EIEEUIFRAARELERZTAS |HE

2008

LEDEZWHRARF®E
ZiliEF

&

SR ¢




AL

YA

L)

1

*

iz

2008
SEI4E

%




BEEMRE (CIP) 8B '

MR BEHAT AR/ 2E DA W ARFERERERER
S5 . —dtat. ARIDAHAR, 2008.1

(2008 £ PA LB ARFTHE HED)

ISBN 978-7-117-09428-3

I. B M. & [.OBE%-BHTEAR-THES
Y- B ¥ SRR QM- BT #- B2 DA R -BTE
EH-H¥2E%H N.R42 R730.55

o E R A F51E CIP BT (2007) %5 178837 &

FEAXEP R - AR EERRR.

2008 2 E LA ELFEARAFERE RS
B S AR AR

R A B: 2EILELSIVEARRERERERS
HARZIT: ARIAEWRM (hgkek 010-67616688)
M b JEEWESRFENRE X 358

B #: 100078

[ 3t: http: /www. pmph. com

E - mail; pmph @ pmph. com

MBI 010-67605754 010-65264830

B Bl dEET DRERR]
g . FehE
F A 787X1092 1/16  Ep3k. 17
¥ 399 FF
R: 20084 1 HE 1M 20084E 1 A 1S 1 KEIRI

L]
KR
AT ISBN 978-7-117-09428-3/R » 9429
-4 #: 39.00 3¢
RRRE, @B, FTEEREMEIE: 010-87613394
JUR N & S E S A8 S 3B 2B )




L

ARHERAFR., PAB AKX TOBEILLLBABRSIFBRIENE L) EHX
XHWRA, 82001 2T AL LA, PABAEEULRIFIFER LM, Bt
FRBRANEERR TR LA ARBRESERNAT S8 A, 10 B4R H AR
LB

KEART 208 E2F LA LU HARABFRIRAXFAAGBEL)EATR
[2007] 153 &) XM, B 2008 4 A T A & W B R KM 4 K b R KM 3 B %
T, PAELMFRAERFEALRE LY WE 1I3A, 4, 2HES. GRE¥Z
64 ANkt “HahliR”, WX EWHRT, “FR AR, FUEKRES” AABEL
WEATAYAEH K L 49N F W 4N EORARERLE N F RAFTHK,

H 2005 £, MAMMETRRELEERMARL R ERHAT. hTHY) X
FEYFEHAI TN, RELEAARXER. BREE T (DAL U EARAREERE
T BERRETHARBL . AP R U ERAR R T A4 N RRKE, RELEA
REWRBRER, SHEENIRBEER, BERAATHELRESFHNALRLE S
BE, WETHEEMR. BiL. AHLXPHEH, 5HXBENEELT:

“EamR”: FRABEAFRERE -BHNE GHELL. KHLTHESE
A HA BT A v

HARELER: FRNENLRESE RO AE, AELTADHE. MM
B BBME. TR

R FRARIERERE AN, AERAET MR RE. %
TR, BERAMEAT R, ARERIERE RSB . KELTHRE
PRI

TRERBERY: FRARNEREFEWEN AR, AERRETRITN THER
FETHEER. ¥ EHEB B A & LHE B ERA.



= 522,
o
1T~ 1 T « T 1
R = T T T 1
B REBTHFE. TARFE B I I creeerrrrreerreestnrnniiiein 1
oW BRI R A RIT BB HAL oo eee e 4
%Eﬂﬁ‘ ﬁkﬂf/é‘ﬁ&mﬁfﬁfl—%éﬁidi&ﬁﬁ ................................................ 4
%:ﬁ ﬁiﬁ??ﬁ‘ﬁ%ﬂ"%“%ﬂﬂ ..................................................................... 8
B M TR R R cvvevrrerreneeenree et e e e e s 8
%:_ﬂﬁ %%%%Q%ﬁ#]ﬁﬁf/ﬁm ................................................... 11
%Edﬁ %%%%%%ﬁﬁu&ﬁ&ﬁ%ﬂﬁlﬂﬂﬁ ....................................... 16
BUF X () BEBFAEE e e, 22
T - . e - U 30
B - Y S ettt tetteeeettrereraneentaenetanraearratareranenanires 32
w5 BTG SRR oo e 36
%__—'_ﬁ‘ ﬁ%é%ﬁﬁ(%/ﬁﬁ#’%%)‘( ................................................ 36
%:‘Jﬁ %%ﬁ%ﬁé%g&]ﬂ;m ......................................................... 36
g% ERABBEETFE oo 38
BUWY HERE B oocoerrerrerecerorniiiiiiiicir e, 42
B AT coevererrneern et e e e ee e et e e et s e et eaaaaees 45
R I B =2 14 T 45
B F IR e 45
B BUIJE ettt e e s e e e 59
e I o 5 - S N 55
L - e 57
ERYH BE-BEE e 59
e < 61
g i . < 66
EAH O BEBA oo e 67
BE B JRIERIHIEE e e et e e e 68
H o O BAEIE e e et e s e a e 68
B B (FRRMZEBIIE)  coovereermreootnmimiiiiiiinncnenensee 72
e . -t 75
= A - 31 o OO 78



N P 78
B B RRIELIE ceeererresi e e 81
%E"ﬁ BJFIE  cecererreraneninret i et s s es se s e n e s e as 86
%W"’ﬁ %ft%‘&ﬂq’f@ ..................................................................... 88
T - 17 I N 90
Bz EEFPUIEE wvevrevrerretentettttioiiee ittt e et tta e aaeaas 93
B3 BEIR ettt e e e e e e e s e e 93
%_—-_ﬂﬁ & ﬁﬁmu ........................................................................... 93
A D & TS O U 94
BT BT -occoeerverrrreeie e e et ean e eee et e eaaara e 97
[ = 4 w%{éﬁm&ﬁﬂbﬁé ............................................................... 97
B ETEBAIIE T eeeerrre et eeea e rt e e e e aanaas 97
Sl kVﬁXgijAﬁm ............................................................... 102
g% I EOLIEITHL covevrreermrrrniiiii it e e e enen 107
Rk B F B B i et e e 113
ERY B IR IT IEE < coverercrtoreiiiiiiiiiitit ittt raereeteettnenenanns 117
XY M E frAlfe CT BERUAL oo 124
BT BBITITRIB L o ovoerrrrrrrieiiiiie et ree st e e e e 129
ENF BT EF B A A A cee e it eee e e e e e 133
EHY BT IR T R A v o veerorerterimiiiiiie ittt et e e ens 137
BoE BT IETFIERR ococeeerrrnerimniiiiiiiiiiciiiee e, B L PR 142
g2 —% o R TN BB JE U cvveernnennmnneiniiiiiiie i ciee ettt ee e e eeeanean 142
B BREXFFBERIR T oottt riieeiiireeeesernneans 142
2= BT B IT TR cov et ittt e e e 144
HEE BRETE AR FIBBETEFSE T oo vvvreeeerrinieeerten e et e e e e e 151
] ﬁ%ﬁ%é}iﬁ% ............................................................... 151
- i 1 5#;@%&*9@%%&;1%/& ............... R RRIITILLT T CORPY 152
g=Y BB FEFX () AT ETEE e, 153
E-gue AR B A T ooeevreerrt e e e e et e eea e e e 158
ERY PR B B R v e rttentin i e e eb e e e e e e nnas 162
&z ﬁgﬁﬁ%ﬂj%%@ﬁ%(ﬁﬁ ..................... Cerreieteiiirietietiiiiieieeaes 165
# % FE TG BB TEJT oo vvvereerrooteretmimiiiiiiiiii ettt rereiieneneesraserenenanns 165
g£-_% X (9 BHESIKE B IATT  cooveverernrntnmiiiiiiiiiiiieiierenieeeeenennees 178
EBHE T IETF B RERARAIE v v ovrorernonmrrerietiiretearetrnarenetensaeensnsonennnsnsenes 189
- ﬁ(%ﬁ/éﬁlﬁ%é@’fiﬁéﬁ& ...................................................... 189

g% ﬁ(ﬁﬁ—ﬁqp}‘gg\:mﬁ&gﬁ-.. .................... 195

@Ei



%’m%‘ %ﬂk;‘;ﬁﬁ&jj .............................................................................. 201

BB STIETT R RBIERTE e e 201
%___-_»ﬁ'— ﬂ(%ﬂ'/ﬁﬁ&*ﬁé‘?l{?ﬂgﬁ ................................................... 201
%:—_tﬁ ﬁ%/ﬁﬁ&*ﬁ%lﬁgiﬂfﬁé .......................................... 204
B A R AATE v e 212

%:ﬁ # B‘H@E‘Jﬁ:‘ﬂ%ﬁ&?ﬁ ............................................................ 214
B RIS AREBUE LIHL R coererereerreeeetiintiaire e 214
B B BUELIE AR e 219
BEY LT ELEE R crerrrenns ettt tiearr e eeenraeeeraaaanns 293
B CTHBUEAIE R crreerrrrrmearrriin e s renes 295

F=F W RMIEABEEHEAIFEAR oo, 228
B—F EFREMREMLEERAR e 298
B H  SSD BT AR vrerererterettiiiiiiii e e 229
i 0 SAD%#,GE@%&* ......................................................... 234
- Ru HBEME B B A HEE oo 238
ERY BT EF BB BT AR coveveecerimiiiniiiiii it 242
g AERAH BB AT F R rerrrrerrniniiiiiiiiinn e, 245
2% X BAGBHE e e 251
ENY BFBAEHIREIHEER v 253



=% £ B

BT RARABREIR TR T, BT EERRGYT G, EIIALR
ZH “HSE¥” (Radiation Oncology), EFSMEIMYES: . WRHIRREIZ (k5T —&()
RKREWTEMEREN =K EREFB. REENSMET, KA=452Z /R RETERERN
AFGEB TR BRTEHTHEGNGST, AERIGH RSN G S BEREYT .

RIGYEBUGT W LU B — AT, WAl LIAFER ORETEYT . REBITMARH
BUY) BT GERALT—EHETF I RRTA: R BT — T Ay Rad
R WBMLT— MEHATTAERERD BE. %, RIGHEISHRTRBREE MM
REGMESIREK, REHR LS. WSEENATH B MR BREMES RN EEE
R, HBREWEERE. EHEBEN NS TRFBRRERSDAT MR, RiER
FEHE, RN SEBONGTT AL TSNS R . S, b, SEER
B RH 28 LA K B e B B T R A S AR A B '

B—F AHEFOHEL. ARFEETH

—. WEHRfraIE S8

SEFEHAMFEPHWL, MG IR REE, RE 100 BEHS. 1895 £REE
BT X2k 1896 FFfRE R ARG, DA SN R KIGITRA 1922 1
BB X4t J6ART 1PIERE, AL, B XKWBTELHE, HXRNWEE
FIRME, BARREIR, REERITREME; LHe 50 ERA TOHEERIBITHL, |
FREFN BRI X KW BER, HEA KRB RERSYESE, E6KERE%R
Jr— BB, R EBRBER: M 60 FERLMNBETHRIMEEZES, BN
A& BRSNS HL.

S S ﬁ‘,



PRSNGSR EENAE. BEHINEE, ETFETE. TREZMHIAM
BRBEFT . B TEOGPERRBE, BREAATERGBT. RELER
PRER THE OB VP & RS OHTR . A ENL RSB R R TSI L

HEFIEY. EHE 0 ERFYENERT (R, 50 FR)FHERWHEHIHE
(rad), ZJ/58#E (Gy, Gray), 1Gy=100cGy, #4TF 100rad. AR FER GBI $7%
A SvitBEah. SUEEEBEAITTE .. RERSFIEUEZFEIR /N
B . L AEAMABEER, MO EES8TEREN. FREVIBAZMERR
SHEF T AL, HE 80 LR T IR ST .

WEHEYY: B TEBGHAT BRI EAR T @SR AN, RHERS ML
YN, RARERRARRMENNES S, ATHRKTBRLRYER, 19344
Coutard Z M3 EIMENGIT R, RAEHAES MRS, WikRH#ET 48w
RUXEI L B T2 RIS B 5 S B 8428, 1956 4F, AT MR M LK
B, VAR SRS R ML TS, B EHES .M R R,
BEME B R YIAAE B H MBI . R B X R4 E-at ] R X R T IR B
Br T f#. 70 4E4X Ellis $2 5 NSD AR 8 B8 B FHEHA T F R8RS, BERRRHLQ
AR, LQERBREFSER ST Mg R R R IEEASMGR N ESHA, B
REFERVRRE, B—HEHES.

HEBSGT P AR PR e 30 4E4%, RIFIRER X RIS, HIME
WM RAILEERABRIAIT RS, EWARSTRA. UE, TR MR
BEZHUY L, IR 60 ALK, BINATRBMRK, BT ESHMBERN, R
SEtEERGHMGE MEAITR (RIEMBRIAD, 3B MER E—RBE T 5 st #
B ST IR RERL . 1987 4R RAL T sP 4RI BB 4, 1992 4FFE 4T AR i 5 g
FHRE. REPERGHEFLAEERBR, 1986 F£4EAREAITER 264 %,
AHBHSET LA AR 4679 A, B THKMELS 71 &,°458770. 224 &. F) 2001 48,
SEFTBBIEGITHEBRA 715 X, NERMGTELE AR 14131 A, HbEAR
S113 A, FEARB: 3465 A, g 1986 4EH 2. 44 f%. B FEHAMBE AL BIFHLIN KB
WA HIIEINF) 542 7 454 &

. BERATRER

BT R RRBETATT R R WM. MAT, RXEREBHR T ELMEREE
36T, MERRCEB A 86T, AR FES MBS AP L= 2~3
FIRFERBRREETR (XL AULMARRERAR TSR, &5 T 1656 2 fi%
#F. MAMXHBREWRELRRE, PRI, CT RN, S/ ENETHRIRS
%o ENZEARAT LE T Mg i, Eﬁﬁﬁﬁf%vﬂ%?ﬁﬁﬁ (CT. MRI, PET %) #
&, KKHEE TREBIHEIT AT .

AT, WHTEBINATHA T Z#BEH4ER DR, @iF= fﬁ:’zﬁi%ﬁﬁiﬁ“f
BT (X, 72D, FRBUHAT (MR, #4E T #FRMEM. Wi s
TRIIEOR . SXMEME RS R RN B & R B K AR, T 57T U S sk B SHE
T7RIEI B IR B R BN R A KR O IE B SRR R B, SR A AT

&%—% SIS




RERBBOHIAITITR, A RRE, W& T REAERE, RYSEREXNHEHE
T B

PBMEAIT AR R RIILRE, RT RSN, TEAZELCHEARML, EFR
BHEEEREHMRRRIL. HATE NSNS IMRT SR 77 B R A 515 RE
SKTEE (IR . PR . IS . ok BTSRRI A S B I R R B R
IrIcE RS, MEEFARSMGD. :

BREK R ZHEE BiTEZMNTERE S EIMETT, BREEEFTIFREA
RE, BENGITIEAMIBLRGRIT A LRATA R AR . EHIALREE RIS
FREAAR) BATEARGEENET, TURARBFEAR, SFRIFEBL TRIERS RO HE
MEEBRE. BRALIRLURET KUIBRMA G RINETT Ohgt+/—EBE s shg
770, BB AN FARBTHA RS . AWBAREMMSET, £6TRHE
HRFERFERARBR. HR, BTSWER. BEPRE. G0K. HE 3R
%, HAEREMCEGITIRR, BOHAT BB R, BRE TR
B TR R MARATF R, BUNAT . TR RS S S E FRERR
BT RN R E R R

ABSAYIEHE R, BERIRTHMREERER (TCP) MIE ¥ HSH 5 % 4 1A%
#® (NTCP)., BRM LQBEKXREREADERXAR, EEFEKRIEE, ~

= WENETHIRR

FAR R PRI AT G ST BT R A B X PR A T R R X I B 4 4B O 4R
i, TETEARHE TT LU TS LAN I % R

L. B MERE

) PBRBAHATT . BRTBANAITHXREMNERIN, R TR G I SHETT i
et S BB Z B R R X L B R B, SR EIERE B, BRSSO VAR B STIATT
(IGRT) AW )% RS MR R RS R TR A T 18

(2) & LET §$2: HTHE. EEF. BEF, UERKRT (BE® LET $HiayE
Rk, MIARER LET SHREUR YR, B IS = S0 4 5B B Rk w4,
X — S AT R R MR T BB R BT AL (BRI EME T4 B 5.

) UBEEMANAT : BV ARGR R TR SEUNGT R RS, BTFHE
ASBHEE AR TR, M—SLEMEE2RAN. HHEAENRENRES, R
IR RESEERL A, DL RAIBIEIT A BLRERA iR R

4 MBIAIT: FESNAIT . TERENESHE — =T

2. BStEMATE

D FEHHSERS: BRAESEIBSETMREFEN, DERBEIG, SR
EE 1. 8~2Gy, —FMS5 X, BAE 60~70Gy, 6~8 MARMEERM. 8
RIAFIEEAS TR SEFENSHHNEPRERRANEE T, £ AEER
AT ZHSIREEBRHEFEAR, IRBRTHRFE. B, &6 Mty
FHERABSE, BB AT BT RABREBNRE X .

@) WSHRE/ R BB BB A A A0, BN IE % AR B Rk

FE R @{,-




SHERIATHE: S, (RPIERAS IR H R T A A TRm
RSV YR AP RO . RS M SC SRS SR B DK LA S A L P2 )
AR EEHE.

3. 2BRE

(D L7 s TR R—FRIMAT R, ERDIRRET i R
PUEAL T FEUBETEL. RIAMMALITEYNGH B TRREA R, ARRA
FEFTRL

@ EH. R, BERT: MSEENENAT HORE B T RE PR RGR
FIBUSAIR . PR PIST RS HUR Y2 00 2 UM SO ATIRE 2 K IR K 4N
BRI A0 F BB, MBI X ROIRTFST, FIER MRy
WYY TR B

RIS R BRI AR R IE . SHIORIA S A P 3
8, STTATHUAGT. M5 BUREETRCHRRATE HAT.

BoW AT AR T sl

AR R — AR B IR RR E B A, TR R R
W M TR ARAR—NEVLEB, SFEET. AR, BUYHET. P+, £BA
RE, BEXMBEHITHIGTR - M REANRTH . HELEEERNIR, SRR
A B ABEARBIMES .

BAHET EERER: WA RIS e B E R TR mAE, EH 2RI R S
Wke, BERTEE RIG/ERIGIT: B—HaHRT/ 5FR. WIFrEeRIrs . 4
AL/ CT BRIPLEN  HE REMEEX SRERMEEFASMSESHE.
HBAT B TRORET R (TPS) ik, mIEHUHRERE. HEMLMER. &K
SEABEMAIRSE. MATEESS. FrtRERGTRIT I R B BU R BT 5
e K5, HEEBYLAATHLEEN . REIEN , ERB—MRBNEREA T U S
HTAHAST .

EEANHANAITY, BENATEMABRESS5E, ERIHBNATHIGTE. &
FHEHSRATRTR —RIIME S, HENATRNS 5T REEESRBENHE. HlEM
8. FHEPETHEME TRRERR. BHRY, EEBMEGHNAT 2 Mng
R, —BRERATIFIRE, S—RHENATT R AT AT BIm R R R IIT, Tigsh
Bt ERE RS, He. . TiRMTRE—RKIGT R RS ET BRI
W, EERWEBERTH. B, ROTGESNET R REHATT E R E# %
REEM, MARBRKEN. KEH. FARBENATIRAEES, WIFitHERS,
BURET KRR, REARRIE, BUHATBAK T R v GBS BRI .

AL -

FEW AHETRAEALEGEARAH G

REBHHREE L GRE R, BENMIRED K. BHATTRR & REN ST
: @%—% B HR




B, SHRBERAUMBZHEE. BPEESMEESNKEEN A2 BR: R
BUBBE 1986 4E(UA 1410 4, Hep REHITH & 3%, MiH 8020 K& i
B, REUERA 4%, 2001 ¥R R, BARR A ME] 3465 4, K 1986 4
2 440 1%, BEEEIRS %K. AR TREHHERAERGT L. B S HSHA
T HBEARRBATINR, BEIHETHEARRBEIMAIAFAT, BRA—HRRBFY T
PUE N HRTA R 2

s Ep\ﬂkiﬁ,%

B 55 TAEH N A Z OISR, DANEGWAEECHE, miRdtsE O
HICHEE, ERRPUGEEES, RBETRSRE, 20T NBERS . WK
T TAREEXM A RSHMEBRE, WTHFBRNRIHE, ERERRIINE— (8%
EHRAREREOMEREL, MWEEERERZEREYRENREE, Rt &2H
KEGEHOE EE, BEXE T MR EMER, DUERHENGTHAR TR, 4
FEX TR ST B RAR X AT BB K BB IR %54, NME-S B B E B AR 1E
Ly WEEWIETTRIRFES . B4EWBRERBEHOERE. BINGTERAR
BRIITIBITIES , MRLIE L ERRRE, #MBEHEITHITRE 6~8 &, HAA
REMBHFNNEAEZLETEENEN, GIEFRES—REALERE, ity
B VY38 WA 2 o

BT HAHATF RN R TAE MRS, BT ™ ETER. B Er&TMEH
BESt, BB S B AN M T X O TAEE K& TAE AT R & B AR . BB
RN A TERN THEER. MANRTREABNE, CEBRREXEAGHHEE
MBS FBR. ER M IBERTIR DB YRS, EREAK, £EPHA,
LTOBRE, MABEACKIEEELRIBENERE. Y505 E R0 &Rk ss
TREZURFADNERFEEZENRSE. WERSE, ENTHRLSRETSK
WAL T HCEAWE. WEBEELENKIEL, BRUHERTET
BULRGMES N . GIIBCORIATTR E (B Mo BE#EE AR IE, 8BiE
MEARARNKRLGLRE, BEBFEHE, BERSEZIEMGLES, Bk
—RIIEE, EERARTER. BEAXHAERRASRN, WRBEARETEE
FAEL, NABHMRE, RERMEIBTHABHEEEMHAEENS, BdF
SBRELRILIGIT, U BREEZBERY.

BARRBEIMINOTERG, ETHHTEN, AEFHRNESTER, FERE
WAL, RETEEAXEMN. FBURSHRER, MBHENE, HYRNEETERK
W, AREEAME. SWKIOTE, AAHSHTEHEY, EAMBRFNRE, StEH
IR A AR R AR BRI APIT. b T TEMBER. RS, S
FERREY), —~EEICEEAHMEW, SFY RS, MHERLIME RO
FA. ANEAMERE. MRT/EPRRRG, WY EHAEEARBERER, A
POPARRERMF, BB HRENR . TSNS s, RIVEE
B, R FHGEE B ROV, RITHREERY. BESFEARAREE S
EHP R, AEETHARME, MBI ENa, 2 RsRES. mEms




WHNL, ENRPEE. RPREARFAC R, EBMELETE, kitEE
FPRILIM, AR, EEEANEEBRURBHREEHAFTULBEENFANE
EREAEL.

—. T A miR

BEARETEARRM TR Z%RMENIHAR. BIRBERELREHSHATT
BB AR SR R A A BRI BONATT A R T, B EHEY TREREK
Fo HTHEREMERNEN, REZSAFHRAIUITEFIEHATTHEA R KER%
B, EEARENERNTE, FHEHEARRMEFEAR RS TR % I Mm@t
FHEERTR . BRI —BBETRITHEAR R, EARMKFRE S, G,
YE. WWFERNEYERE, hi LSS VTR BRI K EER -, Fet
BEREBENEITT T, RO, HAMMAEAR LT HIX 2R AR

L BMEF ETHELMEEREZR. BEmEISn. REER . MERITE
DIEs BPEEAB R BT U, WRLC R3S s R A KB BUR RS, BREA T
BRI RE RO BTG TT B ORISR 5 ST 488 5 T 0 PR 0 2% 5 OB T 6 A B B
Sl DRIBITIRT B WOt R . MARMAB . b7 S0y B EA B
T

2. PhERRRIE BN SHORARRHOR AT REMmH. Nt SREREN. Bk
WER BRI, EREHEMSNAIT . A TR E AT R BT AR S
MERBMXIERFE, FREREBEINAGTHR, ANEEREN, FPEERY
s, &k, 8. BREBRIHIL) . RAREEMRZEEBENEATF R, ABBERR
TSERREHATT IR, SEREHRIEIT.

3CHXEMMIR AENHYEENBS Y ¥ RIOTERBRAERS RIS
BHBRE, UAEEFTREGANISERSHRIEE, 9 TRESNTEE. 59
FRAEFJE A RS « AMATARAE R B R R DL B R R R 5 R R B R A 522
e PR AIOEAL s AR BOAYT TR 40T A ) P X A AR B 5y = AU L A
RERIERAL BT RICES . BB BT BAR 77 5k B AR HUHATF AR .
BT HAADHRRE B ENE RO EVREER, FRRRE&Z R E ML, FEi
WHEARRAS SO R AT B8 . ERSHEY S, SH TR EBE L Atk
REEWBOL . A ARG AT LOAYT PR R R — R . REhsTEIEf 44
HRESIRE . SEEHASENBHEHZRESD . AN &Y EE SR
SIS BB R KRR E ¥ HRWA BB, DOABIB R B AU STk et
N & BEN LSRR,

4. RHftt BUMETEARR TAERER TN ML U ERE THE, SATRMNE
B-LEFLHEENN (QFERERHFBMELANTAEAR B—ROPEMIE, X
FEEE R TAE A BB B B 5 L EALAERGT WRERS, SRAMEBEE SRG
Srt B, SERIGITREMES ARMIRE.

BT HE H R SSHETHEAR R R EE RO A SR RE, (H—ie
ELMAEALT, MINGTER RETED—EERE, BESh L KRG 5

@%—% EiH201R




. 25, SMARRKER, mEBAREIN. BEEEm. EERNE, FER
AL RSER T RS 5 MPATHENRITF SRS, N US S5 —ERHEMBP IE, KT
WHICERPOR R, BMEBHFRRBRIEARR, GEREN—ERHR. [, MY
ZHMEE—SEEFRAEARNPPIRE. MR45%], SH5REHEEFMARER
FARWES), BEMTHBARESRII TV PHEETE.

BZ, BMEHATHEARRREHD, WaRE, THEFE, EERFDMAMFELR,
M%EIMARNEE L L AT KEE RS WEN, EHNRERESHEGHAITIR
&, BOMBUBITER, fAEHBIRFNBSHATTER, GREERNIGBHME
Fl HBRENEE.

S @{,



YIRm ST RETHE, S THEFAR. BREMNERET (WHTE A 109
Fe BT XAECHCHEN. TRETHERSTFRITAVBSRE KT ER S5 F L
MEERET LR, BAXS B E AR TFHEEN.

BEfHRERTEMgA e THR. KFEWES, MFREFHL. B TH AR,
BIRER 7B . EFRERYN 10%em, FTFERHHERAHR 10 cm, HEST L
FRANARETHEE. BETEHRTHPFAR. PFRRTERIET, ENI0RERIE
L%, F—ETREBSEMN. RFHELH, FTARAFE. BTREAN 1/1840 4
FymRE®h, BHHE. —MNRTANERBHEEES, Q2P EFTUE=
TRECXFSFR. Ko, XHRFHEHS; ZHETEYR UBENERTE: A%
FFRERRE, BBENKEFREASFRZEM. BR, BRPTHMNET AZ 5
5ty RIRTFEPE, BAEFRNET Z. B TARTRRANER. 852 PHETF
HWEEM 20° B, K o BAHBBSZMREH HFIM|AEN K. L. M, N,
O, eeere B MNER, BREPRETHRSIIN 2. 8. 18, 32, -

. BEFEBESL

JEF RIS TR ARTRRET 2 AR MEREES], MARERNHRTHE
ARREAEE. SRERBIMMTERTREECTH FAAANSME. IR EME NS
FERTERMELITEN, XMEEIT, WETBIEENRTRENR, BRETF
SRFEREGRARE, FIMBETFH KERTFHEEMEY T0keV, BEREEZRK
HFZRETN, ELOUFRMERTFESREFENSEE. G K BE TRERT
BERS, AT REZHNAED T0KkeV (RER. NEEBTRERFRNRST LT
2= WESNE (EREER) ERETD EEAMENER EMER, R BANEER
B BRBHERLDETHERRIN, HRAFERS, FEIXHESIETHELREE
M, AR TPUERIRRSE, XM EREE RN T RSN, SO RSN R
HRERY, ARELMEE. WNEMET, L ESRTHEMAKE, WERHEERY 70~
53keV 1y vy 6F, MR TRXMEHARN K RIHEES. FRAEE L RO THEETH
MR, A M. N, O%RRFREE, e mBam L RHEEY. 2.

.%—% B it 2013
8




= B B R

BEFEAET JET. 1) BEEEIER, FRTEERRFERES. WRAH
RERMBE, FTENESEREHE —ERMBRETLML THRES. YETEHH
REREESE, EUBE v b THRENEARE, PO THREESTIRIREES
#Z. BRiEEEENEETH—KEKEEM, o]l ZRERERTR -

B TR T RERR/D, SERBALER ARUBERSEMH (SD BuLH () &
7~ TRBRFRE (V) BHTHRFRE keV) FRBFRIE (MeV). 148 FREE
R—IRFEEZPED 1 RSB ZTREBHIE. X R NERERE

1eV=1.0X107°keV=1. 0X10"*MeV=1. 602192X10"¥]J

M. B & &

X SHERER v SHRADRYE . R, EHE . OISR —REMBRREN BRI,
EMNZENXSMUEFRRAR, BERARTTD.
BN MEER SMELREN:
’ E=hy -1
Eh, R EMBARERT (D BERHBEMLRE (1/#); h BEWEEHR,
h=6.626X10"%] « s,
RS v K A X ER:
A=c/v (2-2)
EAFERBEMREK (m), FRGBEMNE (I/F), c HkE, HEN
2. 997924580 X 10 m/s., .
ERRAX GBS NERSFRRIE L. RERITZ% 3R E s e,
BEREK; BB/, R,

. REXRR

REMERREYRMEREE. RERMGERRTUMEHTY, NYENFREES
AR AT, HEERB R AEMMN B, RZIFR.
FEMBRMELRE:
E=mec (2-3)
R LA BN A B X R R
AE=Am « ¢? (2-4)
AP EnWikiiee i, SOhER, AE VRN HNE; m WYk EE, 2
WATRE, Am AYEMRREZEL: o FtHE.
pign, AR —EREEMEHILFERNET, TUHRBRIAE -SRBNWERASY
FXit,
FRABHKAAXISRE Y, EEWIENFE m EREEE v LTk, Mk
BERFR, ZYIRA R BRI TR mo. PR R BB 4035 BhE R TR
AT Y F 32 2 B S T RE A L2 rh S

BT RECATYEPEM



A HEMERRENREAE

FMRER—EILE, IXTRAEHEMEZBRAR (SBFH0 AMAENRER.
Lk ERE EE RN TECRHE. FEARENMARENTR. EFFHvh
F 2 KR ELHFHE-MRERR, METHFHEKT 82 HIURBARE, SHEHBK
St BT E EEEMBNE (BTN 82) MRERME.

AREMK BRI 2, BEBRS—MEE, XMARBARIE, X2
BRI ER, REEERRIBHEER. REEMRMREARHE. FEY
XMHARBEEFERHEFEPHNR TP FAREEEERN. BERFFRNEM,
—MIERNFMEBRREZ. TRRAPREENERRRE, LA XAKRRsE. fom,

5#Co B 8 AEINIE, 4B Co.3Co.3Co.5Co.5 Co. ¥ Co.8 Co I Co, HH{X3Co
REER, HRBAARHE. IERFENBERREEIFARN TR EEREER
g,

HEERMAHERN MR, ETELRMEEANS. RS ERETEE =/
FHR: o« FEF, BEA, v EREMAE. '

« BARFETHEARBBHE « BF (AHNETFR HETIR. 85 E4E o
B2,

BEARFTHARMBF B FRERT FEAMNET) REHK I HiEE
TRFASE. BOHE TN B 3, REHHIER TR BT84, FRNEHETH
FRAPIE R 2K

T ESHRTEGE LIRSS v RN AR R, MMBRTBIREM AR
S, ZABEKRR v RE. A THESHNETEERINEREERBE S
FHIUEHBREZET, XRARBRY NS, REHKEFRINSERET.

B R E L RARERSHEATELRELA TR, R =4 R
REREY on By v IR, B0, Co MSHIRRE= 4 B 5148, XA HMARGEER ¥ 54,

B IR TR S A LR

N=N, e * (25

KF No ARERNEFE: NAESZE « HZ20FETFH: « vEEFE N, ERI
TN BatE; A HREEER, SHEAHEEENE - NEELBREE 5O A
HH; e RAAXMBMIE, H%F 2.718,

B R B R T 8E B ER I B — B R B AR AR A R S e R
B Ty, PEPSETERNNLELR:

Ty/s=In?/A=0. 693/ (2-6)

FEBR AR, WA S, X EEHARRER. EET n MEEY
B BT EERBGRERN (1/2)",

BAHHERR VP56 « RIERSTER TR AT YEERTE. PHEFSETENR
BIXRR:

=1/A=1. 44 Ty, (2-7)

TSRS PR — S B U A 6 A — R U P ] 1 6 1) 22 AR B A R LA %
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