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1.9 0.00002 0.015 0.024 18 0.024 18
9.0 0.00002 0.015 0.024 18 0.027 20
1.5 0.00002 0.015 0.025 19 0.025 19
6.0 0.00002 0.015 0.025 19 0.026 19
1.6 0.00002 0.015 0.023 17 0.023 17
8.0 0.00002 0.015 0,023 17 0.025 19
0.14 0.00002 0.015 0.025 19 0.025 19
1.4 0.00002 0.015 0.0075 5.6 0.0077 5.8
7.0 0.00002 0.015 0.0075 5.6 0.012 9.0
0.9 0.00002 0.015 0.0079 5.9 0.0080 6.0
4.4 0.00002 0.015 0.0079 5.9 0.0098 7.4
0.9 0.00002 0.015 0.0072 5.5 0.0073 5.5
4.4 0.00002 0.015 0.0072 5.5 0.0093 7.0
0.08 0.00002 0.015 0.0079 5.9 0.0074 5.6
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0.9 0.00008 0.015 0.014 0.015 2.9
4.4 0.00008 0.015 0.014 0.027 5.1
0.08 .00008 0.015 0.015 . 0.015 2.9
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35634.7 0.814~4,224 3D, —2* P} 90 98
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2 5.38 WM BT AR (U E TR A

(RS, 28

B% 5 X it Pl 2] ¥ oK | RHEHR
® W 2% W&k ot B (BE/ &)
Ak #H O OGR) (B Bag) (B |[fg%tb=2
£265) P E 303 150 XL | = F(HE S| 3404.6 50
EM]szB SLRE | 250 SGREE)| 340406 | 2.0
3123] Tarrell-Ash | @RmTHE | SE-m (E¥O | 3404.6 | 10
(Versat) 1T (8D (HETCO)
RCA 1F28 3403.71
6.4
(391)) Techtron ERESL  |HME S(UEA) 3404.6 | 0,04
AA-4 A R AT 3634.7 0.05
HTV R-106 3609.6 | 0.10
9.9 3421.2 | 0.20
2447.9 |  0.20
' | 3516.9 | 0.30
3242.7 | 0.50
3302.1 0.50
ZE -k 3404.6 0.08
(FURE. ) | 3634.7 0.18
3609.6 | 0.30
SH-E (R A 3404.6 0.06
3634.7 | 0.12
3609.6 | 0.20
(2593] Techtron AA-4 Bim R 2 LR 3404.6 | 0.15
: HTV R-106 B K AT (TR A . 4+ 5) | 2476.4 5.0
9.9 EE-EH(ME S| 3404.6 0.3
2476.4 | 7.0
FALWRA-5 | 3404.6 0.7
(FRE) 2476.4 40 -
FAWR- B | 3404.6 1.0
(fAR&, 4+58) | 2476.4 13
i 20 -
Techtron AA 4 %ﬁii; (?E%Z,aﬁﬁ%)_ = | 0z
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PN A B .
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gx| AU x B |lm k| pumm
RUE | wxxn (5 /B F)

(259) Techtron BiREZE L IR 7 > 0.09
AA-4D BH ] AT (FiiRA, DB
RCA 931A PEpY
UGI Schott BR-FH(ESE) > ’0.06
WmIEH HWATR-H > 0.9
Amx = 3600 (FRA
A2y = 600

@O ERBE,

MFE-FH-F AR, 3404.6, 3634.7F13609.61R8 &M%
" H 2R R IR BE B A 200050 /IR, (R ERME,

5.25.3 F 7 A

AU H I T LM AL004% T Aoy LBV BT % 510/
FHEFHE S ARG, K hhEs (KRBERESN), BMEN 85
iR, AR MAE (Bitl) HEDTA (F% %k ¥ 55
A0.2260.01 54 FwBE) Kilibe., BEMmMEGIR s gER M
AEDTANMEER, £EZS-ZaoEktd, L8 THHRS Em
AR RIA T4 (3910, B4R, 4%, S s TH, X
BFRXM TR R, FH™H, AR MBATIRE K,
E=Fkiah, TEAHBTH TR SRS NS Eny
REREBERERAEZR, 1004 B Na*, K*, Ca®, Mg?*.
Mn®**, Cr**, Bi**,Zn%**. Cu**.Rh**. MoO}~, VO;, 0sO:i .
Ru®©3~, SiO? FHNOi% % % BT
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PR 5 T B AR A U At o oA R R B sk A4S
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HMAB - AR, AIRLEIRIR0. 02 M/ &7 2. B3
B2 Yhbr i dh 22 720,001 ~5. OB 5 / EFHIE B N (3913,

5.26

5.26.1 —#KrfERSERNR

HREARBH, AAEZBH XN TILHRE. FXK8
= R AR 50 BE 20 AT BUR MO IR A 20 0Ok 1% 51 T3%5.39, 1E4&
FRBUE A KK 3 Bl — 2580 AR IR 31 T 325, 400277, 3880

FRRALL, ERETOERE R, LRHA29RK T

Kiksk, TN REMEE, KBHIOEKT AT 6k & 3t =
FE. EHBRECM BRSO — R &5, 1£2659.4,3064.7,
2174.7TR2702. AR L BIB AV IE T, £ F-F-E Xk 18
2659 . 43R I RBR B i (05087 /ZFH); 3064.7 1R o
R PREeE, FoAELBRLL, BEEE RS -2k &
., WAFEEBRZIN OH &4,
- BEARBATELEI00RELT, S RAR-166 HE el
HERIEABOEHRANRINRRE VLS BARM F O #
4, BT R T R-166 e W E MR 24k, M 150
FLIRIRKT JEIR B R PO B30 o AR IR0 4 BT & L 02660, B4R
E REH EAR AT H A R i, (HIEAHRIFREN
P PR %5 05 TH A B 18 Cs),

65.26.2 F 7 8

EL 5% 9652 31 k 2 % B B 100 B B 7 A 35 40 7k €802, 827
ALREHTHDE I LN KT AR E LR R 7%
JEAN IR TR FRBLGCT, O T KX T 4, o H A L T
R KIEME AT R AR, (B2, XK B R
FANAED (DRETRCE D) BELE 2 A I K K b S
25 15 £ (259,302, 3273
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£ 5.30 HMHFAFIIA R

B K BE % o - JelRAR AT £ 5 R ENIE
¢S GRFR) ’ = BEORG | EOO®
2049.4 0~6.045 3D, —323 3 9
2087.5 0~5.994 315 —30, 1 3
2084.6 0.102~6.045 A —275 2 6
2103.3 0.102~6.045 3F  —30° 5 8
2128.6 0.096~5,919 3P, —129¢ 10 13
2144.2 0~5.780 3),—27¢ 11 6
2174.7 ? 7 ? 16 38
2274.4 0.096~5.546 I, —q 12 3
2357.1 0.096~5,354 3]),—18° 8 3
2440.1 0~5.079 3[),—15} 24 6
2467.4 0~5.023 alr,—12] 17 4
2487.2 0~4,983 A, —11} 43 7
2498.5 0.096~5.057 3D, —13} 16 3
2628.0 0.096~4,812 31, —109 30 16
2646.9 0~4,683 sy, —83 12 13
2650,9 0.102~4.778 sF ,—z5F¢ 60 2
2659.4 0~4,660 317,—7° 76 100
2677.1 0~4,630 3D, —65 7 3
2702.4 0.096~4,682 3D, —8; 31 30
2705.9 0.102~4,682 SF,—8; 20 22
2719.0 0.102~4,660 SF 7! 17 18
2734,0 0.096~4.630 3[), —6? 40 21
2830.3 0~4,379 31)5-—4] 57 13
2893.9 0.096~4.,379 3. —4 | 16 3
2928.8 0~4.230 2D, —3} 49 13
2998.0 0.096~4.230 30D, —33 58 17
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B K HE & i - YRR % 4| HHxS &R
(%) CHL R BEOQ8 | EO@®
3042.6 0.102~4.176 F(—2? 100 6
3064.7 0~4.044 3D, —1¢ 95 73
3408.1 0.102~3.739 3SF(—z3D} 63 3
© HEBESLEHKRI (Sullivan-Walsh) ##&,
@ é%@ﬁﬁﬁﬂ%%%%ﬁﬁﬁ&m;
@ HERENSS-THEd,
X 5.40 AN EMTFIENRE XM ENHBETEHE
&% | 4 X i k yi<] ¥ OE| RE®RIB
B W &% R X K (Rse /R F)
Xk % TR (BREEZR) (%) Mkt = 2
[265J P-E 303 150 REWAT | 5 E(HRES)| 2659.4 500
EMIZzSQZB SR | ZR-E(FIRA)| 2659.4 | 50
€277, Techtron AA-4 HEBESL  |RH-H S(HEY)| 2659.4 0.5
388) H’I‘V9 I;—los BH #& T 2 SRS 2659.4 0.7
== 2659,4 1.0
(FHIRE, 43y | 2174.7 1.7
2128.6 2.5
2049,4 4.0
2103.3 4.0
2702.4 | 4.0
2084.6 6.0
2628.0 8.0
2144.2 10
2646.9 10
2719,0 10
2734.0 10
3064.7 10
(259]) Techtron AA-4 | EIRE20HB BE-LB 2659.4 1.0
9.9 ER-FHHBE)| 2659.4 1.0
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£259) HALWR -3 | 2659.4 4.0
(TS, o8
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HTY R-186 2R BHWEE) X 0.15
FEEET
HAAWR i = 8
RS IR, 48D
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HTV R-166
BEED, =E-EH(WRE ) 0.15
Amk = 2660 s o 2.0
2= 30 L G
D ERAH;
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HER(258 47 T Bk wT oA R A6l TR, 2719.0484 5%
52719.02R %k E A, W H.2719.0218 BBk IRk, 2750.14
B BRGSO, P, 2524 .30 Mk 5252429 R B 8 B
&, MERBEMAHRBHNES, AFFHEXBH, ALK
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(R

5.27 &

ARENE TR mERRL, BEAAERALEHL
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R RIS 10703.0 Roe /ZEF-5E, SCHRRI268 19 Rl — R (L
7% A.S.LEDABAT RERE - a8 kiE, * 3434918
AT S O /= -8 AR XKBIEE LENSRGET, A
RCAOQ31A JeH %5 fiSchott UGTHE BT W 3¢ iy 1k (8 8k
BRFRIERG, THEMH0. 30w/ &7,

5.28 %7

AXREH— SR LES T LE, RTEMTH—ERH
B AP, BRI FHEFEARENEIE. AET-S KB,
FI1S0R TR 4T Bk M 23728 . 05T e e (SEBs k& 3726.9,
3728.0F13730.4 L=k, fH2 Ta° F—2°F(265), LA HHARPR
1008455/ T, EERS-CHRr B AR A — RO RASUT #
Rt RHARBRIH5. 0% /22583, fEfe—FkIEH, WA
JE 65 Bk ARG W19 7 80 Tow /TR IR, 2R Ak 2.0 A
BT HEURIT , X LR H AR PR 2 /D 7] 2 201%

5.29 A

5.29.1 —RGIERIEEKE

CHRC105, 1064 56 7 B HEAT T B 12 B sy HRBF e C106,106)
Sh— B EEATB T Te i kT Y TR il i R 109, R — i
A48T WK S il sh By 6 BRST RAR R 55 O 38 B C108), SL b A BE 4y
Ve 32 A LT AR e T 74 A K e U 058,95,114, 190,268, 483) . & T3
AT B ST AL 1 7K i e 97,2703,

5 TEE B DS T 2R W e B S F 5. 41 RS R R S
= AR R B R T, 12039 . IR B R, MO R AR
TR P PSR, EER AR, % Tl it
BRSPS P, TRAA, BAGRHER X RSN S B3R
TR M e 5 2% b W e 6 B 2 R AR AR B 5 %, RN A
o TRANERER0.26M TR, MERSFLTRRZSLE
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THY, AR R AR SR Rk B R gk (1080, SR IX — 1
AR ELLBIEL2074. 848 A LIRZ R B BIREBHRIALE S

® 5.41 WeYMHFRHAKW06D

5.2 S e % \ KRR | HMERE
(%) (R F R " & HEEO® | EO@®
1960.9 0~6.323 WP, =35 8 67
2039.9 0.247~6.323 1P, —359 42 100
2062.8 0.314~6.323 1P —387 100 53
2074.8 0~5,974 P, —559 21 2

O HATEBOEAT B A
Q@ £EIRAL AT K W 2R O i e B AR 1 AR IE s
® EZES-AkXED,

5.29.2 XBFENRHIEKER

MEE. 42715, FAERBORIT B RRE/NBHBER. HT
EEBACRAE2000R AW BMEMME, Bkbr LA B
RBCES, 1903, WEGEICER A TR FHMX, AT @ IR Fe s ek X
KB R R K, BRBAR N, kKBS RE[AS SRR
s ASHEREBANTAEAEE. RS AE2000REE M A
ARIHICHEmN, B, H-NRolE L RERN R5TH
PlEAT R H R (0.036M5E/287F) 190, 4RiE LRk, {#
JHFABARKEMB B R ENE B g8k, whdkalk
RERBARALE, REUERGH N RERC,

5.29.3 F 7 N

EBE-FRKE D, 100745 T & M Ag. Al, Co**,
Cu®*, Fe®*, Hg**. Mg. Na, NH,*, Pb. Sb**, Zn 0 Te XA
RO ABRM, AT ILEMITE, £MEKEHE H 2MHNO,
BRAEC1063, SCik (399] WiF R R B S~ d kHad, 1004 &
MRS A MR (2940%),
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P 5.42 WHNBMFIEIMENNEETRE
2% | % X i k% (@ k| RRAR
B om 2 B OE G R (B /EH)
XHEK | WO OOR) (RS %) [{=%tL=2
£58, L.l. T AR R AT BESE-F | 1960.9 0.4
483] RCA 1P28 (Zeiss)
32
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32
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17
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3.3
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AFS-6 kK, Clr ) (FEA
Amx = 2175 - :
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0.6
HTV R-106 (Beckman)
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Bom 2% B & W (R /% 7T)
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HTV R-168 (R, 43D
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Techtron 2B R AT BER-LE 2 6.0
AA-4A® (ES, 578
HTV R-166
FEBET
RS
D G- @ Te-Se WomBXE,
@ Bi-Hg-Se-Te & % (3 As-Se AT RE
%471, B, BEXEFERS
@ KUTCEBESOME ET @ ETBRHE,
5.29.4 % EX

RS T T MBER IR RHAENRERTERD, &
8. 5SMHCIHF B BB AR B 450, 08 ~ 1005 7. / 2 FHm ok =57k
BREANMAGRBPES TEN G, IR 3 — Rkl

5.30 &k

5.30.1

~— B9 ¥ 1 #0 3% 3k o 12

REBY IR PRI LR R A A XBR(117),0230] LR F L 5
P62 F i R AR EE B BOR AT R /Y, X AT S BB .L
BT (A.S.L.) bk, RERMBEICHE. SHMEMER K
LT B ST R RE FO AR T s 1L BB o X TP ATAEIO0 1/4 Bl o
e, RERR BRBEE ARRKNERELER - KBS,
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I Wl 3= 3: O SR A oS
REMY R 26 e 8 UM B 7E 2500125308 2 Al (L3 5.43),

B s RO R TR0, h TR BB KRR B TR HE
oG B AR, AARERITIC AR 2 B AR, R AR
Techtron A A-4JF-FWMrsr JoELr, JFE# A ER @3
B, MM &ESEMCEPess: (0.3318), E—R B Kk, X
2516 . 132 7] B B2, O 5a / E A oM IR, fE BADE SRl K
Mk, 4y 51250, 70550858/ £ T, 7E2~1000% 52/ ZFTE Bl N
P B2 2Ry, MERDX A WRETER, ARkt 2R ok B AL bR
AEh, BEWMA (10k) S0/ BT iEIFHR, FRH X #r
HERERL.8%,

¥ 5.43 EMRTFIZRNRMC1T

¥ K t % " = YeREETE | HEEL
(%) (L FR) FIREOE | BEO®
2506.9 0.010~4.953 AP, — ) 89 45
2614.33 0~4.929 P ,—3 P} 69
100

2516.1® 0.028~4,953 3pP.,—3P) 100
2519.2 0.010~4.929 sP,—3P 64 27
2524.1 0.010~4.919 P, —2F, 70 36 -
2528.5 0.028~4.929 1P, —3 P 73 48
@O HAXBBHBRITEE

@ EFATEE-H kG,

@ eI LIHLR,
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FrRER, EREERBE CEREREMENTY EE M OF
2500 AR ARELHF) TAHAIE,

5.31

5.31.1  — A8 %5 M 7098 ok 5% it

RTERE B T2 TRATLUA AL R, G2 k& £ D
C2MF T EFAKERERN R R M & ERH. XAk [428]
B (244,245,393, 394] v e o xR IRF38 64T T A E R
o MIXEEHF AN ML ELC7,366, 443, BIM LR R, AKX
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For, NTPRS TXFUTED AT LRI Aldous 3 (57 i 4
I T WER BB ATRIBIERDCIEFpM, HERFRME TR,

WA 72800 1 U H13280. 7803382 . 912 B A JL IR £k 41 1%
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e Ll Ceb A mias Je il me B2 2 BB A BHERI(~1.7)
(RFK5.44), BAGEREY], 3382. 9K FH-H-A KIE+F,
BB RO B/BUR B BRI ETUER, R T ™ Wi
o

® 5.44 WMAYMFIENkNHC245)
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M 5.45 WHAKBRFEXEGENNBETRYE
2% 4 X it ) X b4 ¥ O | BHERE
B on B ok % FE (Fm /= H)
p-d N (6D (BB (8) ({5 =2
£10323Unicam SP900A] 150 FEIMLT | #5-FGHES)| 3280.7 | 0.15D
EMI 86018 3382.9 0.100D
2712.0
[411, L.1. 150 K anAT H & CEMDY | 3280.7 0.08(D
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8.0
[152) L.L. PEOLARAT | ES-E CERD | 3280.7 ] 0,001
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[264, P-E 303 150 AEWMLT | 25 -85(M®A)| 3280.7 0.2
1
2653 EMZO"S”B BOBERAT | 2o ETRA)| 32007 | 0.003®
£58, L.1I. TR BT BESKHE-K 1 3280.71 0.01Q
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2682 8.0 -2 (kK
{Beckman 4020)
(4332 L.1. TR AT R -E (EW) | 3280.7 0.0001(D
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8.0
(142, L.l 450 EEIKYT |BESrEGER)| 3280.7 | 0.0010
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& H (E¥) | 3280.7 0.003
1642 2.8 (HETCO) . ®
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£428)} Techtron AA-4 B AR 2R Bk 3280.7 0.0017
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2% | 4 X it o . kK pe=] B K| BREER
®Boom  # ok R (R 5w/ F)
R | O# O (B (BRBEE) (&) ({EtE=2
{3662 L.I. TR AT BESHE H | 3280.7 0.0005QD
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8,0
652 L.1. 150 AR IR4T ) &= F (EiR) | 3280.7 0.05
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HTY R-213 0.000085)
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]
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311 | | P-F 403 220 BT TR -k 3280.7 0.02
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3 Hik #OE G (HREEPE ) (%) |15tk =2
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393, 9.9 JO
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SHEMRS (B TERERL TR, HABSREBA T s,
65 A EEOCIRM A P AN, 327405828 f134001R £%
FEAE R — A B £ oy B Xt 3280.7 A1 3382.4 & WL B MW E P A T
10961 :

5.31.4 B

WL (IE) TEKRBELEREARRRTENG, 2
K-k , " RMiKx0.045EH5/ FH H g,

5.32 4

B CARRARAR) MEFFEREES RAME L
., CHK(86)IRF THESMMAARRPHMENOETES, &
D-E B B PR LS, thlt 2 UL 48R 78 3302.3 F13303.0
2 (251/2—4;)2}’9&&)&7}.,E%lﬂ?ﬁiﬁﬁ%ﬁéf’ﬁﬁﬁ)@pzPo
&, BISRE5890.0f15895.9 BHF K (3p2 Po—>2S.,8KE), X
Bt D-WER LRI N |

fEsyBrf ok darh,  3032.3 #13303.0 2 HHEL B AL B8,
5890.0/15895. 932 H BLERAY FE 53596, ek (10,113,0197,198]
K (211, 217) SBAIET KGR SOCBR T R, Scit (11
Wiz, fEFATEMSAERMBRIIET, BT 8 D- L BRBHE XK
BA RS RER, AT BA5S895. OBMER43 10
B (££5890.082 8% 25 .

WAFHT UL R, T T-HF30 R 4k 3% Yo ik Rk Ml 4,
B h A TR MCRUR & SR ORISR T, EHlVE 2 SR
BUE B R B RN, BRM (ML LReR) %
SBBEIT (OsramfIPhilips) MBEEK, HXRTF% X o 1 1
ABEA, B AR AT 2E T LR & F TSR L SR TR A B thBR

273



R, REEEDEHETRBCLIT (RN ER R Mk
by ARSKHAT 5 B R M TARCE.34,77,1900, SR{T, JCik (6)
PR 4 B TR S TR WU BB (X037,  BIE BB AT
BAT) FraRE RRMSCER (476) Ml msk RERERAER
2215 0

T Srik (1907 BT BRSBTS RO AR AR B, i
2 S-S KGR, A4S0 KT VU, F5890. 0% JUE & T
B, TR 0.0075605 /B A, T RUCHK PR T3
X KuhlfiMarowsky fE T 4r#30254),

5.33 £2

i TR0 R B TRAT R IR AR A BB A F A M, B
HEMRTFHCHRRLD, 8 (AEbEBLEER) R FHELEE
HHEERIRE PI—'SHeiikd (FHYT484607.318),

Z2ABIANERERES AREN, K, NMZEEIRES
25 B8R MIKE KB BRI, CEk (142) RS T H40 L 4T
REMES WS KB A 10007 /A0 B HER, R
(483] Jr&3 T M BOEATA M2y (MILAE-48), FH sXiEH
PSS -EFERKMEEITO0.03M % /ZFH vk HER (A%
te=2), 3CHk (176] MBS ERRBREZ - KB PHBOCEEN
BR300k T BERMEHEMR, & MHTechnicon AFS-
6 F e eitcres 1460, FERRAER-LHRK B R T
L mi (0. S%ﬁ&%/%ﬂ)o LS 451t ﬁifﬁﬁﬁ
Rk KGR FR ek e B TR,

5.34 ¥

5.34.1 ~— #4550 9% 3k kil

R R o deRetd: SR (UL5.29 ). A 3G Wik
A, BXRXPoERGEEBERAHIOR (105, 106]. (245 K

274



(1907 3R 5y, PR{L4pC105,106,114,270) B ali 4 J§ (58,4833 4k By
To BB B AT B BB R IR T
WEEO R 190 IR WY I R HE S T3R5 . 46,

¥ 5.46 BB DRT 3 JE Nl (2450

¥ ok| £ - . FFEEMEH | O K K
SN ERCESS mr@ BErled
2142,7 0~5.783 3P, —2S" 29 100
2259.0 0~5.486 *pP,—5S3 100 1.9
2383.3 | 0.584~5,783 1P, —1S? ' 64 22.3
2385.8 | 0.589~5.783 SP,—3S51 72 40.8

@ FEBESCHERT A
@ IR AR XS B AU A% G i R B PR I ERIE
EZ-E KKEH,

BRIRRIDEICRE 2142 . TR ILIRDE . 2259. 084 & sk (X HH
BAR 585 E1E 5, FE2081 . ORAC W B B BITR 5509 . WA’ P
—HEILWMHAHE R BEF, HILR’S BMRERIE P P
BEPENTG (ME2383.3M2385.81%E) FWREER TAR
BRER SV, BRI T7E2142. TIRIOR Wbk 72383 . 3712385 . 83k 3810
. IX—HEXIHRT LR F06), 2383.3F12385. 8K %Lkl
WAREST TS |

5.3¢.2 IR KHEMEHBR

FEARR A U3 44 F AR H BRI T3R5.47, AKX
AR I8 R KT AT BR A9 B AR AU RS tHARPR (0.00555% 52 /&) 5 Bbid Ak
BB T T AKE R BRI R AR R M BAES-S
KIEC90, ALEF R ROSIEH : ERES.OABRIT R —
FhRBBROBEARE, RERHBBEER-LHXE, RR&
BB RN TR, RATHUEEA—RK &, 450 LEK
KT 6 U5 oA H AR BR A 2 (0190, i H A S HTIE.

276



¥ 5.47 WA RTFIRRER M EHRRNBET R

4 % it ok ez BE | BHERR
BEXH | B W B | MK (W=l
G ARG CRBEER) (&) Ukl =2
1.1 - -
(58,4833 ol EREBAT | S5-5 (EH) [|2142.7] 0.5Q
RCAIBIPZS (Beckman 4020)
1..1 "
£267,268) L T4 R EL AT H A (FEFK)  [2142.7] 0.50
RCAiBIPZE (Beckman 4820) L
(105,1063 |VTEBR OTOWA EpmAT 2T AR (RIRA) [2142.7] 0,05
#5960 ,
£114) EM]fééés B AR BRT | 252 (HBES) |2142.7] 0.06D
17
(270,433) S.A.A1740 T 4% BB (ER-AREES) [2259.0( 1.5
HTV R-10s h-@
3.3
£65] L.I. 150G AT =N-|] (EH) |2142.7 50
RCA 1P23 (Zeiss)
£398,399) S.A.A 3000 %ﬂzﬁt%'ﬂ 25 -tk 2142.7{ 0.05®
HIV R213 0 G R A
£97) S A.A1740 o) H-8 (EF)  |2142.7] 1.5
| HTV R-106 HD (Beckman)
£190] Beckman 440 - BesSE-H
1507 & 9RAT 2142.7| 4.2
RCA 1P23 (REE) |
BERNE-5
450 EL T I AT (D) 2142.7 0.79
T AR B, KT %ﬁ(%%g)ﬁ 2142.7| 0.48
Fom | 25 sd@ra>zz.7] 0.00s5
£245) Techtron AA-4| &R0 ER-LB 2142.7| 0.05
HTV R-106 BE A% £T (FABE, H5) [2385.8 0.5©
9.9 2383.3/ 1,0®
2259.0| 4.0
2159.8| 20
2081.0] 70
=E 4 (FES) |2142.7 0412

276



&5 30k

5 X it
B W &
i €

O 4 AL

%k i

R BEaR)

(&) (5"t =2

(2581

Techtron AA-4
HTV R-106
9.9

2 AR AT

2T
GRRAE, A8

2142.7] 20

TechtronA A-4@
HTV R-166
e
Ro

I BARAT

2 67
(FiRE, £8)

SNCNCONCONCR NS

{8t =1,
Bi-Hg-Se-Te£ TR X (B{LH) 5
SR W E A 100555 /& T s
Te-Se ML EXT
# A, RO RL
AR TR
ERed,

5 S -T KGR, 2142.7364%, 2383.371 2385.8 MM
PA R 2259.03R 2% Ryt i ph 28 (LAXT BralesntE ) SR R
MR £30, 50800/ EFH. R MmN, "TXH
R RN

v

5.3¢.3 F

i

TR A2 S~ TRk G ¥, 10045 754> F B Ag. Al, Co?*,
Cu?*. Fe?", Hg?*. Mg. NH?E, Sb®*, Se S ZnX IR F%
Y5 S RBMO, 1S EZS-CkiGh, # R L oina
FIS IS 2 £ 2520 96 (399,

5.35.1

5.35 ¥

~ A 5 4 0 3 3¢ S 7
ERRA EREAMCH KA, CHATRABEERT.

277



XHER (62) S AJLFAFRAFIEFBAI B (EEMEMA
MpEa BB b, B THEMEMKGEERNXERE, MFIA
R S -HKIEMBIRA SR - KGO B W & & BN T
JEK, TidETRA SRS KEA 9 JEXE, &FSRBEK.
2Lk, HERU B 8 kiU BRI BT, &R
;gécjﬁ[ggﬂ‘uﬁ,186,258,266,312]@ﬁ%5@§3@%(65,103,142,164,190),
RRERGEENEEE, it (71) dRBSiLTERICRIK
HUAT B SR BEEL R 2 SO AT (Wotan) #9385 1%, o
BRI FHEME b LR MR R FSTT5. 734k, {A%kR -
FER R T e R AT Y E iy (ES. 1), 3C Bk (266] vhRF
R T KHFESeLk, AR REE B0 T NRE 8 kB 3775.7,
~ 5350.5, 3519.2, 3529.4, 2767.9, 2580.1F12379.7 #. SCHR
(733 T T AL TR B = R ETRE M X 3% e g
(%5.48), 3775.7, 2580.1, 2767.9F12379.71#5% Ak,
mi5350.5, 3229.8, 2921.5, F13529.4ML% HH BRER TS, H Y
FE—BACER KD EE R A Py, WRARERK 2P,
EEZ FEEWALE (0.9668H F1K)0G13), HFH% S fysE%R
RER: HRKER 266, 2918.3 1 3519.3 Heshk — 52 2 $h BB BRLR 35 ¢
(BIsn2767 ORWMEE* Do, WHRBMEKE?Ds ., RER
$13519.388%) . CHR (316] Ay LBiFXLT, /A KB
 (BAER-ZH) P, TRAFER L BEE 7™ . 5350.5
BREGRAESRERE MR BER R AFE X, 1B &
J775. T RBMBRIRB IR % % (HiZERAFHEEEm
15.5%). #ATE, K 5IFE 5007 9% 600 Shn g Hh el A S Ot
NR%, BoAXRERMBES/D, RMESEMLER-Z BKG
HXHEMRLE AR, A 3k Ko B AT I8 9% B (53775, 738 %
MGt kM, HAES350.53R T B B BR 2255, A AP R B R &5
BAERENREES; AXERET, RS ED K5
HE LI,

278



(B FR)

251/’2 zPl/z zPa/z zDa/z zDs/’

T v T

8s

78

Bl 5.4 FEMSETFSOEBREHE

¥ 5.48  SEoHIRT 36K K@D

B K& £/ \ IR & 5 0E)
(53 i D@ BXE Ot EE

() (BT B

2767.9 0~4,478 2Py, —6d? D)y, 13 18-

3775.7 0~3.283 2Py 7528, 100 100

5350.5 | 0.966~3.283 | 2P%,, —175'S,,, 80 36

@ BAEBRLITHE
@ BEAR A X IHE ORI L

@ EES-HKEP,

279



% 5.49 $RMRMMFILNRXNENNEET R

R ‘ X & | wk | DR
sEIM | B WM B | KEAR =5
# (B ORERE) (%) .. !
Btk =2
£446) L.I. Emie | H-8 (Ek) [3775.7) 1.0QD
RCA 1P2s8 T Beckman
£2663 L.I. S¢EES | H-5 (E¥) (3775.7] 0.04©
RCA 1P:2s8 BT (Beckman)
3.2
(411,412) L.I. S0 &= (EHD) [3775.7) 0.55@
RCA 1P28 i (Beckmand4020)
5,0
£1033 Unicam SP300A | I50E&AM 2==-KE  [3775.7] 1.0@
EMI9601B 1T (B4
3425 R -A(HRS) 2.5@
£186) L.I. &S | BK-& (FEH) 3775.7 0.5
RCA 1P28 4T [(Beckman 4020)
£152) L.I. PP | BR-E (EHE) |3775.7] 5.0
RCA 1P28 AT (Beckman 4020)
(2653 P-E303 lsofﬁrﬁwﬁ%‘rgcwﬁé) 3775.7] 0.2
EMI 9592 B
20 BLERIT S-S (FHEA)|3775.7| 0.1
(8121 Jarrell-Ash (Versat)| @ B&R< | =<-H (K [3775.7) 0.3
RCA 1P28 AT (HETCO)
6.4 (Hg-90H.)
58,2687, L.1. TR | 2S-8 (EH) [3775.7] 0.1@
268) R%ﬁ, 1P28 1T (Zeiss)
£483) L.1. THRIEE | BESHE-Z (3775.7) 0.008@
RCA 1P28 T (EH)
8.0
{142,164) L.I. SBOEAW  EEswmE 377507 0.07@
EMI 6255B@ £T (ER¥FD)
2.7 (HETCO)
T..1.
C114] EMI 6256B |ERBEBAT|ZS-E(HES) [3775.7| 0.209
17

280



P 5.49

2 S v v o ok B Bk | KRR
sExA | W B | MEOULE R TN
W U8 (BB (%) (5" =2
(3493 {Jarrell-Ash(Versat)| € B#ES | =40-L (FEHD) [3775.7] 0.1
RCA 1P28 Mres AT (HETCO)
6.4 PR | SE-E (ERD [3775.7] 0.1
BT (HETCO)
(733 R%Ezfgzs ERBRA|ZS-EFRRES) 3775.7 0,129
20
£1992 Beckman 440 L0ELENZS-EFHRS) (3775.7 0.073
RCA 1P2s8 i ( Autolam)
150 AN|ER-SaRA) [3775.7) 0,13
xT (Autolam)
TR - 3775.7) 0.027
AT (FREHD
{ Autolam)
C45) Jarrell-Ash (Versat)| @BERS |ZK-LH(EH) (3775.7] 0.005
RCA 1Pa8 Wi | (HETCO) ‘
£258) Techtron AA-4 EBEES %‘@‘t_—z,ab'& 3775.7| 0.1
HTY_OR‘IOB BT | (ARE, 455) |2767.8] 0.5
TechtronAA-4® | @EES | =54 > |o.s-
HTV R-166 BEAT | (FRE, 23D
ERBREFELRE
@ 1E"ELE =0.75;
@ E%=1 .
@ NHEHME I -15T)
@ #HAL
® THEHE.

| 5.35.2 308 & Pk AR M B R

AR OEFHER A B O HRR 3 T-3%5.49, M1
&M TRIMEREMY -2n. BRERETBCRITIEM
A EZREBBBARRHRE, SRR RAERES
5~10f%, X— A REAS % RHUD, ik (73] RS TEBREA

281



SRR M, SIS TR b S MR A T (R
9% THEBLA 12588k W) Ho, 70 L3775, THRER A HEAR M il 2%
AT 50MT /2T, Ak BOREA B B K H fE T 6 8 B 2
I Bk AR R C 2583,

5.35.3 F 73

AE FoObZ R (L FIRAIRE R LRk F. A, S
e TR, 3734.9F13737. 188 £2 i)™ 6 i T 0K RS W
B B 500 I KT BUR HI3775 . TR 5 B A Ml F 1961,3775.6,
3783.5F13807 . LRBRER A oA TR, XA AR T RALL 1:0.423
BT IRBAESHEFRIRD, mEdRELBETINTHES,

5.36 %

5.36.1 —AISHESEE

8 A LSO R AT A T SR 750 e WECes, 2,114,244,
245,258,265,398), Ftvh A7 ZESCHR (72) hiRiE M4BT K MG
BHOR TR, |

S ok M P 4B O IR — % T RRITAR D, R KB
B WT S S HLE T B R G Pk i hids . ek (2450 WS T
C RESH TS G R S-8-5>8-2>% K-
E>AS-T4., RBESS-SME-SkEF, HEESEX
RIOBEREXRELR, HSEKELE. EE-B-ZKEH,
AORERER, TRABEIEEHEIEES, BE L™ E
FHREBETD, AT RRXFRE A, W HRRRK 1, 155
B MERER TR ZMBGT PR, Xk (362] R 5 /£ Bk
MBS (Alkemade®!) EABREIZIS -2k iGrh, B Pk
F IR AR SR EDR TR (Meker) #
o 0L, SOk (61] AEFIRAMEKMIEMRANERZ S-8
MBS ME-EAE (HENE LR P &, BER

282



TILRE (LR R B KM TR 8 0 58 18 S miE" Rt o Zm, A
A AESBEF BT PR PRV R R,

B R T3 8 B T R R AT A SR B AL D PR TR B B
3 BIR AR R EFIARS .50, HEFTI, KK K E RREN
Ry, i BT AR L,

¥ 5.50 SREYHEFIEK KM, 2450

oK | % LA R W tEEd
(%> CELS = T | 4@ | 3® | A@ | B®
2246.1 0~~5.518 sP,—3D? 20 1.00 1 3.70
2354.8 | 0.210~~5.473 3P, —3D)} 44 32.1 16 3.61
2429.5 | 0.425-~5.526 sp,—3D3% 52 54,3 18 7.42
2546.6 0~4.867 3P, —1P; 13 46.0 4 5.92
2706.5 | 0.210~4.789 3p,—3p; 51 380 20 81.5
2840.0 | 0,425~4.789 3P, —3P; 97 500 44 |215
2863.3 0~4.329 3P, —3P) 51 330 55  |237
3009.1 [ 0.210~4.329 AP, 1P} 38 420 42 1200
3034.1 | 0.210~4.295 sP—1Pg 63 620 80 519
3175.1 | 0.425~4.329 3P, —3PY 87 780 100 482
3262.3 | 1.068~4.867 1D,—1P3 100 570 13 8.14
3330.6 | 1.068~4.789 1D,—3P? 11 725 "5 37.0
3801.0 | 1.068~4.329 sz-—SP‘: 20 | 718 19 66.7

O #HE-F-ZXEH. :
@ HEBRESLERTYE, 28R WS LB /R BEIE (2457,
@ MERKBATHE: HIBEIHR MR LMW N REDRE 72,

2246.1, 2546.6H12863 .3k hdkirdk . FERFMNItIRE
R’ (2073.138) LEFARBINFEEES, BESHBBLAFH
FREB RSN EE, MEHKE %6 (4n3262.3, 3009.1,
3175.1, 3801.0%%kZk). #mn, MIZHERHE, AA°P & (EH
BRI IGESR) MRS EREMIRFE LRy CP K

283



el AR A ER) . BW2706. 58 a8t 7= H:2840.0 F13330.6
BERET ., EXFHERT, AEHERERK2546.61 2 5™
HEBTER L SRR R PR R P > P S 315 ke B S04
ERELR (3034.138) BMBRLZE LIRS LB A ¥k, X
MR (72]) i) 52863. 3 L IRER A PR RN SE 628 RHEATAVIE
BRI, T P, ANBREFHESTRLER, MiiEs
T3034.1F13009. 1 R L R e i e, MIBE-E-EME-E X
GIREE (<1140K), HEHBMRER Pl ° P, S &%
0.7 : 171<0.6 : 1. ZEE-E KM+, 3034.1f1 2863.3 IRATIRE
FegRBE, XBETRE P SEGTHEX IR 4N, HmaRk
BEESEMEERFRTRE, |

5.36.2 X HRHFRHRR

BHRFIOCHEBEHERBIIT#S.51, Kb RERLEHIEE
ITICHE BB RBRAE NI BIZEIFT2, A THRIASET
ErRENRBERNRKREMGCE, S5 XeEMn, B
RELHRBIAEL.5 2 1R3.5 : L2, AR sERnSRES
D PABETRY Ye s8R 88, .

HES.L1IFLAEHY, BSARAGEE-S-EXBhrI B BB
XfEs, BESE-ZV ok BPRERLBEFE, ERRTNg
PRk, 3034144 HH B MR, Scik (72) 9 TH
RESME-H-Z KB, 3034. 187 )LPELBE TR &Lt

THIASRERHER (0.1085/2H).

- FES-E-E KT, 3034.1 18 0 kR s LR Y
200783/ AV FEE-EY Bk Kb A5008% s/ ZFF248), #&
WPl &Rk e, 3263.3004% (ELERERE) P2 28
Bk BT RY £ 1 7 Bl C245)

5.36.3 F 7 N
| EAENMKRBERET (%3 (721), FE-E5-8 &k %
284



¥ 5.51 $REYJCHI T 3536 el R0y (LB BT et

5 % it . B | B | RERIR
gExe | B W B | MEER RN
W () (BEER) (%) {5 =2
2653 | P-E303 150 F & INET) Z43- S (FiE5)[2863.3] >1000
EMI a592 B
20 ZLBAMIT | S-S (FEH){2863.3| 100
£114) L.I. AR BB AT 258 3034.1] 0.60D
EMI 6256 B (WS
17
(3982 S.A.A 3000 TR BT IR~k 3034.1} 0.5
HTV R -213 (RS (mER)
12.0
€72 P-E290 | T | & ®-=E |3034.1] 0,109
RCA 1P2s CEFD (FRE, 95
20.0 |
(65) L.1. IS0 EIRAT) 2R-E CGEHE (3034.1] 5.0
RCA 1P28 \ (Zeiss)
(258 | Techtron AA 4@| mommtr | 2s-2k > |30
HTV R-166 (FRAE, 8D
EERETH RS
(244,245, | Techtron AA-4 | HBEEL | E-F (FRA) 3034.1] 1.0
- ] 2863.3] 2.0
393] HTV R-106 BHAR AT 3009.1] 2.0
9.9 3175.1( 2.0
3263.3] 5.0
®q-2-8 3034.1{ 2.0
2863.3} 3.5
(FREE, 58D 13509.1] 4.0
3175.1 5.0
3263.3) 15
ES-AFAEA)3034.1) 10
‘ 2863.3| 35
3009.1| 15
3175.1} 15
3263.3| 50
BS-LB 3034.1] 30
2863.3! 60
(RS, S8 13009.1] 60
3175.1] 50
3263.3] 150

O EHE=1;, @ ETEGE.

285



di, 100f%&#3Al, Ba, Cd, Cos Cs, Cu, Fe®*, Hg, K,
Li, Mn, Na, Ni, NH%, Pb, Rb, Ti‘*, Tl, Zn, Zr, Br~,
Cl~, HPO?", I, MnO;, NO;, PO #1SOI™ A ™ T,
Ca, Mg, Mo'*, SrfIU*SI&FNEZHMH 2412, 6.
5. 5#10%.

5.37 %k

IR T35 e e 3 TS Bk Mo O RHR D, X R BRI HEk M B
AW W ER AL T 3200~4000 RIEE, EHEERERTR-ZHRX
EEAERBHNHAMCNE S, MiXFKBRILTRETLHH
% 5.52 kIR0 K259

~

¥ K| # % - - XFEHENEM |8 M % X
) CEDS w09 wrO2®
2646.6 0.048~4.731 | ¢*F ,—uD} 12 8
2942.0 0~4.211 | a*F,—v?F} 14 6
2048.3 | 0.021~4.225 | ¢*F,—v*F} 15 10
2956.8 0.021~4,213 | a3F ;—v3F} 20 8
3186.5 0~3.890 | a*F,—w3G, 34 17
3192.0 0.021~3.904 | a*F,—w3G} 43 33
3199.9 0.048~3.921 | a3 F (—w?3G 49 40
3341.9 0~3.709 | a*F.,—x3G 55 39
3354.6 0.021~3.715 | a*F3—x3G] 52 43
3371.5 0.048~3.724 | a*F (—2x°G 95 84
3635.5 0~3.409 | a*F.—y?*Gs 86 93
3642.7 0.021~3.424 | a3 F,—y?G} 93 86
3653.5 0.048~3.433 | a*F—y?*G} 100 100
3998.6 0.048~3.148 | a3F ,—y3F} 80 82

@ TEE-H-HAEH
@ RBrBEZLHABITEE SHEENRNELIEWMERELRIE
® RERBCRITME ERREXNEIECERMEREIKE,

286



T, AP, ERMRTORIEMRAE & (AFREEMB TFREMRME
mEZEHIESL), A TIEARERTFAGTFSKREIHEFE FREBN
B, ATHEAENICIELRBREBRSEES, FERME
RIBCR IR, SCER (112, 118] HHfxH—B R E R PGB
MYk AR B AT, B X APOLIR A R Sl B 1 & LR E -8
K HE R ARERS FI HH B A 6 e C118], SCEk (25690 M+ 48T AR R
MEATER - KRGS, BEEESLH W AT (Lewe) B R
KR, R4 ER EBBTREES. 55248 H T XL
RICRHFEX R . BsRrFE 0 HBAE3653.01%, {HE3199.91%
ARG HER Q.0RME/Z2) . ik BERFHEER
gilt, HTFR-166% 6 X% 320038 ML TE B X 1% W B &8
2, B HRR AL iﬁﬂi@)ﬁ%ﬁﬁﬁﬁ%%%?fﬁﬁfﬁ
s RT{ERS AR PR AN A s #2593,

MIE ERITE, A—REEHDRTFHEEMES, HE&AE
RA. BAr3Cmk (276) BB TR GRUMAIEER, b R AR
R KIGIR T A0, R RIRRILK0. 1545 /ZF (#£3998.6
AR .

5.38 #

RHR TR RMAMB D, £E5.37 Hitiehy X #4 RE
(ANEkpy R FHROEEHMEFENHEE) BEATHANETEE
i, X8I E M T THMER TR T IMINEHA
HE KB R BT m 2 TRH A TT R Bl AT R R (FE)
R AR -k, RBTHRORTFE ¥ . 3184.0
¥ G P =HE753183.4, 3183.9f13185.41%) AuE KIEXE
SHAETRKBEERE B LR AFEEK, dTFER
WA ME BRI, AT AR R, B g Bk
1.2%00. 0794 m /=T (5%t =1). 7E3066 . 4R A M HH 58 b %%
Ko EBASCIR SR AL LRARMBLES Sl dhsk
ST A1~ 2500800 / T, HEX bRk M2 R 25 TR/ A h

287



1.75% . k(145,146 5 (E FH k23 .0 PR AT TR FN Technicon
AFS-6E F3t4r d6it, HS5d20.25 foe/ZF s mmmR (e
3184.0384L)

R4 AP E A B T 3T L TR, DUE =8
BT (100 {%-8) B4WH T m 25 B /TR PEAE S iE S, 58
S BRE THERESH 18% F14%, WHEBERAEEY
1]%[11830

5.39 #¥

5.39.1 —MEFiEFOoE RN

HRE—FE, BERIEATRIEEMEN—EE, Xt
ERATEARNEELE, SEMEELREEERKREES
B i K e b LT B AT AU B T, £ K 19644 B s S I Sty
5 T LA RCA5, 4460, A7 3 SRR SR ILEL S AT 60 BSCEE, M
KSR, AR ML A FER ST e e B g MHR 098,103,203,
245,212 (B 75 % K MG T K I IR 158 v S 2 1 02 05
B AN B, SRR THELEAS ABBRNT, HANRBIEN
EAHMEN RS B, TS BRI B A,

SR IR TR0 JE LA 2138, 6436 HREE ('S—' P, BRiE).
SR, 3 T SRR G BR BB P AR 3075 . O AL,
A RBEHFIE B, FENEREN, SHERENE S
b 5 0 A0 4 48 45 03303

5.39.2 W AHAIRH KM

WH5.53T LA, VF 2468 4 RO BEURN K A8 F-FL 28 B
BT BN R B BR o FIREHRT, B A 26 o T 108,192,266, 272,
415%],%mmﬁgﬂfﬁ&g'f,98,114,483%]%[]%%%&%,0[5)%&ﬂ:]‘C244,245,
2503, & % OB ABBI T 290, 1 000 /2T (ML) WA MR,
PRSI, FIAMS0R MIRAT, THIMEBACIR B — Bt %

288



i

® 5.657 $£(2138.61R) BB BTN ENHREE TR

RCA 1P28

10

(Beckman 4020)

4 % it X i & HmeR
LI E R EEER. L
W (£) (BREEE) EL =
C375,445,] L.1. ' SBESHRALT | H-Z8 (ER) | 0.04D
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@ 3RETEHEHE.
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ELTH R AT BR 24073 8555 62320 002 B 6. HEAM
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JIAMEZTEB T, 3 Teaimisi. BEitkimwm
Fhok gt sk A AETR BERE R . RVEM . WTRERIFUREE
ﬁﬁjﬁ%ﬁt,ﬁmso,ses,%g)o

3k (387, 38914r48, W R ERBMEREEMASS-
KK, METHSMMAMERREDHR. FHE
T R R R PR 0 0.01 /A, BERBEKZE—BAR
#0015 /BT, MEE M ERE b A bR R 2R
5~T%. ISR TRUELE, RETERSRTEN B
TRMBCRBAHE TR E; X TR FRK, XEHREILPARE
B, EXBEEEIHBEEEMABEEE, HANEIERE
BB AEST RO AR R B, Bsk, SOLBEMNA, A
HmHal, — &R T 6.6, AL EEEME AR
M AEME 2 % 3 kayFHE,

TR EM AR (HETCO) A HE-8HE-85X
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Kt S0 &R EHPAg. Cu,Fe.Mg. Ni f1Pb &—4
BRI k0368, M CRATVE A e B R R, ML EN
Sehbr, kBN E X EYE, FibdEFE HITT &R0
Kb Fh2 poig Rl

Z 6.6 *HGOARTHBAREPDR) PHHMNELR

: HABE (HR/ER EEE (B=E/ED
B & S LU B 35 0
EEFEE | BETRl BErak | EFRgd
GO1 0.04 | 0.03 10 0.40 0.37
GO2 0.08 0.08 4 0.34 0.37
GO3 0.24 0.22 4 0.99 0.94
GO4 0.30 0.32 9 2.58 2,78
PDR1 1.15 1.19 10 11.4 11.3
- PDR2 0.80 0.76 40 33.0 28.9
PDR3 0.82 0.85 400 320 330,
‘PDR4 0.92 0.90 400 350 320
@ wizZzh.

6.7 & o B A kEBRMIHE B S AR RALL R, &
fheh B ARR R REEHEERER: MERNPAEBEAHR
HREEL, BEMBENEAEEMREARE, U THFERR
L RFEA (BlZnCO, CO; CH), #ABEKRBELLE MK
JE3E KT . _

6.8 MMM SRS b, B, EMRMLHE
RERFRHMRFEBNESRABREE, W H RS A
B, e EEAEREERMTREMBLA BE.

Rift, FHEZRARFH, LRAEEMARSHRERLER
BAT R TEIRHFERKES, ABEREYN, &
KIGHRE EHET M RE, A TEOES TR Sk, —EER
ARERFESTERWERER (EL568), HEHBR
BER-TH kB,

R 150 BRI ES IR A K GBI T 2O KB IR F R &k
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R G (B IE s pom B Rk, H, BB RS
TR0288), I A o B E W 5 T AT o il bR o I S A B
W THRRE4 . £ -EKE (E HETCO H™
ARBaEs 1SR B bralike, T2483. 3248, 338328523k %
Aok R 4y 51262.0. 0.9, 0.4%01 0.3 P /& T BT
HLi T, RAMLAE BN A RRFETHED REXN TH. 8
MR AE &R R A,

% 6.7 AEBARRENERLENHNEPER

B anEL Bm

TEREE | B B ® R k BB E SUER (/5
e | am/mam9 CE) &, &
Ag3281 0.001 (0.0005) 9.5 13.0 6.7
Cu3248 0.01 (0.005) 9.5 13.0 6.7

. Fe2483 1.0 (0.3) 8.0 13.0 6.7
Mg2852 0.1 (0.01) 8.5 14.0 6.7
Niz2320 1.0 (0.04) 4.0 11.0 6.7
Phaose 2.0 (0.2) 8.5 14 5 9.0

@ BERPPHRBERRERN KEEME.

{8 A7 1 B MR 2% A0 FHAS0 /L BUIK P £ Y TR R IR T35 0,
Wi TP R, B0, XFREE R A Rk 2 1
A%, TTABBRENBIRAKE; i AEBRERRE, k&R
B3, REKGERES. L@, Sk BB %
0.004, 0.04F10.068% 5/ ZEFH

HiTechnicon AFS-6% 5 T3 J6 6 8 028 We i Bt o i i
SRS E R AR R RS H (2% 3.5 )01, R§
& R B £ 07 8 S0 i KB K 510 1 5 58 B 5 B R K AR R 9
RO B A6 |

HAARER R AP ER TERBBLIE2ZE, RMRE T M
R FIR AR RS- R, B, %, 4.
S, AR BHELTR-ZHRABFIES. S0k, &
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AR, R SRR EEREREEY T%6.9. E&R
B AR PREDZE B i R i B oy r i REBEE ok sbsb, #rifdhk
RO YE AT R 7 M 2 PR 5 fRALRATIRH s, BOBU R RE A 2
BB, W& S8 i I A 5 B8 7EAICoR FET e 2 1R 4F
Mo

¥ 6.8 AEMANZRESNERSLBEHMSN5H
it P ) 5 R

RE (/B
& Ag Cu Fe Mg

AF |AEJAA| AF | AE | AA | AF | AE | AA | AF [AE [AA

67-2 | 0,71 0.9 0.7 7.9 8.5 5.6 23 30.1 | 28.3 4.7 | 2.4] 3.0
67-3 | 0.66 | 0.8 0.5 15.0 | 16.2 | 10.6 20 15.8 | 19.1 2.1 1 0.8 1,1
67-6 | 0.44 | 0.3| 0.7 8.4 9.6 6.0 16 16.3 | 17.0 2.1 2.2) 2.1
67-9 | 0.46 | 0.1} 0.45 6.2 9.3 4.1 34 27.5 | 28.7 | 10.8 |11.4)10.1
67-101 0.32 | 0.4] 0.4] 9.5 8.3 4.7 26 27.5 1 25.6 4.3 1 3.6} 3.8
67-1111,14 | 0.9} 1.1} 3.8 3.0 3.0 13 9.3 9.5 1.6 ] 2.1} 2,2
67-12] 0.46 | 0.5] 0.5 3.2 4.7 2.7 33 27.5 | 22.7 2.6 | 1.7 2.5
63-2 ; 0.87 | 0.6 0.9] 17.3 | 15.5 | 15.9 24 15.0 | 21.5 2.6 0.8 2.8
68-3 | 0.59 | 0.6{ 0.6] 4.1 4.6 2.8 43 22.6 | 29.0 3.2 | 1.0| 2.0
68-4 | 0,40 | 0.4) 0.4, 2.0 2.9 1.5\ 75 80.7 | 58.1 3.71 3.} 2.5

AF = EF%¥%, AE=EFEH, AA=FTRIK.

124 B SR BT 5 R 3 132610, IR FR IR -F3EEME
HIERTARN. ERERAR, EELER-ZB KBS HR
FRWBcRE TR MEBR N EREES-CRKBETHAI A —
B RE. M ERATRELL B THEE (BRI BbLE
BEBERHXEPAESCLHER) , HILEMEER-ZH0RK % Xt
FirP B MERL %R BT XK 48, IEISRE RBIESR, 44
EARLETI,

EasCER (1773 Brds i, RS KGR T BoR ek
SliEE M P BRER, BREEERS .
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® 6.9 ﬁﬂﬂﬂﬂiﬂ#ﬂ?ﬂﬁlm&ﬂiﬁl};,ﬁﬂﬁiﬂl‘&l!

TR K B M R ZHEER ﬁﬂﬁ(ﬁ%%@b

() s ® TR sl | oo | e
Ni 23207 0.015 20 0.35 1.03 6.68
Fe 24830 0.02 23 0.69 1.20 8.64
Cr 35797 ©0.02 50 1.26 1.76 9.47
Ag3281 D 0.006 9 0.23 0.74 3.76
Cu 32480 0.004 9 0.17 0.42 2.50
Sn 2246Q 0.2 50 1.69 9,48 —
Mg28522 0.01 4 0.35 0.96 2.02
Al 39622 0.2 50 1.25 7.40 —
Fe 2453@ 0.1 30 1.81 3.4 —

D EBR-THKEHEH N

@ ZTEESHNEATR-H8 G HRNRE

® faMkk =2

@ 12~15PGERIER, HAMAN6H,

EHFR T FHELES R RIS &R

6.1.3 FE{¥TIWHHEHA

Sk (2370 Aréd, FSEERPMQ T 49958 B R s O
BAT (Osram) JEIEME & M& B LA WH107 % AN, B
HEBBR 40 . 020850 /26 FF, MR ARIEE (322 B5% BT Rebe 3k
BE%, FRMEFTEH .

Jo, FEARIE - T k-

R KIEH WK B F LD X R BN A TMER S Wi T
KA R PR FI07 %6 MK, HIHRERERKFSS,
SCHR (328] LLBT K F3OeME T B A M &2 47 #
¥ (Margruder) i & RMmiofaE gm % s . & &
WBZSHE KIS, 450 EIRIGELSE LR MR R 75806,
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THAEREEHILETE, RTATRRA-TERERESS, &
AR FRAOME TR F R W& IIFIHMERB M, W
FROOAR MRS 8 A R R AR

% 6.1 ARTFREEMET R ES RN LRG0

B " B OE M OB EFIEXEEE(rrm) | EFRELIEE (ppm)
5 .
(ppm) HE (%) HWE (%)
Cu 5.46 5.401.1) 5.500.7)
Fe 41.04 3709.9] 4002,5)
Zn 23.29 2301,2) 2301.2)
Mn 17.18 17C1.0] 1701.0)
Mg 138 140C1.43 14001.4)
Ca 1225 120002.0) 1200£2.03

% 6.12 BULEPRRET IBINTIEEME188)

w® B (D
E & 5

T 320 0% £ & X i#
94 1.7x10-* 1x10-*
96 2.5x10-1 5x10-4
102 2,0x10-? 5x10 4
155 1x10-6 54 =4
159 1%10°3 B OB
A 8.0x10-3 1x10 *
B 1,0x10-4 3~9x10-5

SCRRC1883 4 28 FITE K 42 B i B -1 B 4 B8 5 (L3 3. 4%)
WE T RALRE R R, — e RFITR6.12, 355% 5 it
BB 8 R T Ho .

6.2 FERMER{L SR A

6.2.1 EETE. REURLMNF OB

3Cigk (301] % T HEKBEFRALRZMES A X R
LR R R GCTERIRK, L RYRR AR BRE - 5 %
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PEHERAR, B RAE R &R, SBE-SE-SRFH
A (2%6.3.23H)C300,

BANE E - RS R EE R THEG. 1, muxﬁ')‘i&,
F—EEUHg "B PR FERP, SR EWRERE T
H,SO,~HNO, (1 : )4+, HKMnO,~K.S.O:F8 Lk,
Frof AR R AERA G RO BE S i B, i A R B R TA
B TESEITRIER, BH0ZBFARBMABE -SIH P, x ¥
XARY, AEFASECHBEEMA I ZAE A ESBER TR
Wi, HrHRENE ., S RRERSRHREIT#KR. 1
SN BT —RRENES. BRE-SALEERRFAZHEER &
& H, WEEFTFHEEANER, EFRENREBESEARF
%o ARMTRFEERHEIVERMER L,

- ———r

B 6.1 SREVBIFE-SIEREEHSERRRER 0D
1—REEL 2—5 3—&St i —ERERETHRE
S—HERE: 6—BJR -S4

JR SRR BER - R T BiAR R T RATIREE R4y 47 B
B0A R Th X Fp R R T i b & B LA 18 R o TH BRI T 4R
M EERREERPIE ZAKFHE (FE400°CL1E) BEH T+
B, Bk " NP B TP, T AP R A SIEA 2 Fri R
FrarHo & AMULBREY — o 47 2 R 5T %6.13506. 14,
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#£ 6.13 AFTRARERERAINECTERPROBERLE

AREMEE (ppm)
e FIRA+
AR R- S E: | BIE S - RFE A JRF R |ch-F 754k
W-1 0.18% 0.18 0.18 0.18 0.17
CSP-1 — — 0.015 0.015 | 0.021
O EHEHFER

@ 6 XRAMEHFELME,

% 6.14 KRMMYE S bR ME LR L3000

HRrER REIWEH
A 23 K (ppm)
() (ZEWR)
BR-S{b ik + KFae 1.123 338 0.34
TR T i e i o ' 0.808 220 0.27
. RB-SkiE+ RFE 0.620 186 0.30
BT 3Rkifk 0.731 190 0.26
P+ RFE 0.329 92 0.28
= vy L £ 7 S 0.268 67 0.25

SCER(124)9r 2B H Technicon AFS-6 2 BB K132 Y643 X it
Ml TEERRE:, BEERRIEDTA PRI (7128 8 /Y 45,
W, 2. ). AXFEARAARENE —KERKKE R
RGP HHAERIR. HFEPoE, ReEmEH.

6.2.2 EAXEFERKFEERHPINHER

CERC1420h R FHE B (Bmg) NEHLMHME &K &
A, BlamEE. FR WHERSLLEEPDTRIERERZAKE
R EBEEE, MeBikEPS. B, 8. . B &.808%,
AEESNE KD, B0 TRRITEEE Tt hT#E
B TR AP EESRENIME ™ e T (EmEsan
SHME), FEMAKLE (BE&FE0.1%SrCl-6H.0).
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AES-A-BREP e 4, REERTEHES TR, Hiks
FFEEIE T WAk &0.04508 5 /BT 402772783 R 3¢ #R
C78IST R A 58k, P B AN FR R I R I, T AT iR
VR TV i S E

F H16.2.1F16.3. 2795 9r &3 1 T K MR B I~ AL- SRR Fr BEA
W bR AE K RE P RO R . MIETE4.220. 40w/ EF 54,28
S/ T S HAE ¥ — B

SCHRC271 ) vh (E FI %2k BELHRO AR GUBOR F 28 6 U AT 4R Ik
HLAT IR T syt 107 ~ 1072 $45e /= H 76 B A
BRERBIR (k. W, B0,

Technicon AFS-6 Z2HEF F7OEa X HEHIEHE & T
KRBT kb & BA R A (43,1440, 3 F— 2o B4 Bl sy 47,
MTFEELED R

W —4H &R I & R 80% 5T %6 .15,

# 6.15 MHNIH*EF-—EQIH&EHHE. iR

HRERAORER
TEBE | REERROD (g 1w AR RE (%)
10 1 0.1

(%) (P /&F) | (/T |G /&F) [(BE/2H) [((BE/%T)
Mg2852 0.002 2 0.18 0.40 2.33
Cad227 0,001 6 0.48 0.61 1.58
Ag3281 0.01 9 0.54 0.86 4.82
Niz320 0.09 20 0.96 3.74 —
Mn2795 0.008 15 0.68 0.75 3.56

© e =2,

@ B, ABGENNESNRETRUEIIRHIEREIS£0145, 146),

AN RERRE RN E, SBERBSE, HEMA
B (0.12%88) Jadll, ME@WFHEMLTHE. AET R K
TR T SOE R R 5 F5 B 45 R LU 5 F %6, 16,
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¥ 6.16 kchRES May FTF Wil 4347 T2 X E 5 6

WE (BoE/E
= Mn Ca Mg

BEsk | BEml | Tk | HEBK | mEsk | BT
i 0.07 0.08 122 120 46,0 45,4
2 *x B W 0.01 124 121 29.9 29,6
3 0.07 0.08 48.6 48.8 12.8 12.8
4 0.03 0.02 149 145 31.5 1.1
5 B WB|IAXE Y 59,5 60.0 13.3 13.4
6 0.09 0.08 102 100 22.7 23.0
7 0.04 0.03 45.1 44.7 13.4 13.4
8 0.03 0.03 46.7 46.7 13.5 13.4
9 0.04 0.02 185 182 63.4 62.8
10 R e B B SO 45.1 45.3 13.9 13.6

6.3 AWWREIHT

6.3.1 MK, mAFRPLMeONE

Klaus B R R IR -5 CE1E A et i B (2380 4
A8 HcGHEm &1 PMQ T &y JEXC S, WMERmABSRBAT
Y TEMNE A fE AR AEFER R P ERDE 8 . 8
MELTFBLER, HE#EoTRANSRSERSEFRER
SR, BEERUERFIGHEDERERAHEN, HAKRS
WAENEFERESRILDATRSEHESRZ K 141 BB,

AL AT EHBNE ME D LW EAES B SENEN S &
ERU UL, B0 X bris B A E L E BB,
BT RABE T, MEERLFAEVLHBEDE. XERENE
XBSTTCERRBETEES A 0.03~0.06 %5 /EF., bk EEIER
T TREEME (Varian-Techtron AA-4 BIE Tl W sy ¥
JeEELE) dhix o R (FEHEE) kB E 7% B #
PR, DR AR R e A BUR & TR, HBGHR EEfAHE
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SREZLLDBARITELT, DUR FIOLEARMIEXMATH, R
AR PR ZEFEIC I AR (~1 Zh5e/2F), Rk ELE M
R MM P EE AR, W H A SR SR R BEAREE R (AR bR e
F<£5%). XXFEREREE ML BEA T MBS TH. A
FITREATHILRA N, (A I Ab I Y r /K& Wl 2 R AR
M £%, PILAT 8RR e AT AE

¥ 6.17 INPHAMENEENEHLERA 25O

(/eI @ (R /BT
m#EFS
A B C A B C
1 2.20 2.26 2.2 1.18 1.18 1.1
2 2.15 2.00 2.1 1.35 1.28 1.3
3 2.25 2.35 2.4 0.78 0.73 0.75
4 1.95 2.05 1.9 0.85 0.85 0.90

@ =5-E; Cu3247.53%, Zn2138,.61%,

@ ZOMEAS R

A— FRERSE s

B —REMAE: _
C— 5 BF ML (L5 E TRk 3 E 0 E 5 E.

R ER G R EE A MERAEEAT TIRG, BIAMERIE
Bif. MIEAR MRS A FEENESRE, Hit,
B A RV A T8 # B8 AT F— AR S v I R AT B

fiiE e, SRR S H b SRR 253 ) Bt , HETBR AR LT
H-Z ek (FEEMAENRES B, R hESES R
(Osram) BUERIE T35, AL FHH BB EBRTHN #H5.
ARG R EUES, WAL 00BN nESTHE, HTRE
%k, FCLR/NFS0MTHY i HEAT4Y 0, BIBCRBHER.

Fi 450 B R ARAT e B A iR 182 S E K BE FHL S AE
T FHSS R, RR&E, WHEEMERERDR, K%L
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Y6 1 2k ARG SR TR T 2 I A, SCRR (41404 28 — Rl R AR Sd ep
TS 53 B Bl i R AR 4 v, A B RR b 2 BT /E T, K
DI REE B R EA RGP RS TR, AT RE-E X
B, BRETELCERITIE. SCER(277, 27848, EE-
H-RaGPHBERRCME S, REES, dNATFRESS
ST N R 4.

i ARSI &R S ERIE, WEBTOF
BRRERBEHRD, ARERE M —BABE T LRES
BE TR, DR & Ak b R 705 2 HT i R 8B,

AL EWR T BN BN E fi b A, S_— &
Heodl, A HEE RO NI E T k025,30 35 T IRE HL
WLtk RS, T SRR (139] A28/ Bl E L S, BIZEHR
i FI30% it B AL S A B (LA

FEME SRR, 4y BIRE 0BT 50~ 100 1276 By f 75
15 TR M E R AT, HAEF AR DR R
BER-TRKIGHET TR, TRIGAHET, A 20 Attt
o, FHIERTFHREXEHIE, Fh0nRERRTRiE, X—
ER—BAEE 2 o8 BAMKBEET, THTOW. BHRTF
BB KIG, A B KA (Zn2138.6, Cd 2288.0
R) WBRBSEICAE S LAY 25 R M e o v 0k ok AR 78 S
AN RVESRME B R o 4 2000 6 F s 20 B (L 8 R s Al Ak ke b 4
SALMRBERR, DML AEBREAME, FTEMmENRE,
MR M IR 22 23 B AR 8 96 F120 %6 - 756 1851 HH B BRBE AR B A
— K IR TFEBAR, M B AR P SRR T R,
BB MR RMARRERNE -k Eh, Rl ARk
FUBR B A 218 B &5 e & — 246,

EEBEMHEER AR, HARLD (ESNENTI0MH
miE); WMHMEHEEF (- BEBEEN—B KR T %
FHMAEH TG ERIES, B OOEEMEPESRRE;
AR JLPEAE Tiho HHaRILESMAFERLE, HFABEH
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MBREE (BIKE) R T, WG B ARSE 2 R LT
PR b S B R 1 T4

¥ 6.18 FAEAH & B-F-36 3656tk MR A Gk i b4

FuigC3932
BREAEAR (U5 2D — KA IR T 3R
nEFs PRoEER 4% i PREIAE EE (M EH)
Zn Cd Zn Cd Zn Cd
1 1.3 | 0.003 1.5 0.003 1.4 0.0039
2 2.0 0.003 2.1 0.004 2.2 0.003P

D HERES.

FRBRFHISERLY, REFERER T2 MPES
BOHME. FRBERT, HLEHE—A AR ETRRAL
BRERZE |

BEEE TR (2%3.3.4 %) MERESLOHERTEIEY
B TS BY (£ 2 BFRER) e BBl e.260, &
LR RIEE ok B e R & B R R B B Fe 2 T8, BRA
FHN 5 2 T T AR 3 S B 0

(1) FKRERS2.50;

(2) BEEFRTHREREEN&ET, Bikmibes, BL
BREEIBR. Z—SBRETRL, BT BOEREBrEED
Bo FriZigti, BemvhBSRREEN, SA/MES Ll
R AL L

(3) 7EHI2833. 135 4R 80R 194057 . 8B sk R0 M B ELBR 22 5%
¥, PAUG-5 )5 i OB IRES 4 P 4057 .8 IR 2% (6 ZR BN
Hrab4057 838 M B H A1.2%, #2833. 18 476%) .,

SR 5B TR T4 AR AR Sob S M . X AR S AT
AIELEAEE A, BhmEma BRE0. 2%/ EH AL, FHik
FAT RS FixME, FRBEMAS (RARBRE, TEXbD
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Bl ) PR I A o T TR VR B i of 2R S AT I . R
S ANBL 5 S RIS 4 HTES SR, I A EE T RER B
Btk (APDC)-BE5 THM (MIBK) %¥BJE, LIAkGETFR
We B St X Mo s B, AT, R A K ZA 90 i s T 127 2
HEAT M MR . £ MASAK HRBR R 5 3000 /2T,
R IR H5%

R b i S A, 3 R R TE 4 RS & B MK 1
BB L, Tithde s B, RS RE R T i iE
KR 4057 . SR EVE L T LASEK, B HIl T 8RR
SRR MERRE S UER N ES. AERRSHED
MRS IR L R RS S BRI ms 2, EidEb B, AR K
SHEFRIAMNKE (B2%4.2.7%), ¥TF4057.8%, KI5SH
S H13 1o PR R TRR AR MR- TR TREMAERUR B
HFARAMEAERS, BB HRARLASEOTRIESEHAR
o 3 FE&EREE, 5 AL HNEHESRHEEHEMEME
SR RED, TIfER ARG REBMESRES MR BHES
ALLZME R SESEES, Hit, BHEAE SRS TERAE
T RES,

R BWRESERER (491% KB HBZERSD,
HFEE 2.5 o UMM BT —HE, FHES R K TR BRI SR A b ot
BERE AT ST, ok WA R AOE AR BR b 5 Zgs/ 2t

XHRC64)45H, 4B SRR TR ke nt T B A bt o
R SRR BT R A . LIRS0 R T2 A T
R ML R RAR LA B 4 I BB, W 22 B IR AL R TR, X R T4
JLPE 4B IR IR BTG , 363 20 I gh e 5t X BEC245,393)
KBTS0k (16) 1 B BB TR, & Bh TS
B AL EE ARSI TS LARR X R 3 &
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B 7.1 XEEREXRBHBRYLR

B R FRdEiE (EE/aEm0

A @ & A |BETERERCL A 10
(L (C) &
Ag 3281 |0,0001 0.001 | 3281 | 0.003¢0.036)® | 3281 0.02
Al 3962 [0.03 4.0 3093 | 0.04 (0.76) 3962 0.005
As 1973 j0.07 2.0 1937 | 0.25 (0.78) 2350 | 50
Au 2428 (0.005 3.5 2428 1 0,01 (0.13) 2676 4.0
Ba 5536 (0.2 # W B || 5536 | 0.01 (0.20) 5536 0.002
Be 2349 [0.008 £ 9 B | 2349 | 0.002€0.017) 2349 0.1®
Bi 3068 {0.0047 0.17 | 2231 | 0.06 (0.22) 2231 2,0@®
Ca 4227 {0.0003 0.02 || 4227 | 0,0005¢0.021) | 4227 0.0001
cd 2288 10.000001®|  0.015 || 2288 | 0.0006¢0.011) || 3261 | 2.0
Co 2407 10.0015 0,021 || 2407 | 0.007 (0.066) 3454 0.05
Cr 3579 (0.0003 0.3 3579 | 0.005 €0.055) || 4255 0.005
Cu 3248 (0.0003 0,015 || 3248 | 0.003 (0.040) |{ 3274 0.01
Fe 2483 (0.0006 0.035 || 2483 | 0,005 €0.052) | 3720 0.05
Ga 4172 19,0072 0,14 | 2944 | 0.10 (1.1) 4172 0.01
Ge 2652 lo,1 1.8 2652 | 0.15 (1.5) 2652 0.5
Hg 2537 [0.07 100 2537 | 0.20 (2.2) 2537 | 40
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Na 5890 [ & M B 0.0075|| 5890 | 0.0003¢0.003) || 5890 0.0001
Ni 2320 [0.001 1.0 2320 | 0.008 €0.066) | 3415 0.03
Pb 4058 [0,01@ 0.61@) 2170 | 0.02 (0.11) 4058 | 0.2
Pd 3405 [0.04 50 2448 | 0.02 (0.092) | 8635 0.05
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Ru 3728 |5.0 100 3499 | 0.16 (0.72) 3728 0.3
Sb 2312 [0.04 100 2176 { 0.07 (0.29) 2598 | 20
Se 1961 [0.15® 3.9 1961 | 0.48 (1.1) 2040 | 239
Si 2516 [0.55 #*® M & || 2516 | 0.30 (1.6 2516 5.0
Sn 3034 [0.12®@ 5.0 2246 | 0.03 (0.46) 2840 | 0.3
Sr 4607 [0.000 10® | 4607 | 0.004 (0.044) | 4607 0.0002
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Pb 4058 3.0 2170 5.0 23
Sh 2312 200 2176 30 510
Ti 377¢ 0.9 2768 3.0 90
Zn 2139 0.04 2139 0.08 2.1

@® BESMBIAK, FERE=2
@ BEEFLS® (Varian-Techtrong1#®) ,
® AHEH (P-E0xD ,

B B RY MAR PR VR E 53 i M — A M. MR DA%
BRI PTRIE, R TREE N EE, PR ER ST

326



W e I 2 b e — M AR T T B C R IR AT, B2, B
X —MERET S, B3R AL PR R E A, 3
S LR (W3.5%). TP Hpk ki e R HE
feu B FR G C165,258,259,425,426), f ELR T % To 8 A SO LR 7%
Wede e b A BRI A . R T e L R TR R
—AMRERTRAESIEA P S ARRN NS, WAKEE
SRS W T ETWRMCRE, MAeBAEmMERL ST
0.2182, A HEIRE SRR MR,

TR W AT, BRSBTS B X R
Ri. EEBERT, A RBHAARE, BT %Ik
AR RIFMRDE, TR AN, ARERNET
ST K R E R TR S E R A RS E AR
B R,

827



ERB G E

a LZHMHERBEK
A BRIECEKPEER
Ay HRICHEHIERER
A SR Fu-IERHERGHH QR HZE
c Y ~
C @
e HARMNERK
e HWT-HBH
E JerafSHEmikdabl LrdhE
Eo ST GRS
E§ el A G4t
E, B¥+E NERE
E; #eadEi s YiRg
f WWiRkTFRE
f H#E T2 1EN)
fo BkMhEE HHE
fs TP AR GRS I HiRT)
LR R
9 R R R
9; WFEIEHNRE
G HEHEN RIS
G« WBEEWE
h HRREHR
fo ZLMABITRYRA B iR
{pr 250 BAMRCKT O 55 K | O
I PFRSHRR
Is e B2s i of S S i
B HREKBER

328



FEAMHHR v o — T Rk R
245 8708 B el 1 e 1L D RO R B
W
K AATE AL T % Bl A b A 0 I 1 ok BE
K I v e AR B R
Kialich T & § PIR-FIRE
A SRR SR iR &
B
W& v ERRK TR R — é&l:l:ﬁ'l G A
EESKEFE '
S v A 0 1 DB e L (ﬁﬁi@.ﬁﬁ)
¥R E
WA REE
Btk
L85 o BT Pe2ka ), T & 95T 0P SN ;S8
B (LSRR ERR)
ERAES TR
53 g3
A ieh 5 BE
BFe +BREMBRIUER LR
TRANRPER LA R

FhEd  BETFSREE- LA
KRBT IW
MR Fu1 BT AR T P8
EEFATORIC RS (B HE2.8F &)
MR RS (FAR2.987 & 30
&kkﬁ#ﬁ#‘ﬂﬂ?&éﬂiﬁﬁﬂtjﬁﬁ%%§&$
e PR R R
AP (Voigt) ¥R B 3L
St B B

329



AD 4

ERNETER

£ W B4
SUAEIE (CBEE KT
BEBAERE CIHEFRR)

P Pk BRTE B R I P S SO IR AR AR R
AT I 3 AR

Pk BT R I B U 4 e TR

P BT e bl T P R M 0 8 8 SR 3
P BT e 5 0 R LM O 4 A S
SR ST 37 4 |

FE B BT DA B AR AR A T 1L B R
SR~ ok B B R B

i 3o R i e s R T L 1
PR L K

s

R L B

TR S ARSE R (FESLE M Qi)
LBy 45 34 3
FEHEANER (20D BRI ES R )
5% 48 5
MW?MM&H%&E%ﬁﬁﬁﬁﬁ

i fi 28 TR

R

B i B o 2

Sy Ve B i R K

w0 25 3¢

SR B i R
o T B 5

5y Y H B B X B S

e e AR L 9 A B8 St 5 3 7



10.

12.

13.

14.

13.

2 F X W

. J. AGGETT and T. S. WEsT, Anal. Chim. Acta, 55, 349 (1971). Atomic absorption

and fluorescence speciroscopy with a carbon filament atom reservoir, IV. The de-
termination of gold by atomic fluorescence and atomic absorption spectroscopy
with an unenclosed atom reservoir,

. J. AgGerT and T. 8. WesT, Anal. Chim. Acta, 57,15 (1971). Atomic absorption and

fluorescence spectroscopy with a carbon filament atom reservoir. V. Determination
of elements in crganic solvents,

. J. F. ALper and T. S. WEST, Anal. Chim. Acta, 51, 365 (1970). Atomic abserption
“and fluorescence spectroscopy with a carbon filament atom reservoir. Determination

of cadmium by atomic fluorescence spectroscopy with an unenctosed atom reservoir.

. K. M. ALpous, R. M. DagnaLe, K. C. Tuompson and T. S. WesT, Anal. Chim.

Acta, 41, 380 (1968). Some preliminary studies of the analytical potentialities of the
atomic-hydrogen plasma torch.

. K. M. ALpous, R. M. DaGNaLL and T. §. WesT, Analyst, 94, 347 {1969). Preparation

and spectral characteristics of microwave-excited electrodeless discharge tubes for
palladium, silver, platinum, and gold.

. K. M. ALpous, R. M. DacnaLL and T. S. WEST, Anal. Chim. Acta, 44, 457 (I969)

The preparation of electrodeless discharge tubes for some alkali and alkaline earth
eiements.

. K. M. ALDous, R. F. BROWNER, R. M. DagnaLL and T. S. WesT, Anal. Chem., 42,
939 (1970). Application of capillary burners in flame spectrometry.
. K. M. ALbous, R, M. DagnaLL and T. S. WesT, Lab. Pracit., 19, 587 (1970). Prepara-

tion and operation of microwave excited elecirodeless discharge tubes for use
in atomic spectroscopy.

K. M. ALpbous and B. W. BailLEY, Paper presented to the 3rd International Con-
ference on Atomic Absorption and Atomic Fluorescence Spectrometry, Paris, 1971.
A comparisen of photon counting and lock-in amplifier detection methods in atomic
fluorescence spectrometry.

C. T. J. ALKEMADE, Proceedings of the IOrh Colloguivm Spec:roscoptcum Inter-
nationale, p. 143, Sparntan Books, Washington, D.C., 1963, Excitation and related

~ phenomena in flames.
11.

C. T. J. ALKEMADE, Atomic Absorption Spectroscopy, ¢d. by R. M. Dagnall and
G. X. Kirkbright, Butterworths, London, 1970. A theoretical discussion on some
aspects of atomic fluorescence spectroscopy in flames.

C. TH. ALKeMaDE and P. T. J. ZEeGERS, pp. 3—125 in Spectrochemical Methods
of Analysis, ed. by J. D. Winefordner, Wiley, New York, 1971. Excitatior and
de-excitation processes in flames.

M. D. AMos, P. L. BenneTT and P. E. THomMas, Paper presented to the 15th Collo-
quium %pectrosccmscum Internationale, Madnd 1969. Some investigations of the
paramcters of atomic fluorescence speciroscopy

M. D. AMos and P. E. THoMas, Paper presented to the Conference of Flame Spectro-
scopy, Ostrava, 1970, Czechoslovakia. Some studies in non-flame atomisation for
atomic absorption and atomic fluorescence spectroscopy. _

M. D. Amos, P. A. BennNeTT and K. G. Brobpie, Resonance Lines, 2, 3 (1970).
Investigations into the use of shielded flames in spectroscopy.

331



.3

16. M. D. AMos, P. A, BenneTT, K. G. Broote, P. W. Y. LunG and J. P. MaTouex,

Anal. Chem. 43, 211 (1911). Carbon rod atomizer in atomic absorption and atomic
fluorescence spectrometry and its clinical application.

17. M. D. Amos, K. G. BRoDpIE and J. P. MaTousik, Paper presented to the Pittsburgh

Conference on Analytical Chemistry and Applied Spectroscopy, 1971. Development
with the carbon rod atomizer and its application to the petroleum industry.

18. M. D. Amos, K. G. Brobie and J. P. MaTouiex, Paper presented to the 3rd Inter-

national Conference on Atomic Absorption and Atomic Fluorescence Spectro-
metry, Paris, 1971, Some applications of non-flame atomisation in analytical spectro-
SCopYy.

19. R. G. ANDERSON, I, S, MainEs and T. S. WEesT, Anal. Chim. Acta, 51, 355 (1970).

Alomic absorption and fluorescence spectroscopy with a carbon-filament atom
reservoir. I1. Use of the atom reservoir in atomic fluorescence spectroscopy.

20. R.G. ANDERsON, 1. S. MaINEgs and T. S. WEsT, Paper presented to the International

Atomic Absorption Spectroscopy Conference, Sheffield, 1969. The carbon filament

; atom reservoir in the atomic absorption and fluorescence spectroscopy of sub-

nanogram amounts of metals.

21. R. J. ANDERsoN and J. CLEARY, J. Opt. Soc. Am., 60, 531 (1970). Detection of weak

light signals.

23, ‘M. J, AL AN1, R. M., DAGNALL and T. S. WEsT, Analyst, 92, 597 (1967). Preparation

of metal halide-mercury microwave-¢xcited electrodeless discharge tubes as spectral
line sources.

23. D. N. ARMENTROUT, Anal. Chem., 38, 1235 (1966). Determination of nickel by atomic

Aluorescence flame spectrometry.

24. R. J, ATKINsSON, G. D. CHAPMAN and L. KrAUsE, J. Opt. Soc. Am., 85, 1269 (1965).

Light sources’ for the excitation of atomic resonance fluorescence in potassium and
rubidium.

:25. R. M. BaDCER, Z. Physik, 58, 56 (1929). Flame fluorescence and quenching of

fluorescence in gas mixtures at high pressure.

26. B. W. BaiLey, Spectrosc. Letters, 2, 81 (1969). Selection of wavelengths for use

in excitation and emission in atomic fluorescence spectroscopy.

27. B. W. BaiLky, Anal. Chim. Acta, 54, 537 (1971). Atomic fluorescence spei:trosmpy

of lead.

28. B. W. BaiLey and J. M. RANKIN, Paper presented to the 3rd International Con-

ference on Atomic Absorption and Atomic Fluorescence Spectrometry, Paris, 1971.
The use of organic liquid fue! flames in atomic absorption and atomic fluorescence
spectrometry.

29. S. V. Baranov, L. K. Masutarov and L. G. PorraLiD), Zh. Prikl. Spekirosk., 10,

595 (1969). General characteristics of high-frequency excited electrodeless discharge
Jamps and power supplies.

30. S. V. BArRANOV, N. P. Ivanov, L. G. PorraLIDI, V. V. Knyazev, B. M. TALALAERV

and E. N. VasiLiev, Zh. Aralit. Khim., 24, 1649 (1969). Electrodeless tubes with
high-frequency excitation of the spectrum as a radiation source in atomic absorption
analysis.

31. R. M. Barnesand R. F.JARRELL, pp. 288 —305 in Analytical Emission Spectroscopy,

ed. by E. L. Grove, Vol. I, Part 1, M, Dekker, New York, 1971. Gratings and
Grating Instruments.

332



.32,

34.

35.

36.

38.
39.
40.
41.

42.

43.

44,

45.

47.

48.

W. B. BarnerT and H. L. KauN, Anal. Chem., 44, 935 (1972). Comparison of
atomic fluorescence with atomic absorption as an analytical technique.

. F. H. Barr and E. H. EBERHARDT, Appl. Optics, 6, 1575 (1967). On the ehmmatuon

of the lumen from the responsivity calibration of photodetectors.

A. S. Baznov and Y. A. LazZARev, Zavodsk. Lab., 32, 761 (1966). High-frequency
electrodeless discharge lamps with metallic vapor.

A. S. Baznov, V. K. ZAkHAROV and P. A. Koka, Zavodsk. Lab., 34, 245 (1968).
High-frequency electrodeless discharge at atmospheric pressure as a light source
for emission spectral analysis.

A.S.BazHov and A. V. ZHEREBENKO, Zh. Prikl. Spektrosk., 12, 760 (1970). Spectral
characteristics of high-frequency electrodeless discharge lamps with vapour of lead
and its compounds.

. A. S. Bazuov and A. V. ZHEREBENKO, Zh. Prikl. Spektrosk., 14, 1131 (1971). High-

frequency electrodeless Jamps with vapours of metals and their salts.

K. H. Becker and W. GrotH and W. Jup, Z. Naturforsch., A 24, 1953 (1969).
Measurement of small atomic concentrations in the gas phase by resonance fluoresc-«
ence in the vacuum ultraviolet.

Y. 1. BeLYAEV, Paper presented to the 15th Colloquium Spectroscopicum Inter-
nationale, Madrid, 1969. On the increase in sensitivity of direct spectrochemical.
trace analysis by atomic fluorescence and by direct current arc atomizer.

Y. 1. BELYAEV, A. V. KARYAKIN and A. M, PCHELINTSEY, Zh. Analit. Khim., 25, 852
(1970). Increasing the sensitivity of the atomic fluorescence determination of traces
of ekments by using an arc impulse atomizer for solid samples.

Y. L. BELYAev and A. M. PCHELINTSEV, Zh. Analit. Khim., 25, 2094 (1970). Estimation
of accuracy and sensitivity of the atomic fluorescence determination of traces of
elements under the conditions of the impulse thermal atomisation of solid samples.
Y. L. BELYAEV, A. V, KARYAKIN, A, M. PcHELINTSEV and T. A. KOVESCHNIKOVA,
Paper presented to the 16th Colloquium Spectroscopicum Internationale, Heidel-
berg, 1971. The use of atomic absorption and atomic fluorescence under conditions
of the impulse atomisation of solid sample for the determination of impurities in pure
substances.

Y. L. BELvaev and A. M. PCHELINTSEV, Zh. Analit. Khim., 25, 2238 (1970). Determina-
tion of concentration by the reading of the atomic fluorescence set-up with impulse
thermal atomisation of solid samples.

P. BENDER, Phys. Rev., 36, 1543 (1930). Optical excitation of cadmium by cadmium
hydride and zinc hydride bands.

P. BeneTTy, N. OMENETTO and G.Rosst, Appl. Spectry. 25, 57 (1971). A new optical
system for flame spectroscopy with special reference to thermally assisted anti-Stokes
fluorescence applications.

. P. A. BENNETT, Resonance Lines, 1, 1 (1969). An evaluation of light sources for atomic

fluorescence spectroscopy.
Yu. P. BETIN, B. 1. VERKHOVSKIL, V. I. KANUNNIKOVA, E. E. MaArziL and G. I. SATA-

RINA, Zh. Prikl. Spektrosk., 15, 583 (1971). Atomic fluotescence analysis using high-
frequency electrodeless lamp VSB-2 and the xenon arc lamp DKSSH-1000.
M. A. Biancririor1 and C. BORDONALL, Paper presented to the International Atomic

- Absorption Spectroscopy Conlerence, Sheffield, 1969. A direct analysis of solid

-~

333



49.

50.

51,
52.

53.
4.
55.

56.

57.

58.

- 59,

61.

62.

63.

65.

66.

67.

materials by means of atomic absorption and fluorescence; atomisation by ionic
bombardment.

M. S. Brack, T. H. GLENN, M. P. BRATZEL and J. D. WINEFORDNER, Anal. Chem.,
43, 1769 (1971). Atomic fluorescence spectrometry with continuous nebulization
intor a platinum furnace.

R. BLEEkRODE and W. VAN BENTHEM, J. Chem. Phys., 81, 2757 (1969). Resonance
fluorescence of copper atoms in the gas phase.

C. BOECKNER, Bur. Stds. J. Res. 5,13 {1930).

A. L. Boers, C. T. J. ALKEMADE and J. A. Smit, Physica, 22, 358 (1956). The yield
of resonance flucrescence of sodium in a flame.

A. BoGros, Compt. Rend., 183, 124 (1926).

A. R. BoiLeavu and F. D. MILLER, Appl. Optics, 6, 1179 (1967). Changes of spectral
sensitivity of muitiplier phototubes resulting from changes in temperature.

P. W. J. M. Boumans, Paper presented to the 16th Colloquium ‘Spectroscopicum
Internationale, Heidelberg,-1971. Studies of glow discharge for spectrochemical
analysis. :

H. BranpeneerGER and H. Baper, Helv. Chim. Acta, 50, 1409 (1967). Determinaton
of nanogram amounts of mercury in solutions by a flameless atomic absorption
methaod.

H. BrRanDeNBERGER and H. BADEr, Chimia, 22, 449 (1968). Sensitivity increase of
atomic absorption analysis by flameless atomization.

M. P. BraT1zrL IR, and J. D. WINEFORDNER, Anal. Letters, 1, 43 (1967). Influence
of type of turbulent flame on limits of detection in atomic fluorescence flame
spectrometry.

M. P. BraTzeL Jr., J . M. MaNsreLp and J. D. WINEFORDNER, Anal. Chim. Acta,
39, 394 (1967). Influence of acids concentration on atomic fluorescence of cadmium.
M. P. BrRa1zEL Jr., R. M. DAGNALL and J. D. WINEFORDNER, Paper presented to
the TInternational Atomic Absorption Spectroscopy Conference, Sheffield, 1969.
Some improved turbulent flames and their use in atomic fluorescence spectrometry.
M. P. BRATZEL JR., R. M. DaGnaLL and J. D. WINEFORDNER, Anal. Chem. 41, 713
(1969). A comparative study of premixed and turbulent air-hydrogen flames in
atomic fluorescerice spectrometry.

M. P. BRATZEL JR., R. M. DAGNALL and J. D. WINEFORDNER, Aral. Chem., 41, 1527
(1969). Evaluation of premixed flames produced using a total consumption nebulizer
burner in atomic fluorescence spectrometry.

M. P. BrRaTZEL JR., R. M. DAGNALL and J. D. WINEFORDNER, Anal. Chim. Acta, 48,
197 (1969). A new, simple atom resevoir for atomic fluorescence spectrometry.

. M. P. BraTzEL JR., R. M. DAGNALL and J. D. WINEFORDNER, Appl. Spectry., 24,

518 (1970). A hot wire loop atomizer for atomic fluorescence spectrometry.

M. P. BRaTZEL JR., R. M. DAGNALL and J. D. WINEFORDNER, Anal. Chim. Acta, 52,
157 (1970). Evaluation of 150-W Eimac xenon lamp for atomic fluorescence spectro-
metry. .

F. BrecH, Paper presented to the 7th National Meeting of Society for Applied
Spectroscopy, Chicago, 1968. A review of atomic fluorescence, flame emission, and
atomic absoxption spectroscopy.

F. BrecH, Paper presented to the 9th National Meeting of Society for Applied
Spectroscopy, New Orleans, 1970. The challenge and the future for atomi¢ absorp-

334

e e o e e e s



68.

69.

70.

1.

72.
73.

74.

75.
76.
77.
78.
79.
%
81.

83.

84.

85.

tion, flame, emission and related techniques.

R. G. BREWER, Rev. Sci. Instr., 32, 1356 (1961). High intensity low noise rubidium
light source.

L. Brewrr and J. B. TELLINGHUISEN, J. Chem. Phys., 54, 5133 (1971). Detection
of iodine atoms by an atomic fluorescence techmque Application to study of diffu-
sion and wall recombination.

W. H. BramMuatL, Anal. Chem., 41, 1349 (1969). Measurement of lead isotopes by
differential atomic absorption.

R. F. BROWNER, R. M. DaGNALL and T. S. WesT, Anal. Chim. Acta, 45, 163 (1969).
Electronically modulated microwave-excited elecirodeless discharge tubes as sources
in atomic absorption spectroscopy.

R. F. BROWNER, R. M. DaGnaLL and T. S. WEesT, Anal. Chim. Acta, 46, 207 (1969).
The determination of tin by atomic fluorescence spectroscopy, with an electronically
modulated electrodeless discharge tube as source.

R. F. BROWNER, R. M. DaGnaLL and T. S. WEsT, Tulanta, 16, 75 (1969). Atomic
fluorescence spectroscopy — VIHI. Atomic fluorescence and atomic absorption of
thallium and mercury with electrodeless discharge tubes as sources,

R. F. BROWNER, R. M. DagNaLL and T. S. WEST, Anal. Chim. Acta, 80, 375 (1970).
The determination of lead by atomic fluorescence spectroscopy.

E. M. BuLewicz and P. ). PapLiy, Proc. Roy. Soc. London, A, 323, 377 (1971).
Photometric investigations of the behanour of chromium additives in premixed
H, + 0, + N, flames.

J. C. Burcer, W. Giiries and G. K. YAMASAKI, Chapter 12 in Analytical Flame
Spectrometry, Selected Topics, ed. by R. Mavrodineanu, Philips Technical Library,
McMillan, London, 1970. Hollow cathode discharge devices.

D. H. BURLING, M. Czarkowski and L. KrAUSE, J. Opt. Soc. Am., 57, 1162 (1967).
Light sources for the excitation of atomic resonance fluorescence in cesium and
sodium.

L. P. R. BUTLER, A. STRASHEIM, F. W, E. STRELOW, P. E. MATHEWS and E. C. FeasT,
Colloq. Spectros. Intern., 12th, Exeter, 1965. Thc determination of gold in mine
solutions by atomic absorption spectroscopy.

L. R. P.BurteLer and J. A. Bring, Chapter 2 in Flame Emission and Atomic Absorp-
tion Spectrometry, Vol. 2, ed. by J. A. Deans and T. C. Rains, Dekker, New York,
1971. Light sources for atomic absorption and atomic fluorescence spectrometry.
M. W. P. CANN, Appl. Optics, 8, 1645 (1969). Light sources in the 0.15 —20 1« spectral
range,

G. Cario and J. ‘Franck, Z. Phys., 11, 161 (1922). Decomposition of hydrogen
molecules with excited mercury atoms.

. P. G. Cati and A. M. Peasopy, Aral. Chem., 43,(11), 91A (1971). High speed

current measurements,
J. J. Cerorernl and §. D. WINEFORDNER, Appl. Spectry., 21, 421 (1967). Use of

signal-to-noise ratio theory to evaluate parameters characteristics of multiplier
phototubes.

J. CHAMPY, Method. Phys. Anal., 5, 311 (1969). Atomic ﬁuorcscencc theory. Applica-
tions.

D. H. CaristorHeR, F. W, Nostt and R. L.'BOWMAN. Paper presented to the Pitts-
burgh Conference on Analytical Chemistry and Applied Spectroscopy, 1971

335



86.
87.

B88.
89.
91.
92.
93.

940

95.

96.

97.

98.

99.
100.
101.
102,

103.

104,

Electronic modulation and automatic intensity conirol of electrodeless discharge
tubes.

C. J. CaristenseN and G, K. RoLLEFSON, Phys. Rev., 34, 1157 {1929). The influence
of the method of excitation on {ransition probabilities in sodium vapor.

G. D. CHRISTIAN, Anal. Chem., 41 (1), 24A (1969). Medlcme trace elements, and
atomic absorption spectroscopy.

R. W. CLavus, Beckman Instrumcnts Inc., Fullerton, €alif., unpublished work.

P. CLECcRET, Chim. Mod., 11, 207 (1966). Atomic absorption spectrophotometry
and atomic fluorescence spectroscopy.

. D. O. Cookg, R, M. DAGNALL, B. L, Suarp and T. S. WEsT, Spectrosc. Letters, 4,

91 (1971). Application of photon counting as a detection system in atomic
Auorescence and emission spectroscopy.

D. O. Cooki, R. M. DacgNaLL and T, S. WesT, Anal. Chim. Acta, 54, 381 (i971).
Optimisation of some experimental parameters in the preparation and operation
of microwave-excited electrodeless discharge lamps,

D. O. Cookg, R. M, DaGNALL and T. S. West, Anal. Chim. Acla, 56, 17 (1971).
Evaluation of some three-quarter-wave microwave cavities for the operation of
electrodeless discharge lamps.

D. H. CorroN and D, R. JENKINS, Spectrochim. Acta, 25B, 283 (1970). The determina-
tion of very low concentrations of copper, iron, and lead in hydrocarbon fuels by
atomic fluorescence spectrometry.

T. G. CowLey, V. A, FasseL and R. N. K~IseLEy, Spectrochim. Acta, 23B, 771
{1968). Free atom formation processes in premixed fuel-rich and stoichiometric
oxygen-acetylene flames employed in atomic emission and atomic absorption
spectroscopy.

M. S. Crzsser and T. S, WEst, Spectrosc. Letters, 2, 9 (1969). Determmanon of
selenium by atomic fluorescence in air-acetylene flame with an integrating atomic
emission spectrophotometer using automatic background correction.

M. S. Cresser and T, S. WEsT, Spectrochim. Acta, 25B, 61 (1970). Some interference
studies in atomic fluorescence spectroscopy with a continuum source.

M. S. Cresser and T. S, WEsT, Anal. Chim. Acta, 51, 530 (1970). Multi-element
atomic fluorescence spectroscopy. Part Y11. A new type of dual-element microwave-
excited electrodeless discharge tube,

M. S. Cresser and T. S. WesT, Anal. Chim. Acta, 50, 517 (1970). Some observations
on the determination of zinc by atomic fluorescence spectrometry under conditions
favorable for analysis.

C.S.1.R.O,, Division of Chemical Physics, Annual Report 197071, p. 2. Atomic
Absorption Spectroscopy. '

L. A. CurRig, Anal, Chem., 40, 586 (1968). Limits for qualitative detection and
quantitative determination.

M. Czerny and A, F. TURNER, Z. Phys., 61, ’792(1930) On the asugmausm of grat-
ing spectrometers.

R. M. DagnaLL, T. 8. West and P. Young, Talanta, 13, 803 (1966). Determination
of cadmium by atomic Auorescence and atomic absorption spectrophotometry.

R. M. DagniaLL, K. C. TaompsoN and T. 8. WEsT, Anal. Chim. Acta, 36, 269 (1966).
An investigation of some experimental parameters in atomic fluorescence spectro-
photometry.

R. M. DaGnaLL, K. C. THoMmPsoN and T. S. WesT, Paper presented to the Ist Inter-

336



105,

106.

107.

108.

109,

110.

111,

112.

113.

114,

115,

116.

117,

118.

119.

120.

national Conference on Atomic Absorption Spectroscopy, Prague, 1967. Atomic-
fluorescence and atomic absorption studies employing electrodeless discharge fubes
as sources.

R. M. DAGNALL, K. C. THompsoN and T, S. WesT, Tazania, 14, 551 (1967). Studies in
atomic fluorescence spectroscopy — 1. Microwave-excited electrodeless discharge
tubes as spectral sources for atomic fluorescence and atomic absorption spectroscopy.
R. M. DagnaLL, K. C. TuomesoN and T. S. WesT, Talanta, 14, 557 (1967). Studies
in atomic fluorescence spectroscopy — 1V. The atomic fluorescence spectroscopic
determination” of selenium and tellurium.

R. M. DagnaLr, K, C. Tromesox and T, S, WesT, Talanta, 14, 1151 (1967). Studies
in atomic fluorescence spectroscopy — V. The fluorescence characteristics and
determination of antimony.

R. M. DacrnaLL, K. C, Tuompson and T. S. WesT, Talanta, 14, 1467 (1967). Studies
in atomic fluorescence — VI, The fluorescence characteristics and analytical de-
termination of bismuth with an iodine electrodeless discharge tube as source.

R. M. DacGNaLL, K, C, THompsoN and T. S. WEsT, Analyst, 92, 506 (1967). Molecular
emission spectroscopy in coo! flames. Part 1. The behaviour of sulphur containing
compounds. _

R. M. Dacgnatt, K. C, THoMmpson and T. S. West, Analyst, 93, 153 (1968). The

nitrous oxide-hydrogen flame in spectroscopic analysis.

R. M, DacNaLL, K. C. THompsoN and T. S. WesT, Talanta, 15, 677 (1968). Studies
in atomic fluorescence spectroscopy — VII. Fluorescence and analytical charadter-
istics of arsenic, with a microwave excited electrodeless discharge tube as source.

R. M. DAGNALL, R. PRIBIL, JR. and T.S. WrsT, Analyst, 93, 281 (1968). Preparation
of microwave-excited electrodeless discharge tubes for titanium, vanadium, and

zirconium for use as spectral-line sources,

R. M. DAGNALL, K. C. THoMPsON and T. S. WEesT, Anal. Chim. Acta, 41, 551 (1968).
The thermal and atomic fluorescence emission of germanium in a nitrogen-oxygen-

acetylene flame.

R. M. DaGNaLL, M., R. G, TaYLoR and T. S. WEsST, Specrrosc. Letters, 1,397 (1968).
Some detection limits in atomic fluorescence spectroscopy with microwave excited
electrodeless discharge tubes as excitation sources. _

R. M. DagNnaLe and T. S. WesT, Appl. Oprics, 7, 1287 (1968). Some applications
of microwave excited electrodeless discharge tubes in atomic spectroscopy.

R. M. DaGNaLL, (CL. G. 0In) 12 Mar. 1970, Brit. Appl. 0.5 July (1968). Spectral

analysis with electrodeless discharge tubes.

R. M. DagNaLL, G. F. KIrRkBRIGHT, T. S. WEsT and R. Woob, Anal. Chim. Acta,

47, 407 (1969). The determination of silicon by flame photometry and atomnic

fluorescence spectroscopy with a separated nitrous oxide-acetylene flame.

R. M. DaGnALL, G. F. KIRKBRIGHT, T. S. WEisT and R. Woob, Anal. Chem., 42,

1029 (1970). Atomic fluorescence spectrometry of aluminium, molybdenum, titanium,

vanadium, and zicronium in inert gas separated nitrous oxide-acetylene flames.

R. M. DagNnaLL, G. F. KIrRkBRIGHT, T. §. Wist and R. Woobp, Aralyst, 98, 4
(1970). An ifivestigation of the determination of germanium by flame photometry
and' atomic fluorescence spectroscopy by using a separated nitrous-oxide acetylene
flame.

R. M. DaGNALL, Paper presented to the Conference on Flame Spectroscopy, Ostrava
(Czechoslovakia), 1970. Photon counting detection systems in atomic. fluorescence

337



121,

122.

123.

124.

125.

126.

127.

128.
129.

130.

13L.

132.

133.

134,

135.

136.
137.

138.

spectrometry.

R. M. DacnarL, M. R. G. TayLor and T. 8. West, Lab. Pract., 20, 209 (1971).
Method for the determination of low melting point elements in nickel-base alloys
by atomic fluorescence spectroscopy.

R. M. DaGnaLL, Paper presented to the 3rd International Conference on Atomic
Absorption and Atomic Fluorescence Spectrometry, Paris, 1971. The use of photon
counting in flame and non-flame atomic fluorescence spectrometry.

R. M. DagnaLL, M. SiLvester and T. S. WesT, Paper presented to the 16th Collo-
quium Spectroscopicum Internationale, Heidelberg, 1971. Some recent develop-
ments in electronically modulated and pulsed electrodeless discharge lamps used
in flame atomic fluorescence spectrometry.

R. M. DaGnaLL, G. F. KIRKBRIGHT, T. S§. West and R. Woop, dnal. Chem., 43,
1765 (1971). Multichannel atomic fluorescance and lame photometri¢ determination
of calcium, copper, magnesium, mangangse, potassium, and zinc in soil extracts.
R. M. DagnaLL, B. L. SHarp and T. S. WEsT, Nature, 234, 59 (1971). Measuring

~of transient atom:c fluorescence and atomic absorption signals using photon

counting.

R. M. DAGNALL, M. D. SiLvester and T. S. WesT, Talanta, 18, 1103 (1971). Electronic
modulation of microwave-excited electrodeless discharge tubes for use in atomic
fluorescence spectrometry.

R. M. DaGNaLL, G. K. KirRkerIGHT, T. §. WesT and R. Woobp, Analyst, 97, 245
{1972). The simultaneous determination of six metals in aluminium alloys by atomic
fluorescence spectrometry.

R. M. DagNaLL and M. D. S1LvEsTER, Anal. Chem., 44, 204 (1972). Evaluation of an
attenuator for improved operation of electrodeless discharge lamps.

D. K. Davies, J. Appl. Phys., 38, 4713 (1967). An interferometric study of a high-
intensity hollow cathode source,

W. O. Davis, Natl. Bur. Stds. Repr. No. AD-670.568 (1968). A preliminary evalua-

tion of the application of atomic fluorescence spectroscopy to spectrometric oil

analysis.

J. B. Dawson and D. ). ELLis, Specrrochim. Acta, 23A 565 (1967). Puised current
operation of hollow-cathode lamps to increase the intensity of resonance lines for
atomic absorption spectroscopy.

D. B. Dawson, Meth, Phys. d’Analyse (G.A.M.S.). Special No., p. 32 (1971). The
application of photon counting technique to flame photometry.

J. B. DawsoN and B. D. Tucker, Paper presented to the 16th Colloquium Spectro-
scoptcum Internationale, Heidelberg, 1971. Relative detection limits in emission,
absorption, and fluorescence, lame photomeiry. :

L. oe GaLaN and J, D. WINEFORDNER, J. Quant. Spectrosc. Radiat. Transfer, 7, 251
(1967). Measurement of the free atom fraction of 22 elements in an acetylene-air
flame.

L. bE GaraN and J. D, WINEFORDNER, J. Quant. Spectrosc. Radiat. Transfer, 7,
703 (1967). Thermal equilibrium in turbulent diffusion flames.

L. pe GarLan and G. F, SAMAEY, Spectrochim. Acta, 25B, 245 (1970). Measurement
of degrees of atomisation in premixed laminar flames.

L. DE GALAN, Spectrosc. Letters, 3, 123 (1970}). On sensitivity and detection limit
with reference to flame spectrometry.

L.DE GaLan and H. G, WAGENAAR, Meth, Phys. d’ Analyse (G.A.M.S.), Special No,,

338



139.

140.
141.
142.

143.

144,

145.

146.

147.

148,
149.

150.

151.

152.

153,
154.
155.

156.
157.

158.

p. 10, 1971, The profile of atomic spectral lines.

H. T. DeLVES, Analyst, 95, 431 (1970). A micro-sampling method for the rapid de-
termination of lead in blood by atomic absorption spectrometry.

D. R. Demers and D. W. ELL1S, Anal. Chem., 40, 860 (1968). Interferences affecting
the atomic fluorescence of calcium and magnesium.

D. R. DeMERs, Appl. Spectry., 22, 797 (1968). Atomic fluorescence flame spectro-
metry: potential tool for trace analysis.

D. R. DeMeRs, Ph. D. Thesis, University of New Hampshire, Durham, 1969. Studies
in atomic fluorescence flame spectrometry.

D. R. DeMers and D. G. MITCHELL, Paper presented to the Technicon International
Congress, New York, 1970. An atomic fluorescence spectrometer for simultaneous _
multi-element analysis,

D. R. DeMers, M. GArDELs and D. MITCHELL, Paper presented to the Pitisburgh
Conference on Analytical Chemistry and Applied Spectroscopy, 1971. Simultaneous
multi-element analysis of water quality and lubricating oils by atomic fluorescence
Spectroscopy.

D. R. DeMers, M. GarpeLs and D. MitcHeLL, Paper presented to the Pittsburg
Conference on Analytical Chemistry and Applied Spectroscopy, 1971. Simultaneous
multielement analysis by atomic fluorescence spectroscopy.

D. R. DeMEeRs, R. HERRON and D. MITCcHELL, Paper presented to the 9th National
Meeting of Society for Applied Spectroscopy, New Orleans, 1970. A new instru-
mental approach to multiclement analysis.

D. R. DeMmers, M. GARDELS and D, MiTcHELL, Paper presented to the Pittsburgh
Conference on Analytical Chemistry and Applied Spectroscopy, 1971. Optimaliza-
tion of instrument design parameters in multielement atomic fluorescence spectro-
scopy. - g

M. B. DentoN and H. V. MALMSTADT, Appl. Phys. Letters, 18, 485 (1971). Tunable
organic dye laser as an excitation source for atomic flame fluorescence spectrometry.
G. DUKSTRA, Geol. Mijnbouw, 47, 379 (1969). Instrumental methods in the chemical
analysis of minerals. .

M. Diiarp and H. R. RosL, Phys. Rev., 184, 312 (1969). Transient effects
in resonance fluorescence and spontaneous emission by a system of identical
atoms.

J. 1. DinNIN and A. W. HELZ, Anal. Chem., 39, 1489 (1967). Demountable hot hollow
cathodé lamp as an excitation sourcé in atomic fluorescence flame spectrometry.
J. 1. DINNIN, Anal. Chem., 39, 1491 (1967). Atomic fluorescence flame spectro-
metric detection of palladium, titanium, zirconium, chromium, and aluminium
using a hot hollow cathode lamp.

J. N. Dopp, W. J. SANDLE and D. ZISSERMANN, Proc. Phys. Soc., 92, 497, (1967).
Resonance fluorescence in cadmium. Modulation effects and lifetime measurements.
J. N. Dopp, E. ENEMARK and A. GALLAGHER, J. Chem. Phys., 50, 4838, (1969),
Quenching of cesium resonance radiation by helium,

L. DunNover, Radium, 10, 400 (1913).

L. DuNoOYER, Compt. Rend., 178, 1475 (1924).

L. EspoN, G. F. KIRkBRIGHT and T. S. WEsT, Anal. Chim. Acta, 47, 563 (1969).

. The determination of iron by atomic fluorescence spectroscopy with a modulated

microwave-excited electrodeless discharge tube.
L. EepoN, G. F. KIRKBRIGHT and T. S. WEsT, Talanra, 17, 965 (1970). Atomic

339

m——— e C e



159.
160,
161.
162.

163.
164.
165.

166.
167.

168,
169.
170.

171.

172.
173.

174,

175.

176.

177.

-

178.

fluorescence characteristics and analytical determination of manganese in an air-
acetylene flame.

E. H. EBerRHARDT, Appl. Optics, 6, 161 (1967). Multiplier phototubes as quantum

counters.

E. H. EBERHARDT, Appl. Optics, 6, 251 (1967). Threshold sensitivity and noise
ratings of multiplier phototubes. '

E. H. EBerRHARDT, Appl. Optics, 6, 359 (1967), -Noise factor measurements in
multiplier phototubes.

D. W. ELL1s and D. R. DEMERS, Anal. Chem. 38, 1943 (1966). Use of the hydrogen-

entrairied-air Bame in atomic fluorescence flame spectrometry.

D. W. ELLIs, Paper presented to the 153rd National Meeting of American Chemical
Society, Miami Beach, Florida, 1967. Use of the hydrogen/entrained air flame in

atomic fluorescence flame spectrometry.

D. W. ELLIs and D. R. Demers, Chap. 20 in Trace Inorganics in Water, ed. by
R. A. Baker, Advances in Chemistry Series 73, American Chemical Society,
Washington, D. C,, 1963. Atomic fluorescence flame spectrometry.

R. C. ELser and J. D. WINEFORDNER, Appl. Spectry., 28, 345 (1971). A simple mono-

chromatorless atomic fluorescence flame spectrometer.

E.M.1. Photomultiplier Tubes, Brochure 30M (6 —67), EMI Electronics, Ltd.

V. A. FasseL and D. W, GOLIGHTLY, Anal. Chem., 39, 466 {(1967). Detection limits
of elements in the spectra of premixed, oxy-acetylene flames.

F. C. FensenreLD, K. M. EvensoN and H. P. BroipaA, Rev. Sci. Instr., 36, 294 (1965).

Microwave discharge cavities operating at 2450 MHz.

F. FeiGL, Mikrochemie, 1, 4 (1923).

F. J. FErNANDEZ, D. C. MANNING, J. D. KerBer and H. L. KasN, Paper presented
to the 3rd International Conference on Atomic Absorption and Atomic Fluorescence
Spectrometry, Paris, 197f. The place of atomic fluorescence in flame spectroscopy.

J. A. Fiorino, R, N. Kn1seLey and V. A. FasseL, Paper presented to the Pittsburgh

Conference on Analytical Chemistry and Applied Spectroscopy, 1971. Molecular

absorption and light scattering in flames employed for atomic absorption spectro-

scopy.

A. A. FiscHer and G. C. HAYWARD, Paper presented to the Pittsburgh Conference

on Analytical Chemistry and Applied Spectroscopy, 1970. Microwave-excited

electrodeless discharge lamps as sources for atomic absorption spectroscopy.

B. Freet, K. V. LIBERTY and T. S. WEesT, Anal. Chim. Acta, 45, 205 (1969). The

atomic fluorescence spectroscopy of cobalt with a high-intensity hollow-cathode

Jamp and a microwave-excited electrodeless discharge tube as sources.

A. T. FORRESTER, R. A. GUDMUNDSEN and P. O. JounsoN, J. Opt. Soc. Am., 46, 339

(1956). High efficiency microwave excitation of light sources.

M. L. FRANKLIN, G. HorrLick and H. V. MALMSTADT, Anal. Chem., 41, 2 (1969).

Basic and practical considerations in utilizing photon counting for quantitative

spectrachemical methods.

L. M. Fraser and J. D. WINEFORDNER, Anal. Chem., 43, 1693 (1971). Laser-excited

atomic fluorescence flame spectrometry,

L. M. Fraser and J. D. WINEFORDNER, Paper presented to the 9th National Meeting
of Society for Applied Spectroscopy, New Orleans, 1970. Graphite furnace for atomic
fluorescence spectrometry.

C. FUCHTBAUER, Phys. Z., 21, 635 (1920). New means fer emission of spectral lines

340

vr A e by - g E -



179.

180.

181.

182.

183.

184,

185.

186.

187.

188.

189,

190.

191,

192.

193.

194.

195.

196.

due to light irradiation (fluorescence).

A. FuLToN, K. C. THompsoN and T. S. WEsT, Anal. Chim. Acta, 51, 373 (1970).
Multielement atomic fluorescence spectroscopy. 11 Dual-element arsenic-antimony
electrodeless discharge tube spectral line source for atomic fluorescence and atomic
absorption spectroscopy.

V. B. GERARD, J. Sci. Instr., 39, 217 (1962). Laboratory alkali metal vapour lamps
for optical pumping experiments.

J. A. GoLEB, Anal. Chem., 35, 1978 (1963), Uranium isotope investigations by atomic
absorption.

1. A. GoLes and Y. YOKOYAMA, Anal. Chim, Acta, 30, 213 (1964). The use of a dis-

“ charge tube as an absorption source for the determination of lithium-6, lithium-7

isotopes by atomic absorption spectrophotometry,

1. A. GoLes, Appl. Spectry., 28, 34 (1971). The use of permanent mercury source
for spectroscopic studies of varying amounts of mercury.

S. R. Goopk and S. R. CroucH, Paper presented to the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1971. An automated atomic
absorption-atomic fluorescence system for use with non-flame cells.

G. I. GOODFELLOW, Anal. Chim. Acta, 36, 132 (1966). Some experimental obscrva-
tions on inter-element effects in atomic fluorescence spectrometry.

G. 1. GoonreLLow, U. K. At, Energy Authority, Repr. No. 0 87/66, AWRE. An
assessment of atomic fluorescence spectrometry as a method of trace analysis.

C. L. GRANT, Am. Soc. Test. Mater., Spec. Tech. Publ. No. 443, 1969, Comparison
of atomic absorption with other spectrochemical methods.

1. D. Guzeev and V. V. NEDLER, Zavedsk. Lab., 36, 1458 (1970), The use of atomic
fluorescence for analysis of high-purity substances.

A. T. HATTENBURG,; Appl. Optics, 6, 95 (1967). Spectral radiance of a low current
graphite arc.

A. Helr and S. RiccHio, Paper presented to the Conference on Analytical Chemistry
and Applied Spectroscopy, 1970. Evaluation of atomic fluorescence excitation
sources. ,

D. N. HingLe, G. R. KirkerIGHT and T. S. WesT, Analyst, 93, 522 (1968). The
determination of beryllium by thermal-emission and atomic fluorescence spectro-
scopy in a separated nitrous-oxide-acetylene flame.

R. S. Hoess, G. F. KIRKBRIGHT, M. SArGenT and T. S. West, Talanta, 15, 997
(1968). Spectroscopy in separated flames — IV. Application of the nitrogen-separated
air-acetylene flame in flame emission and atomic fluorescence spectroscopy.

R. S. Hosss, G. F. KIRkBRIGHT and T. S. WesT, Talanta, 18, 859 (1971). Spectro-
scopy in separated flames — VII. Determination of bismuth by atomic fluorescence
spectroscopy in a separated air-acetylene flame with electronically modulated
electrodeless discharge tube sources. '

K. HoFFrManN and R. SEIWeRT, Exp. Technik Phys., 8, 161 (1960). Light sources
for the excitation of resonance fluorescence of alkali metals.

M. E. Horron and D. P. Hussarp, Paper presented fo the 3rd International Cone
ference on Atomic Absorption and Atomic Fluorescence Spectrometry, Paris, 1971.
Some observations on the determination of low levels of silver by flame spectroscopic
methods with particular reference to steels,

J. R. HOLLA.HAN J. Chem. Educ., 43, 401A, 297A (1966) Analytical application

341



197.
168.

199,
200.

201.

202,

203,

204,
204.

206.

207,
208.
209.
.210.
211,

202,

213,

214.

of electrodelessly discharged gases. Research with electrodelessly discharged gases.
H. P. HooyMaYEers and C. T. J. ALKEMADE, J. Quant. Speciry. Radiative Transfer, 6.
501 (1966) Quenching of excited alkali atoms and related effects in Aames. Part I,
Theoretical analysis,

H. P. HooyMavers and C. T. ]. ALkeMaDE, J. Quant. Spectry. Radiative Transfer, 6,
847 (1966). Quenching of excited alkali atoms and related effects in flames: Part 1.
Measurements and discussion,

H. P. Hoovmavers and G. Nientwus, /. Quuant. Specyry. Radiative Tramsfer, 8,
955 (1968). Quenching of excited rubidium (52 P) atoms in flames.

H. P. HOOYMAYERS, Spectrochim. Acta, 23B, 567 (1968). Theory of analytical curves
in atomic fluorescence flame speetrometry.

H. P, HoovMaYERs and P. L. Liinsg, /. Quant, Spectry. Radiarive Transfer, 9,
995(1969). The relationship between the Auorescence yield and the under-population
of doublet excited states.

E. S.-HrycysHyN and L. KRaUSE, Can. J. Phys., 47, 215 (1969). Senzitized Aluoresc-
ence in vapors of alkali metals-X1. Energy transfer in potassium-rubidium collisions.
CH. J. Hsu, Ph. D. Thesis, Louisiana Stalc University, Baton Rouge, 1968. Studies
of the atomic fluorescence of zinc and beryllium and the spectroscopic studies of the
chromotropic acid-nitrate reaction.

HTV Photosensitive Devices. Hamamatsu TV Co,

H. G. C. HumaN, Paper presented to the 3rd International Co lferencc on Atomic
Absorption and Atomic Fluorescence Spectrometry, Paris, 197]. Development of
a high intensity spectral line source.

CH. A. M. HusseIN and G. NICKLEss, Paper presented to 1he 2nd International
Conference on Atomic Absotption Spectroscopy, Sheffield, 1969. An mveshgauon
into the R.F, plasma as an excitation source in atomic absorption and fluorescence
spectrometry.

N. P. Ivanov and V. Z, KRASLSHCHIK Metody Aunaliza Khim. Reakt. i Preparatov,
Gos. Kom. Sov. Min, SSR po Khim., 7, 1 (1963). Basic properties and analytical use
of a hollow cathode.

N. P. Ivanov, L. V. MINERVINA, S, V. Baranov, L. G. PorraLIDI and L. I. OLikov,
Zh. Analit, Khim.,.21, 1129 (1966). Tubes without electrodes with high-frequency
excitation of the spectrum of In, Ga, Bi, Sb, Tl, Pb, Mg, Ca, Cu, as a radiation
source in atomic absorption analysis.

N. P. Ivanov and G. K. KozvReva, Vestn. Mosk. Univ. Ser, I1., 23, 127 (1968).’
Some new applications of electrodeless lamps in atomic absorption spectroscopy.
E. JacossenN and G. R. Harrison, Paper presented to the 34th Annual Meeting
of the Optical Society of America, J. Opt. Soc. Am., 39, 1054 (1949). Ultrafrequency
excitation of Hg 198 lamps for interferometer illumination.

D. R. JENKINs, Proc. Roy. Soc., A 293, 493 (1966). The determination of cross sections
for the quenching of resonance radiation of metal atoms. 1. Experimental method
and results for sodium.

D. R. JENKINS, Spectrochim. Acra, 23B, 167 (1967). An analysis of the optimum
conditions for the detection of metals in flames by atomic fluorescence.

D. R. Jenkins and T. M. SUGDEN in Flame Emission and Atomic Absorption Speciro-
metry, ed. by J. A Dean and T. C. Rains, Vol. I. p. 151, Dekker, New York,
1969.

D. R. JENKINS, Proc. Roy. Soc., 303A, 453 (1968). The determination of cross sections

342




215.

216.

217.
218.

219.
220.
221.
222,

223.

224.

225.

226.

221.
228.
219,
230.
231.

232.

for the quenching of resonance radiation of metal atoms. 11. Results for potassium,
rubidium and caesium.

D. R JeEnKINS, Proc. Roy. Scc., 303A, 467 (1968). The determination of cross
sectlfms for quenching of resorance radiation of metal atoms. 111. Resulis for
thallium.

D. R JENKINS, Proc. Roy. Soc., 306A, 413 (1968). The determination of cross-
sections for the quenching of resonance radiation of metal atoms. IV. Results for
Jithium.

D. R. JENKINs, Trans. Faraday Soc., 64, 36 (1968). Relationships between measured
and true quenching cross-sections for atoms with doublet excited states.

D. R. JENKINS, Spectrochim. Acta, 25B, 47 (1970). The influence of lame composition
on the intensity of atomic fluorescence,

1. D. Jounson, H. R. Gkam and G. D. PropsTER, Paper presented to the 9th National
Meeting of Society for Applied Spectroscopy, New Orleans, 1970. The design and
application of a demountable hollow cathode source. ‘

H. L. X AHN, in Trace Inorganics in Water, ed. by R. A. Baker, Advances in Chemistry
Series No. 73, American Chemical Society, Washington D. C., 1968. Principles and
practice of atomic absorption,

H. KaIser, Spectrochim. Acta, 3, 40 (1947). The calculation of a detection limit.
H. KaisEr, Z. Anal. Chem., 216 (1966). A contribution to definition of limit of
detection, guarantee of purity and associated problems. '
D. A. Katskov, G. G. Leeeoev, and B. V. L'vov, Zh. Prikl. Spektrosk., 10, 215
(1969). Spectral characteristics of impulse lamps with hollow cathode for atomic
absorpiion measurements.

J. P. KEENE, Rev. Sci. Instr., 34, 1220 (1963). Fatigue and saturation in photomutti-
pliers. X

M-.A. KeLLy, Ger. Offen. 2,045, 134 (C1 G 01n), 1971. Atomic fluorescence spectro-
meter.

G. F. KirxksricHT and T. S. WEst, Appl. Optics, T, 1305 (1968). The application
of separated flames in ahalytical fiame spectroscopy.

G. F. KirkBRIGHT, Paper presented to the 15th Colloquium Spectroscopicum Inter-
nationale, Madrid, 1969. The use of separated flames in atomic absorption and
emission spectroscopy.

G. F. KIRKBRIGHT, M. SARGENT and T. S. WesT, Talanta, 16, 245 (1969). Spectro-
scopy in separated flames — V. The argon or nitrogen-sheathed nitrous oxide-acety-
lene flame in flame emission spectroscopy.

G. F. KIRKBRIGHT, Paper presented to the 2nd International Conference on Atomic
Absorption Spectroscopy, Sheffield, 1969. The application of separated flames to
atomic absorption, emission and fluorescence spectroscopy.

G. F. KIRKBRIGHT, A. P. Racand T. S. WesT, Anal. Lerters 2, 465 (1969). Determina-
tion of silicon in low alloy steels by atomic fluorescence spectroscopy in a separated
nitrous oxide-acetylene flame.

G. F. KiIrkBrIGHT and M. SARGENT, Spectrochim. Acta, 258, 577 (1970). The
application of a piezoelectric scanning Fabry-Perot interferometer to the study of
atomic line sources-1. Assembly and general application of the instrumental system.
G. F. KIRKBRIGHT, Paper presented to the Conference on Flame Spectroscopy,
Ostrava (Czechoslovakia), 1970. The application of a piezoelectric scanning Fabry-

343



231,

234.

235.

236.
237.
238.
239.
240.
-241,

242,

243,

244.

245.

' 246.

247.

248.

249,

250.

Perot interferometer to the study of atomic line sources.

G. F. KIrkBRIGHT and R. M. DaGNaLL, Proc. Technicon Intern. Congress, Vol. 11,

New York 1970. The role of atomic fluorescence spectroscopy in analytical chemistry.

G. F. K1rRBRIGHT and T. S. VETTER, Spectrochim. Acta, 26B, 505 (1971). The effect

of inert gas shielding on temperature profiles in premixed nitrous oxide-acetylene

flames.

G. F. KIRKBRIGHT, M. SARGENT and S. VerTER, Paper presented to the 16th Collo-

quium Spectroscopicum Internationale, Heidelberg, 1971. Some studies of line

profiles from flames and other sources using a piezoelectric Fabry-Perot interfero-

meter, .

G. F. KIRKBRIGHT, Analyst, 96, 609 (1971), The application of non-flame atom cells

in atomic absorption and atomic fluorescence spectroscopy.

R. Kraus, Zeiss. Mitr. (Stutigart), 4, 26 (1966). Simple determination of zinc in the
p.p.m. range by resonance fluorescence.

R. KvLaus, Z. Klin. Chem., 4, 299 (1966). Determination of zinc and cadmium in

b:ologlcal material by rescnance fluorescence.

L. KLEIN, Appl. Optics, 7, 677 (1968). Measurement$ of spectral emission and absorp-

tion of a high pressure xenon arc in the stationary and the flashed modes.

1. KLEINMANN and B. Povet, Chem. Listy, 65, 1 (1971). High-frequency and micro-

wave plasma as a ;‘adiatio.n source for spectral analysis.

S.R. KoirTyoHanN and E. E. PICKETT, Anal. Chiein., 38, 1087 (1966). Light scattering

by particles in atomic absorption spectrometry.

S. R. KoIRTYOHANN and E. E. PickeTT, Proceedings of the 13th Colloguium Spectro-

scopicum Internationale, Ottawa, p. 270, Hilger and Watis, London, 1967. The

efficiency of atom formation in premixed flames.

S. R. KOIRTYOHANN, Meth, Phys, d’Analyse (G.A.M.S.), Special No., p. 92 (1971).

Some problems in flame emission, absorption and fluorescence spectroscopy.

D. KoLiHOVA and V. SyYcHRA, Paper presented to the Conference on Flame Spectro-

scopy, Ostrava (Czechoslovakia), 1970. Atomic fluorescence study of elements

atomized in conventional low-temperature flames by using high intensity hollow

cathode lamps as excitation sources.

D. KovLHovA, Ph. D. Thesis, Technical University, Prague 1971. Atomic fluorescence

study of elements atomized in conventional flames by using high-intensity hollow

cathode lamps as excitation sources.

D. Korova and V. SycHRra, Chem. Listy, 66, 93 (1972). Atomic absorption and

atomic fluorescence spectrometry in biochemistry and medicine. 1V. Direct determina-

tion of copper and zinc in blood serum by atomic fluorescence spectrometry.

D. KotiHovA, Paper presented to the fst Annual National Seminar on Flame

Spectrometry, Modra (Czechoslovakia}, 1971. Quenching of atomic fluorescence

in various media.

D. KoLiHovA and V. SycHra, Anal. Chim. Acta, 59, 477 (1972). Note on the de-

termination of antimony by atomic fluorescence spectrometry in various premixed

flames.

D. KoLIHOVA and V. SYCHRA, Anal. Chim. Acta, 63,479 (1973). Atomic fluorescence

characteristics of copper in various premixed flames.

Yu. I. KoroviN and V. A. KutcHuMmov, Zh. Prikl. Spektrosk., 14,718 (1971). Use

of a hollow cathode discharge for atomization of samples,

344

A < - i ok g



251

252.

253,

254.

255.

256.

257.

258,

259.

260.

261.

262,

263.

264.

265.

266.

267.

268.

. E. K. KRAULINYA and M. C. ArRMaN, Optika i Spektroskopiva, 26, 511 (1969).

Excitation of zinc and cadmium levels in the sensitized fluorescence of Hg—Zn
and Hg —Cd mixtures. '

K. H. Krysmanskil, E. BrepeL and G. BOETTCHER, Beitr. Plasmaphys., 10, 161
(1970). Quenching of the cadmium atom resonance fluorescence with a foreign gas.
KUANG-PANG L1, Ph. D. Thesis, University of Illinois, Urbana, 1970. Fundamental
consideration of the photon counting technique and its application in a comparison
of flame spectroscopic techniques.

J. Kunr and G. MaROwWSKY, Opt. Conurun., 4, 125 (1971). Narrow band dye taser
as a light source for fluorescence analysis in subnanogram range.

A.F. KuTEINIKOV, V. A. EGOROVA,E. §. KoNKovA, . D. ZAVARUEVA, Y. L. BELYAEY,
A. V. KArvakIN and A. M. PcHeLINTSEV, Zh. Analit. Khim., 25, 1999 (1970).
Spectrographic methods for the determination of microimpurities in g assy carbon
and carbon powder.

F. J. LancmyHr and P. R. GRAAF, Anal. Chim. Acta, 21, 334 (1959). Studies in the
spectrophotometric determination of silicon in materials decomnosed by hydro-
fluoric acid. 1. Loss of silicon with hydrofluoric acid.

P. L. LARkINS, R. M. Low:-: J. V. SurLLivan and A. WaLsH, Spectrochim. acta, 248,
187 (1969). The use of solar-blind phoiomultipliers in flame spectroscopy.

P. L. LARKINS, Spectrochim. Acta, 26B, 477 (1371). Non-dispersive systems in atomic
fluorescence spectroscopy. I. A single channel system employing a solar-blind
detector and an air-acetylene flame,

P. L. Larxkins and J. B. WILLIS, Spectrochim. Acta, 26B, 491 (1971). Non-dispersive
systems in atomic fluorescence spectroscopy — . Comparison of nitrous oxide-
supported and air-supported flames.

R. M. Lows, Spectrochim. Acta, 26B, 201 (1971). A high-intensity holiow-cathode
lamp for atomic fluorescence.

P. W. Y. LUNG, J. P. Matoudik and G. P. THoMas, Paper presented to the 17th
Spectroscopy Symposium of Canada, Ottawa, 1970 The carbon rod atomizer in
atomic absorption and atomic fluorescence,

B. V. L'vov, Atomic Absorption Specirochenical Arm!ysts, Adam Hilger Ltd., Lon-
don, 1970,

D. C. MANNING and W. SLAVIN, At. Absorption Newsletter, No. 8, 1962. Lithium
isotope analysis by atomic absorption spectrophotometry.

D. C. MANNING and P. HENEAGE, At. Absorption Newsletter, 6, 124 (1967), Atomic
fluorescence measurements with a modified atomic absorption instrument,

D. C. MannING and P, HeneaGE, At, Absorption Newsletter, T, 80 (1968). Element
detection limits by atomic fluorescence spectroscopy.

1. M. MANSEIELD, J. D, WINeroRDNER and C. VEILLON, Anal, Chem. 37, 1049 (£965).
High sensitivity determination of zinc, cadmium, mercury, thallium, gallium and
indium by atomic fluorescence flame spectrometry.

J. M. MANSFIELD, JR., Ph. D. Thesis, University of Florida, Gainesville, 1967, A study
of line sources for use in atomic fluorescence flame spectrometry.

J. M. ManseieLp, Jr., M. P, BrarzeLl, Jr,, H. O. NorGoroon, D. O. Knarp,
K. E. ZacHa and J. D, WINEFORDNER, Specirochim. Acta, 23B, 389 (1968). Experi-
mental investigations of electrodeless discharge lamps as exgitation sources for
atomic fluorescence flame spectrometry.

345



269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280,

281.

J. M. ManstreLp and J. D. WiINEFORDNER, Anal. Chim. Acta, 40, 357 (1968). Measure-
ment of flow rate and pressure of gases in flame spectrometry.

G. B. MarsHaLL and T. S. WEsT, Anal. Chim. Acta, 51, 179 {1970). Multi-element
atomic fluorescence spectroscopy. Part I. Stimulation of atomic fluorescence of
mixtures of bismuth, mercury, selenium, and tellurium; cadmium and zinc; gallium
and indium by means of multi-element microwave-excited electrodeles discharge
tubes.

G. B. MarsHALL and A. C. SMITH, Paper presented to the 3rd International Con-
ference on Atomic Absorption and Atomic Fluorescence Spectroscopy, Paris, 1971,
The determination of trace metals in high purity water using non-dispersive atomic
fluorescence spectroscopy.

T. L. MARTIN, F. M. HamuM and P, B. ZeeMAN, Anal. Chim. Acta, 53, 437 (1971).
A comparative study of turbulent, premixed and separated flames in atomic Auorescs

ence analyses, with' reference to the determination of zinc. sy

J. T. Massev and . M. Cannon, J. Appl. Phys., 36, 361 (1965). Constricted discharges
in the rare gases. I. Spectroscopic and electrical measurements.

H. MASSMANN, Spectrochim. Acta, 23B, 215 (1968). Atomic absorption and atomic
fluorescence in a graphite cell.

H..MassMANN, Proceedings of the 13th Colloguiim Spectroscopicum Internationale,
Ottawa, 1967, p. 284, Hilger and Watts, London. Atomic absorption and atomic
fluorescence in a graphite cell.

J. Matoulik and V. SycHra, Anal, Chem., 41, 518 (1969). Atomic fluorescence
study of iron, cobalt and nickel.

J. MA10USEK, Ph. D. Thesis, Technical Universily, Prague, 1969. Atomic fluorescence
spectrometry. 1I. Fluorescence media.

J. MaToulek and V. SYCHRA, Anal. Chim. Acta, 49, 175 (1970). Determination of
gold by atomic fluorescence spectroscopy in premixed ftames.

J. Matousek and V, SycHRrA, Chem. Listy, 63, 1248 (1969). Atomic ﬂuorescence
spectrophotometry.

B. McCarroL, Rev, Sci, Instr., 41, 279 (1970). An improved microwave discharge
cawvity for 2350 MHz.

W. J. McCartHy, M. L. Parsons and J. D, WINEFORDNER, Specirochim. Acta,
23B, 25 (1967). Derivation of general expression for quantum and power efficiencies
for atomic fluorescence of atoms in a hot gas with emphasis on atomic fluorescence

~ flame specttometry.

282.-

283.

284.

285.

286.

M. McCuintock and L. C. BALLING, J. Quant. Spectr. Radiat. Transfer, 9,
1209 (1969). Atomic and molecular fluorescence from laser excited diatomic caesium
and rubidium.

A. J. McCoRMACK, 8. C. TonG and W. D. Cookk, Anal. Chem., 37, 1470 (1965).
Sensitive selective gas chromatography detector based on emission spectrometry
of organic compounds.

D. A. McGirrts and L. Krausg, Can. J. Phys., 46, 1051 (1968). Inelastic collisions
between excited alkali atoms and molecules. 1V, Sensitized fluorescence and quench-
ing in mixtures of cesium with N,, H,, HD and D,.

W. F. MecGers and F. O. WEsSTFALL, J. Res. Nat. Bur, Std., 44, 447 (1950). Lamps
and wavelengths of mercury - 198

K. D. MieLeNg, J. Opt. Soc. Am., 57, 66 (1967). Spectroscope slit images in partially

346



287.

288.

289.

coherent light.

B. M. Mies and W. L. Wiese, Bibliography on Afomic Transition Probabilities.
January 1916 Through June 1969. US Dept. of Commerce, NBS Spec. Publ. 320
(1970).

R. L. MILLER, L. M. Fraser and J. D. WINEFORDNER, App!. Spectry., 25,477 (1971).
A combination flame atomic fluorescence —atomic emission d.c. spectrometer for
analysis of trace wear metals in jet engine oils.

A. C. G. MrrcHeLL and M. W, Zemansky, Resounance Radiation and Excited Atoms.

" University Press, Cambridge, 1961. ,

290,

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

0L,

302.

303.

304.

305.

D. G. MytcheLL, Ger. Offen, 1, 926, 456 (C. G, 01) 22, 1970. Device for atomic
fluorescence spéctral analysis,

D. G. MitcHELL and A. JOHANSSON, Spectrochini. Acta, 25B, 175 (1970). Simultan-
eous multielement analysis using sequentially excited atomic fluorescence radiation.
D. G. MITcHELL, Paper presented to the 9th National Meeting of Society for Applied
Spcctroscopy, New Orleans, 1970. Atomic fluorescence spectroscopy: concept and
design of a simultaneous muiticlement spectrometer.

D. G. MrrcueLL, Ger. Offen. 2, 041, 744 (C1 G. Oln), 25 March 1971. Simultaneous
multi-element analysis by atomic fluorescence and emission spectroscopy-.

D. G. MitcueLt and A. JOHANSSON, Spectrochim. Acta, 26B, 677 (1971). Simut-
taneous multiclement analysis using sequentially excited atomic fluorescence radia-
tion — JI. An improved instrument for simultanegus analysis.

1. J. MrrTeLDORF and D. O. LANDON, Appl. Optics, T, 1431 (1968), Multipty di ffracted
light in the Czerny-Turner spectrometer.

E. N. Morozov and M. L. Sosinky, Optika i Spektroskopiya, 26, 506 (1969). De-
termination of the effective cross sections of second-order collisions for mercury and
cadmium atoms by the methods of sensitized fluorescence,

V. C. MossotTt and M. DucGaGay, Appl. Optics, T, 1325 (1968). Atomic emission
characteristics of a premixed acetylene-nitrous oxide, total consumption flame.

V. G. MossotTt and F. N. ABercromsIE, Paper presented to the 16th Colloquium
Spectroscopicum Internationale, Heidelberg, 1971. Noise structure in flame spectro-
metry.

C. E. MULFORD, D. C. MANNING and W. SLAVIN, Proceedings of the 13th Colloquium
Spectroscopicum Internationale, Oitawa, 1967, p. 282, Hilger and Watts, London.
Atomic fluorescence and atomic absorption spectroscopy.

V. I. Muscat, T. J. VIcKERs and A. ANDREN, Anal. Chem., 44, 218 (1972). A simple
and versatile atomic fluorescence system for the determination of nanogram quantities '
of mercury, _

V. I. Muscat and T. I, Vickers, Aaal. Chim. Acta, 87, 23 (1971). Determination of
nanogram quantities of mercury by the reduction-aeration method and atomic
fluorescence spegirophotometry,

M. NtHasiLOvA, Ph. D. Thesis, Technical University, Prague. Determination of
platinum by flame spectirometry,

E. L. NicHoLs and H. L. Howes, Phys. Rev., 22, 425 (1923). The photoluminiscence
of lames. I. '
E. L. NicHoLs and H. L. Howes, Phys. Rev., 23, 472 (1924). The photoluminiscence
of flames. II,

M. Norton and A. GALLAGHER, Phys. Rev. Ser. 3A, 3, 915 (1971), Measurements
of lowest-S-state lifetimes of gailium, indium and thallium,

347



3o6.

307.

J. D. Norris and 'T. 8. WesT, Anal. Chim. Acta, 55, 359 (1971). Multi-element atomic
fluorescence spectroscopy. Part IV, The determination of cobalt and nickel in steels
by atomic fluorescence spectroscopy in a separated air-acetylene flame with a dual-
element electrodeless discharge lamp.

M. A. Novice and J. VINE, Appl. Optics, 6, 1171 (1967). Optical means for enhancing

- the sensitivity of a tri-alkali photocathode.

308.

309.

310.

31l

32,

313.

3i4.

315.
316.
317,
318.

319.

- 320.

321.

T.C. O'HAVIR and J. D. WinerorDNER, Appl. Optics, 7, 1647 (1968). Equation
for thermionic emission shot noise of muliplier phototubes, including dynode
emission.

T. C. O'HAvir and J. D. WINEFORDNER, J. Chem. Educ., 46, 435 (1969). An insiru-
ment for source intensity compensation in atomic fluorescence.

T.C. O'Haver and J. D. WINEFORDNER, J. Chem. Educ., 46, 241 (1969). A versalile,
solid state, constant band-width, recording nanoammeter,

T. C. O'HAVER, Ph. D. Thesis, University of Florida, Gainesville, 1969. The measure-
ment of low light intensities in atomic flame fluorescence spectrometry.

N. Omenerto and G. Rosst, Anal. Chim. Acta, 40, 195 (1968). Atomic Auorescence
flame spactrometry using a mercury line source. '

N. OMeNeTTO and G. Rosst, Spectrochim. Acta, 24B, 95 (1969). Some observations -

on direct line fluorescence of thallium, indium and gallium.

N. OMenNETTO and G. Rossi, Paper presented to the 2nd International Conference
on Atomic Absorption Spectroscopy, Sheffield, 1969, Some observations on excita-
tion processes in atomic fluorescence spectrometry.

N. OMENETTO, Met. I1al., 61, 349 (1969). Considerations on the application of atomit
fluorescence (o analysis.

N. OmenerTO and G. Rosst, Spectrochim. Acta, 28B, 297 (1970). Some observations
on the excitation processes in atomic fluorescence flame spectrometry.

N. OMENETTO, Paper presented to the Conference on Flame Spectroscopy, Ostrava
{Czechoslovakia), 1970. New trends in flame analysis.

N. OMeneTTO, P. BENETTI and G. Rossl, Spectrochim. Acta, 27B, 453 (1972). Flame
temperature measurements by means of atoinic fluorescence spectrometry.

M. L. Parsons, W, J. McCArRTHY and J. D. WINEFORDNER, Appl. Spectry., 20, 223
(1966). Approximate half-intensity widths of a number of atomic spectral lines used
in atomic-emission and atomic-absorption flame spectrometry.

M. L. Parsons and J. D. WINEFORDNER, Appl. Spectry., 21, 368 (1967). Optimaliza-
tion of the critical instrumental parameters for achieving maximum sensitivity and,
precision in flame-spectrometric methods of analysis.

M. L. Parsons, W. J. McCartHY and J. D. WINEFORDNER, J. Chem. Educ., 44,

214 (1967). Selection of optimum conditions for spectrochemical methods. ITL. Sensi-

322.

323,

324.

tivity of atomic fluorescence, absorption and emission flame spectrometry.

M. L. ParsoNs, Ph. D. Thesis,- University of Florida, Gainesville, 1967, Derived
expressions lo compare atomic fluorescence flame spectrometry with other flame
spectrometric methods.

S. J. PeaRrcE, L. DE GALAN and J. D. WINEFORDNER, Spectrochim. Acta, 23B, 793
(1968). Experimental estimation of fluorescence power efficiencies of several atoms
in three turbulent flames used in atomic fluorescence flame spectrometry,

A, M. PcHELINTSEV, YU. I. BELYaev, A. V. KARYAKIN and T. A. KOVESHNIKOVA,
Zh. Analit, Xkim., 26, 1355 (1971). Increasing the sensitivity of the atomic fluorescence

determination of cadmium, silver, thalljum, merC_ufy and bismuth in graphite

348

14



325.

326.

327.

328.

329.

330.

331.
o33

313.

334.

335.

336.

7.
338.

339.

- 340.

341.

342,

(powder) by impuise selective evaporation into an argon atmosphere.

A. M. PcueLINTSEY, Yu. [. BELYAEY, A. V. KARYAKIN and T. A. KOVESHNIKOVA,
Paper presented to the 3rd International Conference on Atomic Absorption and
Atomic Fluorescence Spectrometry, Paris, 1971. The increase in sensitivity of atomic
fluorescence determination of cadmium, silver, thallium, mercury, and bismuth
in graphite powder by impulse selective vaporization of solid samples in argon
atmosphere.

E. E. PickerT and S. R. KOIRTYOHANN, Spectrochim. Acta, 23B, 235 (1968). The
nitrous oxide-acetylene flame in emission analysis. I. General characteristics.

A. E. PI1rs, J. C. VaN LooN and F. E. BeaMmisH, Anal. Chim. Acta, 50, 181, 195
(1970). The determination of platinum by atomic absorption spectrometry. I. Air-
acetylene flames. II. Nitrous oxide-acetylene flames.

M PLEVA, Ph. D. Thesis, University of New Hampshire, Durham, 1969. Practical
comparison of atomic fluorescence flame spectrometry with atomic absorption flame
spectromeftry.

W. J. Prict and J. T. H. Roos, Analyst, 93, 709 (1968). The determination of silicon
by atomic absorption spectrometry, with particular reference to steel, cast iron
aluminium alloys and cement. ‘

W. J. PrICE, in Spectroscopy, ed. by D. R. Browning, p. 167: McGraw-Hill.
London, 1969. Atomic fluorescence spectroscopy.

P. PRINGSHEIM, Fluorescence and Phosphorescence, Interscience, New York 1949,
H. PRUGGER, Spectrochim. Acta, 24B, 197 (1969). Radiance of light sources for
atomic absorption and atomic fluorescence analysis.

H. Pruccir, R. Grosskorr and R. TORGE, Spectrochim. Acta, 26B, 191 (l971).
Spectral and time distribution of resonance radiation from hollow cathode lamps-
operated on the-short pulse mode.

S. D. Rams, U.S. Pat. 3, 565, 567 (Cl. 35687, G. 01 ), Feb. 1971, Atomic absorp-
tion and-or atomic fluorescence spectrophotometers.

J. RaMiREZ-MURNoOZ, in Flame Emission and Atomic Absorption Spectromeiry, Vol. 1,
ed. by J. A. Dean and T. C. Rains, Dekker, New York, 1969, Basic principles of
flame emission, atomic absorption, and fluorescence methods.

J. O. RasMUsON, R. N. KniseLey and V. A. FasseL, Paper presented to the Pittsburgh
Conference on Analytical Chemistry and Applied Spectrosoppy, 1971. Experimental
and theoretical evaluation of the nitrous-oxide-acetylene flame &s an atomization cell
for flame spectroscopy.

R.C.A. Photomultiplier Tubes, Pamphlet PIT-701A (1967).

T. B. Rexp, J. Appl. Phys., 34, 3146 (1963). High-power low-density induction
plasmas,

R. J. ReyNorps and K. ALbous, Atomic Absorption Spectroscipy (A Practical
Guide), Griffin, L.ondon 1570.

S. L. RipawaAy and J. B. FLATO, Paper presented to the Pitisburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1968. Extension of atomic absorp-
tion and flame fluorescence detection limits by noise an‘alysis,' signal conditioning
and phase-sensitive detection.

E. W. RICHARDS, Spectrochim. Acta, 22, 158 (1966). A simple micro-wave discharge
source.

J. W. ROBINSON, Anal. Chim. Acta, 24, 254 (1961). Mechanism of elemental spectral

349



343.
344.

345.
346.
347.

348.

349.

350.

358.

352.
353.
354.
355.
356.
357
358.

359.

i

360.
361.
362.

363.

excitation in flame photometry.

Y. W. 'RoBINnsON, Develop. Appl. Spectry., 5, 255 (1965). Atomic fluorescence.

J. W, RoBinsoN, Chapter V, in Atomic Absorption Spectroscopy, Dekker, New York,
1966.

J. W. RoginsoN and J. C. Hsu, Anal. Chim. Acta, 43, 109 (1968). Atomic fluorescence
spectroscopy of beryliium.

J. P. Rooman and H. J. SMITH, Appl. Optics, 2, 181 (1963). Tests of photomuitipliers
for astronomical pulse-counting applications.

J. RovLre and S. E. MooRre, Appl. Optics 9, 63 (1970), The efficient use of photo-

multiplier tubes for recording spectra.

G. Rosst and M. MoL, Specirochim. Acta, 24B, 389 (1969). Isotopic analysis of
uranium by an optical spectral method-11l. Determination of U23%/U?38 ratios

with a hollow cathode source and a direct reading attachment.

G. Rosst and N. OmeneTTO, Talanta, 16, 263 (1969). Application of a demountable

watei-cooled hollow-cathode lamp to atomic-fluorescence spectrometry.

G. Rosst, Spectrochim. Acta, 26B, 271 (1971). Isotopic analysis of uranium by an

optical spectral method-1V. Study of the suitability of some uranium lines for the

absolute determination of isotopic ratios.

P.R. Roust, B. BRIXNEr and J. V. KLINE, J. Op!. Soc, Am., 59, 955 (1969). Optimiza-

tion of a 4-m asymmetric Czerny-Turner spectrograph.

1. RuBedka, Chem. Listy, 61, 865 (1967). Progress in atomic absorption spectro-

photometry. )
1. RuBtfka and B. MOLDAN, Aromic Absorption Spectrophotometry, lliffe, London,

1969.

G. W. Series, Proc. Phys. Soc. London (At. Mol. Phys.) 3, 84 (1970). Theory of

frequency and polarization modulation in resonance fluorescence.

J. SHARPE, Document R-P 021, EMI Electronics, Ltd. (1966). Dark current in photo-

mulfiplier tubes.

M. SHULL and J. D. WINEFORDNER, Anal. Chem. 43, 799 (1971). Aluminium ellipse

for decreasing limils of detection in atomic fluorescence flame spectrometry.

M. SHuULL and J. D. WINEFORDNER, Appl. Spectry., 25, 97 (1971). Polarization of
atomic fluorescence in flames. ‘
M. D. SiLvesTER and W. J. MCCARTHY, Anal. Letters, 2, 305 (1969). Experimental
parameters affecting the intensity of cadmium electrodeless discharge lamps.

M. D. SiLvesTeR and W. J. McCARTHY, Paper presented to the Detroit Anachem
‘Conference, Detroit, 1969. Atomic fluorescence: Optimization of electrodeless
discharge lamp operating conditions.

M. D. SILVESTER and W. J. MCCARTHY, Spectrochim. Acta, 25B, 229 (1970). The
intensity of electrodeless discharge lamps containing cadmium, mercury, and
manganese.

P.J. SLeviN, K. W. BuscH and T. J. VICKERS, Anal. Chem., unpublished work. De-
termination of mercury at the nanogram level by means of a hot wire nondisper-
sive atomic fluorescence system.

P. ). SteviN, V. L. Muscat and T. J. VIcKeRs, Appl. Spectry.; 26, 296 (1972). An
evaluaiion of premixed Méker-type flame as an atom reservoir for atomic fluoresc-
ence.

J. A SmiT, J. M. W. Matz and C. SwiT, Physica, 20, 39 (1954). An integrating

360



364,

365.
366.
367.

368.
369.

370.
371.

372.
373.

374.

37s.
376.
377.
378.

379.

380.
as1.

382,

383,

spectrometer for measuring spectral intensities by counting of photoelectrons.

R. SmitH, C. M. StarrorD and J. D. WINEFORDNER, Anal. Chim. Acta, 42, 523
(1968). Some interference effects occurring in the hydrogen/argon/entrained air flame.
R. SMiTH, C. M. StaFrorD and J. D. WINEFORDNER, Anal. Chem., 41, 946 (1969).
Temperature profiles of turbulent hydrogen-diffusion flames used in atomic fluoresc-
ence spectrometry. ~

R. SmitH, C. M. StarrorD and J. D. WINEFORDNER, Can. Spectry., 14, 18 (1969).
An evaluation of atomic fluorescence flame spectrometry for the determination. of
wear metals in jet engine lubricating oils.

R. SMITH and J. D. WINEFORDNER, Paper presented to the 2nd International Con-
ference on Atomic Absorption Spectroscopy, Sheffield, 1969. Fundamental studies
on turbuleint hydrogen diffusion flames used in atomic fluorescence spectrometry.
R. SuitH, R. C. ELsER and J. D. WINEFORDNER, Anal. Chim. Acta, 48, 35 (1969).
The atomic fluorescence of copper with a high-intensity hollow-cathode lamp.

R. SM[TH_; Advan. Anal. Chem. Instrum., 9, 235 (1971). Flame fluorescence spectro-
metry.

D. S. SmyLy and J. D. WINEFORDNER, Paper presented to the Pittsburgh Conference
on Analyticat Chemistry and Applied Spectroscopy, 1971. Measurement of free atom
fraction in premixed hydrogen-oxygen-argon flames.

D.S. SMyLy, W. P. TowNseEND, P. J. TH. ZEEGERS and J. D. WINEFORDNER, Spectro-
chim, Acta, 26B, 531 (1971). Measurement of the free atom fraction in hydrogen-
oxygen-argon flames using the relative absorption technique.

L. E. SMYTHE, At. Energy Aust., 13, 26 (1970). Chemical analysis by atomuc fluoresc-
ence spectroscopy.

B. H. Sorrer and B. B. McFaRLAND, Appl. Phys. Letters, 10, 266 (1967). Continu-
ously tunable, narrow band organic dye lasers.

P. A. ST. Joun, W. J. McCarTHY and J. D. WINEFORDNER, Anal. Chem., 39, 1495
(1967). A statistical method for evaluation of limiting detectable sample concentra-
tion.

R. A. STAAE, Ph. D. Thesis, Univeusity of Florida, Gainesville, 1964. Atomic fluoresc-
ence flame spectrometry as a means of chemical analysis.

E. B. M. STEERS, Proc. Soc. Anal. Chem., 2, 108 (1965). Spectroscopic source with
microwave excitation.

R. J. STRUTT, Proc. Roy. Soc. (London), 91A, 388, 511 (1914). Observations on the
fluorescence and resonance radiation of sodium vapour,

R. J. STRUTT, Proc. Roy. Soc. (London), 96A, 272 (1919). A study of the line spectrum
of sodium as excited by fluorescence.

M. Stupavsky and L. Krause, Can. J. Phys., 47, 1249 (1969). Inelastic collisions
between excited alkali atoms and molecules. VI. Sensitized fluorescence in mixture
of sodium with CH,, CD,, C,H,, C,H, and C,Hg.

J. V. SuLLivaN and A. WALSH, Spectrochim. Acta, 21, 721 (1965). High intensity
hollow-cathode lamps.

V. SvoBoDaA, Chem. Listy, 57, 419 {1963). The sensitivity of detectors used in emission
spectral analysis.

V. Svosoba, Paper presented to the 1st International Conference on Atomic Absorp-
tion Spectroscopy, Prague, Czechoslovakia, 1967. Investigations on atomic fluoresc-
ence using-evaporation from a graphite crucible.

V. SvoBopaA and R. GERBATSCH, Z. Anal. Chem., 242, 1 (1968). Contribution to the

361

[Epr— % S



384.

385.

386.

387.

388.

389.

390.

391.

392,

393.

394,
~evaluation of use of high intensity hollow-cathode lamps as excitation sources

395.

396.
397.

398.

399,

400.

definition of *‘limit of detection™ and “limit of determination™.

Y. Svopoba, G. NiTis and J. D. WinerorRDNER, Paper presented to the 9th National
Meecting of Society for Applied Spectroscopy, New Orleans, 1970. The use of
a Fabry-Perot oscillating interferometer for wavelength modulation in atomic
absorption and atomic fluorescence spectrometry.

V. SvoBopA, Paper presented to the 1st Annual National Seminar on Flame Spectro-
metry, Modra {Czechoslovakia), 1971. Theoretical growth curves in atomic fluoresc-
ence flame spectrometry.

V. SvosobA and J. D. WINEFORDNER, Paper presented to the 3rd International
Conference on Atomic Absorption and Atomic Fluorescence Spectrometry, Paris,
1971. Influence of flame shape and method of illumination upon theoretical calibra-
tion curves in atomic fluorescence flame spcctrometry.

V. SYCHRA, J. MaToUSEK and S. Marek, Chem. Listy, 63, 177 (1969). Direct de-
termination of trace amounts of nickel in gas oils by atomic absorption and atomic

“filuorescence spectrometry.

V. SYCHRA, Ph. D. Thesis, Technical University, Prague, 1969. Atomlc fluorescence
spectrometry. 1. Excitation sources.

V.SycHRA and J. MATOUSEK, Anal. Chim. Acta, 52, 376 (1970). Direct determination
of nickel in gas oils and pettoleum distillation residues by atomic fluorescence
spectrascopy in a separated air-acetylene flame.

V. Sycura and J. MATOUSEK, Talana, 17, 363 (1970). Atomic fluorescence spectro-
scopy of lead.

V.SycHRA, P. J. SLEVIN, J, MaToUSEK and F. Bek, Anal. Chim. Acta, 82, 259 (1970).
The determination of palladium by atomic absorption, atomic fluorescence and
thermal-emission spectroscopy in various flames.

V. SYCHRA, Paper presented 1o the Ist Annual National Seminar on Flame Spectro-
metry, Modra (Czechoslovakia), 1971. Non-flame technique in atomic fluorescence
spectrometry.

V. SycHRA and D, KoLiHovA, Paper presented to the 3rd International Conference

on Atomic Absorption and Atomic fluorescence Spectrometry, Paris, 1971. New
atomization techniques in atomic fluorescence microanalysis.
Y. SycHrA, D. KoLiHovAh and J. P. Matouiek, Unpublished results. A critical

in atomic fluorescence spectrometry.

A. Syty, Chapter VIII in Flame Emission and Atomic Absorption Spectrometry,
Vol. 2,ed. byJ. A. Deanand T. C. Rains, Dekker, New York, 1971. Atomic fluoresc-
ence spectrometry.

A. TereNIN, Z. Physik, 31, 26 (1925). Excitation of atoms and molecules by light.
irradiation. 1.

A. TerenIN, Z. Physik, 37, 98 (1926). Excitation of atoms and molecules by light-
irradiation. II.

K. C. THomrsoN and P. C. WiLby, Paper presented to the 2nd International Con-
ference on Atomic Absorption Spectroscopy, Sheffield 1969. The performance and
application of electronically modulated microwave tubes for atomic fluorescence
and atomic absorption spectrophotometry.

K. C. THoMPSON and P, C. WILDY, Analyst, 95, 776 (1970). The use of electronically
modulated microwave-excited discharge tubes in atomic spectroscopy.

K. C. THOMPSON, Spectrosc. Letters, 3, 59 (1970). The feasibility of determining

3562



401.

402 *

403.

405.

406.

407,

410,

411.
412,
413.

414.

415.

416.

417,

418.

419.

420.

iodine directly by atomic absorption and atomic fluorescence spectroscopy.

K. C. Tuomrson and G. D. ReynoLps, Analyst, 96, 771 (1971). The atomic-fluoresc-
ence determination of niercury by the cold vapour technique.

W. P. TownseND, Ph. D. Thesis, University of Florida, Gainesville, Florida, 1970.
Use of atomic fluorescence with a continuous source for measurement of the damping
constant (a-parameter) in flames.

W. P. TownNsenD, D. S. SmyLy, P. J. TH. ZeEGeRS, V. SvoBova and J. D. WiINE-
FORDNER, Spectrochim. Acta, 26B, 595 (1971). Measurements of damping constants
of atoms in flames by atomic fluorescence flame spectrometry with a continuum
source.

. R. G. TuLL, Appl. Optics, 7, 2023 (1968). A comparison of photon counting and

current measuring technique in spectrophotometry of faint sources..

U. ULFvARSON, Acta. Chem. Scand., 21, 641 (1967). Determination of mercury
in smalil quantities in biological materials by a modified photometric-mercury va-
pour. proceduse.

R. J. VaN BRUNT and N. R. ZaRre, J. Chem. Phys., 48, 4304 (1968). Polarization of
atomic fluorescence excited by molecular dissociation,

3. G. M. VaN DR LiNDEN, Instrum. Rev. (Leiden), 2ji-8, 34 (1967). Atomic absorption
spectroscopy.

. Z. VAN GELDER, Appl. Spectry., 22, 581 (1968).

C. Van TriGT, T. J. HoLLANDER and T. J. ALKEMADE, J. Quant. Spectr. Radiat.
Transfer, §, 813 (1963). Determination of the «-parameter of resonance lm&s in
flames.

C. VEILLON and J. D. WINEFORDNER, Paper presented to the Phoenix Symposium

on Flame Spectrometric Methods of Analysis, Phoenix, 1966. Flame fluorescence
spectrometry.

C. VEILLON, J. M. MANSFIELD, M. L. PArsons and J. D. WINEFORDNER, Anal. Chem.,
38, 204 (1966). Use of a continuous source in flame fluorescence spectrometry.

C. VEILLON, Ph. D. Thesis, University of Florida, Gainesville, 1966, Sources of
excitation for atomic fluorescence flame spectrometry.

C. VeiLronand J. Y, PaRK, Appl, Chem., 44, 1473 (1972). Direct isotopic determina-
tion by atomic Auorescence spectrometry.

T. J. Vickers and 8. P. MERRICK, Talanta, 15, 873 (1968). Determination of parts-per
milliard concentrations of mercury by atomic fluorescence flame spectrometry.
T. J. Vickers and R. M. VAUGHT, Anal. Chem., 41, 1476 (1969). Nondispersive
atomic fluorescence analysis. '

T. J. Vickers, P, J. SLEvIN, V. I MuscaT and L, T. FAR1as, Anal. Chemt., 44, 930
(1972). Factors affecting the use of nondispersive a system for atomic fluorescence
flame spectrometry.

R. A. Vitkun, N. 8. PoLuekToV and YU. V. ZELYUKOVA, Zh. Analit. Khim., 25, 474
(1970). Atomic fluorescence determination of mercury,

A. WaLSH, in Afomic Absorption Spearoscopy, ASTM STP 443, AS.T.M,, 1965.
Physical aspects of atomic absorption.

A. WALSH, in Atomic Absorption Spectroscopy, ed. by R. M. Dagnall and G. K. Kirk-
bright, Butterworths, London, 1970. The application of new tcchniques to simultan-
cous multi-element analysis.

P. D. WARR, Talanta, 17, 543 (1970). Use of a filter in atomic fluorescence spectro-
SCOpYy.

363



421.

422,

423.

424.
425.
426.
427,
428.
429,

430.

431,

432.

433.
4.

435.
436.
437.
438.
439.
440.
441.

442,

P. D. WaRR, Zalanta, 18, 234 (1971). Determination of zinc in copper by atomic-
fluorescence flame spectroscopy.

J. O. Weink and M. L: Parsons, Paper presented to the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1971. Investigation of laser excited
flame fluorescence spectroscopy.

T. S. West, Chem. Ind. (London), 18, 1005 (1966). Inorganic trace analysis.

T. S. WEST, Analyst, 91, 69 (1966). Some sensitive and selective reactions in inorganic
spectroscopic analysis.

T. S. WEST, Paper presented to the 1st International Conference on Atomic Absorp-
tion Spectroscopy, Prague (Czechoslovakia), 1967. Some aspects of atomic fluoresc-
ence spectroscopy.

T. S. WesT, Endeavour, 26, 44 (1967). Atomic analysis in flames.

T. S. WisT, US. Department of Commerce, NBS Monograph 100, pp. 215301
(1967). Trace characterization.

T. S. WesT and X. K. WiLL1AMS, Anal. Chem., 40, 335 (1968). Atomic fluorescence:
spectroscopy of silver using a high-intensity hollow-cathode lamp as source.

T.S. WesT and X. K. WILLIAMs, Anal. Chim. Acta, 42,29 (1968). Atomic-fiuorescence
spectroscopy of magnesium with a high-intensity hollow-cathode lamp as line sourcs.
T.S. WesT and X. K. WILLIAMS, Anal. Chim. Acta, 45, 27 (1969). Atomic absorption
and fluorescence spectroscopy with a carbon-filament atom reservoir. Part I: Con-
struction and operation of atom reservoir.

T. S”WEest, Spectrosc. Letters, 2, 179 (1969). Comparison of sensitivity of atomic
absorption and atomic fluorescence spectroscopy.

T.S. West, Minerals Sci. Engng., 2, 31 (1970). Atomic spectroscopy in trace analysis.
1. Atomic fluorescence spectroscopy. .

T.S. WesT, inn Aromi¢ Absorption Spectroscopy, ed. by R. M. Dagnall and G. K/ Kirk-
bright, Butterworths, London, 1970. Development in atom reservoirs and line sources
for atomic absorption and atomic fluorescence spectroscopy.

T. S. West, Pure Appl. Chem., 26, 47 (1971). The determination of very small
amounts of materials by the technique of atomic absarption and atomic flucrescence
spectroscopy.

J. A. WHEAT, Appl. Spectry., 25, 328 (1971). Isotopic analysis of lithium by atomic
absorption spectrophotometry. )

W. L. Wigse, M. W, SMITH and B. M. MiLes, Stand. Ref. Data Ser., Nat. Bur. Stand.
(U.S.), Vol. 1 (1966), Vol. 2 {1969). Atomic Transition Probabilities.

P.C. WiLpy and K, BeckeR, Fachz. Lab., 13,678 (1969). Atomic fluorescence spectro-
photometry with a commercially available atomic absorption spectrophotometer.
P. C. WiLpY and K. C. THOMPSON, Analyst, 95, 562 (1970). Electronic modulation
of electrodeless discharge tubes for use in atomic spectroscopy.

J. B. WiLLss, J. O. Rasmuson, R. N. KniseLey and V. A. FasseL, Spectrochim. Acta,
23B, 725 (1968). The temperature of the nitrous oxide-acetylene flame. o
3. B. WitLis, V. A. Fasser and J. A, Frorino, Spectrochim. Acta, 24B, 157 (1969).
The nitrous oxide-hydrogen flame in atomic absorption and ermission spectroscopy.
). B. WiLLIS, Spectrosc. Letters, 2, 191 (1969). Comparison of detection limits m
atomic fluorescence and absorption spectroscopy.

1. B. WiLLIS, Spectrochim, Acta, 25B, 487 (1970). Atomization problems in atomic
absorption spectrometry-1I. Determination of degree of atomization in premixed

354




flames.

443, J. B. WiLLis, Lecture presented to the Meeting of Czechoslovak Spectroscopic
Society, Prague, October 1971. Atomic spectrometry in Australia.

444. J. D. WINerORDNER and T. J. VICKERs, Anal. Chem., 36, 161 (1964). Atomic fluoresc-
ence spectrometry as a means of chemical analysis.

445. J. D. WINerORDNER and R. A. StaaB, Anal. Chem., 36, 165 (1964). Determination
of zinc, cadmium, and mercury by atomic fluorescence flame spectrometry.

- 446. J. D. WINEFORDNER and R. A. STAAB, Anal. Chem., 36, 1367 (1964). Study of experi-
mental parameters in atomic fluorescence flame spectrometry.

447. ). D. Winefordner, Paper presented to the Eastern Analytical Symposium, New
York, 1964. Atomic fluorescence flame spectrometry, )

448. ). D. WINEFORDNER, Paper presented to the American Chemical Society Meeting,
Atlantic City, 1965. Atomic fluorescence flame spectrometry —a critica! review,

449. ). D. WINEFORDNER, Paper presented to the 9th Annual Symposium on Modern
Methods of Analyiical Chemistry, Baton Rouge, 1966. Atomic fluorescence flame
spectrometry.

450. J. D. WINEFORDNER, W. J. McCartay and P. A. ST, JouN, J. Chem. Educ., 44,
80 (1967). The selection of optimum conditions for spectrochemical methods. I. use
of signal-to-noise ratio theory.

451, ). D. WINEFORDNER, M. L. PARSONS, J. M. MANSFIELD and W, J. MCCARTHY, Anal.
Chem., 39, 436 (1967). Derivation of expressions for calculation of limiting detectable
atomic concentration in atomic fluorescence flame spectrometry.

452. J. D. WINEFORDNER, M. L. Parsons, J. M. ManseleLp and W. J. MCCARTHY,
Spectrochim. acta, 23B, 37 (1967). Intensity of atomic fluorescence as a function of
atomic concentration in atomic fluorescence flame spectrometry, -

453, J. D. WINEFORDNER and J. M. MANSFIELD, Appl. Spectry. Reviews, 1, 1 (1967]
Atomic fluorescence flame spectrometry.

454. J. D. WineFORDNER and J. M. MansrFieLp, Chapter 13 in Fluorescence, ed. by
G. G. Guilbaut, pp. 565, 625, Dekker, New York, 1967. Atomic fluorescence lame
spectrometry,

455. J. D. WINEFORDNER and J. M. MansrieLD, JR., Paper presented to the Pittsburgh
Conference on Analytical Chemistry and Applied Spectroscopy 1968, New develop-
ments on ¢lectrodeless discharge tubes and turbulent flame types for atomic fluoresc-
ence flame spectrometry.

456. WINEFORDNER, Rec. Chem. Progr., 29, 25 (1968). Flame specirometry: Atomic
fluorescence vs. atomic absorption,

457, J. D. WINEFORDNER, Paper presented to the iSth Spectroscopy Symposium of
Canada, 1968. Critical evaluation of atomic em:ssxon, atom:c absorption and atomic
fluorescence flame spectrometry,

458. J. D. WINEFORDNER, Paper presented to the 8th National Meeting, Anaheim
California, 1969. A comparison of the fundamental similarities and differences
between flame emission, atomic absorption and.atomic fluorescence spectroscopy.

459. J. D. WINEFORDNER, in Atomic Absorption Spectroscopy, ed. by R. M. Dagnall and
G. X. Kirkbright, Butterworths, London, 1970, Non-flame cells in atomic fuoresc-
ence spectrometry,

460. J. D. WINErORDNER, Paper presented to the 17th Spectroscopy Symposium of
Canada, Ottawa, 1970, Critical ¢valuation of atomic emission, atomic absorption

366

e "R



461.

462.
463.
464,

465.

467.

468.
469.
410.
471.
472.
473,
474,

478,

476.

471.

478.
479.

480

and atomic fluorescence spectrometry.

J. D. WINEFORDNER, U. S. Govt. Res. Develop. Rep., 70, 147 (1970). Experimental
and theoretical investigation of flame spectrometric methods and gas chromato-
graphic detectors.

J. D. WINeFORDNER and T. J. VIckers, Anal. Clhem., 42, 206 R (1970). Flame
spectrometry.

J. D. WINEFORDNER and R, C, ELser, Anal. Chem., 43, (4), 24 A (1971). Atomic
fluorescence spectrometry,

J. D. WINEFORDNER, Accounts of Chemical Research, 4, 259 (1971). Atomic fluoresc-
ence flame spectrometry.

J. D. WINErorRDNER and R. SMITH, Chapter 11 in Analytical Flame Spectrometry,
Selected Topics, ed. by R. Mavrodineanu, Philips Technical Library, McMiilan,
London, 1970. Atomic fluorescence flame spectrometry.

. J. D. WINEFORDNER, V. SvoBoDA and L. J. CLINE, CRC Critical Reviews in Analytical

Chemistry, 1, 233 (1970). A critical comparison of atomic emission, atomic absorp-
tion, and atomic fluorescence flame spectrometry,

J. D. WinerorDNER and T. C, O’HAVER, Fluorescence News, §, 1 (1970—71). Com-
parison of analytical curves in atomic flugrescence spectrometry with inorganic
fluorometry.

R. W, Woob, Phil. Mag., 3, 359 {1902). On the fluorescence and absorption spectrum
of sodium vapour,

R. W. Woob, Phil. Mag., 10, 513 (1905). The fluorescence of sodium vapour and
the resonance radiation of the atoms.

R. W. Woob, Phil. Mag., 23, 689 (1912). Szlective reflexion, scattering, and absorp-
tion by resonating gas molecules.

R. W. Woop and L. DUNOYER, Phil. Mag., 27, 1018 (1914). The separate excitation
of the centres of emission of the D-lines of sodium and photometric investigation
of the superficial resonance of sodium vapour,

R. W. Woob, Proc. Phys. Soc. (London), 26, 185 (1914),

R. W. Woob and F. L. MOHLER, Phys. Rev., 11, 70 (1918). Resonance radiation of
sodium vapour excited by one of the D-lines.

R. W. Woop and F. L. MOHLER, Phil. Mag., 37, 456 (1919). Resonance radiation
of sodium vapour excited by one of the D-lines.

R. Woop and T. R. WiLLs, Paper presented to the 3rd International Conference
on Atomic Absorption and Atomic Fluorescence Spectrometry, Paris, 1971. The
simultaneous solvent extraction and atomic fluorescence spectroscopic determination
of six elements with the Technicon Auto Analyzer.

C. WOODWARD, Anal. Chim. Acta, 51, 548 (1970). Preparation anduscof electrodeless
discharge tubes for atomic absorption spectrophotometry of some alkali metals,
C. WooDWARD, Paper presented to the 3rd International Conference on Atomic
Absorption and Atomic Fluorescence Spectrometry, Paris, 1971. Some practical
applications -of electrodeless discharge tubes to atomic absorption spectroscopy.
E. F. WorDEN, R, G. GurMAcHER and J. G. Conway, Appl. Optics, 2, 707 (1963).
Use of clectrodeless discharge lamps in the analysis of atomic spectra. *

YU. YOKOYAMA, Bunko Kenkyu, 18, 125 (1969). Atomic fluotescence flame spectro-
metry.

. A.T. YOUNG, Appl. Optics, 8, 2431 (1969). Photometric error analysis IX. Optimem

366



481,

482,

483,

484,

485,
486.

487.
488.

- 489,

490.
491,

492,

use of photomultipliers.

O. YOUNGBLUTH, Appl. Optics, 9, 321 (1970). Fatigue effects on the area sensitivity,
dynode gain, and anode output for several end-on photomultipliers.

K. E. ZacHa and J. D. WINEFORDNER, Anal, Chem., 38, 1537 (1966). Use of an
argon/hydrogenfentrained air flame with a total consumption aspirator burner and
a simple instrumental system in flame emission spectrometry for trace metal de-
termination.

K. E. ZACHA, M. P. BRATZEL, Jr., J. D. WINEFORDNER and J. M. MANSFIELD, JR.,
Anal. Chem., 40, 1733 (1968). Improvements in preparation and operation of electro-
deless discharge lamps as high-intensity sources in atomic fluorescence flame spectro-
metry.

K. E. ZacHA, M. P. BRATZEL, JR., J. D. WINEFORDNER and J. M. MANSFIELD, JR.,
Anal. Chem., 41, 1315 (1969). Correction. Improvements in preparation and opera-
tion of electrodeless discharge lamps as high intensity sources in atomic fluorescence
flame spectrometry.

A. N. ZapeL and E. P. KorreNot, Optics and Spectroscopy, 10, 299 (1961). Spectral
determination of the isotopic composition and concentration of lithium in soluticn.
P. J. T. Zergers, R. SMITH and J. D. WINEFORDNER, Anal. Chem., 40, (13), 20 A
(1968). Shapes of analytical curves in flame spectrometry,

P. J. Th. Zeegers, W. P. Townsend and J. D. WINEFORDNER, Spectrochim Acta, 24B,
243 (1969). Estimation of free-atom fraction and dissociation energies of compounds
in flames by an atomic¢ absorption method.

P. ). T. ZeeGeRs and J. D. WINEFORDNER, Spectrochim. Acta, 26B, 161 (1971). Com-
parison of theoretical and experimental atomic fluorescence analytical curves for
magnesium.

M. ZeLiKoFr, P. H. Wyckorr, [, M. ASCHENBRAND and R. S. LooMis, J. Opt. Soe.
Am., 42, 818 {1952). Electrodeless discharge lamps containing metallic vapors.

K. M. ALpous and B. W. BalLkY, Paper presented to the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1972, Application of photon
counting techniques in atomic spectrometry.

C. T. J. ALKEMADE, H. P. HooyMAYERs, P. L. Lunsg and T. J. M. J VIERBERGEN,
Specirochim. Acta, 27B, 149 (1972). Emission noise spectrum in a premlxed
H, -0, ~N; flame,

B. W. BalLey, I. S. MaINEs and J. M. RANKIN, Paper presented to the Plttsburgh
Conference on Analytical Chemistry and Applied Spectroscopy, 1972. Investigation

" of light scattering as an interference in flame spectrometry. .

493,

494,

495.

496,

W. A. BARNETT, H. L. KanN, E. H. SIEGLER and W. BOHLER, Paper presented to
the Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy,
1972. The place of atomic fluorescence in the analytical laboratory.

A. T. BLADES, Can. J. Chem., 49, 2476 (1971). Hydrocarbon induced fluorescence
of atoms in flames.

R. F. BROWNER, B. M. PaTiL, T, H. GLENN, M. E, RIETTA and J. D. WINEFORDNER,
Spectrose. Letters, 8,311 (1972). A device for precise temperature control of electrode-
less discharge lamps.

R. F. BrowNer, M. E. RierTa and J. D. WINEFORDNER, Paper presented to the
Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy, 1972,
Improvements in electrodeless discharge lamps radiant fiux and stability by precise

3567



497,

498.

499,

500

501,

502.

303.

507,

508.

510.
511.
512.

513.

temperature control.

J. W. CamsEeLL, Appl. Optics, 10, 1232 (1971). Developmental solar blind photo-
multiptiers suitable for use in the 1450 —2800 A region.

M. CoueN, J. INDrROCASO, CH. SALZMAN and B. SeENITSKY, Paper presented to the
Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy, 1972.
Improved electrodeless discharge lamps for atomic fluorescence spectrometry.

D. 0. Cookg, R. M. DacgNaLL and T. S, WesT, Talgnta, 19, 1309 (1972). Some con-
siderations on spectral 'line profiles of microwave-excited electrodeless discharge
Jamps.

E. Corpos and V. MALMSTADT, Anal. Chem., 44, 2277 (1972). Dual channel synchron-
ous integration measurement system for atomic fluorescence spectrometry.

E. Corpos and V. MALMSTADT, Paper presented to the Pittsburgh Conference on

Analytical Chemistry -and Applied Spectroscopy, 1972. Developments in excitation
source, flame nebulizer, and measurement system for & new type of automated

-atomic fluorescence spectrometer.

R. M. DaGNALL, M. D. SiLvister and T. S. WEesT, Spectrochim, Acta, 28B, 51
(1973). Some intense sources of radiation for the alkali and alkaline earth elements.
M. B. Denton and H. V. MALMSTADT, Anal. Chem., 44, 1813 (1972), Ultrasonic
nebulization in a low-emission flame for atomic fluorescence spectrometry.

L. Espon, G. F. K1rRkBRIGHT and T. S. WEesT, Talgnta, 19, 1301 (1972). Determina-
tion of manganese by atomic fluorescence spectroscopy using a carbon-filament
alom-reservoir.

M. Fairts, D, J, Koor, A, R. BArrINGER and M. D. SiLVeSTER, Paper presented
to the Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy,
1973, Double-beam flameless atomic fluorescence technique for mercury analysis.
S. D. Fian, S. W, Susser and C. D. WesT, Paper presented to the Pittsburgh Con-
ference on Analytical Chemistry and Applied Spectroscopy, 1972. Determination
of mercury by flameiess atomic fluorescence.

L. M. Fraser and J. D. WINEFORDNER, Anal, Chem., 44, 1444 (1972). Laser-excited
atomic fluorescence flame spectromstry as an analytical method.

S. R. Goopk and S. R. CroucH, Paper presented 10 the Eleventh National SAS
Meeting, Dallas, Texas, 1972. Critical evaluation of an automated non-flame atomic
fluorescence spectrometer.

. D.8. GouGH and P. HANNAFORD, Paper presented to the 8th Australian Spectroscopy

Conference, 1971. Atomic fluorescence from vapours produced by cathodic sputtering
of alloys. .

G. M. Hier1g, R. 1. BystrorFr and R. Lim, Anal. Chem., 45, 253 (1973). Application
of correlation analysis for signal-to-noise enhancement in flame spectrometry. Use
of correlation in determination of rhodium by atomic fluorescence spectrometry.
M. E. HorFToN and D. P. HUBBARD, Anal. Chim. Acta, 62, 311 (1972). The determina-
tion of trace amounts of bismuth in steels by solvent extraction and atomic absorption
or atomic fluorescence spectrometry.

D. A. HucHiTAL, J. W. VoLLMER and W. B. BARNET, Paper presented to the Pitts-
burgh Conference on Analytical Chemistry and Applied Spectroscopy, 1973, Electro-
deless discharge lamps for atomic Spectroscopy —a progress report.

H. G. C. HUMAN, Spectrochim. Acta, 27B, 301 (1972). The combined hollow cathode
and high frequency discharge as excitation source for atomic fluorescence spectro-
metry.

#

368



514. F. M. JoHNsoN and M. V. SWAGEL, Appl. Opiics, 10, 1624 (1971). Continuously
tunable pulsed UV light source.

515. M. Jones, G. F, KirksricHT, L. Ranson and T. S. WEesT, 4nal. Chim. Acta, 63,
210 (1973). The simultaneous determination of traces of cobalt, chromium, copper,
iron, manganese, and zinc by atomic fluorescence spectrometry with preconcentra-
tion by an automated solvent extraction procedure.

516. R. Jones, C. T. OLtvir and E. R. PiKe, App!. Optics, 10, 1673 (1971). Experimental
and theoretical comparison of photon ¢counting and current measurements of light
intensity.

517. H. V. MauwmstaoT and E. Corbos, American Laboraiory, (August), p. 35 (1972),
Automated atomic fluorescence spectrometer for rapid multielement determina-
tions.

518. H. V. MaLMsTADT and E. Corpos, Paper presented to the Pittsburgh Conference
on Analytical Chemistry and Applied Spectroscopy, 1972. A new type of automated
atomic fluorescence spectrometric instrument for rapld multielement quantitative
determination.

519. G. B. Marsuatt and A, C. SMITH, Analyst, 97, 447 (1972). The determination
of zinc in the feed-water to high pressure boilers by atomic fluorescence spectro-
scopy.

520. A. MonTaser and S. R. Crouch, Paper présented to the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1973. Computer-controlled, non-
flame atomic absorption-atomic fluorgscence spectrometer.

521. V. 1. MuscaT and T. J. VICKERs, Paper presented to the Eleventh National SAS

. Meeting, Dallas, Texas, 1972. Advantages and limitations of non-dispersive atomic
fluorescence.

§22. J. D. Noreis and T. S. WEst, Anal. Chim. Acta, 59, 474 (1972). Multi-clement atomic
fluorescence spectroscopy. Part V. The determination of chromium and manganese
in steels in a separated air-acetylene flame with a dual-element electrodeless discharge

Jamp.

$23. J. D. Norris and T. S. WEsT, Anal. Chim. Acta, 59, 355 (1972). The atomic fluoresc-
ence characteristics and determination of chromium in an argon-separated air-
acetylene flame.

524. J. D. Norais and T. S. WEsT, Anal. Chem., 45, 226 (1973). Application of a wave-
length scanning technique to multi-element determination by atomic fluorescence
spectrometry. '

525. N. OMENETTO, R. BROWNER, J. D. WINEFORDNER, G. Rosst and P. BENETTI, Anal.
Chem., 44, 1683 (1972). Color temperature atomic fluorescence method for flame
ternperature measurerments.

526. N. OMeneTTo and J. D. WINEFORDNER, Appl. Spectry., 26, 555 (1972). Types of
fluorescence transitions in atomic fluorescence spectrometry.

527. N. OMeNeTTO, N. N. HATCH, L. M. FRASER and J. D. WINEFORDNER, Paper presented
to the Eleventh National SAS Meeting, Dallas, Texas, 1972. Laser-excited atomic
fluorescence of rare earths and other refractory transition metals in the nitrous oxide-
acetylene flame.

528. N. OMeneTTO, N. N. HaTCH, L. M. Fraser and J. D. WINEFORDNER, Anal. Chem.,
45, 195 (1973). Laser-excited atomic and ionic flucrescence of the rare earths in the
nitrous oxide-acetylene flame.

529. N. OMeNETTO, N. N. HATCH, L. M. FRASER and J. D, WINEFORDNER, Spectrochim.

359



530.

531.

532,

533.

534,

535.

536.

537.
538,

539.

543.

544.

545.

546.

547.

Acta, 28B, 65 (1973). Laser-excited atomic fluorescence of some transition elements
in the nitrous oxide-acetylene flame:

B. M. PaTir, R. F, BRowNER and J. D. WINEFORDNER, Anagl. Chem., 44,2272 (1972).
Design and operation of temperature-controlled multiple element electrodeless
discharge lampa for atomic Auorescence spectrometry.

E. H. PiepMEIER, Paper presented to the 10th National SAS Meeting, 1971. Con.
sideration of the characteristics of lasers as light sources for atomic fluorescence.
E. H. PiepMEIER, Spectrochim. Acta, 27B, 431 (1972). Theory of laser saturated
atonuc resonance fluorescence.

T. C. RaINs, M. S. EpsteIN and O. MEenIs, Paper presented to the Pittsburgh Con-
ference on Analytical Chemistry and Applied Spectroscopy, 1973. Automatic correc-
tion system for light scatter in atomic fluorescence.

J. W. Rosinson and Y. E. ARAKTING), Anal. Chim, Acta, 63, 29 (1973). Study of the
application of atomic fluorescence spectrometry to the direct determination of mer-
cury and cadmium in the atmosphere,

W. G. ScHRENK, S. V. VaLente and K. E. SmttH, Appl. Spectry., 26, 108 (1972).
Tuning stubs as an aid to coupling RF-energy to electrodeless discharge lamps.
C. J. ScHuLer, C. T. Pike and M. A. MIraNDA, Appl. Optics, 10, 1689 (1971). Dye
laser probing of the atmosphere using resonant scattering.

A. H. SomMmER, App!. Optics, 12, 90 (1973). Stability of photocathodes.

L. Stookey and R. HerroN, Paper presented to the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy, 1972. An automated. multielement
solvent extraction system for trace metal determination in natural waters by atomic
fiuorescence spectrometry,

V. SvoBoDA, R. F. BROWNER and J. D. WINEFORDNER, Appl. Spectry., 26, 505 (1972).
Analytical curves in atomic fluorescence spectrometry.

. C. VElLLoN and M. K. MurpHY, Paper presented to the Eleventh National SAS

Meeting, Dallas, Texas, 1972. The use of photon counting in atomic fluorescence
spectrometry.

. J. O. WeIpe and M. L. Parsons, Anal. Letters, 5, 363 (1972). The use of pulsed

hollow cathode Jamps in atomic fluorescence spectrometry.

. T. S. WEsT, Paper prescnted to the Pittsburgh Conference on Analytical Chemistry

and Applied Spectroscopy, 1972. Multichanne! atomic fluorescence and molecular
chemiluminescence emission spectrometry for the analysis of technical materials.
T. §. West, Paper presented to the Pittsburgh Conference on Analytical Chemistry
and Applied Spectroscopy, 1972. Practical applications of the carbon filament atom
reservoir technique of atomic absorption and fluorescence analysis.

J. D. WINEFORDNER, R. F. BRowNER, C. J. MoLnAR and B. M. PATEL, Paper present-
ed to the Eleventh National SAS Meeting, Dallas, Texas, 1972, Improved electrode-
less discharge lamps for atomic fluorescence spectrometry with flames and graphite
filaments atomizers.

J. D. WiNerorDNER and R. F. BROWNER, Paper presented to the Pittsburgh Con-
ference on Analytical Chemistry and Applied Spectroscopy, 1973. Thermostated
electrodeless discharge lamps for atomic fluorescence spectrometry.

J. D. WINEFORDNER, Paper presented to the Pittsburgh Conference on Analytical
Chemistry and Applied Spectroscopy, 1973, Pulsed source for atomic fluorescence
spectrometry. .

A. T. YounG, Appl. Optics, 10, 1681 (1971). Use of photomultiplier tubes for photon

360

B AT A MIATurg . oR N ERMBI - AU T o WS



348,

549.
550.
551.

552.

553.

554.

555.

356.

557.

558.

559,

560.

561.

562.

563.

564.

counting. _

J. ZvynGer and S. R. CroucH, Appl. Spectry., 26, 631 (1972). High-intensity, low-
duty cycle, nanosecond light source for fluorescence lifetime studies and analytical
applrcations.

T. K. Ambarov and V. A. I'LiN, ZA. Prikl, Spekirosk. 17, 924 (1972). Simple flame
atomic fluorescence photometer,

T. K. AIDAROV, Zh. Prikl. Spektrosk., 18, 344 (1973) State of prospects for the deve-
lopment of simple devices using flame spectrophotometry.

T. K. A1barov, Zh. Prikl, Spektrosk., 18, 309 (1973). Use of solar-blind photoresis-
tors in dispersion-free systems of atomic fluorescense spectrophotometry. '
C. T. J. ALKEMADE, Paper presented to the 4th International Conference on Atomic
Spectroscopy, Toronto, 1973, The foundations of flame atomic emission, absorption
and fluorescence svectroscopy.

A. N. Atanov, B. 1. VerkHovskIl, T. V. Gassanova, V. I. Kanunnikova, E. E.
MarziL and G. 1. SATARINA, Zh. Prikl. Spektrosk., 17, 577 (1972) Highly sensitive
atomic fluorescence flame photometry with a continuous spectrum source,

Y. L. BeLyaev, T. A. KovesHNIKOvA and V. 1. VERNADSKII, Paper presented to the
17th Colloquium Spectroscopicum Internationale, Firenze, 1973. On the limits of
atomic absorption and atomic fluorescence detection with selective flameless atom
reservoirs for powdered samples.

R. F. BrowNer and D. C. MANNING, Aral. Chem., 44, 843 (1971). Utility of the
separated air-acetylene flame in atomic fluorescence spectrometry.

R. F. BROWNER, B. M. PaTeL and J. D. WINEFORDNER, Paper presented to the 17th
Colloquium Spectroscopicum Internationale, Firenze, 1973. Thermostated electro-
deless discharge lamps as sources for atomic absorption and atomic fluorescence
spectrometry.

R. F. BROWNER and J. D. WINEFORDNER, Spectrochim. Acta, 28B, 263 (1973). Optimi-
zation of thermostated electrodeless discharge lamps for analytical atomic spectro-
metry.

R. F. P. BEckwITH and J. D. WINEFORDNER, Paper presented to the dth International
Couference on Atomic Spectroscopy, Toronto, 1973. Electrodeless discharge lamps
for atomic fluorescence spectrometry.

K. W. Busct and T. J. VICKERS, Spectrochim. Acta 28B, 85 (1973) Fundamental pro- .
perties characterizing low-pressure microwave induced plasmas as excitation sources
for spectroanalytical chemistry.

M. CHeNEVIER and M. LoMBARDI, Chem. Phys. Lett., 16, 154 (1972). Magnetic depo-
larization of atomic fluorescence in flames.

S. A. CLYBURN, B. R, BarTscaMmiD and C. VEILLON, Paper presented to the Pittsburg
Conference on Analytical Chemistry and Applied Spectroscopy, 1974. Atomic
fluorescence spectrometry with a continuum source, graphite atomization and photon
counting.

E. Corpos and H. V. MALMSTADT, Anal. Chem. 44, 2407 (1972). Programmable power
supply for operation of hollow cathode lamps in an intermittent current-regulated
high-intensity mode. '

E. Corbos and H. V. MALMSTADT, Aral. Chem., 45, 27 (1973). Characteristics of hol-
low cathode lamps operated in an intermittent high current mode.

R. M. DAGNALL, Paper presented to the 4th International Conference on Atomic
Spectroscopy, Toronto, 1973. Non-dispersive atomic fluorescence spectrometry.

361



365,

566.
567.
568.
569.
510.
571.

572.
573.

574.

575.

576.

517.

578.

579.

580.

58].

W. 8. Greason and R. PerTEL, Rev. Sci. Instrum., 42, 1638 (1972);. High-stability
electrodeless discharge lamps.

S. R. GoODE, A. MONTASER and S. R. CRoucH, Appl. Spectry., 27 355 (1973). Opti-
mization of instrumental parameters in an automated non-flame atomic fluorescence
spectrometer.

D. S. GoucH, P. HANNAFORD and A. WALSH, Spectrochim. Acta, 28B, 197 (1973). The
application of cathodic sputtering to the production of atomic vapours in atomic
fluorescence spectroscopy.

I.D. Guzeev, E. S. BLinovA, 1. A. Malcrov and V. V. NepLER, Zavedsk. Lab,, 39,
165 (1973). Determination of impurities in rare earth oxides by atomic absorption
and atomic fluorescence methods with pulsed vaporization.

I.D Guzeev,I. A, Maicrov and V. V. NIDLER, Zavodsk. Lab., 39,163(1973)Compa-
rison of possibilities for atomic absorption and atotnic fluorescence methods of ana-
lysis in a region of smail concentrations. .

H. G. C. HumaN, Spectrosc. Letters, 6, 719 (1973). The improvement of signal-to-noise
ratio using a pulsed hollow cathode lamp and gated detector for atomic fluorescence
measurement.

H. G. C. HuMAN, Paper presented to the 17th Colloquivm Spectroscopicum Inter-
nationale, Firenze, 1973. Atomic fluorescence measurements with a pulsed hollow
cathode lamp as primary source.

J. D. INGLE, Jr. and 8. R. CROUCH, Anal. Chem., 44, 717 (I972) Pulse overlap effects
on linearity and signal-to-noise ratio in photon counting system.

G. F. KIrRkBRIGHT and T. 8. West, Chem. Brit., 8, 428 (1972). Atomic fluorescence
for chemical analysis. '
G. F. KIRkBRIGHT, T. S. WEst and P. J. WiLsoN, Anal. Chim. Acta, 66, 130 (1973).
The direct determination of mercury by atomic fluorescence spectrometry in a nitro-
gen separated air-acetylene flame with excitation at 1849 A.
G. F. KIRKBRIGHT, O. E. TroccoLl and S. VETTER, Spectrochim. Acta, 28B, 1(1973).
The application of a pieozelectii¢ scanning Fabry-Perot interferometer to the study
of atomic line sources —IL. Line-widths for <alcium in air-acetylene and nitrous
oxide-acetylene flames.

G. F. KirksrIiGHT and O. E. TroccoLt, Spectrochint. Acta, 2B, 33(1973). The applica-
tion of a piezoelectric scanning Fabry-Perot interferometer to the study of atomic
line sources -—I11. Use of the channeled spactra produced with a continuum source
for studies of the absorption line-width for calcium atoms in flames.

K. Kitacawa and T. TakeucHI, Anal. Chim. Acta, 60, 309 (1972). Spectroscopic
studies of microwave-excited plasma.

D. KoLiHovA and V. SycHRA, Chem. Listy, in press. Atomic absorption and atomic
fluorescence spectrometry in biochemistry and medicine —1V. Direct microdetgrmi-
nation of zin¢ in blood serum by atomic fluorescence spectrometry.

J. KuHL, G. Marowsky and R. TORGE, Anal. Chem., 44, 375 (1972). Sodium analysis -
with a funable dye laser.

M. MaRrINKovIC and L. STosanovic, Paper presented to the 17th Colloquium Spec-
troscopicum Internationale, Firenze, 1973, Determination of mercury in waters with
cold vapour atomic fluorescence technique.
A. Monraser, 8. R. Crouch and E. F. PALERMO, Paper presented to the Pittsburgh
Conference on Analytical Chemistry and Applied Spectroscopy, 1974, Time-division

362



multiplexéed atomic fluorescence spectrometry. .

582. M. K. MurrHY, S. A. CLYBURN and C. VEiLLaN, Anal. Chem. 45, 1468 (1973),
Comparison of lock-in amplification and photon counting with low background flame
and graphite atomizers in atomic fluorescence spectrometry.

583. J. D. Norris and T. S. WesT, Anal. Chem., 45, 2148 (1973). Investigation of spectral
overlap of the neon 359352 rm and chromium 359.349 nm spectral lines in atomic
absorption and atomic fluorescence spectrometry of chromium.

584. N. OmeNeTTO, L. P. HART and J. D. WINEFORDNER, Appl. Spectry., 26, 612 (1972)
Light scattering in turbulent and laminai flames.

585. N. OmeneTTO, P. BENETTE, L. P. HART, J. D. WINErORDNER and C. T. J. ALKEMADE,
Spectroclhim Acra, 28B, 289 (1973). Non-linear optical behaviour in atomic fluor-
escence Alame spectrometry.

586. N. OMENETTO, L. P. HART, P. BENETT) and J. D. WINEFORDNER, Spectrochim. Acta,
28B, 301 (1973). On the shape of atomic fluorescence analytical curves with a laser
excitation source. . . '

587. N. OmeneTro, P. Benertr, L. P. Hart, J. D. WinerorDNER and G. Rossi, Faper

 presented to the 17th Colloquium Spectroscopicum Internationale, Firenze, 1973,
Teinperaturc profiles in flames by means of laser excited atomic fluorescence

588. N. OMENETTO, Paper presented to the 4th International Conference on Atomic
‘Spectroscopy, Toronto, 1973. The use of a tunable laser in atomic fluorescence.

589. B. M. PatEL, R. D. Rieves, R. F. BROWNER, C. J. MOLNAR and 1. D. WINEFORDNER
Appl. Spectry., 27, 171 (1973). Atomic fluorescence spectrometry with a graphite
rod atomizer and thermostated electrodeless discharge lamps.

590. B. M. PaTeL. and J. D. WINEEORDNER, Anal. Chim. Acta, 64, 135 (1973). Graphite
rod atomization and atomic fluorescence for the simultaneous determination of silver
and copper in jet engine oils.

591. E. H. PIEPMEIER, Spectrochim. Acta, 27B, 445 (1972). Influence of non-quenching

collisions upon saturated resonance fluorescence.

592. F. G. PLANKEY and J. D. WINEFORDNER, Paper presented to the Pittsburgh Conference
on Analytical Chemistry and Applied Spectroscopy, 1974. Muitielement analysis
by Hadamard transform fluorescence spectroscopy.

393. T. C. Rainsand O. MEnIs, Paper presented to the 4th International Conference on
Atomic Spectroscopy, Toronto, 1973. Application of atomic fluorescence spectro-
metry for the analysis of standard reference material,

594. T. C. l.{{\ms, M. 8. EpsreIn and O. MENIS, Anal. Chem., 46, 207 (1974). Automatic
correction system for light scatter in atomic fluorescence spectrometry.

595. W E..RIPPETOE, V.L Muscatand T. J. VICKERs, Anal. Chem., 46, 7196 (1974). Deter-
mination of iron in serum by atomic fluorescence flame spectrometry.

596. S. SHiMoMURA and R. Hiroto, Anal, Letters, 6, 613 (1973), Determination of trace
amounts of mercury by non-dispersive atomic fluorescence method.

597. S. SHIMOMURJ}, Y. Havasuy, H. MoriTa and T, SHINOHARA, Anal. Letters, 6, 769
g::m. Behaviour of mercury vapor upon irradiation by a mercury lamp in an inert

598, gt:;ﬁl;z?oanc;iAcr::ni I.ow‘nw and H.. V. MALMsTApr, Paper presented to the

. nalytical Chemistry and Applied Spectroscopy, 1974. New

developments in an automated atomic fluorescence/atomic emission spectrometer
for rapid multielemnent determinations,

363



599,

601.

602.

603.

607.

g

g

o I g e T - e r————— e

K. C. THOMPSON, Lab. Pract., 21, 645 (1972). A cold vapour mercury atomic fluor
escence detector.

. C. VEILLON, Paper presented to the 4th International Conference on Atomic Spectro-

scopy, Toronto, 1973. Atomic flucrescence spectrometry thh graphite atomization
and photon counting techniques.

A. WALsH, Pure Appl. Chem., 34, 145 (1973). Non-dispersive systems in atomic ab-
sorption spectroscopy.

A. WatsH, Paper presented to the 4th International Conference on Atomic Speciro-
scopy, Toronto, 1973. Spectrochemical methods for the analysis of metals.

Y. O. WeoE and M. L., Parsons, 4nal. Chem., 45, 2417 (1973). Pulsed-mode atomic
fluorescence utilizing a demountable hollow cathode excitation source.

. T. S. WEesT, Chem, Brit., 7, 378 (1971). Yersatile atomic fluorescence spectroscopy.
605.

T.S. West and M. S. CResSeR, Appl. Specirosc. Reviews, 7,79 (1973). Atomic fluor-
escence spectroscopy.

. T. S. WEsT, Paper presented to the 4th International Conference on Atomic Spectro-

scopy, Toronto, 1973. Some recent investigations in analytical techniques of atomic

SPECtroscopy.
J. B. WiLLIs, Paper presented to the 4th International Conference on Atomic Spec-

‘troscopy, Toronto, 1973, Analysis of solid samples by atomic absorption and atomic

fluorescence techniques.

. J. D, WINEFORDNER and T. J. VICKERS, Anal. Chem., 44, (5), 150 R (1972). Flame

spectrometry.

. J. D. WINEFORDNER, Paper presented to the 17th Colloquium Spectroscopicum Inter-

nationale, Firenze, 1973, High-intensity pulsed source atomic fluorescence ‘Spectro-
metry.

610. J. D. WINEFORDNER, Paper presented to the 4th International Conference on Atomic

Spectroscopy, Toronto, 1973, Application of atomic fluorescence spectrometry to tra-
¢e elements,

364

1 T TR e S TR A St 800 Tl skt ST - R



	-原子荧光光谱学-index.pdf
	-原子荧光光谱学-text.pdf

