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####
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wigA’11 • • Ams#1’ • %m ft2) • #EHft3) •
#A ^

1) ^ >f-
2) ^AmA#AM####%# (D 3)
3) ^AmA#m#mb## (d 2)

(m 2)
5)^A#A#A^####^# (m 1)

*)mm% : 464-01
Tel:052-789-2578, Fax: 052-789-3095 
e-mail: g44466a@nucc.cc.nagoya-u.ac.jp

1 . HC&K:
^A@A#c^ >f h o >Anm§§mm^#;+^i982^3^ i:#A$^.T, ^

^H^^Eisu^c. zvm, 14c£ M/-tf-tbfcircMMci-rs
^ 1995# Aomm#

5,8oo#&mA^. • e
fflWDi/7, 7 !/-'>#, 7*^;i/£$656£T£gf^

@E££T<7)&IWJ
m#%6UT, mm#, #$%#, Am##, ###, ms#,
®BfrSf4#, WA#, Am#, #A#, AH#, $

m#fc#, m###, ####, A###, ^##m
#, #### A2ft#w5. z.t\b<Dm$n&3k\$. ^ama#

1 (1989), n(i99i), 1(1992), iv(i993)N v(i994),
VI(1995), Vn(1996)T#^

2. £aba#*>5^hnoste• mm©tm
^ > A h o0 7 7 7<

KC (Kitagawa e/ a/., 1993) b/^“#*7 7 if 777
< Hb$rfi7^A(DC020m^L/T0.2-l mgT"C#^/,iWf#«k^o^

WituTSS. y^77< hf-y
7hs±o.s~±i.o% rc 
#{tE<DS^T±60~ + 80#) ^2~3B#r01OE^T^b7^). E^t^^lO

±0.5% (±40#) @ma;TA2<T#a#, mmmziz
CW##T&6 7 (A#, 1995) .
ein, maii%b^m#H:obT, 27?#

im=ko#wg&m:'7WT#, (±10) -m^+ioo#^# (+60
-so#) -a, 2A#m^#A6Au;mT
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3. 9ha2
=si¥«£ 7 rarest* cjnasjt*»#f#M®mas&i»A u

/t. High Voltage Engineering Europa B.V. (Amsterdamseweg 63, 3812 RR, 
Amersfoort, the Netherlands)# 60Carbon Dating System (Model 4130-AMS)^, Q A

^Blwood-hoieji^if^,

mm(D$ >x h a s

4. ^t>DfC

#g (SD-15H, Kobayashi et al, 1993) T ^ =7 > yHVEE%#(OAMS#m <E>^> 
Ahn>M§5 (4130-AMS, Mous et al, 1993) Tfc, -f *>U(DMJ]i!fife&L\Z

fiopigiT'fc, M§mm$\£&mmmz±o.5%ysT\zT*zz>T*&?>D. t 
%t, AMSlz£Zm&fcfttElk<DWfe<Dffim%&i&2><D\Z, V'>>00# 
S-ItT'S^. |WHS£F<DES<M^14&||^5 ^ <hTt)^

G fia 6.

0^ycm
7<v h-ye-£r-fe>^- : i

(1989)
Kitagawa, H., Masuzawa, T., Nakamura, T. and Matsumoto, E.: A batch 
preparation

method of graphite targets with low background for AMS UC measurements. 
Radiocarbon, 35, 295-300 (1993)

Kobayashi, K., Hatori, S. and Nakano, C.: AMS system at the University of 
Tokyo.

Nucl. Instrum, and Methods, B92, 31-34 (1994)
Mous, D.J. W., Gottdang, A. and van der Plicht, J.: Status of the first HVEE 
14 C AMS in

Groningen. Nucl. Instrum, and Methods, B92, 12-15 (1994)
& f

#e#, II-VI (1991-1995)
(ams>

usiraem, 34,173-185(1995).
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yon y tr-

(4)
hn-f^;v3Tr*EiKt-5o ##m 

EcD<kO rtgpy
4-1-1 mmmomm ©mm

t z M®m#wgMmMm*mit z=
©51 £&*«»»»«£©

m*A@©#*RE•
(D&'MmmwitmiZo ©m#m@ 
ra£»&«#«©*«immyjxn

0.7VM IzfflZZ-tfP SM6U3 y

ja*ae$nwfM7

=F»Kihffl#tt
states* "IT 
i-mxwk^k ± 
SWRBtt | T

^ K ®#S££E»® @9 m^JW n:M(Dflim£2;Xfz&ifovm
2 mmmmiz
±m(DM1&<Dl&in,*XtiZo
4-1-2 ®m-<D®m%.v:'>zr&(DnM&mzm-<Dib(D’e&-tZo

ytiN y^tticu stMcur, y©^f y K-yyx&/j\$<
tZo ©##7 4" y©&JS«EIW£fc, y kttS&'Tfr-TVi'fciHWatt* M3-*
37«g<o ©mma^c &&&*? -y y x $ a tb&mA *-®m iz
tZo ©y-fx*»©«3iistt, y>fx*^ h h^yx,

4-2 bf-A^y<5) ®tr-AS8iE©M9S$m£e-A •
Mf^^iiSiBi;lS!i«tu. *s^AVi/xtr-ACDS^x tr-Ay* h-cttitsftfeffl 
mA*±g6y <X*m#C&5o ©hf-A^-f y&&©gWWRy* h&Jftty-fXM«3aB»S 
f^e>a^«k-5 t-esrs/sttttli’rso
5 . gfcOK

#8*^(0am&ma&&a, »y>fxtt©3t*wffffi75rts, me±©M@A62f(:-ov\

Xl'Zo

[X «]
(D^$:'"m#miKi:j;&;^Mm^@j,mio[m%±%^gp^#%m^,33-36('95-7).
(2) $*: ry-x/'fr«m$e$#x^si6i'XT/l©tsSj, eme95-oo6

(’95-11).
(3) W^:r77-f»yl©Ett6PS'v©f£;fflj,EX^JSS^,6,19-26(,90).

£E%58$£A-6,19-22 (' 95-9).
(5)«: r#m*6?tf-A©M 0*t£izX Z J A Xj.«42@j£fttt3¥Ha£M*&M!K?ijl&. 

28a-TD-l(1995-3)
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50keV/amu

mr£*flni$&-b > ? - E#?£, S %t$
## bs. /J'Ss^eja

§ 1. Introduction
X h V v ;*~7 * J 4 t 's<DW.ffi%&l,Z$)Z0 7 t '(Jl'CpiV-i

-?¥&£&+&t. *ti&±ffm$’?tt. k*- ao h 7 y x 5 7 -> 3 y £fg;TZitZtSifX'&Zo
Sli, -f tyoaSEj4fa< 44lif»< *4o Sot, x h v 7^--7*d,;u(ziiN

d)SSM±ilsS^-f6t-> (2)f£ii, y* 4
(##, INS) fix h U y/*-7*'nu><&mitrc$>iZk\tiolkst&* SEffi* 

$) I) , 6)50, 0X77tXO 800MeV/uH* -T *yoX h 'J 7A'-fX y KIS
2 5 LA:o %%±12UD^ 1/ h O y ^ y f A AQ)g%TU, Au

^ Bi &5"om4 t y&#^x h V y/<-7f <;!/$-
GUB-f&j&gKiatfi.to iI#Orfr®7 * d- 4:<Dfzt>,
&ffln<07 * 'f/i'HttL. au si/Aud'^-yo h 7 yx < 7 y s yojisfc 4j$i:

? yr Aoxyou+'-^iSfiOMV) ic^it'&Au-f tyci 7 ftorcoo), 1g;jM£4 *>Ti> 
#@f%o 7 * 4 ii/AL Win, h 7 y x 5 7 -> 3 y opjiBTWyjjTi'h'd A'£$i|z<6 C 5 A'4'(s]oBi%T&6o

§ 2. Experimental Procedure
xMJ 7A-7 * 'Obo^ii, f&a , Sd" f <c3. ^@«fx bo#%

fi, # 1 12, {g;ii Au ^ytV'9 , 7tt;w:i oT^BSfc£ftTB3M£fi:oA:C: t t, #21:, 7*4 
Pi 9~ 5 f ;FOE#OX h V 7/<-{&gl:@#, IjQiSt^ao/jAud' * ><DWht<D&Bt$Mt.iM£ Lfz 

^t&oa&iof (^ms&si, x$,i/f-xh7/')yyo%^^tf-A%^c<i))&±ft.^) kf- 
AOh?yx< 7y3yo@D$gHk&tRiMLf:Z<!:T&6.

2-1 Measurement

®J^OBS®£ Fig.la (:#f o 9 yfAWMfCAMtiAu'dtyWl^?:-^, tttfrib I(Au>0.6 
H AlI'K't,, 50keV/amu OAu 4 * 7(9 ~ < ±PWMV)i9 ~ < 7M:t£U L/:X h V 7/<- 7d-f ;U(C.ff5 
ML, He? yfArot^iOMV^x^jk^--mtz'ik, rMMET5H55 ti Au12+ o 1! it I(Aui2+)
oE^IL^iPil^L/co ffli)£W£Fig.ib e#f. eoHoigr£0 7 * d1 P<r>m^ii63^1V'7 - t eft 60 

lOMeV OAu 4 *7<DJi-*Ps7 * 4 PiM&&<0 Au'^0?^^#^$li F(Aul2+ )= l%X'£>i> Z. ttfft 
A'ott'iWf, LTAul2+ O #1^.51:36 3 TO L-A h 7 y x = 7 -> 3 y
Tr(Au) liWTOZ 2 e^#T# 6c

Tr(Au) = {I(Aul2+)/121 / F(Au12+ ) / I(Au") (1)
HxSSrExtf, Fig. lb O^-g-O Tr(Au) li L - A BSMEEli 6.0 % T* 9 , t*— A OS^Cftl' Tr(Au) l± 7 
* d” ;FOEfie$6 4 TtgfiuLEitft BME&o 2 1SW±)

Inflection
Magnet

(nfl)
broken

111 <-> Faraday Cup - 2 
, 90 keV 600 nA Au”

Tank
(Acceleration Tube)

Stripping
Foil
Terminal 
10 MV

Faraday Cup - */

Analyzing
Magnet
Analyzing
Magnet ~-IRRADIATION TIME (min)- - - - - - - - - - - - - - -

(b) 7 7 7 7r4 A 7 X5TiSS ? ri.6Aul2+OmEl(Aul2>sEMB$r=aO 1 MFig. 1 (a)tfiiJS62S

38



S'JSli4 [UKL^tt, &EK ft 25-40 7 * 'Ol'tfmfttZtltZo &Wf$i7 * 4 )U<DifelCTtiBS (7 'J'/tA
-sKVtifi) 7^-f ;U4x (feo? vf,AjDasrtetetLTv*afi^7 *4 /M>Jfctfcofc»i>fcfiMt3*i/;0

NAPHTAIENE 
X VAPOR CARBON

HEATER
-'WATER

Fig.2 7*4’ (±)
Fig.3 kf — A 1- 7 77 5 7 v a

&TfTlT^7 * 4 ;wo@e (6)

C FOILS BY ARIZONA;C FOILS BY INS

FOIL THICKNESS (ug/cin2)

2-2 Foil Preparation

rb'Z<OVmWiWtZA{, S#ti\ - * y%,&Vf}<D7 Z $ it Z (D IZ^ DC t ACVffiJJ*
lv>4tf? m^7 * 4 t /:
‘mmmm t frtiL'gvmv'iat&cDjz.fcvmx 11>\ 2biz\t7-?fo,&&.tt-<x>7^y 7-mziz&m$r7
* & fztDT, 4-EHsEffl Ltz4 ®izto tzZr 7 b COAX'D7 * 4/I'**®—<D#?£
-cfthtifz’bwiib't'iK 7fe\zibi><nx'hb0

if y7.±.\zmM£ ft /.: 7 * 4 ;v £*4- t^iist HE 3/8 4 >f-o sus 
Ifo/Co 7 * 4" ;KOJ¥? (±3.6 - 20 // g/cm2 1C b fz b 7 ') '/ft *> - # > ftJt L 7 * 41 M±S6V'
fc*>* B< t, SUS V'OT, ttili/'fewifffl Lfz *4®«lWO
7*4/1/ (3.6- 5 // g/cm2) l±^:T, Fig.2 lcST#MIT-$fDV'Jttf £„ f Zcft liA/XzCT(0$hl:±7 7 
V vAOSS* < < 9oU\ 7KuSt)'</c*-*'>7 * 4 7f V >38tSr?fc&fttt> ft 7 ^ V >

t 61:&A8|V'Ct. jRBfM&fcit+7 7 ') ytfg-mLXt-xyfziltffclzftZ
tix 7*4” ;v<7)®ig(±le^y

2- 3 Foil Thickness

5fc4\ JSSCO^TV’* (20 /zg/cm2Jy.T) g &-S $ 5 <?> 7 V '/ft;»-#>T- x ?-< ft/l/10MVO5B 
3f£4ft><D h7 775 y V3 7 vs LTX *%K0j#$(0 7
* ■< )\s<D\Slffi.<D h 7X75 7 ~>3 ><Z> $«£((&<£ 0. Zc0lf$Zikfelfzo Fig.3 ftx C(0^&T^gfttx 
#3®m#m i:mmL/:##^7 * 4

§ 3. Result and Discussion

3- 1 Lifetime of the foils by INS product

S£ 1 0 t'b #4 mz'if -O fz, by >75. y y a Table I ft^t=
7*4 /H? 5 h 7 y X 5 7 y 3 7

& 1 HI (1986¥lim 
#7-7(&-&)

10-20// g/cm^ fiStir (fft95e) #V' (#ft8%)

S2 ® (1988# 5/1)
10 - 20 // g/cm^ SStir (¥ftll0£-) #V' (#ft7%)

3T3® (1994# 5/1) 
Br7-f (N2<DiSA^)

8-20// g/cm2 

5-7// g/cm2

651^ (f ft 104^)
(¥ftl9tf)

BV' (#ft9%) 
•^■^BV'(#ftl2%)

S4 ® (1996# 5/1) 
#7-# (N2<D?g,A^) 3.6 - 5 // g/cm2 (¥ft4953-) S.E (#ft27%)

#557 *4/1/
(7 V Vft * - *' >)

4.3-5.8/z g/cm2 (#ft2.953‘) 6.E (#fti8%)
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I (Au'2+)
(nA)

X t-?X7'-riz

I 2 3
(h)

4

Pig-4 107 F&&

----  7 V */7 • C

*8 ( 4. 5 e t / c "m1)

Fig-5

Table I (: 1B2E $ h-ZrTfTE7 * 'i O' t (1 7 U V'7 * ~ 7 07 t X\ iMS ? 7 V Vf *-z-K7
Cr)¥M)W^li2.9fl'T-*^>0 Table I 1 9 % 1 0^bW, 3 If 2 10 -20/<g/cm2O
R#K7 f -f ;l/O^^Ali$E7 t 4" Vl/(7)%l0f&, S4 ®0.8M:fT\ If 2 3.6 -5^g/cm20%#K7 * 4" 
;FOf^#^(l$E7 f Y Vl/<2)20#-C*6c If? 10 - 20^ g/cm2 , RtflfZ 3.6 - 5//g/cm2 0 7* d'A'Oft 
Eh LT&l Hi ilM [3glc||®J?ti.* Aul2+comj/t<I i(Au'2+) #B3#B$B90R|#0#SM% t o -hti 
-eh.Figs.4, Fig.5 CTFto ElI:l i#mKm^-o 7 ^ -f ;bCMf *t E^ 2 KT V' 6 . mfr
6#az 7 C, «7HM, h^P)hj:bKL#6.

3-2 Transmission — Foil Thickness Dependence
rf?E0 7 V 7*7 7 - 7' 7 Olf 2 i> 4.3-5.8 M g/cm2 h#oTV'&t#l:, F 7 77 < y 7 3 7 (Tr)

t litl—S<7MiU I (Au'2^)O%M#OT%(ln490nA, 5^(1) (:&7 h $18% h O ah h 1C & So Fig.40 
7* d1 7 (14.3-5.8 n g/cm2 1 0 If < , Fig.50 7 * d-iWijf.v V.:*X l^#0# LV'i#V4lE#^%0# A(: 
J^T, Tr t ^ h> *, I (Au12t)<7) ^M9 iS 7)?90n A1 »Mg; u' 7)' (Fig.4) , (Fig.5) i V' 7 Cl i X'&Z>a

Tr 7»?* - z-K 7 7 * d1 A/If 2 (: h'O 1 7 C##f Sd'&
£S££(Cx Fig.6 C f - < f vl/lOMVCttlf W&d' f 
7h^d't7<7) F7775 7V3 7(Tr)£7--7'7 7 * d”
;KDJf?(cWLTHiiJL*fllS-/7l'o &a@-ff7<00"
(625keV/amu)(CjfcLT, f£i$S7 7 70 Aul97 (50keV/amu)
67Tr(7)7*d' ;v-lf ?^147)?ELv'Hh7){53-^o 
fiUSd' 7 7 (Z & MIS S (i h\ Trli, 5/r g/cm2 tlT, #

7 f d" 71/# 2 0#C#gCxli < Ch&^LTV'to %
9 7 7A T*{sE 7 &10keV/amu OS-f 7 70 * - 7'7 7 

5/vg/cm2-eil¥fif(CiSLTX 
7 f d" W(#V'g,

Tr tZhoTWflJT-*^ hSx-^c
Fig.6. 10MeV6£3f^ lOMeV ^ 7 7 OTr

Ox A-*'77t4lW|?ftfftto
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3-3 Transmission -- Time Dependence (Dose Dependence)
2.00

Fig.7K, 2 0§OJHtf-fX b T'fgiM £ tifcTr <0 tf- A
-ftfFig.

4, Fig.5 10B, 4 USOBS^tX KOMS:
titRLTAik, 7 K, KILT, Figs.
4,5K£< frbtlZ^f- 7tFig.7 iz£<& bfli,^9~

(!) y ya >Trdf-*LT?:$oa 3T7*
-f

(2)Tr COlSta tf&Z. I)iSt-7*-f ;U7Wfit 60 
-teirSbtLTV>5 J: 0 C 7 f -f ;U<0 thickening W&Z h 
tzWZ^ Tr^tf-AOflRttkk fclcR^URttik^o 

^@<0-m<Vffl£?liEX>btiZfr-ot:0 
ffitfc ZCDffi &/*?->£ i$OTr«)JEfWf® It 5

<Od\ #^.f)fl3KSt#^:Mi:mv't<D^Fig.8T*6o 
5fcT, Tr<7)®il/'l± 7*4' ;l/ cothickening (C i * i> <D 
T*»), -e<7)nmttk LT,

<0 1m\
gizxzmm, ?*

(2) Azayi®<d kf - A B8 £f * - *' 7 ■*■ V 7 'x-T) 7 *

—^ TrOi#n&LTIi,
(3) £ -6 7 * 4" .Jt-'rt i] «fc <& 7 *

4" A"0 thinning f , 7 *
4 MJSTIi, %/<? ? V „

<4> tr- A BgJtti V 70UI,fti:tf Of Tf V > ?'%
*, tf%Z.btli>0

SaWi»U#SfiT*ofe7 * -f ;i/^.RWTKAfkf & 

kk»il!#m:oTtt5i*»!>e>ftTV'40 fc'
-A(if+ *'J 7X1:Z I), 7*-f
R<ott*[Sj^®2ptftt(>#»fi«so7 * -Y juaiawa 
£<t t»S5< * <0 , Tri±i§5< iio

<1> d'% <4) Ii7*-f;«g (k'-AlifL(7)S-S) , 7 * 'f ;V@2<0SSE, 7*/f
07)'6, Tr ££,££> f ±EBtif 7 * 4' Jl'W- £ O^-ffc ( <I> fr

b (3> ) UJ+ ( (4> ) I: J:3(D^U, £&0-eii»»T#4:V'o t/fL, (l)Tr
1 0B. 30g, 4®gk, (2)Tr<OtSiD ^ItTiStcEfltC

M* %&## < & ft.*: 2 0 B <G«it * ft it T8H- 9 k -*- * k, kf-A<b ft.-5, o 
"f&£>*>, 2 0B<DHB|ftD*, 7 * 41 A''NfiDAM^BTL7)Mtfe<i01.6teTi> ►) , Mt: kT- AB3#@^#07mmk 
#4:1, LT, 5.5mmT*ottO, ««£&*<!, 2 0g km<D®£t lift 3 : 1 TActo
kf-A Z&/S±# li 0 <b jWC #14: * k k f: 4: * O T, CtDC t WTrW* f'~><Dft&£iifcb LTV'

C(D2k^m^f hjM&ST**#, lo^HHJIfei: LT
mLTjdS^v^o

§4. Summary
1. ^EJCD-fX ht\ R##7 * -f /HI6 k t k10-20 /,g/km% 6f, 5

fi g/cm2 JllTT i> Mm&?&b i k £tp Lfco
2. 5 g/cm2 JUTtD 7 * 41 ;V li, &10keV/amu <7\ ? >f'A^gi$(7)S-f t ><D, ^'(•7>'7L;->3 >t

(D)Digi:L cT#AT^rmT*3o
3. 2-3 fi g/cm2 £OS^^7 * d- ;uli, fg&S4'* > ft £fttf&&ti t'£gT2>*0

X H V y/'C-O‘ftffl(highchaigeJS5M,ttx*)£lT0K-f*'<<HK#V'7*'r*OM«lC*#Lfco
4. S^^S- fc tz b ? 7 + 'S )m&±.<Dn* <0SH. L‘- A0WHa IZ t> t: b $ tlZ 7 * J

^HSI±, %#v\ %m4:^<D%**W%gT*3o

: (Aul2+) 
(nA)

*»« (««) 
»#« ue&>

HtiKSIM ( h)

Fig-7. 2 0 g OSSMfX h TlHiJ 2 ftjtTrk

Fig-8 K 7 >X ^_y -> 3
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A2R#4U J$U EM #> %m##

Ajmag0%moag6 utbe ur £ /ceeS7'- -<51993^10^
U E-AMEX h^StgS^ETS^EItm^SEU/Co 1994^11^^^1995^ ^T'^-y-y 
h Stcfcl,'T5J8fc£j5WM3l@®&ttl9g£mx 1995^6^7*-X*-T'??M£ 
n/cH'-Aii^fc^jfccDgmtr^Jffl^n, ;-7 Vx*;U**-;U

7-x7- ®AoagG(i4o@0i/4%#@!-c^mm[ i3omhz©.t.;* xs^^m asaas*' & * * ttffiBia: e 

5gS© U-7 >y*T\ l^®(i4WfflHfij&^fi**»C*fL5MV/inOlpa«|SltfcttlflSfcU0.75MVOln 
j$EE (##aao.iXM©A#%EC*f 6@) A#T30MV®mE^%^T# 60 m
(±10^©^5^^X^v hfC4^|5)-7'Ol|X^nTl^o i; -7-y 7©Sm2^i$E0^7*yL/ K V 7 h/\-

tJZy + 7 y-r At5mE> ©BzitH * > E-A ©60%£l30MHztDCWCD/N°/l/X E-A -£
MU V-7? ?l=A#UT(,'6o M£ft/cE-A(E f/<7f U,
2SS^90g^®E5T^t/r L/c&, 7-^y (Fig-1) 0

^v; 7A^£p^S(d;2^EfeO> 7-X7-O0uE®d:M^^ttT^ipUTl^o V X A ©
?Mf3E*(i250W/lMB-C>

MXX hTtiSi, Cl, Ni, Ge, Ag, I, Au ©f ;* y£M U £M®E(iEStS©30MV^^j^U ffl
(Table 1) „ ^^©flJjymGe, I, Zr£ML/c0 7*-XX-©E;E

Elf(a4O^*y|a]0<&mE%®flpmx*6T%7f 6 C -So 2flW3u2 LTfcO> i®
^^t'S^rs©-7vyf f ate$'('u-cmm-c#s-1&*>&oe0 #mm&iT^b;niT©i 

^ffl©fijfflBtt«25 0-c. ?&«sa©iHEBU[(ii£^i350-c*ofco tg< mmfrwt ft
6o

BUNCHER LINAC DEBUNCHER

REFRIG.
TANDEM
ACCELERATOR

RF CONTROL ROOM

ASSEMBLY
ROOM

COMPRESSOR
ROOMGAS STORAGE

oooo

Fig.l Layout of the JAERI Tandem-Booster facility
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Table 1. Beam acceleration record of the booster since 1994

Ions Energy(MeV) 
initial final

Current(nA) 
in out

Total Synchronous
acceleration phase
voltage(MV) (deg)

(No. of 
resonators)

(Beam tests in 1994)

35a10+ 164 351 130 40 24.6 (37) -30

3SQ14+ 164 446 80 16 27.6 (38) -25

S8Ni20+ 190 628 80 30 28.2 (38) -30

S8Ni20+ 190 658 170 100 27.7 (37) -18

107^25+ 231 798 45 15 27.6 (37) -21

Z27|27+ 225 812 20 4 28.3 (38) -25

127J27+ 225 880 100 23 30.2 (38) -18

197*0%+ 340 912 19 3 30.7 (39) -22

(in 1995 )

28Si10+ 180 327 80 20 17.3 (39) -22

74Ge11+ 180 326 110 60 17.3 (39) -35

902,-i2+ 200 384 10 5 18.9 (40) -21

90^12+ 230 459 20 3 15.8 (38) -31

(in 1996)

90^12+ 205 418 69 15 21.8 (40) -32

90^12+ 205 389 43 13 19.4 (36) -32

127j28+ 205 583 24 4 17.5 (40) -22

74Ge22+ 205 650 64 35 22.0 (39) -22

mm A 6 LT(i> <<»-? <
^y®#au:J:5om©#T©^M [i] , ©Av ® t$Jhtc*tf 6iEJS8z6AWO w^jgA 

y h©^r-cD^oj&E^S)spm ©jtoi^f- 
< %i'#0Mma<&-3/c (mi©y-Ammi:-?uT> A#t:-A%m©6o%*</< 

>f-d:tlT^6M$n^tff$n5<DT'8ffito/j:aiStt:'-ASmA#h'-AS2iKC060%T'*5 [2] ) „ 
(DiCO^Tii, S®Sfl©Sl-4iDj$^l--y h©£BT^#ttQffi©ffifFjWe£oTl'<5o !RS-10ftlj* y 

hcout ti ^t, 'mm tteziz zoom Q>$.T\m c t !,'/«£!, > [3] 0 c © m ^ t *
suTfct), mmmm, mz.ii. smbb*%
ir5*«#X^i*^X0^7'J <5Ci^5-10jDi$JL^y h©Mir*rurfir-o
T*?b, t©%m*<&r,/:t ©$*6fia„ QmcDis.r^mi't^mtbx.
^KTflbso-c, ^y h^2c©/;i,-y(:^^Ti30K-90K©mm#@/d(te!@mB:yu-

17-27KAiritiD U QEti> »Ttti©^^X7 7-ryTXh^M©{e^l00%^: UT> WT*tlb40963WKj 
60%t T'ir[g]^L/Co Mli#)0.5MV/m ©0$*>'fi]#j ©g*&T# £, ftT I,' -5 [4] 0 &&UMWR 
(#j4MV/mj«ii) (gflrt WiZ&'jHZ d 0 *<#* L

te»fc) > jwfliT6©MmE©jt^am6^-oTi^o c©j;?^maxi&TutanamaKiA##©
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• n->3 t&VgZib<* S^Tte^iIft/WBi;: LTl'<50
c©^@©m$%^#i%(i^6#*<7kS^b-*7©Ml^-ecc 

L ^0 6 C 6 \ 4-^tcB$n/cE%EMT'*5o
©tr-oi^-m, cn^vm<Di@£<9tr< /cSSjbniSx-y h (^x-r^x^ y h) -\©#sa#©^ 

<-#-&;:,&-3% (70%, #tiio-i5%) gcSttSmwow^-eefc# Ltz0 uow 

u LTt,^4w/i^fr^u(3i?+^<b/j: o /cQ

dftKcfcoT, iHStHB*LT t>, A#=6 LT^M#/=#%6(jrfT*6c
®fCo^T(i, ^x^XXy K 4S@^E5, 7^°-f- -t'-e©SS©£?iJa<5fc-fBfcft-5o -f * 

>• h'-A^ffl^T#SStr=k5'r^> • H'-A©#^#mL/:6c6, tillnJti:*^ < > ##©##© 
#EJE*^T'*5 C t&frfr^tzo lz—tf- • 7x4* VNiBIg UZc_h
■CS3ni^l9^c<bC6> £ < ©SST'l-Zmm, r< ^H(©SST'3-5mm©-rn»<mo^^, &g©#JE^ 

ffofco Ztl£X'<D£ZZ l-2@© v -> > X -r A *: tfT' * 6 ' Z (Table 1©1
#T©Ge@f-f ; SS^/j:ttiStt-AAltt: - A^^£©60%T£>Z>) „

jy±©ct -9 f^c,'Sa$n/c^M(ii3ir^d:nx 7*-x?n<#-*/cD * >x am
g©%mnag#6UT©y-x^-(^ ^a^Tcso-r^-x^iGevjfi<£t-m-c-<i
6, hz>('imfcfcaji&tez-Zsi'jr-1t*dst'#5o f UT, ^o m
m%<D&*<Dmtm.m^(Dnm%:WW'*zt><n'cbz>o

xm
[1] T. Ishii, M. Shibata and S. Takeuchi, Nucl. Instr. and Methods A382(1993)231-235.
[2] S. Takeuchi, T. Ishii, H. Dcezoe and Y. Tomita, Nucl. Instr. and Methods A287(1990)257-262.
[3] M. Shibata, S. Takeuchi and T. Ishii, Proc. of the 6th Workshop on RF Superconductivity, Newport 

News, Oct.4-8(1993)pp895-899

[4] S.Takeuchi,T.Ishii, M.Matsuda,Z.Yan and T.Yoshida JAERI-Conf 95-021, Proc. of the 10th Sympo. on 
Accelerator Science and Technology, Hitachinaka, Oct. 25-27(1995)ppl94-196.
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tmmmm
m* *t-«, mm mn, a* ts,
eb* «, *b s, #% sn, sb m#

[tti;*t]
1995^9^ (:, 5MV<Z>* >xAJini§gg (15SDH-2) S + SAMS*ffl8*s&«ffl|||

wtiAsnft. Aima, (mc-snics) tmxxW'/xta©
aa^fc-e. (mgf-snics)

!6«©H»K&g&MC-SNICSffl0fttiftfctt*&-f 3 - tS: 

L-c, 14ca'isffl^5 7 7-r h^-y y

[^ 'J — > )U “ A ]

AMSIt^M3afflK:«ffcfcl8Sfi3nt^«J->JfiKrtTff-3fc. ifflg.
3E£S, l7-yt7-x2, ^ U - >;i/-A A<hB (tblz? 7 XIQOO) *>6 fi£5 (El 
1) . iiftfi, #g^6AA^v^A^aLTKATa. ^ V->A'-Amc teS^AflG 
i^^TKSijssB, -r^Tvtf.nmmz?'j-yfr'-Afo-zn^rc, $

t. n*mT
vx U/txftt', fe&iE-h&O^Stxzm^ U ->)V-AB<Z> K?7 MAiHEBLfc. M#

XfA%M>^^^^(0%K ><*(:«!* L AT >1/A@^mw 
T7 U ->;i/-AmH#ALTW5.

[if 77 7 'i h
K^tt, SISW/S:S*PttRT*SNIST©'>a. 768 (SRM4990C) SffiV'Jfco 5-10mg 

®l-2mgKl) Qya^K&Rfb*. jItcS^ Rtf $?§ <i: <h t> tlPyrex'gl;: Ail, 550"C 
T8l^r M&T5 C t C j:o T%a<k#*k:BfkL % (Minagawa 6,1984) . 

tfAte, £ U - >;!/-Art > (02) tC*AU H7<7<A/%

^li-r^T^U - X l/X3 7^fflW;, if 77 7^ h0P9Sli, Kitagawa 6 (1993) 0

ttttJi**a7cffifc«kofc. *6^i;»a5cfflaLfc«®»
2mg (Aldrich Chemical, 325mesh) , *5£tf-gKb^&# Afc*f LTiK)2.1fg<Z>ii&i|sfe 
&*Mff7£t (900V/2l%fflMMm) 650<CT6NP^JP^-T 3 £ £

lz£?T&M£i/777't h

— 45 —



6.75m 6.75m 4.0m

X" 1

I

$ U ——A A 
(£^*1000) ,

--------- 1---------
S±*1-h

I

y y U — —AB
Basin ■j (^^XIOOO) K57 K

mi smmmm c^u->;u-a)

6.
8m



Pi rani

Pressure Expansion pirani
Transducer Volume Gauge

Cold Trap

(26 1 nd)

Cold TrapCold Trap Cold Trap Cold Trap

Quartz tube 
CO, sample storage

132

amsi- + 514cza'jssiisiwsTff otzib\z\t. v?y 7^ Y9->fv 
g'J&T?#*£lt/J'3 < tmtV777-1 h (<5 13C)

¥fmg-m80+<7)SIS££ C5 = 03(:yjLOgg^6z:Rfb#l*^(DK 
fb## (65?+) t*<D-miti%%frt>'/77 7'( h'wmTtmm (#m) j#477ts 
Lfco i/:i9B#%B<k#at=a#100%B{b2fiT#0, r®Mbj^S<7) 6 13CEtt. :s^

-~n, =.mitmmfrt>'/7 7 7'( h^o'MTtwmit, 
?777-i iooocT8;$mja@T%c6:i:
~®ikmm<Dmfrt>frWbrzo c(Dy?77<
LTia&ia;£*, ^6b6nfc^7 7 7 + Mb<D)S%%WijE>rtET&5;»+ 11)85
%CD-®(b^S»^7 7 7+ MbU f C
frfr-otzo '*c<Dmiz\z.\$&thjE&wz5-xti.^*

AMSvX + A^SIESifcPISOMT&O,
%<b LTfirton/tS'lSTte. NIST7n. 7®^ 6 M L 7c ^ 7 7 7 + h<Z>14C#7> hliL 

(0.mx3000@) <7)m»#-C^2000tW3@^#6^l^. Sfc, £ <Z> $1 £ <D *§ iH:
7)> 6 ^5 7 7 + h^^-y-7 hMy-l;:SSiS)Xtr|&<DE*<D&i>£«k-p-c. hf-A5SS^

SEfbi-*-h+ssn, ha-oia 
AMS^“^Tffiffl3lm»5^777'f h^-y-7 h 8#7l/X#(Di&ge&^%LT(A 
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-17.250

-17.303
17.952:

-17.248
;-17.820

Recovery (%)

| | ->a»»-C02

C02 -* Graphite -» C02

®3 ^777^

7-r t$ <b/u ^ ^ <h
to utpu y77h^(7)%m^%0imAc=k<^<bir 
4i^^tiT43o, ^mz'>3.'ymskft<Dy>7)nz-D^T'bz.<D£:5ts:miiLftmm%:<D

Mc0«i!^tiAMSyxfA©w«*g[iiii:a5^. ismsm

bCD^7X 7-f oTU^,.

Minagawa, M., D. A. Winter and I. R. Kaplan (1984): Comparison of Kjeldahl and 
combustion methods for measurement of nitrogen Isotope ratios in organic matter. 
Analytical Chemistry, 56, 1859-1861.

Kitagawa, H., T. Masuzawa, T. Nakamura and E. Matsumoto (1993): A batch preparation 
method for graphite targets with low background for AMS UC measurements. Radiocarbon, 
35, 295-300.
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■MMmnnm

$o?s±¥ • mttmvtmer-t >x- 
sa> ## u, m#

aa • m^wnm^rk > * - • amef (hit) T#f#7wn:Aomm
mmmtLx, 1. a-rx□ h-Actings, 2. 7-ux«»itgg,
3. kf 3 $j> 2^Tnm^S'JaSS, 4. XxA h#ESnJ^/1)VX 1/—tf-MSB, 66:0
gg$ifci;igifc. ca&T(DaM##a#(D#6?&^-am#i=/^i/%h*-a

immmgcAoa., mmmzm^rmmttm%i<Diiiimi\:*ft-3T^<^%;x&z>o

[«®ig]
1. l^T>T^7nt”A«g

X u fcf-AxT >« 1MV 7>fbo >M##© t*-A7< >0 
-3tLTiS3nfc. b'-AMXHISWctfx Ifr^ 71/7^-^lI5t:BM
X. tom### j; 0 j%T& 15 X o t:-A xT L/:. tSlti-fifmB#r/W

m&, XX-TA±#wm@&frxT^5. tirStekf-AS/TE, ^
1 (im, MffiH200mmTAu2+(3MeV)^'rfempJ^-rafeSo 7-f7Dfc'-AfXXX 1/ 
TA-X V '7 k T-TXPXUxk a»'J7K Ax 7;i/X V 7 h 4 a
@Iz>X(Xd:^TMSn,X-y7 h±£ 100 gmx 100 [im (DEBT £-A;6ST£5o

tiz^y h$n, x,y,z,e
fcx K7)^lct)EffiT^5j:-5Elt$nTViT> f 2&%?##§#
AXT 7f©i^ 1tXtT3o

2. 7-'JX*t- (FT-IR) MM^SS
v-fxn bf-A-M xxisg^n^S'J^^T 7
hTZZ<tlZJ:0, FT-IR SB (B*M : FT/IR-550) ^ 5 ##%##%& H-AMf:

X - V 5 £ -5 fxElf[01] .
amx 5 urn Kl±, S'J/S&$m 4000-800 cm'1 T&50 dOggfc<fc0'r^>t'-ASr

xZLtfrZ, <^>b:-Am#(:#3#
s&, ^w^mxr^zt\zx*)^mwmtLxm^^

Z ttfXZZ>(DX&.n<D mi4fi«OT (DWm^it £ TV.ty7tFX^-l^ <i> k: 
-Aii^Tf^.

3. kf3#2^#%#^SB
%B(Z)/xyi/xm tf-Av'i >msmwc?-( x d e-ax-r >iz&^x, /vvx-i x>\z-
AtUfr&tttzmttMtimifeZffytzMZfc: 3$> 2&7cig«/£gB ®fev7^ h 
cxxx : C4780) ^SA^nfc, ISpsec, i£SEB 200-800 nm, S
D]gUX'>>X';i/'>3 7 h~2MHzT, &!i]§§{CtiX h U-X*XxM;£fflV\ '>>X*
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h;u
^TOicai^-rsjit^Ttr, tibou—tt*
- c: t fc«t o e ifisnm© t: □ 6± y

4. 7xA h#i$6pJ^AVl/Xl/-1f-B9ltgg
dCD l/—tf— (Coherent : Innova400, Mira 900, RegA 9000, OPA-9400) (2fEi§:0/'\

Cj; 0, 'Y^>b*-A@)giiMX^^ hDX3 fcf-^l/-lf
->xxa«7;i/it*-, 77 

>U-7y-f7L/-1f-> hU /'VIX^Z 150
fsec, 250-2400 nm, 0.2-500 mW %K? * V
V 'yZMmmvM'O'MUZ 10-300 kHz0fmir$#T#Aom#g(DmD)gL6Mm$i±6 
ui«TS5.

from
FT/IR-550 Micro-Ion

Beam TV camera

Aperturei Polarizer

MCT
Cassegrain
mirror Sample

MCT,
Aperture

Vacuum chamber

TV camera

[01] m< a-^ o H-Am#T ft-ir mmm^m
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^ 1/ 'y h A* .x — > t.i7 y —&(D^( >A—-^SESb

mem#
g*y hv\'>x h^^7y □'/- (t&) /J\#f %

1. (±b0t:
mm? ^isvb?-x.->t®m

'>*? b mn&^^(Dmtjm^(Drzisb(D) >^-*ihvfzo jyn-
$ib<D^tz2>B i&ttj|5m®^miESg£E±ir

cc%r(±, mz.'O
A-* fat;:£ o T£ b£ t&t>ti%mm&£x

2.
C C ^ V \ a^(i, s<lyyb?-x.->t®fc'>*7b&mtfiK Z© 

d^V y h^o:->©EKjMt3ML-C(±,
Wr£-jSEi£Lfc&©<zx i^nne^y hc
o^T(±cc$ir###&±(f a&'Tk:
$> o tzo

— $ -Ayi/klT 7 5 Orpm ■> 17 1 4rpm
mfflmnwgi-c&^rco o ohzsj]&&&£t%>z£fr
6C&(D1:fo%t>K mmi/T.zrkfctrfA^V hH&o&(D 

tzvmt£2>®L^tztuz.£b

m§§*-a
77&iSMTZZt&%M(D^ZM1RT*&^fz fiK M& 5 75B#P^W±©jl^BtHII£

3.
(Eeu5Z)

(HTlZ)
• V7 b7?-br'&mi%(Dwm&Mftix*s, mm%<Di%‘znmfimffi£fiZo

(±)

4. H^^-Y >7^-^jStGly-r^-Co 

(S5kfcZ)(d:M9^^a Di£©^<^ifefcf)lt<tifco 

mmmm<D%m(D>tmfrh!bMmztitzo
@ESA)

25>?±z>'f >/t-*!gM&m%tzzt?'mm
tc#av—'7tz&, it-

(il) £ES <T 3 d hT*ttSfS& h o tzo
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A -K dW o 0 fa +$ 
A "r K? 4® co Li 
r> I ,551y A*i p«?ji
O S3 flg AJ W K» #

N U &
■W +$ U -A ffi AJ -ft 
K-^-Mfcou ,
*R iV j\ -ft) CD ^ y
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$P<$ o
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& I «S 
■W n w& 
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BD|«J 
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A "k K? U

I ,4 K? 
‘C P-Q-k
a © m m
VK? AJij&
G4 A*) 
tt£ 1 I 
4R i|m *\ A

v
fa KHB A 
, k #

------------->n. o P kl A S
-R^ftiAJjg#^^%!^^^
1±1 $6 til ti£ }& n G 4^^l u ?\ ^ 
zSIWtiEfal^Gl^v^ 

^w-kiioS^s^kn

*)4^-^Gc\% S G I ft-A 
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■IS 1K A ^ hj k §B 4

G <J , yp % ## Q tX
mz> % Eti #>G
S£ S ## A S3 0 A A
SS G ^ 6t ‘A ^ j$ K* IS N

4) gg I v^4 o A A 
iG <n A 4^ oA±6^K?n^ 

,■& w o i
ti 0 K->K?‘Gk4Qg>J#«fl®,

s-&asy ty zAj$muJti 
I y% OW&k&by 

X P 4BKtil2SAK»4tJE:^§l3 
A fJ W *! S & W I -& BK Z* -& S 
V u ^vKJHII^p^gA^
K» o ftW^SliOiiiAlo K«
S aa ^yA@4@##gm^ A G 
yk i ^G%,m#g
0 M •^^>y<n^CMralK3x/^ I
wiy i m-tusMG ofris ,~
■& 4 ^ft)_A^-kAK)-AJftl<Q 0 

G£i:£# u I ^-AiuKSlv
1 « ngK^y4Q< y I #K)4Q_ 
G4)$ K -6 S aa ft) A 4 K 6n k y o
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/j\m! ^ v 3 y x A

(*)
MeVg«3

SUjfSS, #*%$

iil:iEB$n^a»Wp0Mt^<&D, f0^mtLT#@A<%«U:^O#
ckoT, £n£0&#£S6<]i: bTf^OA- Hg[5 

(:#L T/t VP>£Ml £* yXfA0 ^^Etf^fro fc 
ot, -e0#g(:d#^T(:0^6.

o-c&a.

T>V'>>-r >^-7i-XtlTA73>OTL> #0A- Ff 
/'\<X^^g#/J#6:LTV^0T,

2.

tnigggyx^A^yp vX#(c^)^. 6-^^'>^r>-th^'y h7-^0D 
-77;i^£EELT. '>-X*py Xf*3*mC5 =kp tel 

iHt fl#|8Jtcfc3w.
3.

ElA^H-AX^ >£itET51i£\ '>“^r>+l-P-7j;U^^^'y H: 
SiJ0iA£-ti:5ZfrtT$><hV 3 >@@&#IETa<Z)4.TJ;<, g£M0 
a— K0rativ>&i>fc#>xv-

4. $ij#xx7A^mwc#m-ee^.
*^0'>XTATtiP-->y ^X$rj$oyc'>X^A^&^)75t% ca^Cit 

8ef 3<hA°yp>'mA- K03X ht)£<A :/p^7 AfcWBCuEtr:: 
A^Te^^*6^#CXX7A^##?^6.

m i mmm
<hur/tvpvx crt±0^77^ vxmmcMu, 

K^TTX-feX^ac
Enjtxi4^g^$n^j$^> ^cauTKA- 

M0#u^^>x<'7^r^7^-p^x-^^sijo^t, <5g#/j\^0mm^
^A'-T'tlick^Cl/TI/^o
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(MXXt^A)
m 2
S-XXX-AX'n■> X&dX—drXthD—XULliSrEBU OTtieem — 

a$n-5„ Atl6<DD-*;V^3:VX^-^tt7te77l'/N'-S:EfflLZr^-y hX-XtCj; 
0*§tfttTH*. 3 XHvXX-^OX-drXIfC P UCML, -f—
+h*y MI6fi{'FfflC94±^^gsttVX^-^(D'>dr>-y-(cML/\
- Kl7'f-\r-K=fcDf£ji£ttTl'>5o

(Ayn>M)

CPU GXMT5166 DELL
166 MHz Pentium

HDD 1. 6 GB
RAM 32 MB
+ -Y "j X j- X t U 512 kB
FDD 3. 5 inch
CD-ROM 4 i%m
CRT 21 inch
O S Windows NT Ver3. 51
)\"j dr—y'77 h Fix Dmacs 4>f)l'

(x-drx+Hj xx^emmseeim)

'>-dr>+hn-*;i/^rBio^- xm^mm
U >^7-^®‘J 7 1/7 XuNffS!
&D —#71/Jm|7\|C0##X —dr >thCDX + 7 XX4" A

10 ~ 20 msec 
10 msec JXT 
10 ~ 20 msec

(T—th^-y hn.->y H±#)

TCP/IP
Unppassive 7-7 h7-71*1 Of^TCOftil/-F' l;MLT

^-XfSiiiiS 10 Mbps
7d7tX^ 7 XX' A
;\*>y X 7 12 k/VH ( 6 k7-K )

ttl\ 77/ 30 ~ 40 msec
40 ~ 50 msec

a ±
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avdvcpu

% i m 3?] m & m & 0

HE9YVI L E5-08B «-r^ViS80

MELSECNET

MELSECNET

MELSECNET

CPU

A-K

U5»*

^2® $(J 0f '> X ^ A ®
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cn

#. ttHlloV

Qlv>X2 h U A 
X3 >%

OFF :: Om

5 -3TJHff
BRIStgxajk*- f'/t-f if
KX3UI/*- 5'/(-f $f

8.B88MV 
8 8. 8 UA 
8 8. 8 U A 
8 8. 8 UA 
88. BX

---------  -f 7 >31 --------------
Cu 8-9- 88. 8r

7Xi tf- 88. 8X 
TMU-9 88. 8X 
*V-Klff 88. 8 kV 

*St 88. 8mA 
glSifcLIH 88. 8kV 

fit 88. 8mA

X*Jbf- 8. 8 8 M a V
f-A*R 88 . 8 u A
gxAjl/^-au 9 h H 8 8 . 8 u A

L 88 . 8 UA
KlAJU*-;VJ 3 h H 8 8 . 8 u A

L 88 . 8 u A

----------- X3 ----------------
-(?>% 8. 8 H88 P a

-f > 8. 8E88P a
KXAybf-3-f > 8. 8 H 8 8 P a
SX9-f> 8. 8S88P a

7 -f > y i Jb 
7.T7-)~ Y

XT7v- X 
Y

QU>X 1 h U A 
;(5>^ 

qu>X3 t-y A

8 8. 8 kV 
88. 8 kV 
88. 8A 
8. 8 8A 
8 . 8 8 A 
88. 8%

8 8. 8% 

88. 8 X 
88. SX

--------- SX*lb¥- —axy-f >-
QU>X hUA 88. 8 X QU>X MJ A 88. 8 X

/(?> ^ 88 . 8 X y(5>^ 88. 8 X
3f75- X 88. 8 kV 3775 - X 88. 8 kV

Y 88 . 8kV Y 88. 8 kV
fifcS«5«5t 88 . » A ITVt - X 88. 8 kV

Ut« 8 8 . 8 k G Y 88. 8 kV
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mm#

m

AAom#§(±i992#zo, mm®-Y^^DyDtvifk#em@7D^

1995#®#%# < ®s%x^ Aft >&*m
tz>&o\ztz-otzo '>ZTi*yoxD'&r^ mm®
UMmmi'rzwiM.tz&v-z&^tzo @ 1 imm#a® 
Xd vtm^to *^X7" A(±A0M##MI D ®$#< >*-7 :n>f XtCCAMAC®'> V 
y;v • ^3i>f • '>Xt-A£{$/3LTI>3o 4o®yij7jl/ • /\-f ty^&jo®
4b'® h7>7ta-^rtl0'>'J7;V • 7W £x>f • (',7^^taotW$tlT 
t'So ^^t"-2.|^stic®'> V 7;v • ;W • K^-TM®^-rft*i (##&$/: 
limm) »$v VT;i/ • yw ^x^®r-^IM«US^MH®Tl)ofeo

7 > x A ADiSt§SiJ($Iffl Ethe rNet

(Sun Spark-ljx) ■fffev^xAfc^PC

CAMAC
Crate

CAMAC
Crate CAMAC

Crate CAMAC
Crate

CAMAC
Crate

CAMAC
Crate

Accelerator devices

01 .n?M'p =
T: h:7>Z£j.-?, SD:-/X'fOx^f - K^-f/t
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l^lhLfe • A-f
0JW(:#i^2ilTU& h^VAfcTa-* • U >^®fcti*^7^0^S{3^oTO 
Z>Zti$t>1y>-otzo Z0'>VTJU • A'-T* h9>Z¥j.—#te
yij7;i/ • ;W h£ ^©'>'J7;b • V

camaC'>ut;v • ;w d©rn-tr^©^^*>T*^
tfmzxuzzt i^mmt: # fco

bssul jkvrm®v&*ft%xbtzo
i, u-try h a y ^xim& gfsir 5 * *■ viiy^(D-t~-ry • nuttm
tsizr;i/T y 7Wj\hHWi£iiTu&/?Pofco 

2X EfflLfc** h*77©A*m$iBS/b>iE<A m#©TTLmA©/W • l"A»l/©

3, y^rA • 3 > h n—;V©D— KcDj&'xl^-hfrTr&frofco
cfi6©c^%^6c©i$#©mB(±u t v h$&#7<x©#emcv

<X^A»). ma©##kL V-fey him
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Jttfc 1 Ni^Si^ b*(Dtt%t&)LEr<DM
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tBtt&iti ®m(%)

¥###&2S#MCP ¥StM*ttifg(C*hra 
####%$ (%)
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JLE<d*£t\ hfrlf? z bffiim-cteb6#K -r^ntr-

^Mtcjov>r(t, z5 tf-Ao#m#aas#%-e#l\ tr-A#^i ^m(c
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3. NHV9>f
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MVO-:i/ Hc^HiEdtvfc [1] « *Fft8B£> 8198881 Wfc*r36fc AMS Sr^KHtf
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ANALYZING
MAGNET
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AL FOIL & DETECTOR

FC: FARADAY CUP
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2-1 $####;%/<
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nmcm
fc»;ct>^$CO|it^tr5E8lV-caSl?#5^^-ya^^@a:»5e L-C
5 9 If->>fc H V E E 88 8 4 6 ASrBALl/i:. £;h,tiv<y = yfCJ: 5 6

*y—K<Dx —y 2^5cti:*<y^E^Wr#5= * is?J*<D7?±79 yx 4r#x. 5 <b i6?V' 
AM«Ett^-e#i)5<7)-CN AMS#m(Dmi2 0 0 k Vxy^±tC®qi<DSN I CS^yEfc A*v 
#;Vm9Wt*5. SAtO*8^6>*/V'—LosgitfeW*®< fr 9,
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J: 5 S Bb-9- y< #7" yi/*-/ - * £ I T V K j: 5#m<7)4r=f -K j; 9 ##1^^- * 
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2-2
2 0 0 k V<D7*'y*c(D±iaZ7'(>''y*-/l'U>X\ 'yfxfflmftix V v K If—A3&$M§
m (1/1 0) <Dt y^3LiS*>5. xy s' hf±@^IB/£as2oSrS^'C^5. :o^!/yHi#^A 
AMb*-A<7):n5 y*yx&/h£< UBa»**£^fc£#3fcibfcfflV''tl'$„ JWftJn#ttl 5 0 
k VV&b'Mffi&W§t>tifc0 M#UlttBPMiFC
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“«{-«»w-r /^&A#i-6K y fx.TAItt5 Ate 6 W£HJUft: 5 -@rTA' 6 A
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tmsamomB£n>m<, b u %y#^^

2-3 i? y/A^##g
f-SA>®EltSA8v'LtidAy-ya^y/ny p©a@a*A^^reif 
7MV«AClfflLtl'5„ !4C(7)S-6-tt6. 5MVA4+&ffil'TV'50 X H) y/t-teAx (& 
S) ^h y yy<-a##^ji/AV'5. ^jx^^9^yKSr^*<'C#5iti*V'ffif««lB 
&(£VVcV'©X^#:7;*-.'f A'SrfflV'fc. 1 0 // g/cm2tfc50 t^A

2c^i 3ctDAMy#x:^3SiiKSS66^^^Tv>7kv'(D-e> *i*i*<-csfif^*^-Aaiias:
mvtc0 a^i^v'TxAir] (A#®m^) ty/fS] zct+vmmm

2£*•*% 12 croaia^jiii^ttvxxAo^jfett^EsfcftttiWn^v'nfc.

X

BM MAGNETIC FIELD ESY01 VOLTAGE

0 2; Ajm^v'-cxAft &jnnm*) tyx® (#®m^m) a a 12 c 4+©®%m.

2-4
JnS#©attateT?tt*-$-*-/MtJB4xy s' hSffiOTSrfrVX GVM£ C PO&^^-p—b LTffl
i'TV'3. AMS^*5rt-5$L>tf-A-Cf4x v y hSJS*fl»»WJf5*V'0'CGVMfcJ:5l|i!HB0S&^tt 
£SSHfc0 ^trs^^-ym-CD-Tw y/#a*ec y xma^*K*tTs t g vM©*a*/j'$ < *
y, 2/3gto5ritfc50 Sytif-ASriRo-CXiftiOlSfeSriVSATVJ'SftKy 7 M4jg 
rotv't. rco Ky y htt ; |i]|e$c©ElLmfti'; /y ry/4 yTific©i&a£tk-m&i\, /y 
ry/J: y TStoXj®<D^-ett^v\ ; *y*&ffifiS£©ffiWf4/j'£v'; asrflIBLfc. 14cm 
Ir^V'Tii, 1 4C“£ffil$fCA#S*l-CV'$ 1 3CH-aSX h y 5/'•'•--?#*?LI 3C4 + tiotMI
snfc’fcroSr^WL-ce^kicfflv'fc. ^WMts©#-/K0«i±*j|5ifcv'©-c, ttmSMcttJi-fciian 
LT*@&a& 13 c4+t^kT-AWt^g^&^t< t^0 *fc*paaaBB©imttSrj;<rsfcft^ 
AM®B5<hig y^4ffttMWttNMR«rffiV'-CV'«. Q® 
WGtm.'o#i*««*©»s ri#w««t*©3ft$ WittL-cv'%. ^y#©/<9y-*-©***
li##(D2#T&3#ftm4'L, ifeGVM©KS() 1 0 k va>?> 1 k LT.
&<r>mm&&.<ttoitLa

2-5 #m#yxTA
ttW»_t-c©3HKas/.h £ v'«fc 5 ^-y t'-a h 5 yx jK- h <d^ y #rt®B;e©yA&m# Lt.
;:© hyyxztf- M4®a^WA-Cf^®/y y^^-Sr'bfca^V'aX i»A5^y^^?yy Kf4
#<*<T^i»«ctftW«-C»£Tf#50 14 C©i^ K©*a»^**©*tti$fffl*iFy
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<&ti:Z0 i 4NttrtL^-eti:Bx.rvV<ev^$7 l i j:^#5-VX
urn(DA 1 (PIPS) ©^-c#«il-cv'
&. 71%^ 3 +(0/<y 7 /7 !> 7 . ^R0©SO^tttfeWS§©
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/#y#
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14C 6.5 63
12C 6.5 45 24 59 75 84 SNICS
12C 7.0 43 28 79 88 SNICS

$1 ; ^^-yoaia^
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1.44e-12 
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f
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RUN
WEIGHTED 
MEAN VALUE

6.06-14

6.08-14

4.00-14
O
cm 2.06-14 

0.08+0 

-2.06-14 

-4.08-14 

-6.00-14-

NATURAL GRAPHITE

n

24 25 26 27RUN WEIGHTED 
MEAN VALUE

®3 ; 1 4C/1 2C©it©SJ^Mo (a) NBSW^777'l’HkUW, (b)

5

A# if-am $ y ^ ^ Sr/Jv$ < -rs r i Id i ?>, SfcJTCflV' A****** i t a*WJjEfc. 
NBS&m&f’yyr'f HkLfc*y><of-'*'7;i'tx V 7^80^^777^ Wry Kto-fry 
yM^MLTi 4C/1 2c<Dit%mfeU *sx:rA<Dftm&<D&\<'Zh$:?i<Vt£0 

mjRo>fc*W&<o9Afe*:ft5 =&&?*>&.

Cl] M. Nakamura, S.Shimoura, K.Takimoto, H.Sakaguchi and S.Kobayashi, 
Nucl. Instr. and Meth. A268 (1988) 313.

[2i fcmmm, whs, &*t$, m$-,
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[3] Ch.Stoller, M.Suter, R.Himmel, G.Bonani, M.Nessi and W.Wolfli, 
IEEE Trans. Nucl. Sci. NS-30 (1983) 1074.

[4] H.Kitagawa, T.Masuzawa, T.Nakamura and E.Matsumoto,
Radiocarbon 35 (1993) 295.
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ZeS = zo •

X-vSr%^5-tir56trtc8J^5n-5EEt'-A®B-efc5.
#%X7X"7(D#^|± 100 ns B6Tfc9, A*j*EO^k
SrSJSi'SsKSfasfcs. 0it^snrv'5«j;5^,
;f-#yX&##LXV'S. 120D OftgflgftfCt'-A£A#t£ii:58Si£
-e. ^tt-Yyf-yy^tiso q-c$>5. r&m^&tiiiiitouiKgLfcmBirSEWAnL 
TffllMi-d. cmm-g-#### 1-500 MHz, l@<@$ 45 dB (O AigjA##### (Trontech 
W500C)-etgti$tL, 1 GHz <D7!'?*A'-Xbl''-i?-yt'>D^n — X(Tektronix TDS486A)
vm&jyyx-rmmLxmm, k»$*l3. i ^A^^^L-cv^.

cc^5. ffimttmnAK4*y<DnMkn*H%i&<D%t&x®:fe£tiz>. mmmutLx 
fig&n*RU'77X'*"f*yi:<Dm%lzJ:5mM, Si^g-igBarLTfi 6 StfwMi 
9, Nardi 6MMl\ Ztib 5 owjg-^iSgfc:
oV'*c, $e>frK^^5rH-Wuyc. ^ri^iz^ty<o#4
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m 5:y7Xvifl«](:AWU 225 keV/u <D l602V5hy<7)^rE^S^^ib.

^- p,(a;+<)+/■„,< (z=0,1,2, ,*„>

<Dm.MRVmffc&mX'hZ>. @5|; 3.2 MeV (D 16OzV^t-y(225 keV/u) 5X
1017 cm"3, SS 50,000 K (D LiH ^£S#X7X^{c:AttLfc^<£'Hi#J&ff

Am# 2 mm BS^XMr&ii^mDL, 1 cm5.4+{Cig-t"5. ^tiS
1.3 {ga6*#ix

5. ##

io,7cm-3y±, ^ 100 ns@&#X7X-7##di#±-c#ammL 

Lfc^-D-CPlik^(DA*S^SAD^^S5n5^j:t)tc:An

SHmiSWC&S.

##:&:&&

[1] E.Nardi and Z.Zinamon, Phys. Rev. Lett. 49 (1982) 1251.
[2] K.Shima, N.Kuno, M.Yamanouchi and H Tawara, Atomic Data and Nuclear Data 

Tables 51 (1992) 173.
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D(d, p)TKJ5£*iJffl

webes

1. fiDftl-
tt, an^-st^EJSx o (a, p) 6 #E#i#?#^### a <D=A/>

^sr^aA^nytaA
SEAomdMt^ASM&S^fy! (Real Time) -?WA5:M6&M# Lt. #^(D

2.
Sti^Ei-B^A/v^- (-100 keV) COSAS fc-'-.A£iiiE#Jt-!TOA5= AltBAS 

%mcj:oTaiwa#<(c##LA#^aA*mA^, A#LA< saA^^-A^m
% La^^E^E^D(d, p)T, D(d,n)3He$rgrto {^A^-W(~100 keV) *mx r
iie>(DEJ£<£>mBf*t:±, AMR6-7:©^A^“i5sffi:< riv
6<7)EJ6ti, LTSiWSr<DM)5< TjEr 5= &oTEJ&HA£l+lhr5r <blc: 
J:oT««j^B5ia< l-mti5*A*®T-Srl«*«t <IEx.5<P^-C#5. -£ft<DB&§A

#Ef5
#J)EA5$(C j:cTtmatmtc#:# LA < 5Sif 5„ Wt

LfciSi£&*fl5*tfs-e# 5„ # 
###A-c<Damf ^macl -e&m$ Aamf^ea ux

hMz.tt&m+otf'j (CD,), (camf k'-A^^#LA(D3:
h A-SrtBiJ^AdVL: L oT-fef n ^ b Afi^ A/V^—jfiE<D A^T cd^-A/1/ 

^-ME^AytoT<DEJ^E@m<DftW^#biL50 -(DrnA/l/^-X-<^

»A5*iaot ^WA<DBIlAI£D#W#‘b*L50

3. m
^IfcCL yf-(D7A^7 H6idA^M^bcDf'-AAWm^Sfc

SLS (BS400 mn, m$200 mm) &SM&L90 keVKAn&LfcBffiffifcD-If—A£fflV'T?T 
*ofc0 ffcgUfftl-CL 2#(DSiA##:#mg§, -oOfcffiBli, 0=145° (A*A-400
msr) ^KBLElSia^OftSrtfailL, t> 5 0=160° (*«tf|~20 msr)
t^5S:gLEJSl^A(D^A/V^-^$iJ^Lfc0 0 =145° 3&»P,OB^-Sr» %l#ie#(MCA) 
Multichannel Scaling Mode (MCS) AEfSHAdS+MtDM^'tiSJ^L7c„

4.
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(Au, Ta, Mo, Pd) (C90 keV, ^3 n A, mmOD’f'—^ Sr^iS.^
TieELT.^MLfcB#, ibm(d, p) KJ£ # J; o TSfctti £ it 5

i (-^-t0 -tztMmMt-j*
momftm^w.Lxm^Lxhz,, eiai*, 20 ^ c&t «p
(-proton yield#'
/5^>^<^5o (g 1 d>6#d'5Z 9 (-###1^### j: c T# U < #^S.
rn#^ ^i-^e iv^iuD 5 BP UTv^dt) co
^SbiiSo #JXL#' j:<^p^fLT^5 j: 9#/<7^zL-A4]-e#'
A£V\ rolli, B 1 -C^$fL-CV'5 1 9 (-Proton yeild#R8#m^##f
±.t>v)-rc\^^\.xi,^^cot^mmwm\ Bn%RW#%?(Dmi#?#adS/j\
$v\ (Oyeiid^m##^#(c@:mm##AqL-cv\
S. aA^iirceil^-^%mv>TVV^v>r ^^r^LTV^o
proton yieid(DfflMm.^tt-fzmikfrM*mf%sF(D&m^m'tz>\nm*mLx\,'z^ t 
#' m 2 BP^IE2-e#' <7)/<

Ck"-A^f4=-e!##L/c#(Dproton yield<7)jSV'&^ LTl'So 1© 
isVNl' £^^<Z)SS#J:56£|i:coiSv'^Eii*Lrv>5 t)60<bS^ii5e ^(-E^l#f co 
rc^yv^—Wl/CD—#|£rTi <hPd}i#Jl-l8 L"CE] 3 (c^-fo t”t:'{-^"<fcct pElt'CO

l/y (CD2)„ x-<i2 b;V-eb 9 St'dVtC.toTr.iL^ CD^to^CO
£l#f ;e<7DE%^l2l4 (-/Ffc r^rWl channeimioo k(D^

j: 9(-Ti^PdT£P#f
So f-f y-c#' mmf ^7
'^a-ATilv CE$#S LT4o 19 ' (DKB^Ae
vr .b^LTVSo -iLbO^J^TF-tj: 9#' ,%#£#
f s±T#A-c#m^f##^4-tT < ^s.

5. t.k$)

h7V^SJ£-tSS(-<fcoT' BA£H^c7)^$^[6](-M-tS^ScOHepBm 
W»£iL5S£^L7t0 r<DM(iM^»fi:LT(±, r'< #ii^A&A#fc 
S^-er^^#' #AT#*&Sf#@^#6ftSo rcoA-ffir#' #J£LZ 9 <kfS^#

e###%30 keVT*fcofc0 riL#E^£^<D^^7V^5)-A?^l-^*5-f-^:^20 keV(-#
^t^^^(^(-yPf lt#^jiooo Ao^iicmtSo T^x-giomam&m's#
laot0~i8o° 9

Z0 4-% $ 69 Z 6: # j: cT^lBl#r L < M% L
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ô
o

z/
pi»u

20000

15000

10000

5000

5000 3000010000 15000 20000
Integrated Beam Current (jiC)

25000

c ^ V A(C90 keV, 3 n Atf)D' t"“ A
L^#D(d,

25000

20000

15000

10000

5000

0 2000 4000 6000 0000 10000

25000

20000

15000

10000

5000

4000 6000 8000
Integrated Beam Current (/rC)

2000 10000

si2o
umD(d, it&m<D t - A s mt0

98



1000
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(n)

^mm~, *«», fflSPi

j^rc^yl/^—^ 7X y i &—>f y Y(DisrW X h D
X<DW$.\z.m$WRmtZ1t)b, iSES^cb LT#/r (OM-f 6 ^ e

i >9 Wt zk###[l]&Ma6<D#
L-OB^M^&Ooo&a. y7xy-

^ j3V^X#i*f X(0Pa±#B^a^^x6 6 V' 5
>9 [2], fom$h%:k Lxmm<nMw&m^x^z0 st, 2o^±©**5is^

hco|i?H£E(;:M&5ME(0|5]B#
auvmimt&o, #r##^co^^m#x^6.

T I ARAMk-^IMtlj;, 3 MV y yf A^Pig§§ (9SDH-2)
X, y 7 X y - tf-A£ MeV nA ^^COR^XM# ' &A^#(C#$efS
fciOcoSEM^^ffoTjy *9 , i"Xi^ C2.8x Si2.4N RV02(D6 MeV ^(DM'&\Zf8.?h L 
TV'5[3]0 ZLilibClybOX., ^0, B2_4tLiF<0£fiSt, M<Hto£:0

1^7^^—ra-y&fiE

*y 7%^—
co-by^ ^ x yffl, £
^(O^Ml'T^J&Silx 70 keV (O

y— K^tyy^^x/^y y
-i-6Ctlcj:!9, y

$-^MA>b3l£lii£ti£o ^ tv 6,(0 
WJ-S-tix ^Mirotcocoe*^^^- 
yEtogiEitm (ms$x y/<y 
y-SEx izzvmt
-tz>0 &mRV¥mm*??x*-

zhysic-DV^xti 
m i ^-rj; stc Bs^x ioo nA sx±.<vn,mmbtiit0 
5 (nec#*y#m*y- K) *m\ ^tXXy^-%EM:6 kVX&6.

10
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— t) "j o fc

/I/3r—4. 7 MeV CO LiF+1

mmf-ef-r ^-yBA^^nm t
fcofco Lti>U ^
*15% 0.4 %<h LiF2 &MS&K: 

AWLfct^UHIbilS LiF 6 
ES*^E(Z)M#^I214 ^^-ro 
m:\ 0!J;Uix 4. 7 MeV CD LiF 

£'> V =» y^BA Lfcfc^, 
trim T5#m&et-#i-a t ,u (^

4.7 MeV LiF

2 4 6 8 10 12 14 16 18
Pressure(x10-8 Torn)

04 LiFtf-A*3S£«M*tf*E£fl!>H«

: 1.27 MeV) [£ 3. 3 n m,
FC^A/l/dr— : 3.44 MeV) & 2. 9 n m ^^»)BA#^(: 0. 4 u m <Dgti*&CZ><DX*
ggi(OBA(7)^&(j:Bgi-6^^^6o

£ t #>
TIARA 3 MV ^ 7 * * —f *yM(%

#r*(CB.(n=2-4)&U(LiF&A0*6C^^-C#*o 4%,

S#:ScB
[ljKBaudin, ABrunelle, M.Chabot, S.Della-Negra, J.Depauw, D.GardSs, P.HSkanoss, Y.Le 

Beyec, A.Billebaud, M.Fallavier, J.Remillieux, J. C. Poizat, J. P. Thomas, Nucl. Instr. and Mth. B 

94 (1994) 341-344

[2]Ch. Tomaschko, D. Brandi, R. Kugler, Schurr, H. Volt, Ncul. Instr. Math. B 103 (1995) 407- 

411

[3jaFj#» BSx &BA *tik W, *t$x r#8y*AA0m##&U(t(O)RaR#(O
me# %*S*¥) p. 32-35 (1995)
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A Study of Keflex Tandei Accelerator
(f ^xAiOigfge-AllMtCo^-t ©#?£?)

f amef, mmmz, fgmmg

sjutES
it IS if) iZ

o %##* c c o ESESOT^e) c. #

mmmizj:iT, ax? yrAfiammmmzMMt utz t
nzwmtztwltij iZ'D^T<Dmitfm&<otix^z. jtgttoa^co e 
m&? ztzibizit? >rAmm%smm(Dmt>*M&®iz®*z-£%%&'>
©$m • &mi> l < a©mmc&^#. #4^7^
r> 7©ii^ t • iSi5^S tir # fcrt*. C CT# " ^ f A t: ck 6
td - ASSaii " lZ'O^X(D35m<D&%iZ'O^X%(£tZ. 
tB - A S flO IS © 2 O © 5t
1) 7 >t AMtf-A (l&t'-A) I: j;

I'ftvftlt, 111 IS? yr&xnum&tz.
• m##R i e-Ate«tz>w$tit*m%o§mx&'o%mww$twmfexhz>.
• ##&m?C©@©7 t 0 , ##^#6^6.

2) ^ >7A 1 u^ttsw
• y it l) mis? y r ^xmmt x.
• t-A®@ttiTt5i:bt^, f-A j-Xiu^-SI filths < t£tf 6ft£.

I £' — A fH Jf| Xj
±15 1) , 2) © tB-A^M^MSti" 3 fz5b, 7 > 7 A 6 © 1 &M £ -

£o-t/i (Fig. 1 #m) .
A t' — A |pj

(D ^>7AA#^
• 1 <xj *y e-AfflM^ xymitmv-? y-r?7-7mmmmiz&mb. ^-a 
A>f 9 0&%mX7 U^^-iaoT2^e-Ai:^3fl$
-y-6.

*£ < Mfc * 2 «© tr-A#{##± £©± , e-A£8Jtfe©l/ >X&*± 1 
A©iR^mcmv\ cmeAc<fcoTi±5&iff^ffl*SA^«c^Ki^^^-©2 
- AO)M<Dmmi'y Xit&%iffiizm< ~tiztz>.

© SJniStr-A©^ >f,A»pa«e-A*ftj||©ffl«
• 2) ©;#5£-efctS>f *>©*£. %Bt@©«EtMtOL/t k LT ±-
Ai LT7 y?Aizxmtzc fcKfc*. i:©r«9Etcov>Tli. C-A%##+# 
iZ ck 9 X«t-A©i^JlAf-4‘ii!ilS3fc 9 'C10MeV^@A5SiS$rtt. ? >7 
A M W© 1/ > Xtf; ffi Id:« tu m < ##. HM tf-A(Co©T©^>r A Am 
e®©x h u v A-^"c©k:-A#mt:t±±< psjs****©;:i:**«!*»»e>nfc.
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t tzx h v v
«tfg£ ntz.

® * yr A ft P3IS ( H E - s i d e ) T© tr-Aft*
m-tkM-c? %tz 1 &. 2 & if-At*. *n?n?>T a
am. v -name 1 2 #if-Am©E&Mm
(Dmummtzj* y®mzm% 9, s fc*©gttjt«w/h£ <. ®e>nfc^ra 
d&lATlEEtCJ: OT k'-A£SR£&< ftMt SCkCfilPfci. 

gE#%lf j: &#%&©# Alf7»©T##f 6 t .
1 &tr-A©x*;u¥-ffi : (Z1 + 1)V Zl:ffig» V:^-^;HE
2Re-A0i^^4f-I: (Z2+a+l)V Z2:ffig|fc ■:#jDl?a 
B pit (2^/1%) : r=(Zl/Z2) • ((Z2+m+l) /(Zl+1)) 1/2

m=2 t LX. *S. «*. tu-c#A6 a.
P . d r=l.414 (Z1 = Z2 =1)
C r=l.021 (Zl=5, Z2=6)
Cl r=0.754 (Z1 = 8, Z2 = 15)

t ^6. sfc. mmry u?z<DM&iztt#
w%MW£nm*:Bbm&mnx3b&.

A ;i% x fk if - A fc MfMi&nMiz «k 64E
^ 7 r A A M if tf - A y Vy A v - £ E g 1" 5 cfclciot, * y t* J»&UUX 

$rMHz/9$. 1~2 nsi|ig©A^X^k!f-A -5 if t ■ ? 7 A A EM
if rfgift if =fc s r 7 7 -gd % Eg L. yvy a 7 EEIM811^88 L iWJ^MgE 
^Enmu-C^#, 2&tf-AjIi®B#ifgEg, 2(^tf-AiijiBetf tf-XSEt ^ 
•5 cfc f> if tf-A&*g£E$t -6 C f if <£ 0 , lOKV/cmEgtogE-e , SH 1 0 if ffiLtz 
<fc -5 * fcf-A#***

B 2 %tf-A^^%$(fD©T©#*E
<D
IfclOMeV© t'-Aif gEEM £if^o fc

7A'>7hIIif ^>Stf«®T 500eV©H+A A 7 #10,6atms/cm2©
cssmE^iiiirs t §, m5%©f a &5SH-e$>5. ®tf c©csa>e>©
SE^ffEEt g6gEM©ftfr@«^|iilflJt'e$>tit;t\ * 7r Aflu >1 & © H+f E 
> t MS©gE tf-A^#^^E6 C t if <fc o T10%^±<D$/j^-CH-f E 7 If - A 
*»4C t^Wtlif 4*. 20MeV©HE©jiStiAftl0keV©gEif*tEE-2>. C© 
FSE»*10,5particles/cm2©gEk 10m©gEBT'ttii; 5 fc © t LX, &gt ^6gE 
If-A©gBfEEt* 950A/cm2i: & if © E f> * **861? tf - A ** bJ tlT' & 6 A 
^ tf-A Avi/Xfkif J: #gm©#3&{k#©mt#A
6*1. EE&I*E £M*>*<fc£ kgAenfc. ttz, gE A-A©^#gA(t9.5M 
wfc g^^atif £***. z n&mwvimKmtix & %.
A E 7 if J: -5 § E&gEfll$©j®Sif ttRadiative Recombination (RR) £ Dielectric 
Recombination (DR) © ZLo © 7* O-b X »* & 9 , RR A 7U E-gA ft A (fi %
t 9 . «tiZ2/Eif itffil-r* . -ADR (tSE©6 6t^St fflE«S©J-E;UE-H 
6 Ei; A E 7©#^^Ell/E-m^m^#U < fca&ttT&miWJf fie -5 .
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-y * y iz «t a a (mmc ct aaefg©gfti)
mm. ^-9- v y^mmwiz «t ^ * >©*^ja«©*i&M*0F3£a*

n©e>tir©ai:ii5A, o.
*%Cfj:@#^&a. RR iam©*T@#[i'f ^ >%«?©##:&;& 11/=F-(:#tk#J 
t6ltfe»), o.ieviimcta a fciifflSicfflU-e** c. t*
%mt%t. aiftM*ft»-eti«Tffifli{i. meur©a kt16™2 .to3 
2 © # ^ % a. L^u c^^-cc#6^T^a^#m(±-iKW(camm^ 
jKfgt)A#©#t^u-c©a. ifcu--»f-3tAWtc<t 0 20 fevx±.<D%m$i±z 

T©am*fc£>a. —a. DR i@#tcov\T(j:#©#©#/7©##m#©# 
#u^*rmm?&o. m?©#m. 0#t=##-*-am-c&a
a*. ^f-^^ist5i;, A* RR a Ma©m#%$l=jl:a a t)©t#A.
a a. a.

-Y3->k*?©m#ma©##o&@AN]A. i/--y-#©%tt^#o. sog 
anmc-A©#g%ag*4,&mtef fi#c©Aa©#BHttsmuaa c a am 
*&©**. sm.&A©co e it @ a ©& e a s © it £s"a £ f# & © t: ©otsmcm
U A.

RitUtt^vSfclTtt iffiiilfttt^ig. +
tatttVt'-AS®, B L A K ESUA* », *>*«¥**#*. 6na. *
'yfA^eo^k'-AsJi^Ugfitt > tf-Atc <t af£EM)M£. mt)## 
ct<M'i'AWtu^ a^zt^#M43-e & a^A#T a.

11 fir Om L Aft
^ Tt 0. nn

©Af6]^a©if-A A#M:^ LT Aa. U . MM©MAA##
ft#, mm^-Att##c^m©&a±E©#mA^^ma A < a 

t>. & 2 Buc^-r «t 0 a tr—a^jit 0 it Aft^oitg'C&a. c©#A 1 A©
■s*>ffiit, iiS^fflt5©^ >Avt/ftiac fcte*a.

i-a%mam&#AA r 1 f-Ati^ait fctoizit# < (D&mmm
£ W1* a a*. R%a©A^a c©Aft A©lt®

u r © a.

&£> 9 IZ

A->HA¥li?gErlYA©AI551ffiEA©4r V 0 . fi + m&izii
im?^ > A%c#a c k c^a . #r*v > A*-ca. ^Arst®^ 
©#r u > ^-) zmmmxDt u. -+-tsia
i:f wasB*&K*e©iMS#iJfflf4¥»F3S©ttl&fc uT©iiW^g^l*A©. 
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No ft « n »ft T Gefr

1 %— XB£j££Ht=rS® 107 t&EdbWllJ 2-5-8 /vtfvt:;H6F

2 /m a# 101 Tftfflm*ffll8»r 1-3

3 a* «#X% W5EM»-fe>^- 210 Ji|®rp^K/MfilX2V 1

4 fsaea wax 160 ESEE?S 1-1-13

5 iE* wax 160 ESEEW 1-1-13

6 ttBB 5E wax 160 e?mmm 1-1-13

7 {£TT wax -/xtas-xesb 160 ESEEW 1-1-13

8 Craig A 
Schultz Wax '>XTAS-XE^E-SE 160 EmEEm 1-1-13

9 ST m wax ->xtax-»esi$#e-se 160 ESEES 1-1-13

10 AT S5& Wax ^x-rAX-XESEl-E-SfE 160 ESEE7S 1-1-13

11 ## ft- wax yxfAm-#E®#E%® 160 ESEEtg 1-1-13

12 TJH »/£ Wax '>X-rA^^XESE^E-SB 160 E#EEm 1-1-13

13 171 ftBErtHgW 1-39-2

14 mitm 171 IIEigW 1-39-2

15 /J\T # 171 SSEitiiSW 1-39-2

16 sa % 171 #@,EW&#II 1-39-2

17 M7& 305 o<ifSTS 2-1-1

18 —To «Dp mm^rn 305 o<tf7UT?E 2-1-1

19 t&EB *fc*c TSUBXSffl SfRftfKWftOTT® 305 o<(fSTm 2-1-1

20 H Van
Oosterhout 103 TXEB*«*teJilBT 8-1

21 MX 66— 103 TXEBTfifctBlSiBr 81

22 103 TXEB*«6*te.l|arr 8-1

23 T# IHft 606 BfE^BEJbeniii^nr

24

11*Itt

#* 606 BSS£BEdb6JiliS^BT

25 A#iA# m#® 812 mia3SXESI^ 6-10-1

26 i?®wraini 812 mmniXEmKi 6-10-1
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No & « » S 5fe T liffi

27 eat & 305 o<(*rtf/M?JI| 16-2

28 XX w tt&wm 305 o< (f rfr/MfJII 16-2

29 #—6B 4b#9H%gG 305 o<tf7fr/MfJI| 16-2

30 mm mn 305 o<tfTtJ/M?JI| 16-2

31 *bb m K&wm 305 o<tfTtj/M?JI| 16-2

32 mm 799-13 1501

33 *R@ IE* 213 jm§7imsEmp 3-2-1 kspm

34 vm 560 *EJft&trr#3fcllj»T 1-1

35 ## 305 1-1-1

36 m# ^ miX¥ flniS$-t?>*- 305 1-1-1

37 305 o<(iTixx-& l-i-i

38 305 o<(mxx& m i

39 iDj$gg-b>^- 305 -Xtfumxs i-i-i

40 Sit 305 o < (jfTUXXS- 1-1-1

41 mSB #— 305 i-i-i

42 m $m 305 o< i-i-i

43 tfH 305 i-i-i

44 m# %#*# W£&% 305 o < (jfrfTXXS 1-1-1

45 HP 31# m+mM&mum 305 o<(^SWSI 1-1-1

46 mm «- 305 i-i-i

47 if# %- 145 XfflEdbtm 1-64-10

48 HSB is $»%#*# 152 BHE*|igill 2-12-1

49 f## % 152 BSE^fflOj 2-12-1

50 /MU 152 BSK^MUl 2-12-1

51 mm «- 152 BSK^MlJO 2-12-1

52 SB —s 152 BUE^RSaj 2-12-1
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*«»
No flc « 111 « it T

53 3c* # mm*# Battvmm&t's?- 113 mmfKmss&fe 2-n-ie

54 mm*# 319-11 #wmm#8*a% 2-22

55 mm*# 319-11 8P5gfiim?swe*em 2-22

56 —■ mm*# 113 mmss^cmg^^ 2-11-16

57 mm*# 319-11 jw?fm$itflA0i 2-22

58 mm*# 319-11 Jisa»m*»e*afi 2-22

59 mm«f#^Aa 141 muiEmzsm 1-21-10

60 Af 0«r/WsK7l/'r-v?«B 371 #*«iffl«mtta*r»a 2121

61 #* %nj B »r'W *V>t- 5>W M e V&MB 371 swm##rm%mma 2121

62 mm #jfe B#/Wtf/U*-S?(W Me VKM 371 2121

63 MeVTOSC 371 »«fti<r«ffi*M±ir*8a 2121

64 &* # ammmm manmn 101 WBagt*fflfam»ri toBfaSBjt: 
)V

65 »□ amnfam 101 WBKttiBfdJMri ttofaSBn: 
ji

66 ### * B*T K/<>X h-r^y oy-E m%
mum 319-11 2-4

67 B*7 K'<>* h-r^y oy-M m%
msm 31911 8W$1$mW6*61S 2-4

68 m# #& mnm 035 froTUfiffll 4-24

69 #i? SMiJ B*mf*0f%m mumsm 
finiS$W3E 370-12 g$mmm#m#mmr 1233

70 mm % B*mf*e%m mmm 
sna^wsE 370-12 SMSm^S^fl-BT 1233

71 mm n- Jtai$$W@E 370 12 #mmm*m#mmr 1233

72 ## B*m**e%m rniw^m -r*> 
AnammE 370-12 B#mmm%m#^mr 1233

73 ;K# m m^w^m -y*>
m$we 370-12 wzmnmitimmw 1233

74 *& m& Jbm$3§lr@E 370-12 g$m#m%m^mmr 1233

75 ms pi B*mf*e%m m#m%m -y*> 
AnamwaE 370-12 emsmtirtitsiw 1233

76 «* miWE^m 4*y
AaaswsE 370-12 »!6ftW«r«MI"r 1233

77 I

a-H
-

ffl 370-12 #JS!nm«nff»*Pr 1233

78 ¥M fifcS *E 370-12 SJiWmi9S*8Sl8T 1233
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9
No flc « to fc 5fc T

79 /ht* mm BWfrtW&Br RISK
& 319-11 2-4

80 rt'R mm Yv—tTM 319-11 2-4

81 f&W it jitwwAm
hor-^xE 319-11 2-4

82 mm \% ho-^xE 319-11 2-4

83 Mm w B*E*rtE£0r HUSEAfifr maSS
was 319-11 2-4

84 TEA ii bse^e&jjt s#$eae mass 
was 319-11 2-4

85 cjH & Bmmmtivmm wm%m mass 
was 319-11 8&8SSmt62ftitB 2-4

86 B^mmtivmm inass
was 319-11 2-4

87 nm m B^mmtivmm wmm* mass 
was 31911 2-4

88 t&ffl M B*mmxvmm wm%m inass 
was 319-11 2-4

89 ttffl n B*mmxm$m mmmizm inass 
was 319-11 Bwmmm#a^a# 2-4

90 m m s&e^e mass
was 319-11 2-4

91 b«^*bfa0t mass
was 319-11 Mssjffl3W»tta*a« 2-4

92 *f*3 M B*mmt>m%m mm%m mass 
was 319-11 2-4

93 Yrft Xfc B*mmt)mm< Mmwitm mass 
was 319-11 8ww*»«a*a« 2-4

94 BBllJ £- Bxmmxmmr Mmm%m mass 
was 319-11 8ww*»«a*a« 2-4

95 *RE ffi= mm%i* mass
was 319-11 2-4

96 EM STt B*mmxm%m tummim eaw
*E 319-11 3Ba#p$##a^am 2-4

97 £iE zm mm$m a##
8E%S 31911 sasumwa^atB 2-4

98 AW s- b^et*wa0t mmmnm a-r* 319-11 2-4

99 is BfMf^EA# mSEAfiFr M'f* 319-11 WMiitt a^am 2-4

100 /J\W ?n& y 9 — 319-11 2-4

101 ** tisic wax'?-* m 305 o<(irt=F-j| 2-1-1 -3<izsat

102 /m mm 305 oUftmi 2-1-1

103 xm nm 305 o<(dfSrfS 2-1-1

104 im mm 462 1-1
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#«»
No ft a 111 » ft T

105 464-01

106 464-01 ^MUFF-flg^WT
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mmvtu

* i m i 9 8 8 fE 7 £ 6 B ~ 7 B
121 i 9 8 9 *E 7 £ 1 3 B ~ 1 4 B
S 3 ID i 9 9 0 *E 7 n 1 9 a ~ 2 0 B
m 4m i 9 9 1^7 n 1 1 a ~ 1 2 B
B 5 ® «a*#ina#-b >* - i 9 9 2^1 n 9 B ~ 1 0 a
$61 i 9 9 3^7 n 1 2 B ~ 1 3 a
b 7 0 i 9 9 4 *E 6 n 2 8 a ~ 2 9 a
$81 i 9 9 5 *E 7 £ 6 B ~ 7 a
$91 i 9 9 6 # 7 ^ 4 a ~ 5 B
BIO® i 9 9 7 ^ (fl)
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No ft « mn% T tiEffi
1 W JElW jsm*¥m¥mfsmm¥9irj»M 606

2 «« %mx¥ 812 tSfflUnfcgSti 6-10-1

3 812 mmicixuR 6-10-1

4 mm mn \mmt% 305 o<(fS/hSJII 16-2

5 305 o < (fwm S 1-1-1

6 EM mz 305 o< tfTffxaES i-i-i

7 K2 152 imgnwa 2-12-1

8 99 m % 113 2-11-16

9 mm ton 319-11 2-22

10 /htt $6—■ 113 2-11-16

11 ffl* K- mm 370-12 1233

12

55ffl
M

n mm$m mas
tas 319-11 2-4

13 WS wm?m earn
*u—r-m%m 319-11 8Hsr*6**«a*a« 2-4

14 "f# 464-01
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