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A MeV ion microbeam apparatus was constructed for development of
microbeam technique including beam focusing and beam positioning in a
joint research of Waseda University and JAERI. This apparatus was
installed on a beam line of a 1.7 MV tandem accelerater in Waseda
University. The minimum beam spot size of 1.7 x 1.9 uym? at the target
was achieved in beam focusing experiments using 3 MeV He ion beams. The

stability of beam energy and current in the injection and the extraction
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system of the accelerator, magnetic field distribution in the doublet
gquadrupcle magnets and natural vibration of the whole system were
analyzed as basic studies of beam focusing technique. Various data
obtained from these experiments were expected to be a basis for the
further development of microbeam technique. This report outlines the

accelerator, microbeam line systems and results of the joint research.
Keywords: MeV Ion, Microbeam, Tandem Accelerator, Beam Focusing, Beam

Spot, Target, Stability of Beam Current, Magnetic Field,

Doublet Quadrupole Mégnets, Vibration
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Table 1 Specification of the ion source

Type rf C-coupling negative ion source
Charge exchanging Rb vapor

lon species He™ and H™

Beam current ¢ 2 pA

Table 2 Specification of NEC medel 55DH

Type Pelletron accelerator

Terminal voltage 0.3 ~ 1.6 MV

Stability t] k¥

Beam energy H*, He* : 0.6 ~ 3.2 Me¥
He?* 0.9 ~ 4.8 He¥

Beam current < 200 na
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Fig. 1 Schematic diagram of an ion microprobe
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Photo. 3 Doublet quadrupole magnetic lens

Photo. 4 Switching magent
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Table 3 Specification of scanning electron microscope(JSM-100, JOEL)

Performance
Resoclution 25 nm (24 kV.¥.D.20 mn)
Magnification x 35 ~ x 75,000 (2! steps)
Images Secondary electron
Electronic '
Accelerating voltage 5. 15, 25 kV (3 steps)
Astigmatic compensation 8 poles. electro-magnetic

Specimen stage

X.Y movement 10 ~ 20 nn

Tilting angle -30° ~ +90°

Rotating 360° endless
Specimen exchange Stage open
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Photo. 7 Microslit system

Photo. 8 Doublet gquadrupole magnet as precise focusing lens
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Photeo. 9 Target chamber with SEM
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Table 4 Figure of merit of the annular type SSD{(d=20mm, $=2.308°)

Scattering angle | Relative yield |[Detector area |E.R. [keVl]® Yield/E.R.°
8 [deg) (mm*]
140 63. 8 1041 49 18.2
145 56.9 150 40 19.9
150 49. 6 503 24 29.0
193 41.9 335 20 29.4
16C 33.9 212 19 25.0
165 25. 1 122 17 2.2
170 17. 2 60 14 17.2
173 8.7 21 14 8.1

* Ortec‘guaranteed energy max resolution.

* Yield/energy resolution ratio.
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A

(b) Secondary electron image produced with
3 MeV He' microbeam

Fig. 22 SEM and secondary electron image of §i relief test pattern
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Target point

Electron beam

Si test pattern Si test pattern

(a) Measurement of relative location of the two samples with SEM

Secondary electron image
produced by ion microbeam
(b) Imaging of the Si test pattern with the ion-induced
secondary electrons

(c) Adjustment of specimen position so as to be hit
by the ion microbeam

Fig. 23 The aiming technique
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Sensitive area of conventional SSD

Sensitive area of the annular type SSD
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Fig. 24 Comparison of solid angle for a conventional and
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Fig. 25 Hole-electron pair produced by a charged particle
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Fig. 26 Drawing of the annular type 355D.
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Fig. 27 RBS spectrum obtained by conventional SSD
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Fig. 28 RBS spectrum obtained by the annular type 55D
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Fig. 30 Cross sectional structure of the annular type SSD
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Fig., 31 Drawing of a stainless steel mask
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Fig. 32 RBS spectrum obtained by the masked annular type SSD
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Table 5 Results of measuring ripple of beam current at FC (A)
varying probe voltage from 0 to 6 kV.

Probe volatage [kV] Bean current [ndj rippple (p-p)[% ]
1 4 0 x 1 0° _ 3. 748
2 210 7 14
3 800 2 50
3. 5 1300 8. 15
5 1900 5 8
B 2700 2 2 2

Vacum to indicate He gass flow rate: 4x10°° Gap-lens: 18 k¥

Table 6 Results of beam current drift measurement(%/30min), changing
combination of power suppliers original {0) or exchanged (E)
for the gap-lens (G) and the velocity-selector (V).

Time Gap-lens VYoltage Beam Current at FC in the injection line
0 E G-0,Y-0 G-0,vY-8 G-S,¥-0 G-S,¥-S
11 1.13 8.9
0.52 9.8
1% 0.62 11.1
1. 38 0.49% 12.2 9.4
i3 1.26 0.49 8.6 18.3
] 0. 86 14. 9
G.99 9.1
15
1.2 §.1
16 0. 37 8.2
1.1 12. 8
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Amp-gain 10°
Y-scale 5 nV/div

X-scale 5 ms/div

|

Fig. 34 Observed current ripple at FC {A) under condition that
the gap-lens bias voltage is 0 and the probe voltage is
5 kV supplied by the original power supplier

Arep-gain 10°
Y-scale 5 aV/div

X-scale 5 ms/div

Fig. 353 Observed current ripple at FC (A) under condition that
the gap-lens bias voltage is 15 kV by the original power
supplier and the probe voltage is 5 kV supplied by the
original power supplier
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Amp-gain
Y-scale

X-scale

10°
10 nV/div
5 ms/div

Fig. 36 Observed current ripple at FC (C) under condition that

the gap-lens bias voltage is 15 kV by the original power
supplier and the probe voltage is 5 kV supplied by the
original power supplier :

Anp-gain 10*
Y-scale 3 mV/div
X-scale 5 ms/div
Fig. 37 Observed current ripple at FC (A) under condition that

the gap-lens bias voltage is 15 kV by the exchanged power
supplier and the probe voltage is 5 kV supplied by the
original power supplier
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Amp-gain 10°
Y-scale 10 nV/div

X-scale 5 ms/div

L

Fig. 38 Observed current ripple at FC (B) under condition that
the gap-lens bias voltage is 15 kV by the exchanged power
supplier and the probe veltage is 5 kV supplied by the
original power supplier

Anp-gain 10°¢
Y-scale 1 mV/div
X-scale 5 ms/div

Fig. 39 Observed current ripple at FC (C) under condition that
the gap-lens bias voltage is 15 kV by the exchanged power
supplier and the probe voltage is 5 kV supplied by the
original power supplier
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Amp-gair 10°¢
Y-scale 5 mV/div
X-scale 5 ms/div

Fig. 40 Observed current ripple at FC (A) under condition that
the gap-lens bias voltage is 15 kV by the exchanged power
supplier and the probe voltage is & kV supplied by the
original power supplier

Y-scale 40 V/div

X-scale 5 ms/div

Fig. 41 Observed ripple of the probe voltage at supplied voitage
of & kV by the original power supplier

_51 —
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(right) and the beam current at FC (A) (left), using

Fig. 42 Result of the drift test measuring the voltage of the gap-lens
the original power supplier for the gap-lens
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(right) and the beam current at FC (A) (left), using

Result of the drift test measuring the voltage of the gap-lens
the exchanged power supplier for the gap-lens

H s il it sl | Sl St vy it g il Bt el il Bl § A o R B Sent ot e I lﬂmlvw il St Rl Pl i el ) —
St e ===k it o e s et et ==t = e [ o e e e ]
S S e et s vl (e i e e e G R R e ol e s [ et I e 4=
o e s i P S et ) s s e i i e B B o Wl e [ JSTY St It IO R ot
ot e e e o e o e e RN R T
TEIE= S R e e v e ) S Bl B el ) [ e e [ o o - Ao
- = el vl e e e p e o o s (ol ARSI R
e o et S —= = o e o = e i I e
- = —— e ol i L5 [t e [ o ot B == e . T B I e 0 ol e
i ) ey = s o o o iR o e e I ol e o g 8 o e
e L o R s AN NS - g
e e o b e o ot o o et S o i ot e el e e ) Fo SR o R 8 B
i o S ] el e [ ] i e s e i S, . [t =
S P Pl P R [~ Ilr. g - - = —
e e EE: PR R e
e s e e ot R o ot o e o i B e ot B = e el o i S e S e S s
EEES === e o ] 00 i s e P e v -~ w | s s e g Bt I i
== == i o s P e s - - A o o ==
—= o ity s ot s s s b oo i el el St I R e ot et ol btk e o oo
e e ==l e —{ === = S S
R = === ~
A = = ] e ettt s e K ) Rt Pt o e I e o o e et [
= |l e o e e ol e e e e e o el el s R I Gt S o e 1
| o o | Bl el o e o G Y e [ et N o st e s e
ey s o e el s et e —|= i e ) (e o D R et Pt il ot [t s Pl R el sl Pt S =
= = e e o e e e e e e O o e L ot e e e £
v s o s o e o [ el 1 OO s el e e et i
= o= e e e e o o ol et ey o o o ol e
=== ot ] o L e b i ) e o e v
= J ot o e vl e sl ol i bl ™ ol il i Wl iy i B [ - A==
- - P o P e e s el Mt e . = B PP T
== == g e it i i Wee 1 il Ml el ~L - ¥ N
= - PRI R 0 e =i e LI Bl O] ot
e i s Spel s o N e o
= " == o s e vt s e e e B o
o o o ot o ===k = ot e e et =~ == =
g S =r -|= S Y = < Tk L -
- - p s e i e o = - o
: 2 [ o o ] ot e ) S B ==
- s el Bl Sl et SO — —4 —t—
= T — = i s o P ] G i e o e et e e ed ] R
1 ; ] o ) e g ] o v oo i s S ) Sl ol it o =
— . t - -1 — i i S it sl gt et o bl
== sl = ol O 0 i (e V[ s SN MU [l e e v e s ] e e e [y e
= - == - e e o - ===t o el o et ==
, - = ey = = = o s ot L ey S e s
s . L === - B o o ] e et e R =g3= ===
I L 1 _ RS (St S b - — — e
ot o e o i R el e o e s e e - e [ el el e
; & o i Rt = N Bt o e —=|=t= ==
ST . n = IS - -
Bea - H 0 i gl i il Bl T .y ol R iy S o S i - oy Bl oy iy
— = 7 e e e i o ot o oy s ! b e b ol o e
- - UM PPU [ R lutlm ———a—
M O [P PR (LI A e
o ~ < P bt o < o 1TSS .
; o o e o e e o e o e e
_ tpowrw T ow 1 HEEESAE] e e
- v RN T L o RN o e et e e s e i RO s [ e, G | (e s s e Sl

Fig. 43




JAERI—-M 84—033

6. L v XM
6. 1 BU®I

FEBIIEOTHREEL X E LT _SNEBEBRALEFRA LTS E-LEERTHO
T EREIBTHD. FHARRT2OLEEMNNRESORBREIZTONEASNWRTH S, L
AL, BEOBRELF O THIMIABLEL, HRIRFTH LN OLRROFERE
BARABATS Y, k. HAAORBAGT LSO TREBEALZICHBERESN TSI
BTﬁ%?vayﬁﬁﬁﬁﬁnéo&E%u\W%M%f—ﬁbéﬁmiiﬁwibﬁﬁ%
BEOLZEHERIBRSDPTIV VIV IBRONTA— 5 ERD. BHARHIL T4 — Py 7
+3. 74 —NFEe sy ¥ rSONEFBRRELE . Rel3. Thitvaq 708 -LAQLY
ZOWBEHICHETIMBEEBEEELK, FREREEAT I/ Ry PORBERTORD
DERF— s EFT oD EE Lk, SAMASH A ENEBRRGOTLTFERNORHE S
OB AHEENBOR—LTo—T2RAOTHELL. 1 20EFVEBEREL. 74 v
FAVESTOrIAERCT, HIEF— 4 HhoZEREBRS . BWEKRO 7Y VIV THEROD
BIBORRED NI A~ FJEEH LA 2D I TREASEBRBRI OH G HNE
&W%t?UVV?%%E&T@UT%%&ﬁEthbﬁb\74y%4y7®ﬁ%%6h
RS A H It THBLEBSAGEUET — 7 &2 B LEBE. 7)) Yy FHBIC
BOTAE (BRI ERY ST - 2002020 2 o7 GLEEIZE TS RTOH
BAKOF—vh o, POMEEELFAO—RTOBBF—SILBHL. 7~ FBIKEFE
BHRBERAOAICLDE T4 v T A VI ET- iR AEBRBHSUAORROZERUY
BHNRT7V IV P EBICBELTOAES WO, £, TOBEHBICLIDEDN
DL CREHBHE S SLAELF /MAGIC  2RNTIOBERAOPLFE
DEBATHAEY Iab—Yarl, IBROEWAERA. CITHR, HEBUESLIUTHREOS
HERUSERE. LTS ERUBEACHTIBROBRII DVTENRD,

6. 2 HELSHOUE

Photo. 12K R LR BERAAEBAHEESIIACL. ERAOKFHOLENOREE (Y
) MRS A SREEICHE Lk, BBHEICE. MEok—LVTo—-TF (F. W. Bel
I HBMFTI~0145) SLUHFPRA—% (F., W, Bel 1#H811) xA. 7
D7D v H—BEREOI 27 I VRAODRIATFT 4+ 7 POTRICHATNLFL
HER FICEEL, v+ 7 MERLHE (ZE) FRAKFHTRAIA FT3ILICED 28N
OMBAREAE LI, . F=A 70— T2 - LBEEROEICLR - TEBIEL
Liribh, ER (XBR) OMEBEEX#H 6. 5mm DETERSIEL, To-TOZHA
OREIE. Yy 7 MiEBEINLV 2T EF Y a A —F itk TEHAIL,

H RO AFig 44 ITHTe I Ty HIRAA—-FBLTYZTHRT v yat—Fns
OEEURNE. FIILENL A —F R E-TERERFUVINVRBLERZN. GPIBA Y



JAERI—M 94-—033

§—7 2 —2REBBLTTASA 703 Ya—FilEsrATh, HRBRELMNBECT —FIIER
ThTHEE T R7IKEEIN 3,
DODBRARKIThITNABATHEBR 2. 0AZEHERYICLTEELTHEL, E5
AEHNEOTMITHBEQL Y XEV+ 7 NOBAEEET e -7 —7T2X=00MNEI
HEL. 70— T7OBREL2E LERBETY Yy 7 2A54 Fa g, HBBEENLOUETY
ORHDEINBERFONUBXRAE LA, ZRAESHR. ZHAXH ZmmXF v 7, #4130
CmmES. FIUXHFANImmAT vy 7, ¥£6. SmmiBOHERTHELL, WEDH
REASHIRITDT 4 — NV Ty FTEFigd5iimT. 220K T 2RBAONERER AR
BXAFAIEESENIEATIBESIHELTENAT I S,

6. 3 WHBIE

Fas5h" ELF/MAGIC . (%) A 7RL-THREIh,. HRSNAEIF
BREkicl 3, ST, EBE, BRERKY 77 T7-THEY BRAKS T 2HEE
KRUIALANOBRIBUHRVERBE TN EFNRANLISIKERSDOEREA V2T -5 L
LTAATAHEILLY, BEKPOBEKE— AV IMPEHOBBBENHAETES, $LME
BERARORLOEMNHEELOBARIBRBOIDOA vy Y aT S ANICE - TEEKOHEE
HNHEBETEE20T. SEBELA_ENERBEHRAOI DO—2OMERERAIC D TFig 46
ORENAy v (BE) K-> THELL, #UEHICEELHIEROBEBLEBRLTL
B, =20, AL LOBRIEFHBLIA TS, T, BERAQHTNS, HKEHED
MhiRENEREELT. KEDPLFBIIRT 2 KRcOEB S AT ELL.

HEDHRBONWALZKRTDZ4 =N Fey FEFig 4TICT T,

6. 4 ZEBEBRS

NERVHEOEEBONALZREOBBAHOT — I oFLBFAOCEZEBEL KRS D
BEAERANBLDIE, TREOTF—FhoTLHMICE L TEELIAO—KRILDOT -5 &5 8
LTHOMB L. FAFNICRNIREICLIDROEL 6 ROZHK,

AT 4y PEH¥H. n=1~502 (n+ 1) BREERSERD ., Bk, WET—FIHELTE,
WHEORNEAOME., THbb. ZEENKEFNOULBETRE»TLAHEDOT. THEM A
S HICAMELT - 7o

ORI L - TB O LERERBESOCZ FROSHEHET -7 LHEFRI DL
TENEFNFig 48&Fig 4917 T., 22T WEARS (n=1) BADOKEFIT20TE, &
T IDEHIN1I0ELTVS, IZF~40B4. NERERBRAFUN O EBBE RS
DRHMEBRERCIBELAABATRLTV DML S, FEKREOBAR. 6EEL L 0EM



JAERI—M 94—033

%ﬁ%<§§@i§i§ﬂiﬁﬁﬂ§*ﬁ%ﬁﬁi:%ﬁ LicsBaERLTVS, BRORSFEBHEART
BELTHHBLTVEIEATHBR. L—HLTW3EEHNDE, LKL, HEOBAERMN
HEHMBEORKERE Lcicd. 6 ERE LTI CEBEAOAKABHRLAT OIS L.
e L PEAIE TR ORGP BB BV TE— 2R 2DORNBOUERERL LS HOD
L. F— Sy OHEBBEOMISHOERKRBEOPRLHLILEL O S, OB ADELEEII
HRETERSN-ETORBKELTED.. BHNABROBREINELT, o HmEIEN
BFLH>TBEEZLNAOT., S/MATIEHEL VTR, BBRKESSTBEY
BTHOELENHDIEELOND,

| DIGITAL DOUBLET QUADRUPOLE
VOLTMETER L IDING
GRAPHIC ] S
TAR SHAFT >
DISPLAY LIN — ¢ ——
POTENTIOMETER
|
MICRO-
COMPUTER | GIP/IFB HALL
VOLTMETER _IGAUSSMETER
O
DiSK

Fig. 44 Block diagram of the measurement
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Fig. 45 Measured field map. X and Y indicate the lateral and
longitudinal position of Hall probe in the median plane
of the Q-lens, respectively.

Fig. 46 Mesh for calculation of field distribution of precise Q-lens
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Fig. 47 Calculated field map. X and Y indicate the lateral and
longitudinal position of Hall probe in the median plane
of a Q-magnet, respectively.
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Fig. 48 Longitudinal distribution of multipole field components
obtained from the measured data
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Fig. 49 Longitudinal distribution of multipole field compeonents
cbtained from the calculated data

Photo. 12 Setup for measurement of field distribution
of the Q-magnet
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TkHoid,

7. 3. 2 HERLE

LEO®HE*BTA T, BA-FHA A vA 7070 -7 T IBERLBLLTRON
"ERLU,

1) o=V —F oy FIcEETLEFRD i,
2) oLy —IlRITLERY AT,
) ¥y hF 2 v A—FOI— KL TOREELOBOHEL L DLIEIE L,
4) F—bL 54 v OEEDTOBEITLEZMODBEL .

1) . 2) HEHFHORBHLET. 1) RLEANORBBRICSD, $13) I2R
HEBOHBIZSLS, UTILB-ORFIZLS>THET S,

1D o—4 ) —RrFRUET LTy —~OBRTLES
EBREOEREFE, o—F ) KL T L o - DR ETable 12ITRT .

FEEXFRICKBHLIBHTEORETR
WRPI =8 0.4 =2 0 [kef]
WRP2 =4 0.4 =1 0 [kgf]
WCOMP=6 0 /4 =2 0 [kgf]
RHEERETR=25%UTEEHELT S L (4) RIOVBRHHL R
u=1f /fN=2. 24
b, BERBEING
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i

6§ 3 3[cpm)
4 4 6§ cpn)

fNRP ={RP/u =1420,2. 24
f NCONP= fCO¥P/u=1000,2. 24
LD, LEAXEHI (6) XL

i

KRP1 =(2 = f NRP)* X WRP1.” g
=(27%x633,/60)'%x20,79820
=8 9. 6[kegf/cn]

KRP2 =(2 7 I NRP)* X WRP2.” ¢
=(27%Xx633,/60)*%x10,/,980
=4 4. B[kgf/cm]

KCOMP=(2 7z { NCONP)®x WCONP.” g
=(27x446,760)x20,980
=4 4. 5[kgf/cn]

ETE A,

BEXYROFHIZSED TLERET Lo

n—%U-—-K£r71

a) NEZEHM 89. Bkgf/cnldlTF

b)) i O 2 0kgfitfA S5 HD

)Yt b H 20,789, 6=0. 22cnlADHD

o—FV—-H 72

ad) NxEH 44. B8kgf/emllTF

b & F 1 0kgfikWAZHOD

¢ b H 1044 8=0. 22cnilHAZHD

2Ty —

a) XA ESH 44. 5kgf/emkdT

b) E O20keflKWABHOD

¢yt b A 2044, 5=0. 45cnilASLHD

FrC.n—4)—HyuF2,. avFUy¥F—icKLB-3530. 0—F)—RrT2iC

KLB-354548BLf (AEMATE) . Table 3o T ADERERT . FIEH
HBOEEEFELTHWLIIEFL S,

— 64 —
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2) BEDEE
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By 7RERCL-DDEEEEN. Fx v A—fAE0RBENITOWAS I LMK LLED
nNb.

3) E—LSA VOBRBOTOMRILDOBMDER
MEDTFINRTCRMRILINROFFIoNTH LD LI VFEFEEETHEITHSH.. B
BILAE L TEEKRBELTORENRETH -, TIT. BYUEHERILZHAITH D 17
ZEicli, TEBREW, BERBEENELTED. NFEHODETLHDEREH LI
Table IR B LEBRERTLOHBEETRT (BAEMALTITEY
RIIIOBEITLXAVIBOBFEBENLOBEILN22%2. UTIIREDL-TH 5,
TFVE—LSAVEFBOEIE. MERNOH 0y 7 1800k gBEMATRATHZS
00k gBEILNS., XHERILAMELLOT, EXRENBILIBHEORET IR
W=2500,14=179/[kgf)
BEERBHIZ (6) KLY
fN=(1,/27z) X (370%x980,7179) '*=7. 16][Hz]
CORERABEROY 2HELULEDOED.
7. 16xy 2=10. 1[Hz]
UFrOABERC LB W EBEYERIBENTIAWIEIRN S, ThULEEARABREET 2
KRBEETLATHBELL, @B AR PEAAFEEAOHSTRISBLTHS I,

T. 4 BRAOABEZORBHUTOHERLEER
7. 4. 1 WiEHEM

BEEABLUTDOS AFRTH S,
1) 5w bF xvii—

2 ¥y b F 2NN -—TORAG
3) =4 27XV » b

4) v 47 0AYy PTORE
3) K
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T. 4. 2 HERE

ﬁ@ﬁ%u\V—ﬁ—mﬁﬁﬁﬁamﬁ%%FFTz&ﬁFW7f54f—mﬁbtﬁ6n
bz~ P bV AFig. 56, Fig. 5TRFT. s EFhEFNOE — 7 OREETable 15~1TIKR T,

7. 4. 3 EE

1) BHEMOBEIIDOT

Rirbi a3 T Lo H—i1c L3 16.8HzORENS, BEO. 216 umbholhiRED
0. 009 umAEELLBRILTLE, A, 0—-5 Y —RFiLL524.8HzDIR
BLELLBRLP LTS, ChREHEAORBEEN )T L2l 2R LTH S,

O BRAENOME TRHEEIAXTHERTETH - LU TOEFOMUEELTH I LA
7 S

=45y hF R~ (EE)

v 472y b (KFD

<4700y PTORE OKFE)

ThHiz. BEEUOEBEEGRMATCESRANORBBRBODREB T LD LEEL 6N D,

3) ZHREBAOFRICDONT

LD TOBETAOXERRED 2 VM H510. 1HzULOREIBEILTL
EOhbME, ULh LEARERMUTOREBIL DL TRFKPPHEMLTL S, 20X HUE
AROCEHAFNOIBRORBEBEATHIEETHEL LI S,

4y JARIFG
BAKEEIKFEHFAT
v —F Yy bFrzs— 2. 4pum (4. 8Hz)

A7 0x)w b 1. 2um (4. 8Hz>
FEHAFAT

YKy hFxwN— 0. 385 um (4. 8Hz)

2A 7B XYy b 0. 242 um (4. 8Hz)

L atr, KEFHORHHAEZ L OI. LEOHERLLILDOEEZSN D, BIIE (K
HNEEHTHABEER. KEFMIZELDPT V.

TOEEIE. A4 v E—LAEFT I/ OCETRAIELABREIEHR TEOIOILAL
v, UL L. F=F oy hFazuvni— 94 270X )y PEBIKHALUARBRTRARBLE > T
WAEDT. BhARABRLTOE L ERDIS, LER-T. CORBOREENENFE—LEN
KL BERFEALL,

S ELTHENELTVAPEODNERS2BEB/ONTLS, ChEULOBRMRER
2B, TEAOHEELZBANIEABITLENHDLLEALON S,
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Table 7 Specification of LASER acceleration sensor (LA-50)

Light source
Range of measurement
Freguency range
Sensitivity
Noise level
Operating Temperature
Manufacturer

GaAlAs semiconductor LASER (wave length 0. T8 um)

I1x107" ~ I1x107'G

0.1 ~ 2008z -1dB ( -3dB at 0.03Hz >

10V/ms=% (100V/G)
1u¥/(Hz) 72

-5 ~ 40°C

Rion &Co., 1td.

Table 8 Peak amplitude of vertical vibration

Position Amplitudel gm] spectrum no.
3.6Hz | 6.0Hz {15.0Hz |16.8Hz |24.8Hz }49.5Hz
Beam line base under 0.105 | 0.058 | 0.106 | 0.376 [ 0.101 | 0.007 | Fig. 50 (a)
target chamber

Micro-slit - - 0.095 | 0.336 | 0.030 | 0.020 | Fig. 50 (b)

Beanm line base under - - 0.096 | 0.289 | 0.030 { 0.008 | Fig. 50 (c>
micro-slit _

Floor - - - 0.216 | 0.102 | 0.074 | Fig. 50 (d)

- : peak was not observed in the spectrum

Table 9 Peak amplitude of horizontal vibratien

Position - Amplitudel uml spectrum no.
3.6Hz | 6.0Hz |15.0Hz [16.8Hz |24. 8Hz [49. 50z
Target chamber 1.51 0.536 { 0.153 | 0.073 ] 0.004 | 0.018 | Fig. 51 (ad
Beam line base under 1.92 0.331 | 0. 115 | 0.376 | 0.108 | 0.078 | Fig. 51 (b)
target chamber




JAERT—M 94—033

Table 10 Floor vibration due to compressor and pellet chain

Condition Anplitude of floor[ um) Spectrumn no.
Compressor{Pellet Chain 16. 8iiz 24. 8Hiz 49, 5ilz '
on off 1.51 0.536 0. 153 Fig. 52 (a)
off off [.92 0. 331 0. 115 Fig. 52 (b)
off on 0. 306 0.818 0.029 Fig. 52 (¢)
Table 11 Relation between frequency and efficiency
of vibration insulatiom
Norcalized Freq.| Transmissibility | Exciting force Efficiency
u=20 TR =1 Fo = F no effect
u-=1 TR — o Fo ¢ F'— o0 resopnance
u-=y2 TR = 1 Fo = F no effect
u>y2 TR ¢ 1 Fo > F effective
Table 12 Vibration sources
Veight{kgf) | Rotational freq. [rpm] | Support points
Rotary pump 1 80 1420 4
Rotary pump 2 40 1420 4
Compressor 80 1000 4
Table 13 Specification of rubber mounting for rotary pump

and compressor

Code no. |Standard weighting |Permissible weighting | Elastic constant Rigidity ratio
(Z-direction) [kgfl | (Z-direction) [kgf] [kgf/cm) Kx/Kz

KLB-3530 15 30 45 0.18

KLB-3545 30 60 85 0.18

Table 14 Specification of rubber mounting for microbeam line

Code no. |Standard weighting |Permissible weighting | Elastic constant Rigidity ratio
(Z-direction) [kgf] | (Z-direction) [kgf! [kgf/cm) Kx/Xz

KLB-8060 200 400 370 0.15




JAERI—M 84033

Table 15 Peak amplitude of vertical vibration

Position Amplitude[ um) spectirum no.
4,750z | 11.7Hz| 16.8Hz| 19.9Hz} 23. 3Hz| 29.9Hz
Target chamber - - 0.385 | 0.081 | 0.087 - | Fig. 56 (a)
Bear line base under - - 0.334 | 0.376 - - Fig. 56 (k)
target chamber
Micro-slit - - 0.242 | 0.050 | 0.082 | 0.024 | Fig. 56 (c>
Beam line base under - - 0.159 | 0.399 | 0.053 | 0.012 { Fig. 56 (d>
micro-slit
Floor 0. 187 .- 0.009 | 0.012 | 0.005 - Fig. 56 (e)
- : peak was not observed in the spectrum

Table 16 Peak amplitude of horizontal vibration
Position Amplitude[ zm] spectrua no.
4,75Hz | 11.7Hz| 16.8Hz| 19.98z{ 23. 3Hz| 29.9Hz

Target chamber 2. 45 0.047 { 0.135 ( 0.026 | 0.031 | 0.026 | Fig. 57 (a)

Bean line base under 2. 04 0.008 | 0.024 | 0.015 | 0.024 | 0.007 | Fig. 57 (b3
target chamber

Micro-slit 1. 20 - 0.238 | 0.029 | 0.020 | 0.021 | Fig. 57 ()

Beam line base under 0. 822 - 0.040 | 0.028 | 0.020 - Fig. 57 (d)

picro-slit
Floor - 0. 197 - 0.008 | 0.012 | 0.005 - Fig. 57 (e)

- : peak was not observed in the spectirum
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Change in peak amplitude by the vibration insulation
¥ithout vibration insulation ¥Fith vibration insulation
Position Max. amplitude Frequency Max. amplitude | Frequency
am] (Hz] [uo] [Hz]
Target chamber (vertical) >10.0 pee] 0. 385 16. 8
Bean line base under 0. 376 16.8 0. 334 16.8
target chamber {vertical)
Micro-slit (vertical) 0. 386 16. 8 0.242 16. 8
Bear line base under 0. 289 16.8 0.189 16. 8
micro-slit {vetical) -
Floor (vertical) 0.216 16.8 0. 080 1.9
Target chamber Chorizontal) 1.95 3.6 2. 45 4.8
Beanm line base under 1.92 3.6 2.04 4.8
target chamber Chorizoatal)
Micro-slit (horizontal) >10.0 Pt 1. 20 4.8
Bean line base under >10.0 Xk 0.822 4.8
micro-slit Chorizontal)
Floor (horizontal) fokk *okk 0. 197 3.5

**% : not measured
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T.M.P.

T.M.P.-stand

=

{a) Without vibration insulation systea {b} With vibration insulation systea

Fig. 55 TMP-base with vibration insulation
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VAXEBB80 00 THRARMINOE y PHRRUTHZH. A MNOIRFHEEL T 5,
Ey b 24— L FAERTFTREbOLSHOIFTONLIOBRABCALERIETFT S, XFE
FO—MAEHELTRELIUBE, EOTFVADFTIA A POFBHEZH/LLTLS
hEWIEELHE, ZEL{DCPUTRZNAS MIEDTF—FEBRET FVRAICE»MOTHS
HBEHPB L. A, M s4oBHTHEIREIASHLLDEH S, UL, VAXD LD
KCOEHEBLZLTORLEDEREIITI/IEXTE36D0H 5,

HENELTHLEENKNETHSE. XFUIFEHFEIN LI IBLBRIKFTLIOTEER
+%5, ASCIIa—FRTEy rOURELOTHSIZERELN., 8Ky PETZIMIIEI X
FO—- AR THXFOEMAILE>TLEIIELHD, 0XxFFTRAZEDTSELD
MENHETHS, SE» bOI—- FEEEFEATIHA TR, FSALXF (unsign
ed char) MHAlrEIZNEEARFTIONEE L, BEOAERZFRIEILAEuns
igned charEL2@ERTE5,

HEHEBM0oEY 7 VREHI 7 F (BREME Yy PVIROEERFINLE. ) IKHD LD
HEND. REBL T (BEMYy MIOITHS, ) KEBLDHH B, V7 M0 TRD
S ESMENS-T. MEF. B (int) BERIZEy bOFE, Y7 FEX0D S
31ETOMICH N BEOPERCPUILE-TRNES, DY, AOE y PENXFELT T
TEEEYTMRBEDENIELTLLEEITEAE L, Y7 IOEABEEITHENLE
HEXBRCERIILDORT L,

AEASUEHOREOEELCPULKETIOTRIBENETHS, Ll KED
CPUTIH. BROILA»-TYHIR TSN, FRIHBRHAEAUIFTTLL S,

/. CEBTHROFCONMEBEIRETH B, £» T ROFBEFIKEFET ST 0
PS5 USRRBEALEND D, BHNMBOFEEF LALLSERETH B0, KRICRE
ASEENSOIAYD LN, FMINAFHRETOBEINRS vy 7IEENTAI v 7 T U
L DR ECEEINADHNEEOFETH. JOLEIHOBHIHEAGKTOEH
EL b TLREIBNAILICEZRLFMEFEARICRE » T S, 7 printf’
DEIRAEROBKEFOMMTIE. SIREBBTILHI.IBORY y 7 LETOT F UL
ZOEEARETBEIERSHEN. TS CPURKKRETLIEELAL, ZODH. BETIE.
FEEOS I MAELE T 500" varargs” &3 5475V ERBBELTOARERTE L,

HitosirgzT LTS orsivyizio, BEEEERT 5.

Ad TaorZsLoERE
I IoTiE. Fas S AT nap.exe” DAL EE. KEOFERKBHLTHENSE, NEOBEH
DERACEFHOBEGRAPRICT I ENED, X Da v T v SiItERLSE, EBC~v ¥ T 7

Ae P —AT A NERETD, . A7 774/ (nakefile) &V 27774/ (11
nkfile) LB THEL DT, WWOBIZIEEZICLTRKLL,
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Ad. 1 WME

SR ESESY (3D elemental mapping) Til. BEOFRIFM(FRIFMET 50K
EDEINREATHHEONE. JRAHXFAEYFAETEINEBIRTEILITLD,
HETZRIEFATNHS,

THETORBSODF—4b. bEAAEIAHNOEEERH -TED. R B3UHROEN &
2FLAMBALTEOEBAMEIEHFRTES, LAL. ThEBHEMICTRALF - HEEBIZS
AW KERLEZIZ7THN. RBSKHBTIABRALLIKRTOMBEZR T SOREL .
ﬁﬁ&f%%%iﬁﬁﬁﬁ?%%?%:&Kiﬂ%%ht%@ﬁ%@ﬁﬁtiX?bTé&

AL 27F 6. X, YHFARThThISAE /7 EHL, TOXYFEREIHFTHICR
T BN LT ERTNERRORHEERFTTIIENTEZIHOTHD, — BN
ERFEELTHE. RUEEAXYFARRALTT. £O0FEX ZHFEICHMOTFTO(Z
EIr Lt o T SRR A EAANRSE LN EH., BIKXZ¥E2EZELTHY ZFHEEEE
bf%%bﬁwy:nm\74wit&m&5@?~&%$ﬂéﬁ%#?&%éh%ﬁﬁ?%
AL, ZTIRTF—-FDT +—< vy bilkDs

L. EEYROSE Y72, BAKT3 S84 LIPBRASVWOTERISILETHS. XY
?E&%@?E%@E?é&éﬂz%yV%T%%H\ﬁk?b384gb#ﬁ6ﬂ@w:&
A, XYEEABELAEBSOZMAMOBRIR. 4BTRIE65, 536FETMNL L
S -Thnah, “TREEOFROBMELD, EALTSTEIELLTN S,

AL LIRS TONT WAL —Lid, BRK24Ey b, BHL4EY P THB. &Y
S LB BESERAT IS LU LA TERO Y AFLATREEARRLNI I LITE
BT B, cHEINLZTY—VREETZICR., ALEFHROSEL., BFLI{EIBEOET
I |

mar LT, 2BAAEAKIC3I84ARBETEE. XYZENEhOHFMIZ3 8 4 DI
ﬁ%%%ow—5v7-$1—7ﬁ%0\%ﬁ%X,Y,Zﬂ@&hﬁ%%ﬁ&bf%o%ﬁ
ODETTY L. FRAOBTERIIENTE S,

Ad. 2 BfFEE

" nap.exe” EE{FSRALO. WRULADTERDICHESREREL, Teble ALIKE LB 5,

Ad. 3 BEEUIEHERE

" map.exe” AMHAT AT, BEEE OUP FEESIATLRETHELSL L,

CONAP ITiE. VATFALARBICBLTAERZEED/ NS A-FEFRBLLT nap.enf” 0D
T ANBEETETF4 L7 MY AKET S, COENBEREHA TV s VOBEITI > TE
FCXxD, BREOHEOHBRIEHNA Sy VOHETHEND,
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ZOfEEIL. " auteoexec. bat” OHFT.

set map=a:/etc

DEHNLTELEL . AR yFEESTEELTH LW, Taulb7 bV DEANLV—-F
ATy vaThbRNw ATy raThibvdil A5y YadtFEL.

I KAP THEEINALZT4 L2 MVIZ. T nap.onf” EREIE. FA PLETFOLDHOD
LA -UF—5Th5H” title.dat” bFELEL TV ILELNHD, COGWLEBRL TV 5
VOBERL-TEETBIENTE S, HLIRBEKA T s VOETHENRS,

" map.exe” (k. BEHINZE. FIMTEIONLEHRA TV s VORM LD dEIC, B
BEM AP THAGhEFALVZ Mo, YAFTLKEATEIY 74—V %F
21 DDA — S ABEAATHE T 7 AN, " nap.enf” ZHBLHELTENEHARAS.
BFENTA—F Ry PT D, 7 map.cnf” DPRTONRSA—F Oy POHLFIX. " palette
" DEIR AT—NEBERL-FELTT 925223 THS. = ORERIZIIAN
— 2P B ->THOHE L, AR-—ZADH-BERKR, AR-ZRERFILTHMES 5. " nap
enf” FTIFLIFiR5 121 PURNTHEILELH D, gh. TOXBEF F THLIHEGLC
RTHI2BERNRBIEAIMEITOT, JAVPEARKLD I 7 A NVERPTLTERBORE S
Lizbd 52 &EH8TED,

LLF. BEASA-FOHRBPET S,

palette EHTESLy PEBEEEET S, BETHLENTEI0E. BEDOY R
FLATRIDNGEETTHEN. WANAUMIELED Ly PEAET
%%, " palette.c” 2ZBXHBZZKXITLL, BFLLWEFOFERIBEHD
HTHNE.

videomode WHATAEFAE— FEHEETSE, ChiZFPC-9801LXZDEHRBOH
THERATES, ANSIEBICEMELTVEL, BETAHILEOTELE
FAE—FRIDG8ETTHD, CONRTA—F i, REDEI A, 5T
HEthiZES#HELE L, b, PC-980 1%L 20EHBORTHE
BT REEHELLE L,

drive YZFLANBINE FSATHERET S, " a” ODLHIT. FFIATED
BIIao VB ETHE, N~ FTFT 4 RIEA VA=V ULUTERT S LS
HBe®,. BEOVATFTALAT Iy Y —~T 4 A7 06U bEIF3 L3084
Kid. DTNV RTFLADHE RSATHARBLIOTHMBERELLSICER
ZH, NWANARBEOTID vy E—TFT 4 RAIDPEHEINTL LI AHEIT.
FO IRy E—F 4 A HEBTLLANALLERBORNLIUNBAITRE
FLRTNRIEIZSH L, BEDFLOBAICEAL Y MTAE S,
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datadir T—FEBTAVY MY AEET B, V- RAS vy AT TV
BRIV RERT 9 Y aTEDaTHWALELNHZ, KboTLUCEDLEDA
CMERT S, COREXMNEZLEDBVOBELTCRETLIOTEETS
BENH D,

filenane WA T EF— DT 7y ANEBERETD, CITEETSDORAEIOT,
BIMTMNET A ENTE S,

ext UAFLOBEBRED. BUBRTEF—IORERISA—FSOREET S
T oA iE, —BIZT enf” EWSHEBRFERFOXERL TS,

mouseplane R YA —IUNERRTES V-V ERET S, RETE20R. 04253
FeoN=T. 0, 1, 2HEAEFARGBITHIELTED. 3RIETL
L THB, EES V- VO FELRVDOIRIZTERAZ LT -FREITH
RS- vOROBBETIEBAELLL,

titlefile G A PN ARTETELDOAA—V7 7 AIIVOFEIL. BEEH NAPCNF
ERELTEIE. FohoBLEHTOTH S, ThitRELIrZEET LS
DTRBENOTHELTE W Thb&b, FA MV T s A NETLNRIATEE

T5,

CHODASA— S DEEAEIR. BEEA T s VORER L - TEETE I EHNTED
ENAEHFHITE T3,

uTmﬁﬁ%if&;y?%ﬁf%ﬂwﬂix—ﬁﬁ&éo:h%u%n€n®¥mﬁﬁﬁ
DEELZRETIRDDNTA—FITHY., BEFLEOT— 758 T EELTH ST
WTEAAENE, O—AN - AT 4 T =3 s THbo

ThoedRSA—%id. F—FRIEEL enf” 2207 s AVKEZIRAATE(LE
FHd. MIELINF—F 55 sanple” E0HIEWMEELALS, ERSDTF—IBA2THD

F 4 L2 FYiz” sanple.cnf” EnH T s ANBELTRESUEL,

FNTiE. O—ANEEOBEEAAS A —F D20 THBT S, RECETHIHRAMT AT L
BERXEOBRELARTH .

sampletitle BHELEICERIN GRS ILHEANS, EHELIZZ OXFEFHE
FTEEET. AINAEBRELALADVTZ2LOTHEHRELOTEDLIILENTS
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., HL, 824 FENTH B, N—FIE—EWM- & EFIIHMDFT -5
AOFAY CF A R S

xsize HELICERINSDPHROXFMOREE, EQLS5BY A7 LTE—LA
EZFy yEREDINL-THET S, RAEIAEROLIIT 384 THD,

ysize BELIIERINE2SHHOYFHOKRE S, BT xsize® &—FHLTW
B Ebi, ~ HLTWEOLBERKR., KEVWAOHEE—-ULETLIELE
EHERL. F=9208 el ARV y FOOFTESNS, Sy DO
REWBOALRATINTNEOT, EBICREFBOHARKICAZL S,

zsize BIFTLNEDOZFRAOREE, EDLI3U T4 NFEDIFDITL-TE
HEDT. 74 NWFRNL-TEEEZRT S, RREI9O0TH S,

sanplel ~8 B TNN—ERTEY T LVER, 2O Ly PIRIETEENAT

BEEM, CONRLy PIFNRLLVLOBEERLTWEDRELZBHIIK
EFETXx5, HBFLUHLTHHEELR L,

Ad. 4 BEWATLar

HEEA L s OIFEAER, nap.enfit Hh 28BS A - FEXRETIBICIERATS D
@?\ﬁﬁ\H&&&ﬁﬁLKVuf%fvayﬁﬁuﬁﬁmﬁmTaﬂﬁﬁﬁééc&ﬁm
HToRY THib,

map [-d <directory>] [-e <extention>] [-f <filename>]
[-h] [-m <n(0-3)>] [-p <n(l-6)>] [-t <filename>]
[-v <n(1-8>]

LT, SERHEA T g VI DOTRIFT S,

d Fe Y OBEETEF4 LY M) ERETH, BE. " nap.cnf” OF @7 datadir” /¥
SA—STHEELTELOPFEF L, ~BHNLTEFFIIBELEIIER,

e AT ATV =3 EFITrANTHBIEERTHERT onf” 2EETLH
SEEETEHN. ChOBREATRITEELLL 2 LEED D,

£ F DT ANEBAEEET D, MHE nap.onf’ TOREEZAN. FELO
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TEBKA TV s VTHETE L IE LI,

h NN Ay~ TVEERT L,

n TIAA—VNEERTES L - HFSEHEET S,
D Ny b ESERET S,

t YA MNF—5DT s ANEERET bo

v EF4+E— FE2EET S,

NEEHET—FE
oz, " defs.h” &7 config.h' TREFINTLI3XRBUTEHORRLHWT 5.

YATRIX_SIZE X YHHOE 7 VOBRKMET. EFLABEOHAERRELLL,

TITLE_X A MNTF—FEHNTHLEOXER.

TITLE_Y FA4AMAF—FEHNT AAEDYER,

TSIZE_X AP NTF—SDXFEDOH A XTEBETEL,

TSIZE_Y A PMLTF—5DYRAOH A XTEETEFE .

MENU_LX TY A=V NS ETIEROELBOXKERET. HFLEETLHLERTL

M. EFELTHMETE O,

HENU LY T I IAA—-VNEEIIEHOE LBOY BE,
HENU _RX T A — VNPT LEROETROXEET, BLELEETHLEIGTN

. AELTHHEERE .
MENU_RY TORAI -V NDSBTIEROETREOY B,

TEXT_LR FEZFMERICA vy E—VERNTABOELBOOMNEBET. ZEETLIES
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WIRFFAIMNTI L VR ORESIBEETILENH S,

TEXT_LC FEAIMEBIZA vt —VERANTIBOELBOHEE.
TEXT_RR FFAIEHEIRA vy E—VERITEIRBOETROITHNE,
TEXT_RC FEIMEEHICA v E—VEEANTIBEOATROMMUE,
TEXT_LX FEAMNI 4V Fo DL LBOXEZRT, EETLIHRAKRTFI MEED

HESAS A - LRABIIEETSLEDNH L,

TEXT_LY FFEFAIT 4N OELRBOY B,
TEXT_RX FERMT 4 o OETHOXEE,
TEXT_RY FEIAMI 4 VN DETRBOY EH,
¥INDOW_LX F— b AERTEHRBOU4 v FoOEtBOXEHE, HEHEFETL LA

D4Rk v sLTLESOT, EECREECET S, £ET
53B&Icid. MATRIX SIZEDEIIAEE T ALENH D,

¥INDOW_LY F— s RETRTERLDDOT 4 N DELRDOY BER,

¥INDO¥_RX F- S AEFTELLDOYV 4 YV F s OETHBOXEERE,

¥INDO¥_RY F— Y ERRTERLDOT 4 Vo QETHBOY ER,

SPLX PN RFTEMNEDXEE,

SPLY BTN EERRTIHEDOY Ef,

SPLS1Z HrFILDT Yy 2 ZAOKES, HOREEHLD Fy M,

SPLNUX TN, BRAT2586FETOH TN ERRIERIIN - THEH. £

WEF Y TNA—RERTERNCL S, RAEEFESHEAMKTOTHAEILZL
16 ECHSHRAPHEBRKOLEITEELTL L,

SPLNANSIZ BH YTV DOTEIEOTAXALHORBRKME, B3 N1 h,
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HAXSPLTTLNAM FUFLIIDIFEIEDOTELIREMORAME,

CONFIGFILE FA424NNOAL T4 T =Ygy TrAIVDETL
TITLEFILE FA4 74N PDIA I T 7 AIVDET,
YAPENV YAFLATCERATIRBEEROLHORE. EELTHHEODLLY KEEL

el EAEENBEEE K BELEINLIDTHER.

VERSION NR—Us VD, BHBROF A PLRFIIEASN S,

DATE ERAEBHH.,

" defs.h” TESLTLW38BTF—7EIIDLTREKT S

FILENAME T A NEETVRATHEDLDOHEEK, Thiz. MS - CEREBROD.
_splitpath()®_makepathQODEX 7 y A VERRERERL TS 4 ¥

NOKEIDBAMIZL T ostdliv k" iZBEX o T b,

POINT TR CRAEEAELTNEDOREEND I EERPRILT 5D DEER,
XEELYEEDH.

RECTANGLE EEHOKEIZHOBERK, FILIROBELETBOEEEEZNLNPO
INTETH D,

YODE VRAMEMBALT 2005 4 — 7 BHEDIHER.
SI1ZE F- S DERTCHURZIEF MBS, B, B B,
BFLD F—IEHHOHdOY y b 74—V FE,

AB SATZNVERER

CITH. T RHEIATINES S T4 v AR IAT IV RBLTERT S, IO
BFRAZANBELLBATHD, VAT LEMOLBEREBETIHAIIRELEMIIHFS
B BEFRSEL, COXIBHEEE 12074757 )ELTELEHBILLED, BHORD
FHREAELZILEANTES, TPhAThORERLAOELERFART LI LTI FEEHL
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FEIXBEINELBREENTAS, XL T, RERITEFELEOEEBRRTHERT 2
NETHIP. TOLHIUNBABRIPEELL D TIDOLSUHERIZL - 72,

7 2@, MS~-DOSOINT S33HAFALTLS, NATUZILRITH - T
50T, MS—-DOSOBMAETAIRETH - TV I TATIXEFALTWEBGREMFEL
v ZRYAFT AT BUB A2 —BEICLATTIRAZERLTNRELOT, YUY THY
DATHICHERT L, YUYTLTORAA2EAFETIARTTAFNAROETE LS LE
EH B, ARSI AN, NECOPC-9801Y)—XAMS-DOSITEERFEN
TLATTRARTANERBELTEY. Zhidw1 70V 7 PERTH S,

TS T4y S5A4ATSYVE. . Microsoft—-—C Ver. 5. 12T 3757
£ 975 ATIVEFORTRBIEELALLOTHS, hbe 7 RERARKI, BRERIIS
B TEIETLENSL, BHEOERR. Microsof t-COBEELE:—BRNKHE
BERICZEETALVHDFHEHRHTITOLI20THEOA — =~y F¥FHE30hb LA, U
NIXICBHMTANOCAENIKX-WindowRERBRELEIET I LEHD S, /. 7
RO 7L =Xy 7 72 FERT5L5UBENLEIETLEND S,

AS5. 1 =925 473)

1. _mouseinit()
Ok
ginclude<stdio. b
#include<dos. b
void _mouseinit(void):
OR Y&
Tl
CI#4e
v R/FA A=V v 54 XF R, TIARTANRBA AL LEINTOROBERITELS
— L, A2y SAZICRBUAEEEGIIR. R VANV IVONBEREERT L HD A=
Yy A REERTE, TV AREHTIRANRSTEDCIOMEEFUESBIAEY

ST,

2. _setmousecursor()
O&FR
#include <dos.h>
void setmousecursor{veid};
OK b &
L
I8k G
TOAA—VNOBKEEET S, vIANSANEREOT T RAA -V NORKEIRETE
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THOORENBL, €T, COREEFURTIEN I TEETE S, VANV NVOD
Byt char mouse cursor[§4]/ick v F4 5, 16 X3 2 Fy bDEy bXF - THET
5.

3. _setmouseplane()
O#=
#include <stdio. h>
#include <dos.h>
void _setmouseplane(plane);
unsigned int plane; b —F =
OR Y&
L
Cl#t s
T AERTRTE T L —VARET S, BEOBE. SL-VYRRGBLINIIKEFT D
. VRAMBHEBELTSH 382, b7 F0/ 1 6RHEIE- T3y TRELT LV
— LI LERTES, 3% plane’ WRBTOAA—VNERRTEI S V-UBESERET b
RGBRMLTO, 1. 228 ETS>hTEY. MBS L— i3t 3ULDERE
A EEGIC3 KB EINSN, VRAMBHRINTHER O3 XHEELLRE
CRILT—ARETLEOTEESNBETH S, A— YV NE. KEZ B _nouseonOTERF S
. BA¥ _nouseof fOTHEIN S,

4. _mousecn{)
e3¢
#include <dos.h>
void _mouseon(vaid);
OR v &
A
Wk 3
v 2OERAEHA TS, COMBERFHET I LN LTIV ANEAATRETLD . TV
ZA—VNDERIND, YUAAERTATV-VEEELLD. vUAA -V IAOERE
EE LB eicid. - OB nouseon() & WU 4 ET 1T . BIR_setmousecursor ()P _setmou
seplaneDEF EITLTH(LENH Do

w

_mouseof £
HE=3-+

#include <dos.h>

void mouseaff(void);
R Y &

- 100 —
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A

W3
T ADERERT TS, COMBOHFUHLICE TV ARBEANEIIED., T T XA
— U NbLEEINE, COMBERUCEELOWTVYRTARRT LTOGHIII 7 —ITRUGY
LA, BHEERILNWITAAN-VYASFERLIIE->-TLUEI J LTS,

6. _getnouseposition(]
O
#include <dos.h>
void _setmouseposition(left, right, x, -y);
int *left; EXy v OHR
int ¥right; aEy Ly OHH
unsigned int *x; w7 AN — VI DX EE
unsigned int xy; =9 AA -~V INDOY EE
OR Y&
L
[y
BMESTIAA—Vi b BOBEESZ 2., EARS vOoERR, K7 e hTo
HNBAITROR, MINTNEBEICR-1EU%, EBR. RVAA-YNVOELEROE
BEND.

7. _setxrange()
E-&:9
#include <dos. h7>
int _setxrange(xmin, xmax);
unsigned int xmin; X HEEOK/NME
unsigred int xmax; X BEEORAIE
DK Y&
EHATELSENFSEL OB LIN TS LD - 1 2&T,
CIREsE
T A —VLOHLEEARET S, COMBERTRIXERORELNTEE DT,
B2 setvrange O EMASHOYTEATAILINLD. BHETYVAEZBHSELHIEDT
x2EHERNEOHBTRETE %5,

8 . _setyrange()
O#=
finclude <dos. h>

int _setyrange(ymin, ymax);

— 101 —
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unsigned int ymin; Y EEOR/NE
unsigned int ymax; Y OB KE

OR Y ®
FHATELNENELAONLBEIII S LY - 1 ERT,

O #E 48
TURAH—VIOBHEBERET S, COMBBEGTRYEFEORELATERLDT,
BIE_setxrangeDEHAEGDLETHERAT LI LITL D, Eﬁifvﬁx%gﬁéﬁéléc?)?
XLEWMEEFHLOEBATRETE 5,

9. _getleftpushinfo()
==
finclude <dos.h>

void _getleftpushinfo(status, count,x, y);

int *status; Xy oK@
unsigned int *count; WA N iz EH
unsigned int *x; =IO XEE
unsigned int #¥v; H—=—U DY EE
OR Y 1E
L
CIREHE

EXS  OBBENBT S, COBEAFATHE. BV RORBERERLTECT
LTI AN—VIDOBBEFARBTES, COBE. HEAKHIhALZLEPSOBRBIINDD
T RO AFCHLELTEASNE,. B1IEHEORFE ULARD LA, EEUL LIEH
¥ mouseinitQTiTHN S,

10. _getleftfreeinfo()
Ok
tinclude <dos.h>

void getleftfreeinfo(status, count, X, y);

int *status; ERy O
unsigned int *count; X h B
unsigned int *x; A X EE
unsigned int *¥y; B~ NDY ERE
ORY M
L
L

AR UORERAWMBTE. COMEFABETRE. BB XORBEER L TOACT
Lo AH— U OEREFRBTES, TOBREIT. RIS CRLIACORBIIN LD

— 102 —
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T, BMITEREFELAELTEMIE, BIRNEBOREUH UK LT, ERUFELUIEHE
¥ _nouseinit()TiTHLI 5,

11, _getrightpushinfo()
WE---¥
#include <dos. h>

void _getrightpushinfo(status, count, x,v);

int *status; HERSY ORE
unsigned int *count: A h B
unsigned int #x; H—V DX EE
unsigned int #y; H—UNDY B
OKE» &
L
Ol #E 6

HEXY COBBENBTI, COMBEMATAET. B0 ZORBEERLTLACT
bR AA—UNLNOBEHESBTEL, COBMAE. BOIASNALEEZHCDOREIINSD
T BOICERFHLELTENWE, BIRBORECHULNEILE L, ZFH LM
¥ _nmouseinit(OTIiTN 5,

1 2. _getrightfreeinfo()
E--3:¢ '
#include <dos. h>

void _getrightfreeinfo(status, count,x,v);

int *status: HEY CORE
unsigned int *count; S /- EI%k
unsigned int *x; = NDX EE
unsigned int #y; H—JDY EE
ORYHE
L
g 3

HEY v OBBEIREBTE., COBEEZMETLRE., ¥ XORBEEHLTHECT
LRI AA -V INOBEBRIANBTES, JOMBE. WEKBHRIN-RLOBEIZLZOD
T, BMITERFFHLALTEAM IS, B1IREBOFRUCH USRI LAE G, ZFOHLEHE
# _nouseinitOTITHN 5,

13. _getdistance()

O#=K
#include <dos. h>

— 103 —
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void _getdistance(x, v};
unsigned int *x; XE S M BEERE
unsigned int *y; Y B 5 EHEE M
OR b
L
IR e
22—V LNOBESEREIMB TS, BREIOBEVRUHEIALBENIGERELT,. <
AR — IR EAFIBRB LA SR RS, BOKENTI3BAICREFFHLEERATLT
BLSHENFSDL, ZHECHLEIBEE _nousennitOTITHN S,

AS5. 2 37497314735

1. setpalette()

O&#R
tinclude <stdio. h>
#include <graph. h>
void setpalette(i);
int i; Sl v NES

COREDfE
5L

k-
Ly bABRET B, VAFLORBLE, BOSTF—Ya v TREEERLADTEIL
HENDOT. BULIGEBEDOSS5TF—Var Ay —VEARLTH S, IR, 1688
E—FOPC-9801 YY) —ARUTOERBTLOAEATEN . ANSTHEBOVAX
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2. setvideomode()
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#include <stdio. h>
#include <graph. h>
void setvideonode(videomode);
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3. rectQ)
v
#include <{graph. k>
typedef struct{
int x;
int y;
t POINT;
typedef struct{
POINT left;
POINT right;
} RECTANGLE;
void rect(p, color);
RECTANGLE p; B 7% o fi i
int color; HTRTHH
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4. line()
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#include <graph. h>
typedef struct{
int x;
int y;
} PQINT;
void line{start, end. color);
POINT start;
POINT end;:
int color;
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