field) NsoszAUNAINUYDY d-0oiln0a (d-orbitals) c?ngﬂmwm d-993UM0a N3 5 LYY
v I A a a 1T ad 1 2 2 2 3 =
uaradnsgl a-1 Tasielaisannaniavesnquadinaseunund ,2 uazd x> —y? Wull
a 2 v A a Jd 1 Qs: A a 1 a 4 4
neanes ldanauosdunua dau dyy , dy, 1eg dy, Tuaed il luissenieaunua T d-oos
A

a @ = 1 o 1 adg

Unoa 1/1@41111J5Nﬂ€1’18ﬂu ﬁaﬂizﬁwﬂqwuaﬂmaﬂmau (electron  cloud) 4 lobes
1 2

daud,” Usznouaa lobes 1naj 2 lobes aiinan19F ldsdauuinuazdauauvesnu Z

= 1 ad A g '
uazuﬂqwuﬂﬂamﬂm@umﬂmqnanaguuizum XY

v oW

1 a Ia a d A
qi“]J f-1 qij‘]JiNLLﬁ%VlﬂTIN‘]J@Q d-o93U000 (Glﬁllli.!@ UNTINDY, 2003)
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d‘ [ a A ] d‘ I oY dAa
ma”laaau@&ﬂuﬁmazaﬁﬁzﬂ@agiuﬁmuzmﬂumm d-0931n0av0dloosu lany
as/' Ia = @ 1w v A Aa 9
M 50995UAD  ITUNANNUMNUNNA (5-fold degeneracy) HAIUBINNATIBIFOUVDY
Aa o v A a 3 a o'oaj V&g
Tammmwuuﬂugﬂmqmmmﬂmmﬂmmu octahedron auﬂuﬂmwﬂﬂqwuﬂu
. 9 a Y] [ . Au &2 & [ 3 A A
anion 92191 IiNaRusLAU cation vod lanenIuFFuFuluozasunaly auiuiolinga
a a g o a a 4 g a Z [
malddaaanadu i ldmaauivaunuasuluasidadouriuinaldnasaiuluy
Ja q’j Ja T w 09;1 a 4 3 4
d-0931U00a 1149 5 905 UnDA lUWAUNINUA NT5ERUAUANIYATOL Do UV Tanziie
a I~ a 1 ad =)
inaLtlu octahedron complex UATNANNUNNYUNNONBDLANATOUYDY d-D0ITUADA LAY

[

aa31l a-2

U

Z

dye y
CENTRAL POSITIVELY
CHARGED ION

NEGATIVELY CHARGED
LIGAND

a X y a 4
1 A2 MIBesdunuanainse loeouvetlanzilomailu octahedron complex

(Nassau,1983)

9 ad % 9 A ad dy 9 [ (% [ A

D1UTTYOLANATOU 1 917 L‘lJ']Ul‘]JGlu@fJi‘]Jﬁﬂa maﬂmaumzﬂmag“lusmuwmqmw
o 9 dy o A = [ V= [ A A A A o
AR AWYHAUN WIUYeN d 995UN0A mllmmﬂuaﬂmllﬂ BN 3 9DIUADD NUWAINU

o T A = 9 =\ A A Y] T A A

AMIUAY AD dyy, dyz uay dy, UNUAWY e HASN 2 9DTUADA NUNAINUGINIUAY 7D
2 2 2 Y 1 Y Y v o J ' @ ~ 1

d,? uag d x% - y HNUATY €, HAATNUDITEAUNAINUTAUNUTTIEHIN ¢ NU e, LTUINN

splitting energy (%30 cryatal field splitting energy ) AUUNUAIY A aag1 A-3(d) Bamn



&9

.. 1 [ Ay 9 Y ad 34

splitting ~ energy w1 lswasnuuasiidosldlumsnszdudanasounin to, 1l e, Noa
[ Y

UMY

Centered in an / - €
octahedral field /
A
/
/

Anions QOctahedral field splitting

(a) (b) (c) ()

Energy =——
~
~
%)
O
=g
o
s
o
2
=
o,
o

Free ion

51 -3 szAuNAINY 3 d-opsinoaveslanzniudiu (a) lesoudasy (b) lesoulu

annzigndeuseualolizgay (c) loosuveslaneniugiunioglu octahedral

field ¥09 anion (d) M3ueRNaINULBIINEUINNEAN (Klein, 2002)
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NMNARUIN 3

o . a A d‘ a 9 [Y] 1 [y
M3AIIU projected range (R,) vosdidoy lopouniszaudaarondauaiey Jd

a a J ! @ '
Avesogiifioweonled niefizoniuimasslunszna corundum  A2eT15unsu SRIM-

2003 FINAIUV09 lovouvziina Tnsnsinen projected range tanndgll 9-1

Calculation using SRIM-2003
SRIM version ---> SRIM-2003.26
Calc. date -3 February 17, 2006

Digk File Name = SRIM OutputsiHelium in O-4l
Ion = Heliurm [2] , Mass = 4.003 armu

Target Density = 3.9700E+00 gfcm3 = 1.1724E+23 atams,/cm3
e e — Target CDmpDSitiDn e Tttt}

Atom Atom Atomic Mass

Marme Mumb Percent Percent

0 8 06000 04707
Al 13 04000 05293

Bragg Correction = 0.00%
Stopping Units = eV f {1E15 atoms/cma2)
See bottom of Table for other Stopping units

jalg] dEficlx defdx  Projected Longitudinal Lateral
Energy  Elec,  Muclear Range Straggling Straggling

800.00 ket S.002E+01 7.04BE-02 1.70um 1070 A 1423 A
000,00 ke 4.933E+01 693502 1.87um 1110 4 1467 A
1.00 Mev  4.844E+01 6.331E-02 204 um 1150 A 1511 A
1.10 Med  4.743E+01 5.864E-02 2.22um 1190 A 1553 A
1.20 MeV 4.634E+01 5431E-02 240um 1229 A 1585 A
1.30 MeV  4.524E+01 5.095E-02 259 um 1269 A 1636 A
140 MeV 4.413E+01 4.787E-02 278 um 1309 A 1678 A
1.50 Mev  4.304E+01 4.515E-02 297 um 1350 A 1720 A
1.60 Meh 4,198E+01 4.275E-02  3.17um 1391 A 1763 A
1.70 MeV 4.095E+01 4.061E-02 3.38um 1433 A 1806 A
1.80 MeV  3.996E+01 3.868E-02 359 um 1476 A 1830 A
2,00 Mety  3.809E+01 3.536E-02 4.02um 1622 A 1939 A
223 Mev  3.598E+01 3.197E-02 460um 18424 2056 4
250 Met  3.408E+01 2.921E-02 521um 20804 21784
2.0 Mey 3.23BE+01 2.692E-02 585um 22784 Z306 A
3.00 Met 3.083E+01 2.493E-02 6.52um 2497 4 24404
3.03 Mev J.06BE+01 2.476E-02 660um 2504 4 2437 A
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