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To make a contribution to safety assessment for geological disposal of high level
radioactive and/or TRU waste, we need to assess long-term stability of geological
environment and predict long-term changes of geotectonic events that will occur in the
future, especially for Quaternary period (~2.6 million years ago-present). In the most case,
we investigate chronological data of geological events by radiometric dating. When some
geological samples have no objects to which radiometric dating method can be applied (e.g.,
zircon, biotite, wood fragments and plant residues), we can use tephrochronology, which is
geological dating method using each layer of tephra (erupted volcanic ash), for dating of
geological layers. This chronological method is essential in Japan, where volcanism is very
active. Tephra is usually characterized by petrographic characteristics and/or chemaical
composition (mainly major elements) of volcanic glasses and/or minerals in tephra.

In Tono Geoscience Center (Japan Atomic Energy Agency), we develop an analytical
technique of chemical composition including trace elements of volcanic glasses for detailed
tephra identification. In this paper, we report a sample preparation procedure and
analytical methods of chemical compositions of individual volcanic glass shards by using an
electron probe microanalyzer and a laser ablation-inductively coupled plasma-mass

spectrometer.

Keywords: Tephrochronology, Volcanic Glass, Tephra Identification, LA-ICP-MS,

Quantitative Measurement, Minor Elements, EPMA
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EM w8 2
RALSRN 100 2] 2=
oD I

Diff /Tt

(bt -]
s

=
| ER
B

as o P HEEAEE DI IR

X 5.7 EPMA TOERZHTIZ W L IRAERUEL 2 B IR 5 BR O B E

(5) FEAEFEL D E BEHT T, %@F‘?E%ﬂ%ﬁﬁ& L7zt O EEME (B 21E. Aso-4b-
W ThiuL Si & Al OEEM) 28 0. 5%MTTFE.¢W@%&W L —F L TV B0 R

T 5, 2 IRAEAESE} (AT) DM TIE. BEATHED 90~100wt% & 72 0 | ForHEeE
DSCERE (18 20179) & BUW— A28 LTV 5 0 HEERT 5, Relative difference (RD)
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_ A= A

T X100 (%) & L7zFf, AFTiX, RD 28 SiO2 TIEK 2%LL T, Al:Os Tl

#5%LL T, FeO, CaO, K20 TIEH 10%LL F, Na2O TIIK 15%LL FTH D Z & &Kk
el Uiz, SCHRE D OZER N K EWTHRICHOVTL, (3) OIEAEREIFTICB VT,
E— 7 (LB O TN R OBRER I ORERE N FOBERMNE X DD, (3)
& (4) RV IRLTIT O,

(5) ETOFIETERDIIICIRT D IEARKMEORE P EYIHK T L7eH, EPMA O
BEEE D B R HERUR) % 1) @LtVW/F%?/FLtﬁ/7wTw& RO L, 7
7oA LR~ b EE Y FLEY TR E — L RT D, oy
FE (2X104Pa bl F) IZ72 5 FTHZEFE L, 4EOFIETH LN LORE LKLY
TR OWT ZIRE R TEILE (BFEROBER LA ZE<7® TEPMA] £— KO
/ANVERTHIELE) L%, S AEZIRELT6X10°9 A OB ER CTCEESITEIT .

Rt~ T MK 7 AUAREEN L HEE, RKIED (2018) NTHDH AT U —

== ERELEZE7 ANV EMERH L CHEMRIEEZITHY) 2N TE S, BEAG
fED 90% % 2 TE V. Si02>65wt%., AleOs>10wt% & I H T A L HET S,
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6. LA-ICP-MS (Z L & e R o#r

6.1 MEEL

LA-ICP-MS (X, L —¥ =77 L — g VERETES R EORBHC L — —%2BHE L, 20
TRV F—THEH - WL b L72ilkt 2 ICP EEnihrkEn 77 A~ AL, HEE
FHEDEWZ L > TSN A F L OBEEZAFET HFIETH D, AFTO LA-ICP-MS (£
K DIHESH TIX, BEOBEBEA OFERERE 2 W icEfiE a8 H L, ol (22T
XKILT 7 A) I —F =% LT, B o DEFRENSICREEOE RSN Z1T 5, LA-
ICP-MS 2 X 2 &7 FE N TlE. 5 %D EPMA Z W= EE e R o CEA LRk~ o v
NEGHTOXRET D,

AREETHNT D LA-ICP-MS 12 X 5 oW I8\ Tl 2 38 o JAR M 728 5k
WTIE, FEEOBEFHELSBT L2 L, 2L, EEOBEICBWNT, EET N HE
R FME A [BE 2 T VR CIXRFFE L T D, 6.3, 6.4 HiTlE, 2 20%E (LA EELKD
ICP B & TiEEERE) ZIAFICHs TR O LEN S H7-0, LA #E o T [LA], ICPE
BANEE O TR [ICP-MS] & xhFhni# L,

6.2 EHT HIEE - EAESE
LA-ICP-MS (2 X5 KU 7 ADEITLR I W THEH T 2 L ECERERE 2R 6.1 12
%j‘o

#% 6.1 LA-ICP-MS (2 L &R o THM - o3& - FRUERUE

w4 () A&
L= —RHEE (193 nm =% v L —3—) L= —RAHC LD
(Photon Machines Inc.%! Analyte G2 ATL Excimer laser) HREOT T —v g v
LA S5 X B BT HEDHT
(7VV/L-T&/my~ﬁﬂéﬁ@7mm@
FEHETT T Ak Fa—= 7Rk

(National Institute of Science and Technology (NIST) # TE & AT DA HEFCEH
SRM 614, 612, 610)

T 7 A — FilBtot v M2l Lo ERE~ Y o b TE By T DR HERE
(Max Planck Institute for Chemistry & MPI-DING @+ o

ATHO-G)

Asod (URBT 77) KIUHTZADHF7 AL — K& Lz FE BT O FLEERHAT

Akt~ b

AT (RB7 7 Z) KIUH 7 ZAOREr~ 7 >k TE By AT D B AT
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I3 AT YA

(1)

(2)

EPMA Totr L72BRIZEREE~ D o b OFEBHIIZZKAE Lo RFB T, R ETHN S 2
STHHTIAETHLD, 777D ENRDLZENHDHDT, %’iﬁppmﬁ}#@ﬁ%
a2 ERT 585 61X. LA-ICP-MS IZ X 55 ORICHEE LT RFEEZFHN L TH L,
ELICEFERMTEZERT 25E81E. V—F—2HWTotranc T 7 l/»*“/a/(7
L7 7 b—vay) $2H2ZLETERELHNTZIENTELN, ZORE (2) IR L
7= FNED [Evacuate] AIICHEMET 5 &,

[LA] o7 ndmnz—ic, DLTOERERE 2y 2,
R B A 15 D T2 O OFEAERE}
IEHET] 7 23k} (NIST SRM 610, NIST SRM 612, NIST SRM 614)
ATHO-G Ao STV % ERE~ T & (ATHO-G)
2 AR HEREL
Asod KIWAFZADTF A — REal Lk~ 7 2~ (Aso-4 b-W)
AT KA 7 20k ~w > b (AT)
Fio, RMUAAVLE =T 7 7R 20l LAk~ 2By 9% (K6.1), LA
HEEHN (B TAF ¥ o =) ([ZH TR L —%2 A, LA EEOEREZ A5,
LA #@E#/EH Y 7 h 7 =7 [Chromium 2.3] #x5H EiF, V—ﬁ‘_%\éinﬁ@ArFﬁ
ADESDA43 T D Z & (Pressure : £ 5600 mbar UL ) Z iR+ % (14 6.2),
NI+ ThIUE, ArF T ADRZHEZLT H (@TﬁpfﬁiESOOOmbar*i&kiié)o
7o BADR U NEDEBT AOKRRL LT OEIREZHEAL (X6.3), L—H—
W AEEFZHTAT/NR—UF %5, LAEEEmIZSH D [MS Trigger Out) D112, ICP
BHEOHEREICEERGOGES (R H—) 2%5700 75 —71%27< ([46.4),
P T NIRRT =L, T AT X S NIEREIREBIC R > TV 5728, [Gas
Controls| ® [Evacuate] #ff1LC He # A & ANz 5 (X 6.5), T NHRLH
—HNICZEDORIDFE-TmEE, 77 A~vEHKL, He TAZT L AKLTET T X
N Z DD, T 7T A< SUKENZ [Evacuate] #4179,
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X 6.1 %> TV — I TEEERE & Tkl 2~ R L7
(e Z ZAREHIEBROM OEFTICE v FT5)

File View Settings Help Version:20181.290

DEdnScnpts .QEdntButtms 1

. Default_112117

o - FIRE Laser D
L Enable Laser ()

Laser Controls
- Fire Mode I.U.I[I..]J. Burst
= Rep Rate 20 Hz
Burst Count 400 shots
-l A Laser Energy 61.2
Open Gate (=)
Fluence 6.01 [6.13] Jfcm?
Settings |Edit..
50pm Circle
) Interlocks Laser in Standby
=)l Excimer Laser Status
Enerav Setnoint 50 I5.101 mJ
Pressure 6097 mbar
Voltage 0.89 kv

Stability Mode Energy
=) Vacuum/Purge

.l Beam Train Purge ¥ Purge ON
.1l Laser Information

¥ 6.2 Chromium 2.3 T® ArF £/ DR
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6.3 R ~_JENDEER LN

6.4 LA #:E & w2 H 5 MS Trigger Out D ifii 1
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File | View Settlngs Help Version: 2018.1.&.0

[#] Edit Scripts.. g} EditButtons.. |

()| Defaut_112117 lmmz

Gas Controls

Laser Control = Gas Controls |
Sample Chamber Valves
Bypass
Online
Purge
# Purae Proaress | ]

H Evacuate ® <:I Evacuate

.

-
) @ (
2@

o Status: Done
Vacuum Motor off
MFC1 Pressure 14.78 PSI
MFC2 Pressure 14.74 PSI
Mass Flow Controllers

Auto Flow Control | [~
Shut Down All Flows @0

MFC1: (He) 0.800 [0.800] LPM LA 3@ o
MFC2: (He) 0.200 [0.200] LPM
F Gas Control Setup. .. Q‘ He 7 A i &

X 6.5 LA & D He /A i & AEH H

(3) [ICP-MS] > 7V v a—rtAFx~v—a—r, b—F%, wERE B8 58 H
EENGT D7 LAAAN—YEWO 4T 5, LARBIOEAINLIHE (=71
V) AE BLE NN T, 20 LA ORIREEEBIS CIARENEC L7720, ICPE
BONEE CORFORERZED LT, Wk (=7 v ) % ICP EEoirikE
(CEATDEA NS, 7 TR L —F— (f]: 100 mL &R U FZHICER 8mm O —X
EEEOZLO ; X6.6) ZEATHERY, ICPEESITEEOHYER - BHIT 57200
WHUKFEBREE OBIREZ AND (BHER OO 0P 7 7 v (EREBEE) 132 OR%16 %
BT DI &),

X 6.6 37 F A L—HF—

(4) [LA] Evacuate #& T# (2 LA #& D He H Aii®m% 0 L/min (272 (T 7 4 /v b D&

_33_



JAEA-Testing 2021-001

ETIX. Evacuate & THRICHREME TAAL L H A (MFC 1), {72 (MFC 2) 2°
HEICEAINDIRTEIZR > TWHmH, FEITHADHES 0 L/min (2L TEL)
(¥ 6.5),

(5) [ICP-MS] ICP E&/#rEiED Y 7 b =7 [Mass Hunter] 3.6 EiF5, EEIC
BLIREI MO T TNVEN 27 ) v 7T 5, 70T 4 1ZbbY 7 V8N,
o) Zz%s5 (K6.7), [V T7/VEAN] OBRIZTT T X< mUKBICEE TS 20
oo, BT T T A= RUKENCAT 9, £72. AKfa?D LA TORHTTIERY ZAZ Y v 7R
TaRMEA LW, [ XURTRIREE] KO ISC wmHl] OF =v 7 &43 (K
6.7), =D, Mass Hunter i [ 7T X~ 8D (VW) InDn [ 7T X~ 4] Z@8IR
L, 77 A& RmKT 5,

A 5{ 2 ICP-M5 MassHunter — 20210121_MP2h 5 > !
D OPTMF) SREE(E) T 0 ms wRRrP(H) A2-RPyA(S) JFE) £1-Q) 2-H-F1-2(W PoIKT) ANT(H)

L TR =TT

i Fa—> Fa— 7 — St L=k
w0 [Pkt F5z=A=0 |

15— [2001/01/04 fplog TSATATR A
N L — Y ADRE . [ | L
WEREN [ 13| o — = oru TR pakax [ | XT>IV-A P S
Jonsa
L2 AH— Py I TS~ a \>n [ ALS OEEFR
R B e iR | Fa-lH |
- : - . F-bISALSE 47 w5
BIEAIE | F-pRet Aok | HoAMAL | FSA7 -7
BEI5A2 | $22 T wousn [FoR
525 | _ e N -
e E
| - i I oty
b " I 56 % I/\I
| AT | e ST 1,'
B SFETR A - M-k whE HoRIANER RN
SR P/A Dronim 1
x B (2 ) AR
Bt aEE &

KFILR L [ R TRIRENME],
[SC#HE ol |Est+

BAlD

X 6.7 W7 NEAN|] OFEICET D EEmH

(6) [LA] 77 X~ miktk, X 6.5 D [LA%ED He I/ AYiik] Z#A/FL. LA Z2&#& D He
Xy VT HA (AA 2 HAIMFC 1] & #iBh 7 AIMFC 20 J7) %3 (%), He ¥+
U7 AAE, # MFC1=0.9 L/min, MFC2=0.1L/min T & EX LN, 7y
HrEEoMAREAG LIcn 7 ) — 250U, BEO KLY 7 ADOWESEE 5%
2752k,

MEAMIC He T AZT LTI AN HEATCLEI>RNRSH D720, He VAT EITWD
S VLT L (K6.5 D [LAMEED He 7 A& ##{EL. 0.5 L/min 3 28
RLTMEZR 10 T LR ET D),
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(7) [ICP'MS] Mass Hunter ® [N F | B8O (VW] 227U v 7 L, [H LWy F T 4L
IS EIEO KT T ADGHEME (N F) 2Rl LSy F21ES (1% 6.8),
ﬁﬁlﬁlﬁﬁb‘f:/*y?%iﬁﬁﬁ %ﬁbb\/\/?%ﬁiﬁkbt B, AIESHT L72RED Ar % v
U7 HAET ICP HEOITIEEIC Ar WANHEN TWDHIREEL 25D T, ZDEPET
TIAINEETHETL H#Fa‘ﬁﬂﬁﬁfoo Flo MELRLEEEICHRET 2720, K
BT, BB EE ICMETD =) a7 7> a kL (CRC) M5, Mass
Hunter LD TNy F 1 227 V7 L, [Fa—rv] OFTIZHLHLNRNTA=FrD [k
NHA] ZHEELT (K69 E), CRCIZEATHENLATA (He H#A) OFEZH 5
N8 (10 mL/min BT 10 504 ) =T L THL,

#8451 ICP-MS MassHunter

TrAIUF) B R Q) J S () JsE) #1-(0) 3-9—Fa 3?}? [/I/\/\ D 3;7 j—

J(JB‘ -J‘.:—/ —Wﬁ b#— k ‘
=5 .-u;:;r)u;@m
%
15— [2021701700 peats snoe mmAT] - PTULMEY FIALEN..
i A= o
IF/EKEN [25000 Pa T4 TRR 73 © REHEN T W AmiEn oW
e FUTL— S T FERC .
- FLTL— b ELTRE.
E
%
-
S FIL I =22
Tk 2-MIL73(ALS) wLINmA AL

6.8 Ny F T x F BT D BB
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#4571 IGP-M5 MassHunter — 20210121 MP2h

MJHF) ARJEY l:r»N} m DR DOl Th=kTyE) JipF(B) #2—(0) 2-H-Fa=L(U) YT} ANKH

7

t-23253

Fa—>

J\— I-'DxY HyF

]'_-_,-( 2011/01/04 B4035 3004 BRADHEIZLE,

Fa Frs(En [2E% Fa meam [ 23 € RHEN w AHEN T W

DEF @ Fa-(GENO) FF ABFDIWT Vel AT IOP-MSISHE b A -Fra-L O ko SATAECROARSN & Fa-UREBORE F SEANEASA-R0BE

I T TN |
Fa—rs7 ﬂ;} e
21 NoGas . | A

|2 73%2 |5

B | ¥ FrT0itsA-5

E}%%‘é‘é |:> [rero- [ v [ w0 - 0 < U 0]
| RF7v3e [ 22t [ 23t 020 - a0 14 < g 0]

/\0 ? ){ — & | ﬂﬂ'uﬂﬁzi |_zb'|—aa an - 280 fam] <@ = {‘1:
'afwwu [ o [ o8 030 - 200 Wil < —()— > )
| Fomha el ® w-mwn < >0
(27514987 580 [ 0B 000 - 00 besl < () 0] |} !
| [27u-seuriam I [ Ts-nm < >0 T‘/ﬁ‘j‘}l/:{‘;& —
[#2e0m2 Cp-uPeINg @ERAA
| [wwan [ om [ o0 oo - 200 Wil < [} >0
RS |
| (B8 EE 1565 | 1666 2000 - 100 M < —{} >0
[218mLmm 2 2300 [ 2980 200 - 100 M < [} S0
| A [ -0 [ -8 -150 - w0 < >0 U
E R T e R YO £ ":’_' BRS, ; L
| [enam [ [ - 1w < 0 7 o
[enemt ml— -150 - 1 1 <) >7¢.“\ j ;:
| (@ [ e[ 1z -wo-2ap < B0 ¥ T
[Fu-tri72 [ [ -5 - < >0 ¢ o
Jir=wr 1= v &

I3— [2021701/08 64035 5004 BEASHRNELI.

IF/BK N [299E00 Pa PIS{HEN [32265 Pa semiam [ 28 © EHEN W ABEN 0w

AR N
%%&7L;igif”

A | SATIES IIRTRREY AT
D= W2 789 205 e
]\ 5‘;3‘593 || e [ 80 3
|| 2EZIBE w3 BE
|| mELAFa-y (e 7 88 205 =
E: BREE/TAN B 7w [
| == w3 BHEM 140 2 (B4 4D =
e FE i
| | B/AZehE 1K 789 205 11 23 24 84 39 43 55 57 59 G0 63 6O BE

X 6.9 Fo—=7O#EwER (L) b—FfoOiHE (F) ZDIENDO/RT A —F Ok

(8) [LA] LA & CCD H AT FTKIUT T ADS VFJT,M LT, BEEZREST DD
12, LA%E#E D CCD # A Z 2 X VA 7 BEEfxpfhis (X6.10) THEf~T > bD
REHEOFEZIRE T 5, e~ T 2 N ORWVEEKIC 777@%% O LA, 1
DOOFREL~ T b OFEHE IR L CEEHRE] ﬁ”&ﬁ%?é LB D, B 2D
TREIEX (1) OF 7 A~NLZETHETORMIIT I LHENTH D,
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(A Layers/Images

(i Recal Map,. ({3 GrabImage =7 Build Mosaic.. &) saveMap.. ~ %) Import Image.. & Toggle XR:move

Layers and Images: .
IShow [Locked |Opadtty _ |Layer

u v | v Ul Jd@@|Live video

| |¥] M 300E0dMosaic210426 1217-43-575.bmp

LV [V 0@ EEE | Mosaic210426 1054-58-390.bmp

_:'J v 0 J @ @ |Mosaic210426 1051-52-524.bmp
v v

i 5 @ @ | Mosaic2 10426 1050-18-316.bmp
4 6.10 &Y A 7 GEAREHEEE O ERAF

(9) [LA] [ICP-MS] i@ ORERTT O, Fa—=2 T %79, HEUEFE (NIST
SRM 610) # LAMEETI A v EBT 7L —3 a2 L, ICP B &HNIEE TE SimE
EEZHF—THIETTFa—=07%(79, Fa—=U 7O LAEBEOREZFR 6.2
ICE & o, LAMBERNS T A ERET 7 L—3 3 12k v NIST SRM 610 73 ICP
HEOITEEICEA SN TWAHERC, ICP B &2k @E [l Mass Hunter B [
TA=| I Vw7 L, [ hAZLHE) o7 \2HsD T h—Fdh »6 h—F#oR
B EZ1To (K 6.9 F), #D1%. Mass Hunter Fiid Xy F ] 27 Uo7 L, [F
2=V DETNZHDHNT A= (HAREL LV XEE, BTV U ILERE) &
BEL. [V 7 E=F—] THEILEDOEFEFREL RN OHHEST L (K69 k), £
72, CRC #' 2% #) 3 mL/min Tit¥, % 6.2 DA T NIST SRM 610 7> 5 OfF 5%
E=H— LI L &, 238U>100,000 cps. EE{b#/EAkt (282Th160/232Th) <0.5%% H

med 5,
#6.2 Fa—=V RO LA EEBEOKMSE
T RILX—BEE (7L R) 7.3 J/lcm?
JE 8 10 Hz
L—H—£% - B 20 um WU DT A EEIHT
LA $E/& D He 7 A i & #f 1.0 L/min
(A A >[MFC1] : 0.9 L/min+{#BI[MFC2] : 0.1 L/min)

(10) [ICP-MS] F = —=>7IC k> THBNT=Z D A DML 7431 G i Fe O H3k )
(NIST SRM 610) DfF BH8EE (AT ED) L b Ak, Fikles L<ixTr—4 7
7 A NI E TR - RIFL TR, £, RIS SN RERRE L i LT, £
D HDGHTHEELEE Y v T 1 o ZIZRE R RVNERET 5,

6.4 EDO ST
(1) [LA] kuH 7 AD58 Tldk, LAZEEOGITFFEEZRK 6.3 DL I ITHELTWND, T
L, MY ADT 2 —=0 DRSNS ICP B &/ HTEEE O R IS oAk
BEOKIUTZ ADKEZNWZEL T, THX LT =V a vy ML L——REHEFHES
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o 4 ETHRBILIZKILAZ 2 (ARETHIE, REFHE TIX SiBECHKLT I
D EPMA CSiEEZSHT L) X LT, O REZET 5, LA BEED G A
DF%E THEENOEE O SISO S E R E L RE, kBT TGoTol L (X
6.11), & & w:,ﬁzﬁ@ﬁ@q:ﬂ% KB a3 2 (LLF, LAEE CTONTREZRD
B, TARTICHBWTEMT 52 &), MEREHED 72 OIEHERECh 2 NIST SRM
614, NIST SRM 612, ATHO-G. & U2 RAEHERE T 5 Aso-db-W, AT, Z#rxtse
DR~ T bROKILT T A 4 (4hi1) Z1Ar—F L, afFaEzty M5
(%), EHERENC L DT T T 4 V7 HIE (6.THIZER) LV cRiRELERET D
72, —F O %IZIE, %3 NIST SRM 614, NIST SRM 612, ATHO-G % 43 #7
LTHRTT2 (X6.12),
X 1 N—TFUaEERL, ENEERT LIV —F il ofraEE Yy NI
ENENTH D,

# 6.3 KA T A5 D LA 2&E O 5t

T RILX—

(7= ) 5~10 J/cm?2
IENZ 10 Hz
L—H—2 - B 30 pm M
#t 1.0 L/min

LA ZEE O He T A& . . .
(A4 »[MFC1]: 0.9 L/min+fB81[MFC2] : 0.1 L/min)

L — IR R [

N 20 s (10 Hz X 20 s=200 shots)
(a2 v M)

v

T Recall.. v “Fsave.. ‘ sba Copy Settings.. | &) EditScan.. v " Recoord w GoTo . Enable .Y’ Review Fositions..

[V Preablation Pass Sen:ngs' “1 Ablation Pass Settings | Apply Settings
No. ‘ ]@16‘-’5["@ Description
Default scan settings:
738 1] |—| M | * [Spot133
| |73 |[CT [ T[] = [spot 140

2 6.11 ST R OV AT S fF 2 5 E 9 % LA SE[E O BB
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(2)

NIST SRM614 |0 NIST SRM614 | » > | NIST SRM614 | NIST SRM614 |
[ l ! ! !
NIsTsRM612 |} | | NISTSRM612 | [ NisTsRMé1z | || NISTSRM612 |
| 1 | | )
ATHO-G ]| ATHO-G | [ ATHO-G |1 ATHO-G |
[ i ! [
Asord BW |b] ] Asod BW | [ Asod BW |
| E | |
AT |1 AT I [ AT |
! i | |
wEevy bokilysa || sy roxuns | [y rokims |
! i ! !
BE Ty ok s A || [ bokuys ] [mEeyr roxirsa]
1 | ! 1
wpe oy hokdrsa || [ roxuns ] [RE=v roxlns ]
| ! | |
sEey b ok | L [sserrroxwrsa | [ rorumsa]|
1 —F

6.12 FHrmot v k

[ICP-MS] Mass Hunter T, MEITLE DT EZIT O 120D NNy FEAIEKT D, HiE /2N
AP ICP HEAWEEDA AU HFRREDOE YT 4V ZIFHIC L > TEBT S
7o, BEDMHETIEARL, Fa—=V T TEDENATA—2E2H05, JETHEEFES
REfIIER 6.4 ICF LTz, Fo, (N T @ [TV Y RN 2T 7Ly
A NEMERT D, (1) OLAEETE Y FLEagWaolEz, 97 & T75
AN AT S (X6.13),

% 6.4 JETTHE &R RFH]

Tk | HEHEEK R (s) F | WEEES | FokE (s)
Si 29 0.01 Eu 153 0.05
Sc 45 0.05 Gd 157 0.05
\ 51 0.05 Tb 159 0.05
Rb 85 0.05 Dy 163 0.05
Sr 88 0.05 Ho 165 0.05
Y 89 0.05 Er 166 0.05
Zr 90 0.05 Tm 169 0.05
Nb 93 0.05 Yb 172 0.05
Cs 133 0.05 Lu 175 0.05
Ba 137 0.05 Hf 178 0.05
La 139 0.05 Ta 181 0.05
Ce 140 0.05 Pb 208 0.05
Pr 141 0.05 Th 232 0.05
Nd 146 0.05 8] 238 0.05
Sm 147 0.05
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15 [2Tior siess Tk R NEIELE

/B BN [205E-0 Pa THAMER [321E-5 Pa AR 213 i EHEN 0 W ASEN 0 W

i =2 SAPAEE Frine anigl I (3 #R
NTEH-01 1001 HISTE 4014 =
i Samole HISTHI2-01 NETH 114
i ‘Sample ATHO-1 ATHO-01d %
v Sapie =] SHPL-ATd > 7 /]) /l/
Sample AT-01 SHPL-BN1d
Ganale AT-02 SHPLCilld
Sargle AT-08 EHPLDITA
3 ‘Sample AT-08 IEET

6.13 7Y X~ OVERLHE H

(3) [LA] [ICP-MS] LA#¥:E Tt > b L7z#r stk (X 6.14) & Mass Hunter TH &k L
T (B 7 R ROFF) B—E L TWDE0MHRT 5,

|| << tide Trigger, Delays and Gas Mode Pane!

Ablation Pass

Reset All Actions

Pass Sequencing

1. Actions at Start of Ablation Pass
Wait for Trigger In =

Preablation Sequence Preablate ALL, then ablate ALL

Disable Completed Scans [«
Log XYZ Positions (w}

Set Gas Mode Online
Activate Trigger out [
Delayed Activation: 1] secs

Pause 0.0 secs

Trig In Polarity: TTL:Active Low, CC:Relay Open
= Trig Out Polarity: TTL:Active High, CC:Relay Closed
=

Momentary Trig Qut

Laser Warmup Time: a secs
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