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Thickness Analysis of Au, Ag, Cu Thin Foils
by Using Carbon Ion Beam
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Abstract

The thickness of metal thin foil samples are measured in the target chamber of -10° beam
port of the Accelerator Mass Spectrometer in Seoul National University[1,2]. Carbon ion beam
is used in the experiments, and the measured spectra of Au, Ag, Cu samples are analyzed by
using the computer code SIMNRAI[3] in the RBS method. The measurement system and
analysis method are confirmed by using the standard sample Au, and the thickness of
unknown samples, Ag, Au are determined. The thickness are determined within about 3% in

the standard sample.
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ATAME T& o]2WE o] &3] Au, Ag, Cu 59 W A8 F
el Al2Q] AuE HAHOE ALg3te] B ojy]l E4 FAE o843 RBS WYY A4S
b 29SS FFsATh. @A SNU-AMS 714:7]19] o] oA &4 o]
72 FEE ATt o] nl A2 ¢JaiA SNU-AMS 7H719) AMS & o] 29¢] multi-cathode
ion sourceE ©]-&3FH Tt o]&ollA H&FI v WEo Z EH oWl MRS o] &3}

of 180° WIFHES T F JIHEHBoER olFdH. JEHHA duAE dawd oW
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focusing electrostatic quadrupole, beam steererE AXHA W EAo] ZA A wgel 2 #
Ao w JARsHAl "k o] HAFL THET] HA| Al2"S controlste AFEE o83t A H
oHA4l.

A ARSE YAF B o]eHle] duA= 3.0 MeVoli, EAd A2 QJASIe] 160°9]
ez S AdE AR5 289 EHS PIPS(Passivated Implanted Planar Silicon) A%7]E 9]

&3 AFAEHF ez AT 29 12 A ASAEHY Azt AFALHL AE7],

AASF7], $F7], ADC, MCARIRASZA]) so2 FAH i, BEFAL F90S 93k
60 Hz AEEAMO EHe JASTH7 A3tk ASATY ouvA AHFozAM LB}

Th-230 & ¢3 JLE o] &3t 2HEQ] Ad-oA] @A S F3FATH2]

9 2% Au EAHAA AeE gA o]9 RBS ~FHE|T g4 o]yl A9 A7)
E = 5 mm, ¥33 PIPS HE7] 7He] AgE 1685 mm, HE7]19 AL 285 msr, B
ol HIFElE 7HER9 A (-1) HFH, 7155 Matudr|Es A o)F &R &
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7.7x10" particles - sro] o},

2 A& Aget Cu F AlEE mylard] 4248 SHAIAA wE Aotk 432 Aust T4
s el A Faat gt Agd A HAEVIZ9 F YPAMIL 2.0x10" particles - sro]it, CuolA
= 26x10" particles - sro] k.
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54 2HERCAN A8 FAE dot”] #1814 SIMNRA codel3]E ©]8-3t3ith. SIMNRA
= RBSe E&0]3, & MeVe o]2WE o83+ NRA, ERD ol ol #3s &4 =
o]t}. Rutherford cross section®} non-Rutherford ¥ nuclear reaction cross section dataE 33
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Simulation #Ao A9 Fa3 AAZA, FAtdad} 9 stragglingS 1H 3G 3, T3 PIPS
HE719 dead layerdl A dUyx] &A= 183t A4F 2ol vlwgS o, high-energy
edge®} low-energy edge Fi, 183 Hd ¥z FEL2 & X3 Jdon, safie 7]L7]
7 ¢fZF ztelE Btk o] AL Au AlE FAY B4 Y ol o aHE o 4 Utk

O 294 1000 ~ 1500 AAEe] FGo] Audl oA AegrE ©@AY AHAEYo|a, 200 A
o]3l= Al backing® AZAE9 noised] 93 AHAEHo|t} SIMNRAS T4 4 AxE 206.7
+1.0 pg/em’@ AZALA A AAIG FE 200.4+10.0 pg/em’ 1019 3% AT Zo]E HIITh Au
Z2F 9 A9 4 A3 RBS BARY BHBEAS S, FAVE EEAA F2 P99
FAL ANEE AT BHES ol&ste] FAE FAAY 28 3(), (b= 44 Ag, Cu A&
i3t RBS 2~ E# o] & ol EF Az yehya o
7 Ao FAE FA S WA LA Fetden, O Ade A7 54604, 524+
05 ng/em’® EAEAG & 1 2 Qolth. Au BE AR AS
o= AZHALA A AAGE A 8O FAE FAISHATH

HEFE AEE ol &3t oW &4 AH AAAEES sy AalMe AAE o2’ AU A
H=2719 bAA, BH-HE7] A APA, AE FA ddA, 2FER 4 WHe B4
ol eEn A B AA= AuAst Wlar]e] tFAL T AA Y e B H o
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Table 1. The measured and certified thickness of samples and backing materials.

Thickness [ug/cm’] Backing
Sample terial etc.
Certification Measurement materials
Au 200.4£10.0 206.7+1.0 20 um Al Fig. 2
Ag - 54.6+0.4 Mylar Fig. 3(a)
Cu - 52.4+0.5 Mylar Fig. 3(b)
Precision
Pulser

J

Detector | Preamp P> Amp —> ADC —> MCA

| ;

Bias
Power Supply PC

Fig. 1. Block diagram of electronics.
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Fig. 2. Carbon backscattering spectrum at the angle of
160° obtained by using the PIPS detector. [200.4 ng/cm2

Au foil on the 20 um Al backing foil]
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Fig. 3.
[Ag (a) and Cu (b) foil on the mylar backing foil]
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Carbon backscattering spectra at the angle of 160° obtained by using the PIPS detector.
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