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Reconstruction of X-ray Photoelectron Spectréscopy System Installed -

at the —Synchrotron Soft X-ray Beamline
Norie HIRAO, Yuji BABA , Tetsuhiro SEKIGUCHI and Iwao SHIMOYAMA

Synohrotron Radiation Research Unit, Quantum Beam Science Directorate,
o Japan Atomic Energy Agency
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(Received May15,2006)

The present report summarizes the outline and details of synchrotron soft X-ray photoelectron spectroscopy
(XPS) system installed at the synchrotron beamline (BL-27) of tﬁe Photon Factory (PF), High Energy
Accelerator Research organization (KEK). This system was installed at the soft X-ray beamiine (BL-27A),
one of the branch beamlines of the BL-27, which was constructed at the KEK-PF in 1992. Since then,
various researches centering around the surface chemistry field have been conducted using this XPS system.
Many parts of the system have been remodeled and improved in these 14 years. In addition, a new X-ray
absorption fine structure (XAFS) microscopy system and its analysis chamber was installed just at the down
stream of XPS system in 2005, therefore considerable parts of the XPS system have been renewed. Under
these circumstances, this report summarizes the outline and operation manual of the XPS system. The
related data about XPS, XAFS, etc. are also added in appendix for the users who will use this XPS system

from now on..
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EREWT T LICEY | 80K ETRETHE, WIETIRABIC &0 REATE,

3234 BYTINAE T F T4 P—
a)/ AT aR © BE S 100m m AL HEREY

DR : SV P NF v VRAFR, TRAX—REENL 20meV, BEEI Ag 3dsa(~367eV)D¥:
1B 0.9eV 12351 T 300W Mg KoX ## T 500keps LA ko '
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¢) TRIILX—FRBIIE : 2.5~6000eV, {E L. 5000~6000eV D& IIHEZ 70w —F 4 L 7T 5,
INRATRNVF— (CEA) X 10~90eV R T v /A%

QY #— Kl (CRR) : xI~x100 X5 7

XA LA AL b 1 0.033~100sec

DEDM : W RROBIBROWMEE KIS W2 Z LI1I2X Y, 0~5000eV ORLELA A D 3L
X — 3T B3 T RE '

3235 EEBRBIAY 4 — T 4 VE A I

)T ATy —VHX : a— L Fh Y —FE PIGH

D) FRAF ¥ — PR == b SRy b meuL

0)F AF ¥ — VB VSD:0-5k V,600pA

dF 1 IR L XEE : 0-5kV

QAP LT AH LY b s X5y F A Ly MET 1-2uA(WD200mm)
HDE—LAER : ®d; [-2mm LA E ,

D 2ILH LY R VL2 ; 05k B AL —F A4 Y 7 ¢ R0ERIC X D A,
h)53f#RHE : VST1-4 § 4 8 0~+180V

DAF T h—)L : VE ; £750V

HE/SL— RESR  Vm ; 0-50V F K = A VB 8A

e —MNER Xy b Im; 0:30A (N, H A DA Im=5A)

C DRsSL— M E—A s 0.5-1pA VA=3kV WD=150 Ny,* : N*=0.8pA : 0.1pA

3.2.3.6 X #RIR A

a) 7/—FRY M;,ﬁ(hv:m.z eV, AE=450 meV) K O Mg K, ##(hv=1253.6 eV, AE=680 meV), A
Y7 ) —REALTS

b)) 1 15kV, S0mA LI k. 750W max EBIRZEMEIX 0.5% LK

)R EN : 20L/min AKIBEREFIC X D,

3237 ARy X — A F 8k
AT AF ¥ =V A= Ky Y — R PIGHY
BFAF ¥ — VR : SS—w bw /%y b 1000G L
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QHAY L TIAB LY b F—Fy FH LY MIZTT~30pA * cm”
dHE— L2 : 5 mme-15 mme '

3238 BT HHEBHIEY 7 b v =T

a)”'u 7, Spxwlc (Spectra-W)

by AR— FFu ST LB RA Y MR L=V T Savitzky-Golay A L— 7| shirley type /N v 7
7' v RER%E, Lineartype Xy 27 /5 7Y HS/%?E . WGy, B

o7 — & PC-WindoWs98 Epson D7 Y v % —BJ-F610 12 TAT D,

3.2.3.9 WEME &S

a) MEEEHF - M/e 1~400

DRI FR : T a ZERE OV R T > B

OMRHRLT - e (R AT BIUOERA A (BHEA 4)

3.2.3.10 fE s HAC 4T % (LEED)

a) B — A : £ K 3000V

b) B — LB : 100eV T 1pA Ll E

B =A% lmme LLF

DAZ V=2 38TV v B, BFEHER—TTICERREND,

EFHRIRIE : RS SN VIR D AT RORT oA FHATIZL D,

3.2.3.11 %ﬁ#%a%’%ﬁﬁ
a) BE : 0—14VHAZE (£—F1) -500VEE (E—K2)
D74 —HA : ROEFY Y TU— (F—F1) 0% (F—F2)

3.2.3.12 L— P —nEEE

a)7 7R : 4

b)ESH : YAG

OEEEE—N:QAA vF - CWLFE—FK

/IR : 1064nm

BT RNF— : 50W (Q AA v FEERE) 55W (CWHRKF) -
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)7V ANE : <28ns(1kHz )

Rt FERE

h)/ SV AT R NVF—LEE : 1.2%rms
DE—ARKR Y b 0.70m
j)ﬂﬂ%ﬂﬂ%ﬂ%v:IOOO%Z (Si E#K)

4. BriEH:
41 HZEVRT A
RV AT LA 2EOBMRIT Fig7 22,

411 REOWY HL

O E—LEARELTFTITAF—F v LN —HED VT (VA ZEOWREEIZT 5,

® fUNvéyay%iyﬂ~@E§§ﬁ1U%mrﬁmﬁok57%§4ﬁ~%zyﬂ~&7
VR b—a rF o =D VT (VAIG)Z BT 5,

BRI E N D T T I A4 P —F % R — DR 27— P2 BB (B
Xﬁ%&%ﬁMﬂ%N&%W)K%ofﬁ%\ﬁW@%7ﬁ~ﬁ%04i?@%éﬁ@%~6
FIURT 7 =T DMICAND RABREA LT 2 R 7 7 —c BB e 1T,
TFIAP—F = R=LF YR —a v F o A—DFO LT (VA EHI L 5,
?%?4%—%zyﬂ~&&—ﬁﬁyfwﬁ@ﬂw7WMﬂ%%@%%K#5°
FYRU— g v F xRNk H KR T ORID VT (VAIS)ZBORIECT 5.,
H—RRyFeua—2 ) =R TPORO~v=a T ANV R 5,

BALBRT 27—V — 27 )V T (LV) RSO R — A % AL,

B —RIR 7% stop 127 B, |

(& =R T DOEFIL XPS BEEMEIZH 5, )

1555 < BUED, ¥ —RRL T RARICHE LD (R - SRR, ) U—2 LT
(LVYZBRT 5, "

@ 1KECRY, BOELAOZBRTA2Z LR TE S,

@

© ® Q@ e e

®
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4.12 FROHA .

Hbba F5 4 v — TR ML T < & HZZ5| & 23,

ﬁﬂ%fﬂﬂv~v;V%Iyﬂwmbﬁyx77~t@ﬁ\WU&LD%%@%O

V=T VTV D,

HF—RRrTea—F V=R TOMO~=a T NV SVT ZRRT 5,

B — KR OB A A NT D,

FY RV g v F o o N—DEZEER 10° Torr BIZR-126T7F T4 P—F n—t
Y AL 7 v F = A—DRD AT (VAL E R B, |
@ R EREAHRAE (BF X=1325Y=174,7=5~60=T7) \CCTF T4 F—F = v —3kt

AT =N, BNERIC CE TR IET 5,
® TFIAP—Fx L A—RERT— D0 Z 8% TS UBEHIER BB 2 o T

®©©® 100 e

4.2 XAFS ORIE :
D P—AFA v FROFcN—ND [y, E=F—FT7 NV IELEBEARTE—LT A
DETAND, HATIL Figs 2R
TFIAP—F 2 NR—Dv=a B L—F— b [ =4 —AOaxr ¥ —2HUhER
# (7 RAUT AL TR8652) ICHEGET D,
V-F =1 23— % —@ POLARITY 23 7' Y — > 1Z72 > TV D D FERE T D,
T B =D ANEMR (To—1,1-2) OWHRET D,
ABHR T DM = A D PC LD Program.exe THIET 2,
Programl.exe D~ == 7 /L XAFS %8R 7T 5, .
R DSy & I TE I o B,
XAFS D% parameterv EAST B,
1.start fEAS
2.end fEAJ
3.step fEAS]
4. Dwell time fEAJJ

Qe 6 6 e ®

®

5. Number off scan
6. Display channel F = 733,
7.5 AT

© StartARF AL, BIERLR,
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B LD Save RE VER L, 77 ANVF— LAY 4 ¥ FUBHTL 208, 8B 3,

@ KV YT Save HFTEIAE L Save £7F5., |

@ F—FOHNEIPC Iy I/DEITF—aribu—F5—DFRicHB Y F¥— (Canon-
Pixus455i) %35,

4.3 XPS DRIE
4.3.1 53 AR B R AR
@  HAC5000 CONTROL (4 FE[E %2 4y Je 2R EIR) D POWER % 4129 5,
RATE METER ® POWER % 4 129 5,
DATA ACQUISITION & CONTROL SYSTEM ® POWER % #1245,
HAC5000 CONTROL ¢ MULTI PLIER SUPPLY O 1.6~1.8 ¥ Fif %,
RERE ST ERENAD PC (DELL) 10 Programlexe CA A o & = = —7s B 43 Y2870
BOBR LD XX — (@H hv=22000% A1 5, |
©® BTOEBTILX—OC—7EEHHE (Behv-Epo) TEXHL, WEE—FORA
F LOCALIZ L TEZDEICHHE D,
@ BERAT—Y (v=a2tal—F—) O XY,Z0 % RATE METER THE% RN b & KE
ZEDHEOTHbED,
BB E N HAREIROREE— RO AL v F & COMPIZT B, ,
(%1% MODE CONTROL I3 FAT90,ELECTRONS %3%{R L C\>%, METER RENGES i KINETIC
ENERGY,5000V &R LT 5, ) |

®@ 6 0 0

432 XHEF FHEE
O  WHUKEED® X BB SN TO 50 RT 5,
©  BhEREZERT 5,
ay hr—F—DAA vF Mge——Y HI D X
X BB KGR S Z ONIZT 2,
MEIKRAN T ZBEOREIZT B,
HAC5000 CONTROL (f4 B [ & 57 Y6 3B IR) > POWER & 4 12§ %,
RATE METER ® POWER % 4 24 5,

®@ 0 e @
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DATA ACQUISITION & CONTROL SYSTEM @ POWER %4 129 5,

@
~ X 4% ® CURRENT CONTROL 8] ¥ # % 2 A » 5% FILAMENT CONTROL DALEIZT D,
@  FILAMENT CURRENT D0 FEHZE N2 IENCT 5, /
EMISSION CURRENT @éizf%:%jwo O bAE~ 14 EEEE DT,
@ BHVRZVEAZTS,
® 'FE:—?BE?& 5~10kV £ TLiF 3,
@ FILAMENT CONTROL 419 # % A A » 5% EMISSION CONTROL DfBIz7 5,
@  EMISSION CONTROL D-0F A% W < YAIZE L EMISSION CURRENT 2% 10mA 25 &
725k 51cF B, (EMISSION CURRENT O L7280 4 E RT3 L, )
@ HAC5000 CONTROL @ MULTI PLIER SUPPLY @ 1.6~1.8 £ T Eif %,

® HEFEESCBREROWEE— FOAL vF % COMPITT 5,
@  PCwindows98 LDHIE Y 7 b Spxwle (SPECTRA-W) &V JIEZTT .

433Ky 7 Ly =T
=7 PCwindows98 7 k¥ 7% Spxwlc
FA AT VA LD Spxwle’ DY a— by b Y 7 MeiLh ki 5,
Labbook 7 7 f /L% Open 575> & 5 MHNT 5D TH ¥ v
Edit Region /R % > % 7V » 7 L, Parameter Table Z B <,
TRV —FEIE, step. scan [EK, dwell, /NATFRNF— HEERET D,
(1 0 DFEE TENENREN T, )
(Tag 715 5 T2 U v 755 LWEARLBRTE 5, )
Edit Region RZ %7 U v 7 L, vParametér Table Z#F L %,
Select Displayed Region D% 7' %&£ 7 U v 7 L, BIEBERERIE,
@ GoR¥ %EIY vr$25LBIERSA,
(il 1 0 S M5
Fz, BERETIHEEOBIRON—7RIEIXTE 22V, )
(BUE TS5 & %1% GoRE L2k Y v 7,
BE GoRF v &EZ Y v 7 TIENERH, )
(scan FI¥ &2 T Lic v & S I3HIEF O
Select Displayed Region &% %4527 U v 795, )
% ZC Adjust Scan DF A T FBHTL BOT

® © © 6

®© @

— 13—



JAEA-Technology 2006-039

L scan EIE A AL COREEZ Y v 7,
- WER T, SaveData R¥ L& E7 Y v 7 LTCT—4 =T %179,

4.4 L—H—n#E
44.1 L—P— ek
O PRI —T U EBFO N EREE I 5,

@ EFOLERIEEEAY OB TAIOL—P—0BRE 2L Mok,
@ EEIZA o TEMOEREZ ON (E#/E) 125, Figl9BEH |

@ EFEIZAD o THBIAA v FRE > ONFHERIE) 1235, Fig 19 5E 2

® Vv—¥—HI—INEoF5,

4421 7 N =T

z1 b —7 —}X PC-Windows98

7125 1% DYewQ Lasser  ControlV2.2 7 A = »id Lasser Control
T4 AT LA LD Lasser Control”® a3 — kb bhb Y7 besth LiF 5,
Main Poweron R¥ %27 U v 75,
Diodes Int(Intemal) R % > %2 UV v 235,
AOM Lasser Mode CW R %7 U v 735,
Diodeson h& 27V v 745,
Diodes current & AJ/19° 5,
Main Power Startt N5 > %2 U v 795,
Shutter Open "R Z %7 Y v 735, (L—VP—RRKFIND, )
Shutter Close R ¥ %7 U v 745, (L—P—0REZIEDD, )
Main Power off R¥ > %27 U v 7 ¥ 5,

© © ® Q9@ ©® 6 0 6

i

AR EEICLHM S NI EB TR, T%i*/I/ﬂ?‘~bﬂﬁ%’%¥%&%¢%%’f£*§iﬁﬂ%ﬁ%ﬂ?ﬁk
HAR AR OB — LT A VICRESNIEODTH D, U - T4 Vv OBFE, Bl
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IopNiew
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Souree )
i Rerding Mognet |
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M indow XPS
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Fig.1 BL-27 @Q@%Jﬁ@%ﬁﬂﬁ (PF 75— L~—3 (http://pfwww.kek jp/imdexj.html)
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Table | PF, BL-27AD ¥ — AT A L HFE

KER BB [Ni-coated Si,
bent-cylindrical] -+ 2 §& R K

2% [InSb(111) Fx]

ﬁ:;;}b%f— | 1.8 keV — 4.2 keV [InSb(111)]
SERE AE/E ~1073
;l:é—l.\ﬂ-»r ~20 mm (H) X4 mm (V)

E— L& ~101 photons * cm? « s7!
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Table 3 InSb(111) 2 fidawtas (2d=7.481A) ICRBITHAE. BE.

T RIVF—D %

HE(0) BEA) | TRILFE—(V)

. 70 7.0298 1762.4870
69 6.9841 ~1774.0260
68 6.9363 1786.2650
67 6.8863 1799.2260
66 6.8342 1812.9330
65 6.7801 1827.4110
64 6.7239 1842.6870
63 6.6656 1858.7930
62 6.6053 1875.7590
61 6.5430 1893.6190
60 6.4787 1912.4110
59 6.4125 1932.1740
58 6.3442 1952.9510
57 6.2741 1974.7880
56 6.2020 1997.7340
55 6.1281 2021.8430
54 6.0523 2047.1720
53 5.9746 2073.7830
52 5.8951 2101.7440
51 5.8138 2131.1270 _
50 5.7308 2162.0110
49 5.6460 2194.4820
48 5.5595 2228.6330
47 5.4713 2264.5630
46 5.3814 2302.3840
45 5.2899 2342.2160
44 5.1967 2384.1890
43 5.1020 2428.4470
42 5.0058 2475.1470
41 4.9080 2524.4630
40 4.8087 2576.5850
39 4.7079 2631.7230
38 4.6058 2690.1100
37 4.5022 2752.0030
36 4.3972 2817.6900
35 4.2909 _2887.4910
34 4.1833 2961.7630
33 4.0744 3040.9080
32 3.9643 3125.3760
31 3.8530 3215.6790
30 3.7405 . 3312.3940
29 3.6269 3416.1800
28 3.5121 3527.7900
27 3.3963 3648.0870
26 3.2795 3778.0700
25 3.1616 3918.8960
24 3.0428 4071.9150
23 2.9231 4238.7130
22 2.8024 4421.1640
21 2.6810 4621.4990
20 2.5587 4842.3960
19 2.4356 5087.0980
18 2.3118 5359.5660
17 2.1872 5664.6970
16 2.0620 6008.6090
15 1.9362 6399.0540

E oL —E| EER) AEE (6)
1750 7.0800 71.1554
1800 6.8833 66.9420
1850 1 6.6973 63.5394
1900 6.5211 60.6547
1950 6.3538 58.1390
2000 6.1950 55.9039
2050 6.0439 53.8913
2100 5.9000 52.0609
2150 5.7628 50.3830
2200 5.6318 48.8350
2250 5.5067 47.3992
2300 5.3870 46.0616
2350 5.2723 . 44.8105
2400 5.1625 43.6366
2450 5.0571 42.5318
2500 4.9560 41.4892

2550 4.8588 40.5031
2600 4.7654 39.5684
2650 4.6755 38.6807
2700 4.5889 37.8362
2750 4.5055 37.0315
2800 4.4250 36.2635
2850 4.3474 35.5295
2900 42724 34.8271
2950 42000 34.1542
3000 4.1300 33.5088
3050 4.0623 32.8892
3100 3.9968 32,2935
3150 3.9333 31.7206
3200 3.8719 31,1688
3250 3.8123 30.6371
3300 3.7545 30.1243
3350 3.6985 29.6294
3400 3.6441 29.1513
3450 3.5913 28.6891
3500 3.5400 28.2422
3550 3.4901 27.8096
3600 3.4417 27.3906
3650 3.3945 26.9847
3700 3.3486 26.5911
3750 3.3040 26.2094
3800 3.2605 25.8388
3850 3.2182 25.4791
3900 3.1769 25.1295
3950 3.1367 24.7898
4000 3.0975 24.4595
4050 3.0593 24.1381
4100 30220 23.8254
4150 2.9855 23.5209
4200 2.9500 23.2244
4250 2.9153 22.9354
4300 2.8814 22,6538
4350 2.8483 22.3792
4400 2.8159 22,1114
4450 2.7843 21.8501
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1 T 1 T 1 M I T T M . ] M T M ]
14 .
L . (a) Mirror : Pt/SiC ]
12k Monochromator : InSb(111)
~ -
< 10} i
=
N
- - =
= 0.8
g
0.6 o
S
— 0.4 -
<
0.2 - .
0.0 L 1 L 1 3 11 L 1 h i ! I ) .
2000 2500 3000 3500 4000 4500 5000 5500 6000
Photon energy (eV)
— T — T T T T T T T T T T
1.4+ - -
L (b) Mirror : Ni/Si
Lok Monochromator : InSb(111)

Al Current (nA)

0.0 1 | 2 1 s I L ! . [ 1 | 2
2000 2500 3000 3500 4000 4500 5000 5500 6000

Photon energy (eV)
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Photon energy (eV)
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Y BREEYT |
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Fig.14 H2~B4EMITRONA A ALBERE O T = RAX — K EFEH
(Lawrence Berkeley Laboratory, Center for X-Ray Optics?D 78— h~—3
http://www-cxro.Ibl.gov/optical _constants/%» H4537-{H% ZbamiZZE# L= H D)
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45 = o<

l ® DATUM

ELEV'N ANGLE

135'= 8

o DATUM

PLAN ANGLE

FEHE A TF =2 —R— MY

Table 4 FEHE A F = oS —a— M

| FLANGE DESCRIPTION| TUBE PORTLGTHINTER SEq © a ACCESSORY

1§114MM OD CONFLAT FIN ¢ 76.3%2.1 210 ] 90° _|VIEW PORT/R#:
2]70MM OD CONELAT FIX| ¢ 42.7xt1.65] 200 315° | 45° |VIEW PORT/ZAN
3] 14MM OD CONFLAT FIM ¢ 76.3x¢2.1 210 270° | 45° VIEW PORT
4} 70MM OD CONFLAT FIX] 6 42.7xt1.65] 200 225° | 45° LIGHT PORT
511 14MM OD CONFLAT FI & 76.3x¢2.1 200 180° | 45° . VIEW PORT
6] 70MM OD CONFLAT FIX] ¢ 42.7xt1.65] 200 135° | 45° | VIEW PORT/BIM 3
7]114MM OD CONFLAT FIX ¢ 76.3x12.1 210 90° | 45° VIEW PORT

45° | a5° |VIEW PORT/EN &S|
0° 0° [P h e o
27¢° 0° EHEAR—- D
180° | o©° FSLRI7—Bk
90° 0° VIEW PORT
225° | —15° |VIEW PORT/ZE ¥
225° | —~45° |VIEW PORT/#EME
450 | —45° |VIEW PORT/ZEWEE
135° ° SPARE

45° 0° CCCRZE
—90° TPHEH—

8] 70MM OD CONFLAT FIX]| ¢ 42.7%11.65] - 200
9]114MM OD CONFLAT FIX ¢ 76.3%¢2.1 185
10J114MM OD CONFLAT FI¥ ¢ 76.3x2.1 185
11J114MM OD CONFLAT FIY ¢76.3xt2.1 | 231
12]1 14MM OD CONFLAT FIN ¢ 76.3x12.1 185
13{ 70MM OD CONFLAT FIX] 6 42.7xt1.65] 182 .
14] 70MM OD CONFLAT FIX| & 42.7x1.65] 180
15} 70MM OD-CONFLAT FIX| ¢ 42.7%t1.65] 180
16§ 14MM OD CONFLAT $76.3%12.1 150
171 70MM OD CONFLAT FIX] ¢ 42.7xt1.65 30
18]152MM OD CONFLAT FI ¢ 101.6x2.1] 250

A T P P Y EY N B B LS B e ER A B S
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Table 5 ¥ = v 8—R— ~NEiEH 5w o
— & 0ATUM
PULAN ANGLE
FLANGE DESCRIPTION . FLANGE REY TUBE PORT LGTHINTERSEQ 8 | « ACCESSORY
11 150MM OD-CONFLAT FiX FL148 | 4.00"0Dx16SWG 99° MANIPULATOR
2§ 114MM OD CONFLATROT | FLII?8 | 275"0D~168WG 250 A 9° | ¢ GATE VALVE/TRANSUFER
3] 150MMODCONFLATFIX | FLI148 | 4.00"0Dx16SWG 250 A 1272 | 0° VIEW PORT
4 | 200MM OD CONFLAT FIX FL1130 | 6.00"0ODx16SWG 254 A 130°| 9° VIEW PORT/LEED
5 | 34MM.OD CONFLAT FIXED | FL1134 | 0.75"ODxISSWG 200 A 180° | 0° SPARE
6 | 70MM OD CONFLAT ROT FLUT3 | 1.625"ODI6SWG 240 A 240°| 00 SPARE
7] 70MM OD CONFLAT ROT FL1173 | 1.625"OD*16SWG 240 A 345° | ¢° SPARE
8] 200MMODCONFLATFIX | FLII50 | 6.00"ODx16SWG 254 A 43° | o VIEW PORT
9 1 70MM OD.CONFLAT ROT FL1173 | 1.625"0Dx16SWG 240 B 90° | 6° LIGHT PORT
10] 70MMODCONFLATROT | FL1173 | 1.625"0D=16SWG 240 B 112°] O° [BEEMNBY s~V 74y~ X 14 «38
11 J50MM OD CONFLAT FIX.TAPY]  FL1149 | 4.00"ODxi65WG 250 B 150°] 0° Qmas~ @ — X
12] 114MMOD CONFLATFIX | FL1147 | 2.75°0ODxI6SWG 250 B 200° | ¢° ARy P — AKX VE
13| 14MMODCONFLATROT | FLII78 | 2.75°0OD*i6SWG 250 B 240° ] ¢° BEAM LINE
14] 114MMOD CONELATEIX | FL1147 | 2.75°0Dx16SWG 335 B 265° | 42°
15| 150MMOD CONFLATFIX | FL1148 | 4.00"ODx16SWG 250 B 205 | o° CLI100 ANALYSER
16] 70MM OD CONFLAT ROT FL1173 | 1.625"0Dx16SWG 338 B 325° 1 42° TF ¥l
17] 70MM OD CONFLAT ROT FL1173 | 1.625"0Dx168WG 305 B 7° | 35° XHGUN
18] 70MM OD-CONFLAT ROT FLI173 | 1.625"0OD»16SWG 240 B 7 | K&Rbalance line
191 34MMOD CONFLAT FIXED | FL1I34 | 0.75°0DxI85WG 200 G 430 o L
20] 11AMM ODCONFLATFIX | FL147 | 2.75°ODx16SWG 250 B 60° | 0° BEAM LINE
211 200MM OD CONFLATFIX | FLI1150 | 6.00"0Dx16SWG 305 C 550 | o° VIEW PORT
221 L4MMOD CONFLATFIX | FLII4T. | 2.75°0Dx16SWG 280 D 150° | 0° TR A SR REERAR— b
23]  70MM OD CONFLAT ROT FL1173 | 1.625"0Dx16SWG 270 E 180° 1 ¢° CCGRE#H
241 150MMOD CONELATFIX | FL1148 | 4.00"0D%16SWG 250 H 330°] 0°
25] 70MM OD CONFLAT ROT FL1173 | 1.625°0Dx16SWG 270 E |
261 482.6MM OD'WIRE-SEAL' | FL1508 16"OD*SMM
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