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Tt — 2T, WE 1a P, W EHEKE 7.11X10 *nm i (K28 Fl 6.32
X210 nm BT (KpZk) 1 X o IX2E XOBAEI I BRI AL (il 1b s RIEFTR),
HMOPRA 2t 7, KPR e s T D PORRE, Rk “X SRR HEEIRE . Uk
A, e A L S TR B TR e A R e D A MR S X IR SR TR X OGN
PR “EEuES”, BRI RELEN, AT ERIUNR v i, By “aEsk
w7 CanEl b e Ay R TR .

BT X OGH IR ZFIERE ST, HAEIW
MBS X DG ANEI W, B a] LU RIE
PR B A IR (il 285 Ab AT
PR BV W n DL RGBT B i
WAE CnBE e LR X G20 .

1T~ X DGR g ] A v s g ) AT
AL SRS, T X G AT b A O
SR I TR fERAT, SR e S IS, TR i,
2 oo AT AR RS, ARG AT RIEE 7, e R S AR S R R PRI 2R AR . 1913 4,
LB F ARG A2 T (W. H. Bragg 1 W. L. Bragg) iEW]: 24 X JELL B A N SRR, 4024
BRI A 5 SRR o W2 W R oG R I

2dsinf=kA, k=1,2,3... (D
A REAE SO A5 T NG 5 1) _ERAFARR I St 2. (0 Uik A hisg 2 50 A1 7
DA G [R5 1915 4F (K1 DUR P BE2A 38 (AT Rk 2 20nT LLAOGI 3 B R BE A - 1] 2 s,
RPN AR X LA A AN, AR SO AT NS AT ) L, A AR RGO
=Y 2dsing, A AT RIAS AN, 5 SR, I EATHE TSR, G EO6®

B2 XS dhik b oy R
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IBFIBR D

WA R A, BERT BAR
FH AR Sk (o S50 kil
A ARITIUREN X JGHIB,
WATPAAAH A X O (A8 %ED
SN 524 1 A2 (1 8 T )

X
H
-

SR (Y 58 [ %

SRR X 355 |
(I 3 T3 0 TR 1 L’ffé:
BT, BET A X 0 g
ISR B T AR, AT BEBA;%;;%ﬁz A3
NERZE X HEMET, A0
A, B R, BT R T T, B X S LR T, (R
T NSk,

B N A TR LR X OB, AR, SR

X B G I 4 o,
AR R R S, R
(1) B 0 F - R,
PR R BT LT (2) R,
TR IBLIL TR MBI T
i R P b T Ok
FE SR, BT X AT
FU . BV, U, (4)
A

T SRR A SR T

AL JE X OGHIHTT, ST R X L — AR RAIE R, T LA
Sl Okgb.

A2 AU RRER IR G, 2B RS TT R 5 BT 1. FRES: (RN R
GG b, FIRTHERUR: 2. KM A e [ L0, RSB S L IR A s 30 I 6
I FRRE SR, B e,

A3 S HIRERIN X IR AL (GM WD . (EILEPE TR, PRI L R
X bR HE L. MG, X BRI REVR L SOA R B B

VRIR=1/NR, #it% R IR ASHE BN . DAL, KR I (LR 1, A

Bs wmBanies
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TR B SREE T Ry AT T BRI AR AN AE S
A2 1 A3 HRT LARES)y, Il D0 S 20 0 D0 AT R A o
A4 JEIIEHE, B BRERTIERAT SO RN B A AR, 1IN AT B i AR
2, MR EDERFEMHIA TG Ak XSO, FTIF R, BIR]LE BRI A7 iU 51
I ERE B X L9, (HRTORSS, SN AR = h#AT.
JeE I DL LR A Rl P B L, Wi 6 Pl
BL ;WU Won D, e BN PIAT, EEELL T,
AT SR ARIEAR T R, AT BN TAES L ‘

B2 SN KA, & ZHHR H e R A B
B3 A LA BCE LM, e RE B2 Pk 1 MIBLE U@

S ST Uee BB X OGN A @ B3'®

B1 ‘

K 35KV); 1B X RS W IHFIE (Rkd m:
AB
1MA); At~ B E AV I I S 1] G YL 35~ 10s); BLMITe
AR+~ B [ S I R S UG S B, W3 | SENSOR COUPLED 280
098 o,
e I 5 BUdRe /M 0.12) ; B-LIMIT=++ 7 38 e R XS
e I A S L B PR A R R A
Y é\/_, P H‘ s !E[x Il‘[!l (14 » /‘f‘/‘\‘III . H‘ ‘ O
VBN R EIOLT L S SR | R e 5 Bs
FH B2 MEHE R (B 3° ); 45 kit & RERLAY
REE BT R, SRR A B2 MR L PRA (f H6 iR @
IR 40° ). (PRI SE E AR 3° ~40° ).

B4 45 = AR S B R — AT T e, = AR T SENSOR-+ 15 s
PR, He FObEEN, TR B2 TR AL L B, R B-LIMIT B8 B
PSR R S FIRAT, o S i AT UL ST A S £ (5 TARGET -+ & Hi
R, RN, WFIE B2 T3
WG A E, WA HB-UMIT  Bom

B 887 &m
W ARG LR e 3h ]
T BRI R E
AMMRE, coUPLED--RIAHH | & D ]
Bist, BT SCBER, FTRI B2 T
2 71 I W 0 5 4% 158 £ o
B — — AR A0 1 B
WAMI 2 5, MO RSO T | b28 0 ST e
S

IR R AT G, WA amaese) Bl
H71 —AmAGnELRE G
B-LIMIT B [ 2 T £ 1 |- | e
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RA S TR . HEIZHZ ZERO-- 1% T IS, FUE FIAL AR AR 2] 0 47

BS A FLANERAESE, e A& RESET-++ 4% 1 UbBE, 8 & A% S 25 A 1l 2 i R4 1) 0 47
FT SR BB, X OGRS IR F s REPLAY-+~4% N U, (A% 2045 i (00 = K di
PR 250l SCAN (ON/OFF) --- LB 2 BN = RGN OCHE, $& T UbsE, 75 X6
FP LN T IR, TS BSTFAE A, IR S i A L e 7
R, AR ADBHE: HY (ON/OFF) - ILEEFFC X B Eiim i, & REHE R TN
PRI, RoRTI T =k

ARSI A B L A “X-ray Apparatus” CLZSETHSNLA,  SUBIRUHT i b B 1 P
b, BIRT I AR, W 7 Pros. w Rl BIRSERARL Ze i A R
BB =B e ESE A2 Bk “Bragg”, RIVATBEATHL AT HA% 2 TR SE 06 . 2
TE X S SEHAL % “SCAN” JF5C (OND I, BRAFs UG Bl REAEM ol s 45 1. b
FEIAE 1 R I A AT B AR IS S R X OB IOG R R B s A P e H s
TR, YA X Ot (A2 1/s), BARRRONEE G M (AAE ° ). sidi “Save
Measurement”, 0] DIfFffsZE6 K ; A “Print Diagram”, wJLASTENZMIZE. e 7%
A TIRE, AT SR “Help”, DIRAFA GME R

HAth b5 A LI R AR B -

1. ROl B Fel CGERAMZHD, E e iFHET S “Enter NaCl” 4%
B, R rRe S b i H B S A B AR AT RSB B, TR s S S 2
R R AR AR bR F A 6 R AR B A X SR A A

2. HIAME “Bragg” & ik TILAIEELLS, B+ “Transmission” & 1, HIA43%]
LA “Bragg” B H PR3 — 4l 8 226 (W )5 1 LA 2 AR 2 1

3. fENoR g H R bR A B2 R NS SR, A4 “Show Values” , “Zoom” , “Set

» &«

Marker”, “Draw k—edge” ,“Calculate Best—fit Straight Line” ,“Calculate Straight

Line through Origin” ,“Delete Last/All Evaluation”#1“Copy Table/Diagram/Window”

Jar: A)
FrL.

® il “Show Values” Ji&, RN TS WoR—NES, —ANE D 24504,
AT Ao A ISk B — R TS

® i “Zoom” &, W BUARIERER BBON BRI IX 3, LAk BonIfva il 2601 “ Zoom”
Ty, i BUbsA B o B SR e 1) “Zoom OF £

® “Set Marker” fir & TAERA A E H Py A bR IC A5 45

® “Drawk-edge” #rd M T4E “Transmission” % Frh SR A& St 2k Fbpn OB R i)
P stk A S, A3 BRI BRSOl BT AR RTa L AGERRTE S, RO R T
XN R K A B N E] “Moseley” & s EBCES L1rf, FRATIETH A A I0L
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XA RHI R 7 P EG: (R X—TIR RAE B R X SR KA SRR IN T 2L )

® “Calculate best-fit Straight Line” & FHEMH T MNE/RTE “Bragg” % HH I#545
TR 2 B A ST A5 A I v X B R R SR Ko s el MG 205, 3073 H
PRIE PR BT B AU A VG s 300G 5 15 H IR R PRI K i 23 F BN VR I 21 “Planck”
T (FER: X REER L XN RBRA AR BN F R )

® “Delete Last/All Evaluation” x4 TR E—k/4aiBias Rt 5, 7EH “Draw
k—edge” 141 “Calculate best—fit Straight Line” #y &2l T8 I 4 45 B )5,
Hl “Delete Last/All Evaluation” fir&-JEANGEMIER H AR S 1 rb i858 2, B AT LI R
A O oE T A 265, B Rl — X R EHEAT “Draw k-edge” fir 4 Fl
“Calculate best—fit Straight Line” fir&iH4L, WA H S5 Ko i Hbrtd 1
{DEVE/ETR

o HE: HTBADTHAD “Draw k-edge” 4 F1 “Best—fit Straight Line” w45
B 307 A X BIAE N B O BER BT et AT s ThRE IR A B (A BB BT B8R
FFE8), Pl ERBAERHERE/D O 74, DRSS, mE R ERERK—ER
JRFFREAT o

RIEH A

d: ATED M HBERIFET I A1 SE R BA ALK KN E 4 R KW, T
L, W M HEE NIRRT, B SRR R SNk 45 R
(AREAFAT? D, NTHBREEHIFE 1500/sec PAF .

(=D TR A 35 1 2
MR R, AR B0 ST e S ANE, RIS & A7 B Bos o B, Sehefr B IR

NI XOGPAT: MRS B Bos (o I, SEBRAL & IFA X X e NI 4%, S, M

JRIY s T V¥ ) ot PSR TR RSN £ 45 110 22 oo T FH SUA0A9Y (N A C 2 L At T R0 0.283

nm) SRR A E S, Hordn T

1. F% ZERO , {FMIMZFIHZE.

2. FeAE AO FTIFER BRI, AF AL A% sk, AERRE LR U BRI Nacl Bk (i
ke p s 0] NN PR DS

3. RUFHSBEIET], 7% COUPLED B0 R, H B2 il & #4 3 7.2°0i.

4. WE LN 35k, EHHN ImA, I HY BT IT R . 42501 SENSOR H1 TARGET #4
X, TG AL IO S, TERE BL I BAT, 4140 S-SR R AL R A
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RS DAT

KAWL B S, FH COUPLED BN AL E I (IITED) Fefk 7.2° ChArA? Do iR
HEIER % SALE bR o (E ] e IEE O,

[ % N TARGET. COUPLED FIB-LIMIT = /M, MM B A B E G E . [
B CHERINR T, SRR BRI o MUY, LU E BT 0 AL, XA EREL
AR, KB ERMIE MK . Bk, 28+HE1E! ]

Wil EIRHTI G T A4 F Y 0 £ s CELAR FE B AR 25 D i 267 i 2 11
A AT PE AT LR I % 2

1.

0.

(DL MEFACE CLIF) AR b T A BE

FAE A HTIFEYIET], fERNE B3 LF dhik. GERG: UF AL e, HRS 2w, &
F+Srals ! SPE N RAETERE T, BUH R TR, AT E IR
SUFAY P ], 4 ZERO B, AEIIAR BRI

7r B3 iz FAt 58, Jiehe B2, BRI MR I E o 3 s ~5 s & FAPHE, 4t
FA IRV E N 0.1°

7 B4 144 T COUPLED ##, 7F B3 4% FB-LIMIT 8, B Ra$ i | fF50, He24
TR E NP =475 FRRIE FR-LUMIT 8, M EResEoRt fF590, H B2 LIRMA
BEE N B =33°~35°%

FHFENL, Wi “X-ray Apparatus” FElbr, FES0HEAFS RikEH “Bragg” , BRIATHILM
I T

E BS 4% SCAN 8, (X< HEHT ek, tHENUB I 4 B 2 R AR K A L B AN
SREE R, JERIN oR LF @RI X OGS ek, @il 7 from. Horb g i — X SR ugent
N T PAAFIE GG IR k=1 (AT hoA& S BEAE M BER I, IR k=2, k=3.... 1%
X S U o

Kz & A, JHTEZ L.

A R BRI BAEAFH LiF (S TRITIEE o, LA o (E2 TR 2 JF d b0 ik A a2
o

etk A0, FTIFERBEEAT], HUN LF @A, UnlTED (vl D,

W NaCl M LiF 2358 AT AR R T SR il A2 LiF iR RS HR 1) f) i IR R 2 44
S o PR AR R AT A AN — 2 BEAR 2 7 SR 2 5 1R e O 1 B8 1A RT REAT IR LY R 2K 2
UrART Y XSGR 5 AR KR il () i PR i g 2

(=D BRI X S 26

2 X LI 7R AT AR S RN, AU 7R A s W R BRATIAE s T M
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AT S CRREIED, IR B R, BEAT AP il . X IR RN A
A NG X ST PR s AT 5, 1y L5 A% i T I ) P S RN SR 22 s R T i 8
(EIN, H X S 2 & AR 1 i A T AR REAE Fi I A T 2 A AR I P A, U HL A —
SE VG A G0t AN BE AR P AR SR, Y BRI AT o SRR RGO/ B i 17 N5 )
HUBE I IR X SR i rE B RCR, DRI IE L T X SRR i BE s ion] FH IR T VR X AR e ) it
JE o ARSES PR LR WP 8 Jrzis, WA HL g Jis A R PR LR TBOR A TBOR A L s
R ADME, QIR B IR B2 PR i B o SESR I MR A 3 HHBOR 48
(i HUE Uos  HH 1c=Uo/1GQASH LY .

a) W BT AL Je BB AR E s Uc (AR LR

B X ORI U=25kV. 35kV, 7% Uc, W ic IFEER.

T BTERBEETNRALME, F—ARRASBREE uc BUKFHRST, &

WAEFFIRIEHT, SeRWBLFHEABE U WRRR, UETHERITNSE.

WS TR 1B U ARG, TR ANIFI X OGRS i He oo 1 O A R e 8 B
PR L PRI R AP i PR P 4 P S B AN [ S R 2

b) AN FUR 1 BE X G 1R

c) BN 1 LR 1 Bl X ORI U AR 1L

AR U (5kV. 7.5kv~35kv), il Ic FEAERE.

d) I8 o)A c)INAT A W9 4 2 (R 5

L 1GQHLPH

B8 T FE BRI X O S R £ 1B
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W8 : GM VI A e B R X SR 2 AR R B A A7 LR EA ISR S5 e
SRR ?

PO e X SRR AR, JFRUEMA (Lambert) &4
X JEAEFEARPRL A () 32 el A2 a0 T IR EOC R
I=1,-e* (2)

Jerbe do RS XOGHIREE, 1SS XOUIREE, wh MBI AR L, d iZsre
SR SLEREAfTE A

A X SR S A &) 9 BT R WS AR B A 17, BEAE 1 el JREBE 2393070 0.5 mm . 1.0 mm,
1.5 mm. 2.0 mm. 2.5 mm H1 3.0 mm [ 6 SATRIHR A B . FEZIN A2 B 9 Prosit ik,
o JERAR Sy Bl N SR B O SR RN N RO T84, — TfE b, o — T2k
WSOBRE EA H, JF A DL R B, EAR AR T 0 i, HILE RIS, 72
IMALEAN TR BBSRR A T X DGR b, BT EEAT I & .

SERTE RS

R LU X 2 TE B A L 1500/sec 4 H, EFEH AT Bragg & )G, 1%
50 L H SCAN BRI AT HEAT H 3 I .

(a) FEERRAEBIMERE,  JFR X Jereh i R 4 1
Wig: 4 TIUERIAEBE, e i B fe 2 2

(T WIFFE XOEAER R R AR 505 A BRI s PP B 5 3R
X G IE B AL 22 2K 1= 1o e, MR X EAEAP R L) S DAL AERERS X G R MR SO
HUN . WRSREC o B R A o, W =7 + o0 YR EERECATAE IELL TH)5 5
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o =T o EAA IR R
Y%

:%ﬁ%mﬁﬁ%“ﬁi%ﬁ”%ﬁz%=%\qs%\
RH, TR R BRI TR O R B B A W T IR R, Na=6.022X10%/mol; Sof

ﬁﬁﬂ,ﬁﬂlﬂ%%%ﬁ&%“ﬁ?%ﬁ”ﬁ“ﬁﬁ”%uwaﬁi,%z%iéw
A A
%z%wﬁu?W%%Wﬁﬁ?ﬁﬁ%ﬁ,ﬁ?%&%ﬁﬂﬁ%ﬁ%%ﬁ,ﬁﬁﬁﬁﬁ,

A
O TR BRI, A 12 001 R A o = Tk O

TERE B EMTBCA R IR, R I KA X SR 2k, TR B A 56 e

T oC A% 3)

T 585 AR A 5 46 PR3 KB X OG0 A AR T4k, BT DA T OB 720
FO A R TS 5 R IO 0 S, o7 BT /3 e A Il P 43 50
Joo IR S SRR RTIT R IR X S R B % T=R/Ro= e %, T
PSR 7 g B K AT A 2 o 4 = 35~100 pm 6 FH 4 OSBRI 22022/ TR G T
S F T HI2850 A 5

z, :ﬁ.i_olgcmz .i:_ln_T.i_o_zcmz A

p N, g N, pxN, g N,

(4)
(F: _EXRAE “em’/g” REAL.)D
X cu Ml zr, EXPEANSHGE:
TBE plg * cm? x/cm Alg * mol™

Cu (2=29) 8.92 0.007 63.55
Zr (2=40) 6.49 0.005 91.22

(a) ANEWRHOR LR — ATk, At 4 5 sec.

(b) AR Cu Jrid sk — 4TI 4 (RIS B 22 EE XOGIHSDEIRALD, At b
10 sec.

(o) FRMWCAFAURL Zr Fridsg—SATHEER, At ) 10 sec.

(d) 1+ Transmission & HRIRI A3 Cu At zr Jr (RGBS T~

(e) M (4) SR RIS R 7, (WO, I i A Der AR 2k 14
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(F) FLBHIAN S P4 IR R, FFRHR AN R (A
(g) MG AR AKX (3) .
Wil N TRAN () PR Ea, A A B e ?

(7)) K <3 EHE (Moseley’s law) f%:\/ﬁ(Z—o-k)

A2 LT I R BP0 X OO B N o XA B R 5e) (W k=)
¥ WL E WK TiZ7e )2 TSGR B R E > B JUMR U K A=he/E SKAthiE
WHAT: A <Aio PN T4 MRS T, BRSO R, DR FoloR; (22
BRKT A WIRCRBUR TR BRI, WOBCRBAEA I — A RAZ, ATRATHIER A
ABBEPA AR R B P -

A
13 L

Kl 10 RBCRET, Bl X 6B KA AR L
BATHEW I R B A SEAZ A TR I K A~ s Aurs A KA ZAE BRI . 1913 4F
JEEYEE K Henry Moseley 7RIl & T #-F 02 1 K 52 Z2W00d G, R4 B DA T 2 e

i
\/%:JE-(Z—UK) (5)

Horb R W HAESE: (Rydberg) WL, Z WIBTIFEL okl K 2GR L, SCRRY, K
TR IR AR B o AL I O 30 21 60 [V A FTHL H A ASEIR RSS2 DE R AN
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o X AR B 11 s T AR IR AR

(a)  SERRIFEMAR (10D, ZMHERBOR I zr Wl GEMEERES e
D). Mo Wizl Ag WO~ In W (G B8 IR NaCl SR RORTAR i (I
WO 22 X GHT R G B AL ), 3Kt X O IR DU R b iR S 2 B int
KA.

(b)  FHEAEFTEY) “Draw k-edge” iy 7 “Transmission” % [1H[F1 %45 14k Ths
HRIIR kS22 BCA A S B AR AT E ? ).

(c)  fE Moseley & I I ELZ AU A 3K Moseley’s 5E A (115 % R Fl oo

YHRBH{ESE: R=1.097373X10'm?, o =3.6 Cif FrP&@E).

WG TP E BRI K R

0156 —

R=1,163"10" im, Gy =44

K] 11 Zr(40)~ Mo(42)~ Ag(47) In(49)[FI( )™ Fl Z (R &

(B AT H A A I
X HCE R &SRS — AN IE DRI K (M) FER/NS X&) I i R
K. 1915 4F, EERMEZ W. Daune F1F. L. Hunt I T %03 PR UK 5 im s v He 22 7] 1 52 EAg)
KAR:
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Amin ~~ 1/Us (6)
AT Ay 57 98 BRI A A XoF VPR B3 K RE R 11T X OGO AR AT IR B KRB B NS HL 1R 430 3
E eU, PrLAATImr LAAF 2
Amin=hc/eU, (7)
Ho v g XOGERIIE s o MR — A5, JdT Ty BLSK 8 B 503 4 b
SEEG I, FRATTAT LA T NaCl ditfAc, A AN [RDIN 88 L Hs AR AT 5 105 1 R e PR A0 )
iy, M SR AR R A TRE, A5 AN R IN T B s AR BRI K A AR
X Amin ~1/U VEWE], 85 FLERAU A BRI SR M B S0 H 2 he ] 12 SR — > SR f ) e 4
R

(a) Wi 4 S HAE IR — Bragg & H T idk 2 RATHIGZ M Z: (R~A):

Y=A'X, A= 1196 pm*kV

[rrrrrrrTT T T T T T T e T e T T
"B kv

U U e
0.04 0.05 0.06

0 0m 002

K12 X OGRS A FIR R
(b) FIHISEE AT UL DI RE, W A ib Ze SR R PR 70 BEAT L2 & (HUE XA B A ik
B2 D, A3 HHA R s PR R 98 BB A
(c) 7E Planck & 1 rfonf 13 2 & Hid b T B G (IR BELR TN R R ? ), A1
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BH Y H AL ho
W T B SRSl h=6.62X10 ) « sec.

OO B PEsks, %
8.1, MELX X JeHIZE R M 5 HIR T8 Z KR
SCIGRN, MPERY X OGRS R B IR T P8 Z ek, B
u = fiz). (8)
H BTSRRI u 5 Z Z TR R R
RAHIZIG B HE X LA, W FE (Y5 554834) HIIIE 2 CHEEN
0.05 cm [, AFHELC. AlL Feu Cu. Zr. Ag IR HIER), NaCl By, 45, k.
il BERVERICR (45 554832), %%,
P N TG GM T U T v EICR I () AR S e ) S G 5 L S, % W RS
AT (AIZELR (=) Mgk
Wig: SERPFEIK L N Z 2R OC R e — RO R ? JI™ R —45 R 5
PR A? IRt DB SERRAE AR B A 1T

S ] e 2 ZHn R R PR

JCR z x/cm A/ pm
B 13 0.050 796.7
2k 26 0.050 174.3
i 29 0.007 138.1
ik 40 0.005 68.9
£ 42 0.01 61.9
(i} 47 0.005 48.6

8.2, Tl AR Y £ A SRR YO EP RN K R B T T 220 /e 7 ot 2
B SRR (RIS

8.3 HOUIFSEls: AR PR 1B RO 5 sl ik e I Y o

BB

Lo XOGHRAEEIE ANESOEEE BRI ? WERBR X OB s e, KPR 7 &
(P ML GRS 2 ERFEUR?

2. KRR WNER TR RS IR T AR AT RE S A AR R ? R
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R AR S A A1 K2

3. XU AREHEAT SRS R M2y 7 I RE S AR S R B, AE BRI, X R A
RIPIFT A A BR? X i iA By R PRI R PAT R AT A 5Kk ?

4. XOERE B A A4 B

5. AfTARERI XOJUH SIS E RA N IR ? —AAEMT A B AT AR A 2 ?

6. X OUAEHIE S N HUE AR AR H s . XOBE IR s . XOUE IR AT AR ?

7. SERAR =, R E IR A BER Y WERART X Ot B U B i R AR AR L
XA R A AT ?

8. QAT FHIAR S A i 0 R GRS AR A SRAT — “ B X e ?

9. MUEASZIGMNA, Bt LM IR TR IR T80T %

1L e, ERARSE. SURIEA MR R RO . bilg: B E AR 1999.

2. WURIL. WOEE. AAWESCE. B B HORSA AL 1995,

3. MR, A APPSR GO L B JERURSA R, 1997.

4. FARKFLAYEESLR S . IUBESE . BiAt: FI RS HIGGE. 1997,

5. M. Friate. ESIE. KEWBS, WM. dbat: mAEHEGE HikkE. 2001

6. M. BEA XGEATH . Ll EREASE S B 1994,

7. WA, ot BRESE. O GETRO ARt mAEEE AL 2000.

8. Leybold Didactic. Technical Documentation for X-ray Apparatus.
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mE - REN S AR ER GRS

i -y BSOS G-M TR R AR AR K — B, e A B BT IE
BRI H

RS0 H R S
1. BRI TAR SR B
2. WAERSEE NS
3. S TR PRI A 0 AR B TR 0

(—) G-M T a4y & AR i PE

G-M M 1 G-M THEUE . W A E ARSI e G-M THEUE AT & A AN Rl 25 A,
IR HE DL RAT B BT BT A R By U B P o AT T e B30 R 8 B A RSB Ay (9B
W22 5 B DR W TR B B A FE L E R U (RO IR, 755, Uk
FEORAURAR, 141100 mmHg. PRUMBHECE #2523 % (BB HIHO, fRSLens)
HEN o Ty THECE AL, PR Ry 5 2 B3 2 A Q0
G-M s TAER, s h v s YR 2 1 v BE ROINETH B ORI b, TR A T O A

FEA% BH K
A
ERYY
[ "
N
&
Nown
(a) (b)
1 (a) pil#E (o) vl HE
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PR AUPORAR K Ly o i SRR A rU AW ) S L S, 2B B i) i A E & e B VR A
R Jr R R

G-M T Pkt B SO RR U s AT RO S, SR AR R, PR
b5 (SEbs BRIV ZErIp N~ mBH ke s, FERIE R i Sk 1R 2
ORISR, THIRZ XG0l 7, X8 A i i e s, b5 R Al
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EAR Y, BRI R R — AR Ria shid B, 2o e thANE M TRt R 48
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TRIRIE AT A 38T o AR PR RFA IR o Al AP U I R SE, W M LM R R IB B I 5,
X 2 Z AR —BrE BRI, 1A s, Wi Wl e BT iz I . AIX
—RKRE, FSARZ MR AR AN R AT BEAS AR A R K — 3 i

RLMERFE, HATAE AN EEOTOEG Bl R, e, BB, LT, oA
WML, FIEZRARGE. MR R 2 HEARIER T8 S Tt e RS AR Zett .

ARG WEARH A S A RRIELL, WERARLIEN . Bl iR, 23
o HE G SR AS T R A G 3R LE BE O AR LA H AR o B 50 3, S AT AR ARG RIS
WIEE RS, SR AR ARZ R 1. MBI g, (O RBARNIN, AT A 22t
(F1o SEbs b, ARBHEEAES R I LT ITHT CRIR S, AL KIN, HORARZE M.
Pk, ARt RGO AN R R 2L, B FAK L IRLYE R, 2t U2 —MiTl.
AT R GAELANE D ANARZ: DX IRIAT D 2 T A7 A Sk 3 (K 58 B K22 531 o 451 42 1) e 35 A
LM A TR, AHAEARZRIERX, SR IR A 002 Bl 1T A2 1) o

M B, ARRYER SRR AL IS I BEAS P AT o IR TN I B ik R e i) T R
PAAM i Z AT R SR o 35 I S BT LA b 7 R e, TiRAS B AR e Ao I,
JIREAR G BARERNEN, (R TR KA B2 31 -

XA AREER S MRS, BRI, T REIE AR ST
FEAE RN ZIAT N EORZE 5 o IR B R R AR K 3 8 Fourier A2y iANE ] TREMER
e . B, REARLNEAT R AR GAT NI RN X T AR RS A T I
I Z RAER -

kb, WZEOLE, M TERAIPTEN SRS, TR RAN, B AT RERA
AEAE . WP TEEIRE A AT ] (R TR R AR, RIBBER T AR (M R e T R 4
FATAT LA BB A BT R AR R LB T

TRMUE AR R G ATy, IR T AR R GERT 0140 251 I BB I TR
TG AR BT C gk B 2T R, e R X Ve 2 B i XA At 5. i
RTINS TR AT 3 5, WS F-E A0, IR S A TR R AR B T —
LE G5 R S IRAR AR K — SR AR] SIS AR G0 R FAT M 3 (R R S5 B 40 S 301 93 S 3R
TERERS, 2> XSEIWERESIAE, 73 S U IE R A S G AR B PS54 o 10 SR AR PR A T
TENE 32 2] T 6 M AR 5L 86 AR TR AT S 2R 1) AR 1A 7

XFTRIMEAR ST PSRRI E o T ATRIL AN E R PE R ST 4 2
AbTARMPRAS I AL P2 BEALT o AR — A BB AE T ) S 56 5K T 07 2% S AR AT T Hdls
DU 2 HE L8R 22 07T A ) BEATLAT DA 2 77 N BT 2 b A i T o e MR v 7= A= 1 3L
o MITEBURD B B EERARZAE R SE, ] BE R R i R DU A 2 B 2% X — Rl gr Ik
MTLAXFER R 7 VF 2 USE R G P LS 2R S 284 T 0 L5 AN ) B R s, A2 TR
AR, IRIADOE BARERDIRIEZ —, AFAE AR TR S R 28 M R 2Rk
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PO R TERIE M E SR GE () AT 0 R B AT IYE . X — il RS
X RIhA A AF RO RBUB MR s 0 T AT E S e b R BEA B il 5 s 5 AR GE T AR A5 1T
DR A A A D00 £ S8 08 SR AT AT R AR 70 9 23 o T S AR IR 17 06 AR IR IS R &
A HA I TR (R AT RE

BN —I5iiE, — DI PR TR RS, EREMRARE ZRAT 0%, A
AURARY, DI BEAT PR AT RE o (R BLAE T Wil 2R DLER 10T e R A A7 AE TR
FEVCTERIEIREIR? 30, fr it — MEMR G4 A BT R TER ? X TR mBEE i —
RAG, M ATERK R, MERXRARGE e igl, NERAAERN, W/rik
FHi. i, RUAEIRAIRES T ARG RE 4L, AT REAT AL 08 5 KT BE AT LR SR A
XEETTREA AH R ST A BE 25 18, AEAE U EE IR R AR GEAE — K R R TR o 491
N T AR B, e JE s K ZERE s TN W R B R — BRI Bk 3, AN
T 11 370 PR AN A IS ) (R MR o S, G SRR 4 ) 1R 80 0 2 AR GEaiE W BAT e
PRI, WM R AR SE AN T RE, oS3t 1) s RIS LR, R
WREHAT R IR TR, T TR R A G Frel, RIRRGAT 0 IR TN C 2822 1R
RIEHE e N A 11 R VA E

TRV ) — NN DRI A o X — W T~ s AV A RUE B E
IRALETT B S1 I, FRATT AT DARRAR 75 2250 10 R GUtn— AN Rsh i 7 Al Herh 2 —Fee
TR R GRS BX — € SIAEIR A o« X —HOR C 2 D MY ] T & A B L H
T HOEH) . AR RGO UL

F AR T AR 22 B0k IR A K i el AR (] 2 e B 2SR 45 0 R o L A ] B PR R 2
AR IR AT DL L E AR S5 R o PR B 5 B (R A X 122 BT U I U g e AT AL
3G RATIEMIVER IS, BT ALoemtR S R i 0 s 3915 XAy i el i A 55 5

SRR o R BEMUPEAL) 025 10 R Jl 1 45 4 CBRE G5 BB A7 AR RIS ) B K (K AT 5555
TR I P b AR i (R A 3 v 2 T, AT AR IEE, 38 P AR ROk 70 R 0 E ARG o AE—
NI, RGN RS BRIl 72 HAT 0 et Y2 Rik TR e AR Hide
MRS, MM Z DG M Z RN KA, 2 B\ 28 Py
HAETR . B, S TRAE QAR FNIECE R G B AR O AT AR . . TRt
RARMBAR . B A k. =%, BAR. BRI, REWMBEEEmg,
ALY T o RGN 0 ARG (TR AR B A3 6] B AT 70 TR A R A B 5 1o 7B
W55 B S W 5 | BT BE L 0 T o TRV S 20 T 2 A AR IXRHIER 5% 28 4 1 AR A 7 70 B A

OB ARG B S ST e D A (R AR AL R o X0 RT AT = R A4 (1338 T 5
AN EAHABE, 22 8] (R ol B, MIAREEANARTE . SRABLAY, AR GEHH ANAEAE IR TR AR IE RORERs
SRR TR] (e s A, B, 1/ WERE . D T RRRE M TR RUSEAT A AE AP R G )
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J AR, PPN NI [ A AR AR 1987 RS T AL SRR, IAE AT
EiE, AR FVEBOADOE N T, WG T2 AR RGN RS

MR BRI PR ik AP P B 2 B TR I AR A o X285y
BBV 5 75 23 R AN SR b DT L% 81 ) 8 B30T ) A AR AR T K 1 A Qo 7 ik 28 3
PR 2 TR AN [i) SR PR 5 PR T J e 15 A Al ] PP ot Ll S PR L 2 H I e AN 2100
TIX LG R ) de 4 R, AR AR ORAE IR S T (T e U w] it e

TRMEEAR It I8 TR MR AT L T AE-B/UHRE HAANTAR T2
e TN AR RGN RGP RGBS B P51, AR ok AT b, A
ol R LY RO eR 7i 5 v 2 S ] P 2 B Y < vl L O R e 105 I B A R N
MO EEESEG: WA DEIERGPNR R A . NROLD| T HINE 2R RS,
U0 A PEAE R R AR

SRR T8 U AR R e, e ANE S AEaniiR . TR, i
WAER: . Ut DB RS R, FIETEBEE. DNAL IR, HE LR & Ak
SRS H AR BT MR 2 RAE D) S, X RIS R ERL 2 b T — i
FUAI 2 B o RV L RIS U 53 2% 138 V. 3R G RO R AN 45— A AR 2w DA oK
A IR — KRR E R R GE, HHATESZ v RS A B RS S—Bit . RIA M
Pl S AR RE S IR 2 A R ANAT N o T AU S, L R Frisvm kAT A R
M, BALGFVERSWTS . F 2 KINBI % R — RS, ERIKs B 5 3 —F A
HREALE 2% 1) RS AR B ) S8 (e IR A5 o T BRA T A S B IR T 42 2 R v 1) B G 2
AT 30 1oL 5 T M K7 T 1A LA FH T 5 SCRR ISR 0P 22 TRV o 3 R A 7 2 S B 2 284 i )
b T G A H e AL B 1 B R IS )48 I 1 1 A A R AN [ 1
7] R 5 o

CA_E T2 R AR L 5l ) 22 R G I W B R A A5 AT PR AN JE P (A LS i, B B fij .
A IRINAT s o (B MNBEA A B ik B P AR BT IR EE IR N R 45 R I IRt R e A2
Pho B AN ARLNER) . B2 ARZNEY B S — 1T AR R ST ik A A
LT R R 2R MEA B TR B 2R, EAE b IRl AU A R AR, 1R AR
BT e B 2 T e A
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LabV IEW i+ H AL 5125
RN

THEEHUA B A S I 1 e AR T ARSI R SRS 22, RCRAR T S5 i
K2 (¥ S HIAE BRI o i PSS I 2 RBOARAR i A AL AT R JEE
e R 2 R HE N LA ARHIT Q8K o

1K$E%EHZE§/\9”vf§i$ﬂ;kHT&Ugaiﬂin%JHﬁazégéﬁﬂ# CA/D FEIHR ) B gz
AR RS DL NS Labview SEIN AR Y . X —RAISLK:, 42p 0
MBI, HEAT DN A R RIS B

BN R IGE B M BT

http://phylab. fudan. edu. cn/doku. php?id=exp: labview sensor

AR

1. A/DR&EF

BTl A/D REEFR2Ffafiflia (Analog) U4 (Digital) , BN & 57 & R
Uit . —M A/D REER EASW U 12-16Bit 0 HFR11) A/D He s F1 D/A
s, JEH A CLEHTZIE (8-16 ) s A% .

BATILI R ) U18 A/D SRAER EBvh s 12Bit 20 HE ) A/D H A8 F1 D/A
A gy, P T 16 B E 8 I X IR FU S AN M AT 4 1% D/A FrHiamaE, A/D
B I N (55 5V, 10V, 0~10V, D/A s A\ =5 JEH : 0~5V,
0~10V. £5V. *10V. 16 BJFoCmEHA, 16 BITCH i H HIYRe FEE.
SEINVELN BTG 2 2% sc e S SRR (ULS iR RE R4 FH BB .

2. FERRIASNE g

T A/D SRR IS NS B REAAE 10V LU, R S 7E B FE AN 1) 4096
(12 47) #o FrCA—ekud, S - Bl & 1) 50 A il o A0 e 7 2o il it
A B LB e B il ok £ 5V DL T HLEAS 5 DU A Rl it A/D Rt AT RAE R
AR DA 58 Ay 4 156 -

T NTC RUF R FHZ B BN B R

FE— € AR LV R A, NTC S B L BELE S i R AR AL 1 A1l 22 5K
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R = Roe 0 (1)

AP, ROIZAECR AR A B T IR B, Ry AR B AL T35 24
FET IR B 2R B A SMRE AT, SR, £
AAKKINREE N, B2 H AL

i (1) RSRA, NTC Higerf BELAE A 2 B T, I F) P B JE R K o

1 dR B
LRy B 2)
¢ RO(dT)Ho T2

0

H (2) AR5, NTC AAvigr EL A R RELR B R B0 5 R AL S R~ 5 O i
i, EAFRE N, a AR,

X (D WL %, 73

1 1
INnR=B(=-=)+InR (3)
(T T) 0

0

e RETEE P, 1nR 5%-%&@%@9%\0 T L 4 P i — sk

FERBME. JFi (20 FORAR RIS NTC g BT R 8 o

RT1 +5 bl v RXlI W 10K
2 - e ULB
1 —s L . R . vic
T 2 il T \ 7 2 £ [=
1 : 5 e 8 | CHO
K a LM324 5 2 10 f,
= LM324
= LM324
i 10
12 10
NTC FE L FHLAS HO9U B4 B F i 1
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22 L&, O B AR B AE A 20, A5 AR A/D SRER R 1% A IE 0 (CHOD,
MR AR A BB RTL HL AR AN, AR B ™ A et s, 20 I ER B
SOREFIR, RN IM324 BEATPNEUBOR, Saftt e SR AR 5 A
S G RENAN

A sz b Bt () g e BB 3 8 B=3470K, T=298K It}, R=5K. ¥ % fijim G
— ANy HLBE R1=3K, T HE R

3 X5

1 1
3470><(T-298)
345 (4)

xf BT AAL BE S 45 20 5 5 s g 2k DR 3R

V=

T=23.68%V - 19.59 (°C) (5)

ARk, 0 PR e AL PR B AD RN RO A S AN PC,
JEAE T B At BT 5ok

HSE SR FIALR) (LabVIEW BEICREE RS LI 51 DYS18IT)Y HiRE
WEFS -

3. Labview Zmi&

LabVIEW J& 5286 = lE FI N 4545 i 3R (Laboratory Virtual Instrument
Engineering Workbench) I TR, A& 3% [l B SN #% 24 7] (NATTONAL INSTRUMENTS,
TR N OEET R A=, W2 HTTN & KRR DhRemsnm K L
A ERTIT RIS, HATE 2l TR 2R RTS8 % sz, ok
— BRI R AR S 2 A

LabVIEW 228 T 53 /& GPIB. VXI. RS—232 i RS—485 Phisl (KIfidi 1 & g w4k
RV AT LI RE . CE NS T8 T H TCP/IP. ActiveX ZEEAEFRvE 1) o %
XA Rg K H ARG R AE . R & rT DU 7 3 SRS,
TEAG T ST AT A3 g FE Al R LR R A s Al . RIBALIIRE B S, X “G7
B, K9S MR R ES VI (Virtual Instrument) , LA VI 548, {#
FIXFE SRR, AR DRGSR, Bz e simfe . v
ATRERIF THRN B BRES L TREN BT SR IATE . AR AL S, I, LabVIEW
e NN A T . e n] DR e B AR R TR RS0 fg
PEAL T SCI B AR AEA R AR R G PME RS . AT e AT R Wit
MRAIF LB AS RGNS, 7T LUKy TAERCE .

LabVIEW TR KIH]22 4 155 % LR ERALH) (LabVIEW AJTHEX)Y F1 (LabVIEW
RIBRIERT]D.
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LHAR

SEK—: LabVIEW A[]

X HB 53 A EN A LabVIEW i f I ERRATR, A %AR LabVIEW FHEA S
PRI 24 A v LAk X — 35

222) (Labview AP ZE—ER (LabVIEW HEIAY, S8Rt LA R ix gk
X %311 = 15,

SEIG —: A LabVIEW BEHATHE R4

X 2B AE 2R SR LabVIEW 4R A5 ] AD 5 R B0d R4k

#2] (Labview ATTUF) BU%E — i (HdREED, (U18 Hdli Kb R
BEHIAY, Cu18 B RAE REEAFAE U 15), 58 (Labview HEFMX &0~ S5
RYHR T 15 oys18y Forhsea 1. RAENE AL 7. PR

S0 =: FIH LabVIEW 75 HEEH

XS ik E AR SR LabVIEW g R AD 1015 5t P il

# 21 (U18 il KA R IR A BT A5 ), (U18 B RAR AL FH 1 W] 45 ),
e (Labview MEFUACE 2077 SR R ST S I0 45 515 DYS18I) ISl 2. sk
MEPER 25 3: DGRl Sl SCu 4. Z0AMERT, S 5 B AL LA
HISLES 6: UL 5 Pk .

SERPY . XU L S KT BRI VR B XU

% 21CU18 HERAE R ARAFAE A UL 1), CU18 Hi RAR R FH 15 B 40 )
Fi{Labview EFMU AR 204 52560 RGeS 90 172 15 DYS18I) HAH K& 15, F H Labview
JEADAS A% S50 2R 8 HP (18 XUt S0 R 2L KT ASEHR 23 R P S LA Tl 4 KUt i
BRI LT seke, it i1k Ja E B I P XU, XU AR 5l (RS o Vi it
NECT B RN K
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KR T R BRI S8 N AL 3R 4R AT T 7 AR IE TR HI T RE

2% 3] U8 Bk RAE R AR B ), (U18 Hdhs KA Rl AF 4 H a5 )
F{ Labview R 25 2024 S R G 550 F8 5 15 DYS18IN)H AH G =15, K H Labview
REFUZLF S 2R S8 AU F R AR RN 21 2 KT LR S N Ty g -

1.
2.
3.
4.

2 HUBR 5 LN R AT e
SRS EATIN R Z0AT Sk
MR M TN R gk] e
HIBHIZ AT I RES A AR 2

SERN: A LabVIEW 32515 5 R A 3 ARTEOR AR «
2] (Labview AT THF) BUEE =3 (A
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AR P AE MRI

B TASER U CBOR, EZI R BT 80 7R (L% 1-8)

http://phylab. fudan. edu. cn/doku. php?id=exp:mri

SR EIRAEH & NMI20Analyst & RAZREILR &L

- - -
- ) -
. . ” ¢
At ARARLS

HIHIHIH AN

TEBARSHL:

o EMiY: KH 0.53Tesla sKHEA, AHT Fi1ILARAIR A 22.5MHz IIHEI7 98 ;

o hrvfE d15mm B A )

o MG TR EUERAE R LE>60dB, BIMRLMERE (x, y, z =AM 10D >90%, 7 [A] 73 #¥ 2% >0.1mm;

o WA BEASUNK IR R B ARG D 5MHz-30MHz;

o REPRERUR: PEAESERSE N 3240.01°C CIEHFFHL 5 /N JE);

o M EHLE: 165mm;

o [EMZIAIRR: 35mm;

o I EIEE: 15.0ppm (10mmx10mmx10mm);

o FEMEA: 10mm (FESEAMENSE) ARUERI AR WA, BEARE S a] ]

o rNTHARZ: BEUERAINE 1H A% 1) T1 R T2 Bhig(al;

o WIARIDNEOR AR WA DI KT 25W, ZePE R ELRE<0.5%, o >10%:

o PRAEIRAM: HAAARERI SRR I AR, T WINDOW H:4FE R G 7 .

o A (DDS MF KA MFEHI . DAC BEEEFEHIR. ADC {55 KAEF):

o 12bit HERAE, Hr kBN

o EUFAIARYR, AR R IR P 7 O 5

o CRHSCRERELER I B b e SRR v SR AR (M) 555 . DDS AR 10KHz~
120MHz 7] i, AT 3248t Sinc « Gauss AR AR al i (BRI R ke o
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LEAR

\

1. WSIEHES RS GBS ) — kit s 2, s (R
JARBOR SRR ) (AT ARSI S A5 1D A i Js B o0

2. LB IN SR 2 22 5, S0 6-8 kM.

3. SR 1 PHURSSHAMEER.

N
A3
B

o
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SRR E MM TR nsndi A AR LT RS TFRA S

http: //phylab. fudan. edu. cn/doku. php?id=exp:

EBEFRELE 1LopritaHBEaRsETRLTRAS

http: //phylab. fudan. edu. cn/doku. php?id=exp: plasma: start

-97 -


http://phylab.fudan.edu.cn/doku.php?id=exp
http://phylab.fudan.edu.cn/doku.php?id=exp:plasma:start

