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Jetz2k94.74%/mm, T E1Sd=1mm/94.74=0.01056mm

N#ER44.77° , TTEBcos(B)=0.714

SA=200nmkf, JEFREMT4LE,

RIEXMFFEm*A=d* (sina+sinB) , EMEIABHELNdB/dA=m/(d*cosp)
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[#itzat |Certification of Beryllium Mass Fraction in SRM 1877 B
eryllium Oxide Powder Using High-Performance Inductively C
oupled Plasma Optical Emission Spectrometry with Exact Mat
ching

winchester, Michael R. mrw@nist.gowv Turk, Gregory C. Butler, Therese A. Oatts, Thomas
J. Coleman, Charles Nadratowski, Donald Sud. Ritu Hoover, Mark D. Stefaniak, Aleksandr

®

High-performance inductively coupled plasma optical emission spectrometry
(HP-ICP-OES) was used to certify the Be mass fraction in National Institute
of Standards and Technology (NIST) Standard Reference Material (SRM)
1877 Beryllium Oxide Powder. The certified value and expanded uncertainty
expressed at a 95% confidence level is (0.3576 & 0.0024) g/g.

. —{EFRERE0.6%, ICPOES IHEARSDY% WA Z{EF0.3%
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The Customer Request

- Demonstrate that the Optima is capable of analyzing high accurate and precise
determinations of PMGs

INTERNATIONAL 1SO
The Elements STANDARD 11494
> Au, Pt, Pd, Rh, Ir, Ag, Ru S—

- e.g.1SO 11494 & 11495
The Problem
Jewellery — Determination of

> Analytical Precision Relatively Poor : 0.20 - 0.40% Dhathany I platinu]ewellsry alloys

— ICP-OES method using yttrium as
internal standard element

-_I Joaillerie, bijouterie — Dosage du platine dans les alliages de platine
- pour la joaillerie, bijouterie — Méthode par ICP-OES utilisant
il J’]‘ E| l: {yttrium comme étalon interne
o :
s M B

I PLfin

The RED of mp shall not exceed 0,30 %,
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» NIST produces and certifies 70 Spectrometric
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S SRl EXFHICPOESHIZER 2

Solution SRMs

- 1000’s sold annually for
calibration of ICP, AAS

> typically 10 mg/g

> ~0.3% uncertainty

transfer standards used
for calibration
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Arnal. Cherm. 2001, 73, 4821 —4829
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Single-Element Solution Comparisons with a
High-Performance Inductively Coupled Plasma
Optical Emission Spectrometric NMiethod

Marc L. Salit,* Gregory C. Turk, Abigail P. Lindstrom, Therese A. Butler, Charles M. Beck 11, and

Eruce Norman

Chemical Science and Technology Laboratory, |[National Institute of Standards and Technology.

7100 Bureau Drive, Gaithersburg, Maryland 208989-8397

A solution-based inductively coupled plasma optical emis-
sion spectrometric (ICP-OES) method is described for
elemental analyvsis with relative expanded uncertainties
on the order of 0.1% relative. The single-element deter-
minations of 64 different elements are presented, with
aggregate performance results for the method and param-
eters for the determination of each element. The perfor-
mance observed is superior to that previously reported
for ICP-OES., resulting from a suite of technical strategies
that exploit the strengths of contemporary spectrometers,
address measurement and sample handling noise sources,
and permit rugged operation with small uncertainty.
Taken together. these strategies constitute figh-perfor-
marnce ICP-OES.

quantitatively different from that previously reported for ICP-OES
results. Different chemical information becomes available with
this ability to discriminate between solutions of very similar
composition—an improvement in corrcentrationn resofutiorn. Ad-
ditionally. at this level of uncertainty, uncertainty is dominated
by effects other than spectroscopic measurement (e.g., sample
handling and preparation).

Measurements are performed using unmodified commercially
available equipment and are significantly less costly than classical
analysis. The opportunity to achieve results of the quality expected
of classical analysis with instrumental efficiency enables new
analytical applications. In contrast to classical analysis, instru-
mental automation permits the analysis of multiple samples with
little incremental cost per sample. Similar to classical analysis.
this method is suitable for determination of “major™ and “minor”
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Drift Correction

S = Syuth + Earine T €

measured noise

separate variables to estimate drift as f(t)

use grand mean for sample to estimate S,
create time series of deviations from mean
use ALL standards and samples
this is our estimate of (g4t + €npise)!

use relative deviations for multiplicative drift, absolute deviations for
additive drift

fit smooth function to these deviations
this is our estimate of g,/

15
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NARBEIEXN TEBRIFE: M10% > 0.5%

Spectrochimica Acta. Vol. 38B, No. 9. pp. 12271253, 1983. 0584 -8547/83 $3.00 + .00
Printed in Great Britain. © 1983. Pergamon Press Lid.

° precision enhancement
Improved performance using internal standardization in inductively-

coupled plasma emission spectroscopy © m atC h e d I n te r n al Stan d ard
S S ST, > can be ~20x improvement

(Received 30 June 1982, in revised form 25 February 1983)

Abstract—Significantly improved performanoe in ICP emissi pec! Py is ible using internal standardiz-
ation given the proper choice of op i A dual h ion system was used to study
the correlation between two emission sxgnals recorded simultaneously as several ICP parameters were varied. The
behavior of the signal formed by dividing the analyte and reference signals was also measured.

The noise behavior of twenty analytically important elements was compared to that of a manganese ion line used
as the internal for a single, p ise choice of ICP operating parameters (RF power = 1250 W, carrier gas 100 0
flow rate = 0.7 or 0.91/min, and viewing height = 20 mm). The elements differed widely in excitation and ionization
energies. Sample concentrations were chosen so that the analyte emission signals were suffici intense that the
noise and drift contributions due to plasma background and shot noise could be ignored. Under these conditions
very good signal correlation (r > 0.95) and similar noise proportionality factors were observed leading to noise
reductions of > 10 x aﬁer signal division in almost every instance. After signal division the noise, defined as the
relative dard ion of the emission signal, (time = 1.0s, n = 20) was less than 0.1 %, The closely
similar noise behavior is attributed to sample density fluctuations arising from corresponding ﬂuctuanons of the
sample aerosol density. Good correlation is also observed between fluctuations in the plasma background
simultaneously detected at two widely separated wavelengths when appropriate steps are taken to reduce shot noise.

At carrier gas flow rates above 1.0 l/min and at viewing heights below 15 mm or above 20 mm, the signal
correlation is red or absent, yielding little or no impr using internal standardization.

The use of internal standardization leads to other improvements in analytical performance in addition to noise

duction. Drift is reduced, and nebulizer performance is improved in that it is less sensitive to variations in liquid
sample uptake rate, or nebulizer instabilities i with high solids content sample introduction. The divided
signal takes much less time to reach equilibrium following introduction of a new sample.

Establishing Traceability to NIST SRMs
with High Performance ICP-OES
Marc Salit, NIST and Sue Evans, VHG
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Results: Stability
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Monitor internal standards to check for instrument drift

> Sc in radial mode, Y in axial mode

Normalized Intensity
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Variations of 5% over 10 hours
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Multiplicative Drift

The effects of the nebulizer gas flow type and precision

Mass flow controll, 0 — 2.0 L/min in 0.01 L/min increments

1%

Mass flow control, 0 — 1.5 L/min

0 200 400 600 800
Elapsed Time (min)
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Make a simple Argon diagnostic method and monitor the RSD. s e
Run a 2v/v% nitric acid solution with four different conditions: @ W I T & 1
1. Pump on and nebulizer on e S o .-
) ) ) () Erm] [orm) | [eme=)
2. Pumponand nebulizeroff e —
3.  Pump off and nebulizer on
4. Pump off and nebulizer off
A | B C D E F G H 1
Exp_5 Ar-diagnose test
Plasma power: 1350 Mebulizer type: CF resolution normal
Nebulizer flow: 0.85 Mebulizer tubimng: B/B profiling no
Auxiliary flow: 0.2 Injector diameter: 2.0 mm Replicates 10
Plasma flow: 15 Peak Algorithmm: Area
Pump speed: 1.5 Points per peak: 3 torch position -3
methode: Exp 5 Results file: Exp 5
Read parameters mim 1 |max 5
vast Ar 420.069 %
RSD
pump on neb on 0.28
pump on neb uit 0.18
pump off neb on i
pump off neb out 0.03
1>
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Analyte

357.253

¥ 324.227
T O3E0.07F

I57.634

228 . 6Lt
238.882t
236,380t
257.8101
259,372t
280.363T

Sample00g?

Sample00z

Mean Corrected

- EIZAWFRIRIE
|

Sequence Ho.: 1
Sample ID:
Analyst:
Logged In Analyst (Original)
Initial Sample WE:
Dilution: 11444

Wash Time (before sample) : | aEEYFISciEAC

Mean Data:

201340.
260931.

130Z6l.
270620,
235357,

R .
wl O R OO L A0 s G4 3

i lanowro

Butosampler Location:

Date Collected: 2007710718 16:47:10
Data Type: Beprocessed on 2017710719 14:03:11

Initial Sample “Vol:

£ 1:
oHIMnEIFRtE I

Conc.

16.17
15.9%
16.08
23.B9
23.76
23.73

Calil,
Unita

e
mgySL
mg/ L
my,/L
mgs/ L
my/L

Std.Dew.

0.011
0.011
0.008
0.010
0.014
0.01%

Conc.

18500
18300
1e400
27330
27180
27140

Sample
its

oL
ng/L
gL
my/L
og/ L
gL

std.Daw,

1750.31
10B8.82
1393.02
B08.55
12.59
12.18
8.80
11.81
18.03
22.25

BED
-4EE
-1t
S50
«51%
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Results

RKEEDhESNREATEE

HO R BT ]

Analygte

313.
313.
313.
313.
38681.
3861.

Analyst:
Leocgged In Analyst {(Originall
Trnitial Sample WE:
Dilutiomn:
Wash Time:

o4z
o4z
107
107
383
383

Secmencse FHo.
Sample ID:

Stand High

B
Rad
%4
Rad
B
Rad

T1.029 Zx
T1.029 Rad

289.
289.
193.
204.
214.
28685.
28585.
240.
279.

349.

138
138
TOoo
a37
423
a45
o945
272
535
E94

s

Rad
Rad
Rad
Rad
Tz

Rad

1 g

Integratiocn
T imee

o000 0000000000000

I i 2

(=)
010
-100
010
- 100
~-010
-500
-0O10
-500
100
-5S00
-500
-S00
- oS00
~-010
-100
100
100
100

Puntosam»ler Location:

Date Collected: 12,/18//2014 10:08:54 AM
Data Tyerpe: Reprocessed on 12/30,2014 2:471 :03 PM

Initial Sample “Wol:
Sample Prep “Wol: 100 ml.

Fumlrer o Read

Imtegrations=s Time (=)
1000 10 .000
100 10 .000
1000 10 .000
100 10 .000
1a00 10 .000
20 10 .000
1000 10 .000
20 10 .000

100 10 .000

20 10 .000

20 10 .000

20 10 .000

20 10 .000
1000 10 .000
100 10 .000
100 10 .000
100 10 .000
100 10 .000

PAuato-—TIntegration Report
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Linear Bracketingfl &Rk m. ERNSHTZESNERRE LRI

\

Calibration Display = (=S| =
Pt 265.945 =] Pt 214.4923 |Pt 204937
=M 2M B/E;—l H7Sk E/E;—l

= = ‘B
| | |
7] 7] 7]
— — |
= = =

o o o

0.0 T cohc(md/L) TZ00.0 0.0 T cohc({md/L) TZO00.0 0.0 T cohc(md/L) TZO00.0

Calib Eq'n: Lin, Bracketing Calib Eq'n: Lin, Bracketing Calib Eq'n: Lin, Bracketing
1 Corr Coeff: 0.999999 2  Corr Coeff: 0.999999 T Corr Coeff: 1000000
|Ru 240.272 Ax |Ru 249.894 Ax
7ok 1 =55k 1
o =
| |
@ @
| el e
= =

o o

0.0 T cohc(mdfL) T is5.0 0.0 T cohc(mdfL) T 1is5.0

Calibk Eq'n: Lin, Bracketing Calibk Eq'n: Lin, Bracketing

4 Corr Coeff: 0.999995 5 Corr Coeff: 0.999996 3

Full Compliance with 1SO011494, 11495, etc.
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SEBEICPOESM AHSESI—: RERKEN
Pt. RulEMZRRSD%<<0.1%

Segquence MNo.: 3 Autosampler Location: 3

Sample ID: Std2 Date Collected: 12/18/2014 2:02:20 PM

Analyst: Data Type: Reprocessed on 12/30/2014 3:08:56 PI
Logged In Analyst (Original) : ICP1l

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Mean Data: Std2

Mean Corrected Calib
Analyte Intensity S5td.Dewv. RSD Conc. Units
Be 313.107 Ax 2119890.3 7221.66  0.34% 98.67 %
Be 313.042 Ax 4285765.2 14410.54 0.34% 98.72 % -
Y 371.029 Ax 1337847.3 3817.57 0.29% 98,38 % |j\:|1:/ji
Yh 289,138 Ax 154247.0 448.19% 0.29% 98,23 %
ce 361 183 Ax 1485800 a 4170 77 0 _oa% 98 30 &
Pt 265.945¢t 2529182.3 818.69 0.03% [250] mg/L
Pt 214.423t 1699057.0 632.78 0.04% [250] mg/L
Pt 20.4.937+ 145684 .1 63.67 0.04% [250] mg/L /\1;)-?&"@
Ru 240.272 Axt 247572.0 177.19  0.07% [10) mg/L JJ
Bu 349.8594 Axt 236982.8 20.3% 0.OL% [10] mg/L

»
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US — Swiss Zn Comparison
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comparison of NIST
SRM against...

EMPA distilled Zn

high purity metals
calibration curve for 20
solutions

800 min expt

0.0082% solution-to-
solution variability

SAERBEDH

1.10

1.05 ~

0.95 -~

Zn:Mn signal ratio

0.90 -~

0.85 - /

0.80

mg Zn/g IS Solution

46 48 50 52 54 56 58 6.0 6.2 64
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relative residuals
from calibration curve
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4 HEICPOESN LA —: SH4E&RFEDh

measured at EMPA, June 1999
standard deviation of the mean = 0.0082%
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EICPOESR FSCfiI=: NdFeB&&EXEBTESIT

= 1%
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a8 w £ = R 2014 £4 A

32 =28
JOURNAL OF THE CHINESE SOCIETY OF RARE EARTHS Apr. 2014

Vol. 32 No. 2

ICP-AES 5B ENEZEMaeasdhE=T=H

(dtﬁﬁ@ﬁ'ﬁﬁﬁﬁ%ﬁ%iﬁﬂﬁclh-ﬁﬁ.—ﬁ*m, ﬁﬁﬁﬁ%iﬂﬁiﬁﬂnﬁ}ﬁﬂﬁ‘&ﬁl. 1L 3 100088)

Table 7 Precisions (n =10) and recoveries of the method

A o Added Found
) Found verage R=Dv/ o Recovery /
Component . w/ (%, mass wl (%, mass w/ (%, mass

w/ (%%, mass fraction) s i

fraction ) fraction)) fraction))
Nd 29.90, 20.88, 29.84, 29.90, 29.87, 29. 88, 20.85, 29.86, 29.81, 29.85 29,86 0.0 30,0 58.1 97
Fe 69.05, 69.07, 69,11, 69.05, 69.08, 69.07, 69.10, 69.09, 69. 14, 6909 6908 0.4 700 14295 103
B 1.051, 1.050, 1.045, 1.050, 1.051, 1.047, 1.053, 1.046, 1.053, 1.055 1.050 0.31 1.0 2.Mm a3
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» PerkinElmer #=F &9F0f& i T3 T ,
R o BV IE A% T 40 E AL, = A F| A
HIE&E ik, E4oTE 2 EdE R, i&ﬂ_ﬂ_ﬁ*—f—'iﬁﬁ-_ﬂlﬁ :‘EFI-"I:E%E"“ i‘]:
FEFFELEE. REEFRESEASEE B L4 : :

BRENET THRILELR,

b
W
G [
iy
it <1
?ﬂi
It
?41
%‘::1
Wl =

'_'|J:|i;'-f|':|’ HEHIEEFE, REEEFEOER. FlaxoEER AT T
Analyte Blank Matrix
&k, 43 AT G FE Zz Y & 24k

Measured Spectrum

2z [ 2 Y St B

28
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MSFiEBIfRITz T1EhCd (FitHRFefAs)

SDECIZIEI D 1 - Cd 0. DE, Azl l], Fe 500 Cd 228.802
—d 214,440 Fep: 4
jel=173
1]
n
214 43E
Intensity: 122902 cp=
1 Conc: 00532 mgfl
—d 225 502 Fiep: 4
Tak
1]
L
ZZE.502
Intens=ity: 1273200 cp=
= Conc: 0051 mgfll
—d 228,802 Fep: 4
122k
0
~nnnl ) O0nn
10oppooopOooOOoBeE=an N O lEnooonO000nngnt
a /\_ - - -
.
PRI
Intens=sity: 126409 cp=
el Conc: 0.0%1 mgfl

»
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MSFiEB Rt B F B eRBIMIE (FHiCo, Mo, Fe, Cu)

= S e e
B Image captured with HyperSnap-DX
5 Get a free temporary license at
h

LIt
Be 234 .861

12k

214k

conc {ppm)
Calib Eq'n: Lin. Calc Int
Corr. Coeff.: 0. 977069

conc {(ppm)
Calib Eq'n: Lin. Calc Int
Corr. Coeff.: 0.999602

A ERINSFARIR RIS ANSFRETIEASIE
r=0.977 r>0. 999
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Stainless Steel Type 304L

B.S. 81G Values expressed as weight%
B 249.772 0.0005 +0.001 0.00049 +0.000005
Co 228.616 0.29 +0.01 0.296 +0.003
Cr 283.563 18.65 +0.08 18.73 +0.075
Cu 324.752 0.54 +0.02 0.543 +0.004
Mn 294.920 1.69 +0.03 1.72 :0.013
Mo 203.845 0.69 +0.02 0.685 +0.006

XA A ICP-OES, A4 a] BLRJIS 9 A 1 2 55 F 10 25 18 70 A ] ppm e 28 1R B A7

»
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M SER TR (1)

DM R ABIREFRIAF oHIES), BERTERAREH L, FEEEN
TG OR BRI, 40:
Pb220.353nm, ARAZZE|Cul)FiL, RIEACUIBLZKKBSHHZEO.3nm.,

Search parameters

Center wavelength 220,353 nim Wawvelength range {+/-) 0.5 nim

Wawvelengths @ All Elements to indude
Search
Recommended ||:D|:||3EF (Cu) __H Al | ear

Elem. State Wawvelength Pref. BEC DL mag,L Rel SigfMoise  Intensity =
{nm) Order {mgfL) (W, P, &) Sens(B) {5 &T) W)
1 Cu I 219,959 .32 00,0097 45000 41.6 150.0
2 Cu I 219.975 23.3
3 Cu I 220,050
4 Cu II 220,057

BREASMNH[FERBAFELIXR A3, ==F152808 EHICUIELB™E T+ .

1>
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M SER TR (2)

JELT:
Pb220.353nm (153%%) 7E152R/ M RIE KA
221.803nm (220.353nm*153/152) , 5221.811nmEICuZktEin

Wawelength Table

[ | |

Search parameters
Center wawvelength 221.803 rm Wawvelength range {(+/-) 0.01 rrm
Wawvelengths @ all Elements to indude
T Recommended [Cnp-p-er {CL) — ] [ All ] Search
El State wawvelength Fref. BEC DL gL F.el Sig,/Moise Intensity -
=m- {rirm) Order  {mgfL) W, P, 8F) Sens{BE) (S BT) o]

1 i IT 221.811 .59 O.0170 2000 51.9 120,00

2

=1

221.811nm (152%2%) #HF220.361nm (153) , FXtPb220.353nm (153) ZHEEERTFIL, ESEENS

$E) A am T PhRYN E H 3K =) |
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B Method Editor : UDA for Everyone!

I:IIL.\ﬁﬁTIEFHFJ\_T:FE,JIL

Include in Results Display and Printed Log:

Headers:
Iv Analytical Header
v Method Header f* Short " Expanded
[v Sample Header
[ Start each sample on a new page.
Sample Data ltems:
v Replicate Data
v Means and Statistics
[ Auto Integration Report

Summary ltems:
[ Analysis List
[v Matriz Test Reports
[v Calibration Summary

[ Dizsplay over calibration message [ Detailed Cal. Surmrmary

[150 =]

Sawve with Results:
v Spectral Data

[T iUniverzal D ata Acquisitiong
(s i

Remarks

% Spectrometer

d& Sampler

Ll Frocess

Calibration

.'/' Checks

0K Qc EM Options

36
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EMEEICPOESHMER: BSE#AEFEER
SIEEIEANMER . RIELIEFEIR

o RS A R TRE TR

4 A
Fe 238.204 X Lin, Calc Int 0.0 157800 —

D i C.
o FeE‘JEM&%%C{EE Sn 235.485 1 Lin, Calc Int 0.0 106860

o CO E/‘J é:k % y\j ﬁ\[ ’TE Sequence No.: 1 Autosampler |1

. Sample ID: 200fe Date Collecte

o Sn E@éﬁ%ﬁﬁ% Analyst: Data Type: Re¢
Logged In Analyst (Original) : chiss

Initial Sample Wt: Initial Samp:’

Dilution: Sample Prep

Mean Data: 200fe

- A

N .2 Mean Corrected Calib.
o :[% I% ’ E/{E& I]E ! Analyte Intensity Conc. Units Std.Dev.
Y 371.029 3182157.5 97.10 $ 0.529
Co 238.8%92+ —-3258283.5 -33.29 mg/L 0.255
Fe 238.204 27720743.8 175.9 mg/L 0.867
Sn 235.485% 568162.7 53.31 mg/L 0.007 |
£}
< J =4

»
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EMEEICPOESHMER: BSE#AEFEER
SIEEIEANMER . RIELIEFEIR

> XM T E=EEIEAES. IB-AVRTI LIEERT FEHLTE
I A IEFINA R ISR FEREF A EIEE

B0 ST . / IR AL IR

0 Co 228, Fe 273. Sn242 i Method Editor - UDA_Simple_X2
(i_\' Define Elements
E'\- Method Descripion:  [UDA Semgie Method
O Wavelength —
(;—\, Symbol P Name Funchon —
S 1 |Co 23382 Co 233832 Anaite |
g;'\ 2 |Co 223616 Co 228616 Anshte
g 3 |Fe 273.955 Fe 273955 Anabte
Ce 2 |Fe 238204 Fe238204 Ansite
T 5 |Sn 242170 2 Sn242170 Ansite
Ce & ISn 235485 Sn235455 Ansite
g 7 I 371.023 Y 371.023 It Std
Ce 8
C e 3 -
S
e Elemantsandwavelat#hswbeselededby Pesiodic Table |
K‘\. chcking on one of the buftons 1o the nght :
Wavelength Table | |
v
< >

»
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AETEER: Feigi i s
I 2T 200ppm ) EAH,
[F| B CofISni 45 Bt 24
HEE T T,

A LR T ER, AR
MHEAT AT, AN E

o IR

2?3 Results

— P4 L= = - —_ - = J

Fe 273.8955 - Lin, Calc Int 0.0 47170
Sn 242.170 1 Lin, Calc Int 0.0 5124
Seguence No.: 1 Antosampler 1

Sample ID: 200fe
Analyst:

Loegged In Analyst
Initial Sample Wt:
Dilution:

{(Original) : chiss

Date Collects
Data Type: Rs¢

Initial Samp.
Sample Prep

Mean Data: 200fe

Analyte

Y 371.029
Co 22&8.6lset
Fe 273.955¢1
Sn 242.170¢t

<

Mean Correc ted
Intensity
3182157.5
398.¢&
9991357.5
865.0

Calib.

Conc. Units
97.10 %

0.005 mg/L
211.8 mg/L
0.128 mg/L

Std.Dev.
0.529
0.000¢&
1.80
a.0079




EMEEICPOESHMER: BSE#AEFEER
SIEEIFENIER: EnsthtESits

- UDA RHEE R
o LA Z-100mIfK AT PerkinElmer UDA Standards Kit
Part no. N9300685

- 10 ppm

- Fike1:10

- 1 ppm

- TTRAWET A TR

»
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41

FUEE:

SeZL%52.914%/mm, AEMAG3.5° . KFRGEIEH383mm.

KNFSH: HFEAT290000 (540*540) , #&FEEE0.028mm (15mm/540)
Order 820+ :

B3 HA=2*(1/52.91)*sin63.5° *1000000/82=2*0.0189*0.895*1000000/82=412.57nm
Order 83H+:

B3 A=2*(1/52.91)*sin63.5° *1000000/83=2*0.0189*0.895*1000000/83=407.6nm
Order 840+ :

sl HA=2%(1/52.91)*sin63.5° *1000000/84=2*0.0189*0.895*1000000/84=402.75nm
FRA YA F R AT, RNFZEEFINFKA (412.57-402.75) /2=4.91nm
B AR E

B3 HA=2*(1/52.91)*sin63.5° *1000000/83=2*0.0189*0.895*1000000/83=407.6nm
Se i A 2 BZR = m/(d*cosB)=83/(0.0189*0.446)=9846.49.853 & /mm=0.009831 E/nm
KZRG % EREAH=1/(fHEEZE£15)=1/(0.0098+383)=0.2652nm/mm

MR R SRR B E AR RFE=0.2652*0.028=0.0074nm
BAURSTEEE K-8 M EREE K EITHEREH=0.0074*540=4.01nm

FEERR: ZEERELad08.672nmFLa398.8521

Map Editer - For Element La ‘i'
' Available | Auto Select] &
wwg'zf:h& wa;:mh Comn | Row |PeskStaus| Stae m‘m for | forhew
. Anysis | Melhod
T 101) High WM BN Notlocsled | ] r
379475 089) High 6L 11355 Notlocsled | i F r
408 672 {082} High 280 9548 Not Located I 1800000 7 7
42323 {182 High 9508 Not Located I ) I
419,655 {080} High 6850 9035 NotLocated I 500000 ¥ [
)
— "
E\Pﬂ Location A Subamay ;nggm| f i “.‘ Wavelength 298,852 5 not avalable for this instrument, You ar not
) o ' ableto add this ine o the Map database,
¥ Indiatesthat we recommend youto use this ne ling = )

Add Lines...

I
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