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(417 4EID) 5 1 AP

ROM 125/ 30 iI£2WT, 5 DOFRKD ) bl 2 % 1 D&V, 72, [ 31, [#] 32
oxFED[ | pEmIconT, MEROBIRED 5 b RS WY AE L | 07 R, EETHI
16 > THRESFRARICAEAE K.

1 0.024eV ot o@E[m- s L TR IEWHEIZ, RO b N, 2L, vETOHR
X 1.7X10 % kg & F 5,

2.1x10"!

2.1x10

2.1x10°

2.1x10°

2.1x107

a1 R W N

ol

) 1eV = 1.6 x107Y] B X WEBIZALVF— E=mv?/2 X,

1
2X0024X 16X 107\
= =2.1X :
v 1.7 x 10-27 mes

M2 WETALTYDRLELEZYVYFL—Ya Yo KREEKREIZ. 1130nm TH 3, ZORES
bONTFDIAINLF—[eV]E LTHRDIEWVHEIZTRD 5 b Eni,
1 4.0 2 6.0 3 8.0 4 10 5 12

%) 4
(30 RDWELE AN —EDBER E=he/l BX U7 7V 7 EH h=413x10"%eV s, N
W 3.0x108m-s™t kb,

_ 4.13x 1075 x 3.0 x 10°
- 130 x 10-9

=95~ 10eV

M3 E=mdoRIEAT IR0 BDH>H, ELWH oA FEND, 272 L, EdT AL —,
FEE. clICEREERT,

R EEFEERIC 510 5 =4 L F — L E B 0%tk % K5,

NOBATHEIN (Za—tv) VL L. EOHMIEN - m Itk 5,

BTV OFIEZ AN F—138.19X107 1] TH 3,

lu (iR EEHAL) (3 938.3 MeV IHH43 5,

1 ABC D4 2 ABD © & 3 ACD o & 4 BCD ® & 5 ABCD ¥ ~T

g O w > B

)
=X

i
A—
—

4 4
aul
i
-y

)
=X



(BA 7 4R 56 1 M

A IE E=mc?3ENEIERICE T 5 =4 X — L HEOEMitEE2 £ T,
B:1E INOH»VIKRZ ImErTeEtHRL1]THY, TALF—DHII[N - m]TEKT Z
ENTE D,

O
F

BFOFET AN F—FE=mc?2 =9.1x10731 x (3 x108)2 =814 x 10714] & & 3,
D:# 1u 13931.5MeV ICHHY T 3,

M4 Xofdidorb, ELVDooMERITEND,
WERIEfTIZ, == — Y 23 S e,

WEBEEHIC - TR X BRI S 2 2 &3 dh 5,

A=Y eIV AV cEFL =2 —P) 2RI NG,

KEHE s TA—Y 2B MEINE Z LTk,

1 AtB 2 AtC 3 B&C 4 B:D 5 C&D

g O = »

() 1

UEas )

A IE JHEIRREIC B 2 R TAL R ECIRREICTE B 2, y MEKIBE S, Zo AL F—ERNET
DIEEBETICEZONABREWNEIERE X2, BHEALEAZY, =a— M) /7 HX
ne, I N2 NEHIRE T I RAD T ANLF — AT P L e D,

B:IE PIHRIIC X o TR OBIEICZEAAAE L 2 L. X O AMIOBEE 125 2 D Z=2FL~BF §

5, ZOLE, FHEXBBBIBINDE Z LD 2,

W DWLEICZEFL3E U 72 B, X WAMUIOBEE 728 DAL ~EB T 5205, ZDLED

WUEE T O AN F - OWEETICHITL., EF2 I N2 BRE A — Y =31

XX, ZobE, MHENIETFEA -V BT IR, A=V 2R TCIE=2—1 Y

VA G- AR
KETFHE TIPSR E L 2720, A=Y BT VMHINE LD 5,

i

@]
uib
0

uib
0

D: &

M5 BETICETIROILED S B, ELWh oofA&RI D,

A EToOHBKRIETH D,

B HENTOIALE—1Z, Py 77 —8RICX VLS 2o,

C BT LBETOMBEBICKL T, 3HONTERET 2 035 %,

D HEZEHFTRLETH 5,

1 ACD o4 2 ABoDA 3 AC D& 4 BD & 5 BCD D&
(#Z) 5
(figaR)

A BETEETORNTTH S,
B BT BTN L BRI I N H vy <oz 3 ¥ — 3. MR EET

-2-



(417 4EID) 5 1 AP

B OELEHZ KL 72 Fy 777 —ZRIC X VIER Y ZFFo,
C:1E BETLEFPNHRL 2B SO F 2T 2 2L d3H 5, Fric, BT LETH

FELCTRY b r=y LZBR L, ZHIEKREO & 21T 3EFHEP LA L 25,
D:iE BETIREZERTLETDH S,

fl6 HETICBAT 2R 5 b, IEL WD DDA IE LD,

A VIE1/2TH D,

B ZEFNARDIFTF R TIEBGT X B D ev,

BT & v Ew,

JRFEDINTIEp T 5,

1 ACD o & 2 ABoDA 3 BCoAi 4 DDA 5 ABCD 3T

g O = >

A:E fEToRv I3 1/2TH D,

B: @ SRDOLKIEFN A *Fe (f@tﬁftt 91.754%) TIFG T8 26, TETE 30 TH Y, ik
TRDOTTH% v, —MRIC, ZERNAKRTIRPEFBIZETRICHRTEHEL WD, 2R
h 5,

C:1E W1 oEEIZ 939.565MeV/c? T, G DEE 938272 MeV/c? X Y E\>,

D:1E T EHEIMCRARE T, FT o/ CidEiMl 125 0 cp AL CHBTIc .

[l 7 7.5 fFHIIC Ay TH o7z ¥Cs DISTHEDS . BIFE Ao ICHER L 72, BIFED S 15 SR OBERER A,

ET DL, A/AIDHICIRDILWEIZRD 5 b End, 72720, WCs 0% 30y & T 5,
1 0.40 2 0.50 3 0.60 4 0.70 5 0.80

(%) 3
() TETREAL 23 7.5 E CTA I LICE L L 72D T,

7.5

1\30
Ao = A (2)

LRE B, 15 FRDBSTHEA, 1T

1\30
4= (3)
THEHD D,
A, /1 3%+ 1%
A_1=<§) =<§) = 0.595 = 0.60

M8 [ERICHTIELNRORERZ (2RI AL LTEYAbDIREND, 2720, HTHES

-3-



(417 4EID) 5 1 AP

B Z PHETERE NOFETOEEEZ MZN)ERT oL L, BET0EEZm 75,
M(Z,N)—M(Z—1,N+1)

M(Z,N)-MZ+1,N—1)

M(Z,N)—M(Z—1,N+1)—m,

M(Z,N)—M(Z—1,N+1)—2m,

M(Z,N)-MZ~+1,N—1)—m,

[0 ) B Y N N

(5] 4
) B cid, KEMZ P ETBNO RT3 EMZ — 1, THETEN + 112k L. BETF %K
W32, HRFroEEZMZN)E T 5L, BEFMCZMOETHPELET 5, BEEZORTFOHE

M(Z-1,N+1DICEZ - HOETFAEBEINT WD L 2RQUHICEL L, pHHERHIROSEEE
X
M(Z,N)—M(Z—1,N+1) —2m,
LR D,
9 FIERFOMEICERESZ M2 M#EzGRE LTIELW b DDHAEIE. XD 5B Lk,

A ¥4 7uvtuov
B avyzsZsuzb 70k v RNE#EER
C 77v -7 77—78n#d
D EHIEERY) =T v 7)
1 ACD o & 2 AB DA 3 BCoAi 4 DDA 5 ABCD 3T

)
=

)3

O
i

aul

)
=

i)

w4 rm ey i (EEBD ESICX o TR 2IE S 2

D IE :yﬁﬁu7b-7»vaM%“vuﬁﬁ%%TMEié

£ 77V T - 77— 7 RNLES CIREFRES CTE S %

DER O ERRIE SR <) Ty 7) TIEER (SR EE5IC X o TR Z2IEST 5

O o w >

ulh

f10 XKoo BbIELWH DDMlAGDLEIREND,
BPEMNEZRTIE, IEEHN O ERKERIC X WV ETZIET 5,

YA 7abuycli, 74 —BEBHN TR T % FE X & TlE S

2y w7 b 7N YRIRE T, BT S s~ T ﬁ% HOmEEZRS
SRR T, v o7m ey b FAkE#EEE AT 2EHEY v 72T, BT AL ¥ —
DETZEME, F X420 o fRmERA X 0BG Z I 13,

1 ABD ® 4 2 AB D& 3 ACoAi 4 CD DA 5 BCD o &

g O = >
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(BA 7 4R 56 1 M

() 1

(fgaR)

AR EFERIEES T3 EEEE BIEIET %,

B:IE %47DFUV@@?4—%T»mﬂ&%%%%ié& KiF 2 g 2,

C: 34 [lRd 2k~ b CEMZENGEEZG 2B HIAAZMESRE 7 7Y -7 - 7

5 — 7 BB & 032,
D:IE BAEMHTIEy Yy 7 m b ey L ERICH AL F 0BT R HE &, BRI
b BUDE % LY i,

11 ROKIGORD > B, FBoTWwi D&,

1 SLi(n,a)%H

2 Ne(d,a)"F

3 %S(n, p)¥P

4  Fe (n,y) *Co

5 25U+n — ?2Sr+12Xe+2n
(%) 4
sy )

(n, @) T, ﬁ% B3 L. WFES 029 %,
Bas2iy L, JRFFE 50515 %,
(n, p)“G‘&i\ %éﬁ( e 3. RTPES XIS T 5,
P (n,y) TR, HEEDUEML, FETESIIELL R,
CIE PHETEREASE T, BERHOA LR TES OMIRZLL v,

12 FETFORER IS EZIFELZ L LT, ELVLHOOMAETIIRD I b L,
A HKFEE ZHEKEDOKMAKIG
B TAAL¥—10MeV D y#RiC X 28 & DG
C 22Cf @ o H28
D BhiEt L 25U & o HMIG
1 ABC o4 2 ABD 04 3 ACD o4 4 BCD D & 5 ABCD 3T

() 2

(hata)

A:IE *H+°H — a+n+17.6 MeV Ic X b 14.1 MeV D72 HET 2,

B:E yMOIAALF—2H8MeVIEET—2Y472 ) ORI AL F )2 WZ 2720, FHTK
HFRETH 5,



(417 4EID) 5 1 AP

C:# »Cf — *Cm+o FafiETHY, PHETORET TR,
D:IE 225 3o EEh T 235%4E S 5,

[ 13 BFs HUBIRHECE IC AP T 28 A L CRHEOT A B & (n, a)ISZE S L7z & I X
N5 ok OB A NLF—[MeV]E LT, ROEVEIZRD S B I, £7ZL, 2D, a)
FOIED Q iz 2.8 MeV & L., LB IFIEERECH L2 DL T 2,

1 08 2 1.0 3 1.4 4 1.8 5 2.8
(5] 4
(fAEst) FOGTLi 23E L, OffiiZa s "Li 25 EBIERFIICHE > TIHD T 5,

o)
i b AL E I 1.8,

M 14 WEERZ OEENEN T2 EN Z, DJRT2 5 7 2YE 2@l 3 2 BRIiCHMEEGEL E 0 3854,
Z OWIHEEIZ. KD I b ENICHHI$ 3 5,

1 Z+4 5 Z12Z2 3 Z1222 4 Zl'Z{Z 5 le'Zéz
(%) 5
(fgsn) 7% 7+ — FEGELOWIAR X 2 DM ERN T OEMDOED “FEICHH+ 3,

15 Ik 7 & VVE 2 S 2 i 7% & O ERELIC B W T RO D 5 BIEL v b D D e d
X End,
A BEMBKEWETKIZERE RWHEEL D 2,
B @R T LR E D07 —v YHAEEHICX %,
C /INAEBEELZRAERGEL X D b FAEMEEIKE W,
D A AF =@ RT3 EHEL T A1 < v,
1 ABC D4 2 ABD © & 3 ACD & 4 BCD ® & 5 ABCD ¥ ~<T

(W5 5
) 797+ — FEEALOWERo(O) . E,72,0%. ZnEMEET L ¥— HEHTOBEH,
R HOBH, MELMEL T3 L,

7277 o\ 4
o(0) = 152 (smi)

NI

A TE WIERE ISR O I BT 5

B: il WMEELIR 7 — v YHEERATH 2,

C:if WiRU(sin?) " ICHBIF 5 o T BELRASIIKEL X D FE L 2T U,
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(BA 7 4R 56 1 M

D:IF WHEIZE2ICKEMT 2D TCIALF—RE VI EEHEL T 1Lic < v,

f1l6e av7r vEELICBET 2 R0 D 5 5. IEL WD DDHE&E IR E s,

A HTokTHEEZRTHRTH S,

B BENLTFOWERASETFOWREIVELI B2 Lixnw,

C KEFOIANF—EIAFHRFOZANF—ICHELLBZI LD,

D BT e AT o RO EIZ. ASHETOREICHEIT S,
1 ArB 2 ArC 3 B&C 4 BtD 5 C&D
() 1

#aR) 2> 7' b vEdELIc BT, HEDET & ABDE T OIR D% AL = (BUELIER) — (AFHEER) 13,
hm,c,6 %, ZhXh7 7 v 7ER, ETHE, LE, troildElAaL oL,

h
A2 = — (1 — cosf
mc( cosO)

LRINDG, BELNTFDOZANF— E 13, AFNETFOIALF—2E L5 L,

E= By

EV

1+mcz (1 —cosB)

LRIN, KIVEFOTANVF—E L, E,=E,-ET® 5,

AIlE av 7 b LR, T ETOREL TN THERTERRTH %,

B:iE Al>0%ADT, (HEKE) = (AHIEKE).

C:it RMETDOIANF — DKM e BENET DT AL X —DBRNCRZLETHY,
=ndD & X,

Ey

2E
1+—%
mc

Emax = Ey — <E,

LB MTDETOI AL —RHA K,
D:@# MEBAMETOWRCRIEAIL A, KEIEKO— BETOa YT bV ERTH 5,

17 ¥ - BEFNERICBET 2 X050 D 5 b, IELWH 0D iE &,
A FRioEL RS %,
B *Mn 25D y ST b\,
C AMLZBETLHETOEHTALF—3EL LA D,
D HFIAAF—PECITEREHERIEL 25,
1 ABCoD4 2 ABD#H 3 AD D& 4 CD DA 5 BCD D&

M

) 2
()
A:IE ET - BETHAERIZ, TR R E 2 EE T 2 BRICR TR OES s —a vES L

Sid

aull



(BA 7 4R 56 1 M

mﬁﬁmbfﬁcé

B:IE BEETNAERER S TR0, T DI AL F -7 %k%a%@%ﬁgilzw
‘—ﬂﬂ%h@WMLf%é%%ﬁ%éﬁ&MMn@ﬁyvﬁi&%&ﬂka@ét@
FRAERITE T &7,

C:88 Bz L, JRFDERE TR - 7256, RO ES & oA, BMoRBEFIC XY EF
aFﬁ BT AL F—1ZFE LR bRV,

D: & BT A OWIIREIL, KFDOZANF —DAEED L 2 WEZEZ 725729 Tld/h
I, ZAALF—DHINE LB ITKREL RSB,

M18 XD b, IELW»d DDMERITEND,

A A—~ix, BRIZDZRVOBEHRICR LERI NS,

B FICRICETEEEI—<F, 1= LD DKE W,

C h——=icld, RHCTERLZMEBNTFICL2RNTOZAALF—(E13EEND,

D 0.1MeVHUEDHFTIZ, 7VZVRYZY)DE[A—< T ALF =L L HIHMT 5,
1 ABC D4 2 AB D& 3 AD DA 4 CD D& 5 BCD o &
(%) 3
sy )

A IE H—=F, rehET R LIEMEN TAYE L OMAEERA T, B EEY -V ETRED
BN TICEG A -EHE = V¥ —DRAITH 5,

B:# h—~3, HEI—~LBHHI—~DHITH 2,
C:3 H—=icid. RIVCERLZ TEMER T ICX3RZNTOIALF—(EREETNS,
D: IE EER (BENTEMENT) LOMAERAICX 2 A0 F—BHIZ, 0.1 MeV 255

MeV O#ificld, Tl Tav 7 b viELICX > TRRZ 2, 1.022 MeV il 2 5 L E TN
BB LIZWICETS LIED, 8 MeV 282 2 L Z0FG8MT 5, 2 b DDA
AOME LT, ZVIVRBEYDELRI—~BFIZALF—DHNE L bIC ERT 5, (B
% : ICRP publication 74, & A.1.)

119 20 MeV @ HPET & BPEBGEL L 72 KR BIR T8 (PC) i K= A v ¥ —[MeV] & L T D ULV
flilZ. XD 5 b &,

1 2.0 2 57 3 10 4 12 5 20

(%) 2
[%ﬁ]ﬁ% D AFIRLF- D3I v, Tl L 72 E &M OIRIPRLF I 22 L 725, BRAR - 0 H) — 1 L

F =KL 725 DIE, BER 23 AR IANCED & & TH 5, HZR D ASRLT DL Z v,
HEMOK fOHEERZVE T2 L, EEERFAE A F—RIFATLY

mvy, = mv + MV

-8-



(BA 7 4R 56 1 M

1 1 1
Emvg = Emv2 +§MV2

vEHEL T, HEMOKNFDEEI T A V¥ —%RKD 5 L

L2 1M< 2m )2 4mM 1
— — — - = X —
2 2"\ M) T mrmz 2™

%mv% =20MeV. m=1uM=12 u ZfRAT 5 &,

SMV? =00 % 20 ~ 5.68 MeV,

120 $PETLVEOHAEERICET 2 RDEED 5 b, IEL WD DDMHER T L,

A AR A F—fHEIC BT RICKTIE P A F —E s 5,

B W ETESR R T,

C 0.1keV~% MeV @A F¥—fHBICE VT, RICHTHR IZHEHBAICKE L 22 2L 2d 5,

D 10 MeV %z z 2 @@t 713 i 74% & O IFERELIc X 0 2 il Eok v 22 2 &
Db b,

E TAAFX—E O EKR EHERELL 2 & &, BELREToz AL F 12020 £ %
T O TS,

1 ABC oA 2 ACE D& 3 ADE o4& 4 BCD o & 5 BDE D&

A R AL F IO SOCHTERE IX. 1/EY? o 1/vic il 32 (1/vRl LT 5),
B:iE WHMETIR. 2AAF -2 5meVL TR AL F—hETFTHY, V- 7ufRIZ04
nm B EH Y e o JE T REERRE I TR L BT RR 2R T,
C:1E 2RI AR E N2 L —HIcEHAKEZIR T 3205, 2 OO T A F —Hfr L A
BTALX—28—87 23 L HEKEART 525, T AL F—HE O IIHFZIcX ) B
%, Bl Z1E, Fe lx. $ 10keV 2> 542 0.1 MeV O HFH CHIBK I E K Z 7,
D:iE T A LF =25 10 MeV OHHEFIZEFANIC 10 MeV O AV F —ZHibilly, 20
IANF—3IMTHZY)OEATALF—-8MeV 2 TEY AT EHEDET2D
DETHRBHT 22 L8 TE 5,
19 OO AR T (m =1 . BN T2EKEM =2 e T2 L, BHEZRD
FKFDRADER T AL F — (3,
1 _4Ax1x2 8

_ 2

= E,=—E
2 (1+2)2 ™ g

TAAF—RIFANC XY . HELPE T OEE) T A v ¥ — D i/MEIR,

™
ulh
0

8 1
——E,=—=E, #0

_ 2 _-F
mv nTg )

2



(417 4EID) 5 1 AP

b, b, BELFETORAKDO T AV F =13, EHKFE & HAEHE$ICHTT (0°) I
INBLE, E LAY, BETMFO AL F 1L, E, /90 LE, DEFENTH B,

M2l RoWED > B, Z0WYEFTD 55MeV affDOMREE[mg - cm 2] 28k d K& W Dld &,
1 K& 2 ~JvL 3 vJav 4 Fr<w=v LA 5 %

J
(#e) o oG RMHIERE IS RWED Z/ACHIT 5, Z/A 2/NE g EERIHIERES /N X
<L FEUCHEE (mgem?) %720 ORFEIZRL 25,
KILHED Z/A  H=1.00, He=0.50. Si=0.50, Ge=0.44, Au=0.40, L 722> T, &N TORE
[mg-cm?] 23 D K Z \»,

22 XoMoH>H, ERITLEDDODMAEDRITENDL,
A (ROGHTERE) x (R 7z v 2%)
B (EEIAVF—INERE) X (EREEE)
C GHEH) x (REEH) x (UHHe
D (#LER) x (Ba#EkeE) x (i)
1 ArB 2 ArC 3 B:C 4 B&D 5 C¢D

R%E) 4

at) RX. K, BRBoX T2z ZnNZ N LTM L3 5,
A [L?] x [L2T1] = [T]

B : [L2M1] x [ML?] = [1] (f#£X7T)
C:[T!] x [T] x [T =[T]

D: [T x [T] x [1]=[1] (#&XIT)

M123 ROEWEZOHAICELT, ELWD DDFHAEEIT E N,

A TV B
B #AveyvEM 0 —— ] KO
C Va—FxUEH —— m’!
D 7T aER ——  mol™!
1 ABC oA 2 ABo&H 3 AD DA 4 CD D& 5 BCD o4
() 4
(i)
ATGH J-s
B:ad J-K!
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(417 4EID) 5 1 AP

C: 1k

D: ik

24 0.20 MBq OFEMERRIE & | S fRIERET 23 200 ps © GM FHECE CHlIlEE L 7= & 2 A, FHECKIZ 1000
sTITH o7z, BAERKICHT S D GM FHEE O RHEIER (%) 13K D 5 B E b,

1 0.31 2 0.63 3 1.0 4 14 5 1.8
UE) 2
(fAEn) AR 2 #1E L 72 B oo 214013 1000/(1-1000 X 2 X 104) =1250 571,

z
L 7228 o TERHBGNE 1Z 1250 / (2.0 X 10“) =6.3 X 10 = 0.63%.,

il 25 JURHRRbERICRI S v v FLr—2iclT a2 Xoitido 5 b, IELWd ooflGgEizEh
A

LaBr;(Ce) 1% Nal(TD) X Y b 662 keV y #RICH T2 = AL F—REER R,

CeBrsHh D Y v LT IZ N TE D RN FTE L, KL ~OVHUR BRAIE R O 12 78 2,

BRI v FL—2 3 H 2 b DK AL F — BRROFHUCHEH S 1 5,

BRIy v F L —2idEmEP o A F—H{E I I NS,

1 ACDDA# 2 ABoDA 3 ACoH 4 BD ©#H 5 BCD @&

g O = >

N\ N\
Pz
1 4
g n
— —

B

: IE LaBry(Ce) 43f#fE~2%. Nal(T1) 4 f#RhE~6%.

D3 CeBry @ Ce IIIMSHMERINAAIZE TN TRy,

IFE ARGy v FL—2MEz AL X— BROME L Avbh 5,

IE AR Y v I L — 238 MeV BE o SRR ETEE A By o s,

g 0w >
=

126 2oL Ity ZAEFH(TLD)ICET 2 X0FEHD 5 H, IEL WD DT ENr,

1 Zx—74v7idh\w,
2 1EOEHIL T, ZAICHIET 2HMBEMEZHE VB LTRSS Z LA TE B,
3 HETRRERST I X 0 RS IC g I N BT, ELEESA L CEL 2EEERAT 5,
4 T ORERNE IS S kv,
5 ARV ICEZ Yy F v INERLETH D,
(%) 3
(i)

1:7x—F4v7 (BEFBICXVEEFIELDNIBER) 11d 3,
2 NEAL CTEAR - 721213, HEE T T 27200 R LEAIS 2 LI TE W,

-11-



(417 4EID) 5 1 AP

3 TIEL W,
4 1 Liz&4 TLD 32 rilE il I 5,
5:TvF v IAH0EROIL, CR-39 7 & O A TREIR H 25,

f127 yMAXZ7 b RA—=ZTZHALF—10 MeV Oy #EZHELZ & 2, EEofmioa2iiy —7
LAV TP VDI ANLF —DE[MeV]ICRDLEWEIZ, KD B ELd,

1 0.25 2 051 3 1.02 4 1.56 5 2.07
(&) 1
#H) TAANF—FE, Oy MAREERICAS L 2Boay 7 viio s A A ¥ —E 13, E1HEE m.

Yo c & LT,

EFEIT 5,
E,=10 MeV, m.¢ = 0.511 MeV 2R A3 % &

10
Ee =10 —m = 9,75 MeV

L7z2io Celfiy—27 L o#iF 10-9.75 = 0.25 MeV,

128 BRI OERIC y AR T 5 BHAKBOMITICOWT, Z ORBUREE B — y FIKFGHE
WCEXVHEPEL 7, CoLZDBHAIERIC X2 BMOFHEFEE Rls™]. yHREERICL 2 y o
SR E Rls '], p— y FRSEIECEE RIs e 42 &, B KEHE[Bql % K 5 i,
RD Db END, 7272 L. BB KD y S OB IZ 224 100% & L, SRRE yfke D
B IZ R Vb DL T 5,

1 Rb-R(: 2 'R(:'}Bg 3 Rb.Rg 4 Rb 5 'Rc
Rg R, B, Rc.R; Rb'Rg
(%) 3
() RER A L3 2L, BRe. yMOFEHERIZNEh e s=R/A. ¢ ,=R/A LET 5,

7. FBECRIZ R=Aepe, b8 2, LizA>T, A=RR/R

129 FHEUEO MR ERAEZ 0.5% L Ficd 2 20 Ic B /N ORHEIEIZ, RO 5 B &N,
1 10,000 220,000 330,000 440,000 5 50,000

(f#%) 4
(#0) EHBUE N OREHEEIZR T Y YO ICHEVLVN E 72 %, L7205 o THEHER 2131 /N & 2

1/VN =0.005 X v, N=4.0 x 10%
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(417 4EID) 5 1 AP

130 JRAREDS 3.7X10° Bq @ *Po DH &gl & LT, RBILWEIZRD 5 b &, 7L

DFPIHZ 138 HE 3 5,
1 1x10°12 2 8x10°1° 3 4x107° 4 2x1078 5 1x1077

(%) 4
UEER) TSTRE A, FREEER A . JRFE N, 77 Fafi Nu(=6.02 X 10%) &35 &,
A=In2/Ti;=0.693/(1.19 x 107)=5.83 x 108 [s!],

N=A/L=3.7 x 10°/ (5.83x10%) = 6.35 X 10'3,

X oTEREIZ. 210 [g/mol] X 6.35 X 103/ Ny=2.22 X 10°% [g].

pEiS

ZIOPO

M31 KO I ~MOXHED  |o#iicon<, MEHOERKD 5 bRy HEAEA%E 1 D7

I BB TR o T T bb~Y ¥ AETHANIL T L )M S CR TR T 2 8%
THY . XTOETANF —TEEHBRORFETHO A PpoRES, SO F— s R
BRFabiFICGEBREZRET 2 L5 CHRIh, aliFortrr¥—13 B (%5, *Po

BTN ab T2 L CEER P JRTRICHEE T2 &, HEIALF-F 7T MeV,
aMiFOTANF—12 4 | MeV 275, 727 L, He, 2Pb R 20Po DI FHEE 2 NZ
4.00260 u. 205.97447 u. 209.98287 u & L 7=, MIZEH & a KiT-O T 3 A ¥ — & OFIG 6i0)

BHE LCHID R, o IFRURICE 1T 3] D e b MaR I B & h b,
<A, B DfFERE>

1 HEERIE 2 ZAAF—HHRK 3 HEXIHE 4 HEHK
5 G#HEjT AL ¥ — 6 HERE 7 HfER<Z b 8 Hifh
9 AR 10 &K 11 &/h

<T7. A DIRERE>
1 0.10 2 0.20 3 0.30 4 0.40
5 4.5 6 4.6 7 4.7 8 4.8
9 4.9 10 5.0 11 5.1 12 5.2
13 5.3 14 54 15 5.5

<C. D Dfi#E#E>
1 ¥ 74—F 2 Faxzv -~V 3 Farv 4 HAH—+ Xy a2
5 JEHMBI 6 E—AL— 7 IAAF—{REF 8 avr v
9 FyvAN 10 LT 24 11 AT T — 12 I~v
13 %77 — 4 Yrv7 15 Fy 77—

(f#%) 1 A—3 B—8 7—14 4—13 C—4 D—9
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[ﬁﬁm
T ICHE S B D T A NV F —El, AR OIE FREOEEAICK 2206, 'He, ?Pb & XU
210PO @EFE%%h%anle\ Mpbj'octU‘Mpg ifC%L%C&j’5< &\
E :MPOCZ - (Mpbcz + MHeCZ)

ZZT, 1lu=9315MeVTH L5 b,

E =931.5 x {209.98287 — (205.97447 + 4.00260)} [MeV] = 5.4 [MeV]

A A F— L EIREOEFH 2O, afEEHD 2Ph & ahifoOEII AL —FF N T NnDE
BICKIEHIL ChlitE NG, afiFOEHZALF—%E B L,

_ Me 205.97447
" Mpp + My, 20597447 + 4.00260

X 5.4 [MeV] = 5.3 [MeV]

I alirPYET2ECL 210, XOHBRETICHATHO TRE VWO T, PuBET L OFZIC

¥ % T AL ¥ —{RK O CIEIRI R RIKIC 72 2 25, i a KT DD /N E L 72 B ITHEVR
FCAY . RTAIEE 3R RROCRINT 3, a*ﬁ@ﬁ@m:faot@fzsftﬁw:m
» F |cns,
AN T OB 2D & & HEIRMED 72 0 1205 T A ¥ — ZILIEAE L IR BT o LT
BT i, MBI X s EE TR s0T. [ G s TE 5. [ G [HikhE
o] H [CHAIL, HERTORTETE 2 #EEkveTae. | 1 [KHAIT 2. chi
50 HLTAAF =0 o KT L BT OMIELIE<3 2. a KT 0S5 CEERIER
Do, k7| G [HIREEMEOBmE - 2R G I, EUEI’J SE ORI X b
7\,

<E. F D>

1 & 2 LRk 3 REARE 4 W

5 Gl 6 77 /KT 7 77 b—Fk 8 MIEHhHR

9 77 v JHifR 10 355 AR 11 7'v—phig 12 =70
<G. H DOf#&RE>

1 & 2 fii%e 3 st

4 Wi 5 HiEL 6 K

7T FHAFAERT v 8 FHT A ¥ — 9 BTEE

10 BH& 11 EEK 12 JF7RR

13

<1 DFRERE>
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(B0 7 4EED) 26 1 My

1 z-wv 2z’ 3 z-4° 4 2%
5 z v 6 z° v 7 z v 8 z'u”
9 vz 10 oz 11 vz 12 oz
13 vzt 14 o277 15 v2z?

<V DIREERE>
11 2 2 3 3 4 4
5 6 6 8 7 16 8 20
9 24 10 32 11 48 12 64

%) I E—2 F—9 G—2 H—9 I-8 v—7

YRR AE RS & % AR T O T R L L 2 ety TAER e,
DE

BTOHEEZM, WHORFEELFFESZ2ZhZintz B &, HIERESIE
z%e*
S « 2nZ
mv

E%, LIehoT, aliv e BGroflibiEz £ N LS, &S, BEZZ ZhLhy, byt B L,
S _2/v’ _ W
Sy 12/vy? Vg2
ZIT, afiTEBTOHEBRZEN L UM, Emyt B 8 my/m, = 4THY, Tl aliT e GT
DIEH) T A )L ¥ —H3[F CHAIC T

1 1 5
Emava Empvp
ThHoirIb,
W _Ma
Uy my,
L7255 T,
S v,?
a %%16
Sp Vg

M 1.0x10°cm2:s ' O—EABELZEOEI AL X —[GTDFTE — 05, F£ 10 cm DOEREAEGK
AR (M EE AT 1 A3 2 & Z o) ET[pA] & PR EHE [mGy - h A ko 3, 72721, BT#o
BEHIEAEE 2.0 MeV » g7 - cm?, FHEEMN A 2 DEE%E 1.0x103g - ecm™3, W1E#%Z 31eV &3,
72, FHEIC B VTR, WER TR ARSI LT w3 SRE L. BTS2 il 5 B iR
%A, BHMOBEOHE IRV DL L, EREMITRTNEI NI DD LTS,

ZZT, A 10ecmP i B THEMDIRINE S T4 L F—IF MeV TH %25, BEERD S
DERIE A | pATH B, THICHNST 3 RIURER mGy - h™l &7 5,
< T~ DFFERE>
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(BA 7 4R 56 1 M

1 0.12 2 0.20 3 043 4 0.64 5 0.87
6 1.2 7 2.0 8 43 9 6.4 10 8.7
11 12 12 20 13 43 14 64 15 87

2y M ——7 #4—13 #—6

T RO KA AR E BT LB OWUN LR O EZ L ). C O CHEIRIN S L
DPIANK—%EZTCHDL, 1HOEIANVF—[GTFRZ DN HEROD 51 (HE22) ICHEEIC
AHT L RO lomz b3k 3 & &, BHIEREZRS & B &, MMM 7 2 RIS L5 T AL ¥ —
X, SITH 2, BIALF—[GTDOINLIT Y AP, GBHIFENOYEDEERpTH 5 & &, B
C ORI CEICINE N5 = 4 v F —AE L,

AE =SIX(px1))=Sx¢pxI3
b, FHIEREE Bz AL X T o7 v v R LHBO BBt EI NS, BEIHIEEEIZH
HerZEECH S BTH 200, FREE = 1.0 com® DFIREM 7 2 IR E s T 4L ¥ —
(EN
AE = {2.0 X (1.0 x 1073)} x (1.0 x 103) x 1.0 [MeV - s™1] = 2.0 [MeV - s71]

F 2 10 om ORR R BHER A o R IL.

x 3.14 x 103 [cm3] ~ 4187 [cm?]

wl-p

Thirrb, TOMELY. BHESAECEDIINE NS = 4L F —
2.0 X 4187 [MeV - s71] = 8374 [MeV - s71]
b, TOZANF —ZWIN L 72 HARE 7 AN CTHERES LS A 4 vt o, WEIC XY,

8374 x 10°
—— [s71] = 2.7 x 108 [s71]
31
ERkpond, COHMMIELNE A A VP EHHE»ODERE D720, BEAFEEL6X107°C

I XY EROMEI
(2.7 x 108) x (1.6 x 1071%) [A] ~ 43 [pA]
L5,

7 AORER LY EEE e BRI I NS T AL F —
8374[MeV-s‘ﬂ=:(8374><106)x(16><10‘w)U-s‘1]:¢134><10‘9U-s‘ﬂ
Ths, 72, MBEMT ZDOEEIZ1.0x 103 g-cm™3TH 2 5 6, EHER N OB EM 7 2 2
RoEE %,
4187 x (1.0 x 1073) [g] = 4.187 x 1073 [kg]
THbd, WIHREDHA Gy 131Gy =1]-kg ' TH 225, BIRER X
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1.34 x 107°
4.187 x 1073

~ {(3.2 X 1077) x 103} x (60 x 60) [mGy - h~*]
~ 1.2 [mGy - h™1]

J-kgwt-s7~32%x1077 [Gy-s71]

32 Ko I~MoXHED  |o#iricon<, MEHOERKD 5 bRy HEAEA%E 1 DK

EE o
ESo

I REHRTIE, | A T ¥ — B CHTRICREE LT BT I ASDET O T L ¥ —
E&STHINLCEET & LORTOMMCRGI L., KT REHET 2, © O LET 0 yIEs)
IANF—E T,

E 7] (1)
cEKIND,

AR L S CABDEFOBRS] B o, JoF 7 vx Y REHTH < 7o TR IER
N, —H, —EFEEONRTICIVNENRPE 2L &, XBTOERKINRTILZ VR
# C |p. EEbLH, Shui, kA D |RoEile Ao,

PP ORI T 1 8 7 0 1AL 7 AT v X DITFHAIE L 72 & & OALE (R 0 50 W 12
[ B |ewpigns. miiesra~=yne LTRRLERD X5 i<, "Eﬁxﬂ%OD’ii IR
TIALF—OHIME & bICABINECAB, LaL, COMPRHMTREC, RGE
@ . [ G | (MF@) cREsIIcELT 5. OFEgEHIL, BUEE %@\_m‘wﬂf~

EHIELTH D . T TALE - NE D SAE D LSS 2 B TACEM R H 5T 5
Eoienpen, Al E BRI ORI A 3,
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107
)
10°
5
v \ &)
104 R

5]
/
p A—

10®

/

10%

AN

10

E
1L \
0.001 0.01 0.1 1
HF =R NAF—[MeV]
X
<A~D DfpERH>
1 AW 2 FELw 3 Fw 4 o 2FITIHIT S
5 ickpld 3 6 /LIBT3 7 ©2FIKHMHIT S 8 WEhTE
9 KTk 10 Sk 11 H&E 12 LEWw
13 JEH) 14 #i& 15 S5
<7 DFFERE>
1 E 2 B 3 Et+E 4 2E+E
5 E,+2E 6 E—E, 7 2E—E 8 E—2E,
9 E-E 10 | E-E 11 12 By’
£ E,
13 E 1 4 Elz
E, E,
<E~G DRERE>
1 HE 2 K& 3 JLTVR
4 WriaikE 5 1k 6 LEWKIG
7 YVIN TR =T - E—7 8 X7z Ry—7-v—2 9 avIFibrvIvy
10 K Wi 11 L W 12 M B
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(%) 1 A—14 B—3 C—5 D—9 7—6 E—4 F—11 G—10
Uan) 7z L
I SEENEAEC 5 2513, HBET DRHICFEZE 1S 75 o 72 RRILE I SR O WLBE T 258K 3 2.,
COBBIMES T A ¥~ WK THE] H | LRI B8, BIOREETICE bR
gici 1 |onutissies 2,

Fv =y LR R 2 p R R < B AIE IS BT, EEARIC X VB E h
RPN — 7 DR (ZANLF =)0 y e T 2EXFET 2, BE2 5.4 cm ° TF
10 com® OHEHER A R0 7 v~ = Aﬂéﬁmﬁm%%c: SCo i b @ 122 keV y 25 100 cm
s DT AT Y RECAS L & F, REHRIC LB 2MINY — 7 OFECRIE] 4 | e
BB, 22T, 122 keVHFIAT 250w = Y MR LEB7 ) ONEHERD E & 25b (5
—V). FA= Y LOBETRE 73 & L, Fae =y sk RN Lo s c o Ol
N, REBEFOHBHEEN~DIRA V., OB ZEL LA T vy FIiEHTE 2 0T 3,

<H. 1 &>

1 TRAMR 2 AR 3y 4 THW oy B
5 FriE X # 6 fillEh X #r 7 Frzrvazk 8 WEliniuET
9 av7s+viE 10 #A—2 =& 11 BET
<A DFREERE>
1 1.1x107* 2 1.9x10°! 3 2.6%x10°! 4 8.0%x107! 5 1.9x10!
6 2.6x10! 7 8.0x10! 8 1.1x10° 9 19x10° 10 2.6x10°

11 8.0x103 12 1.1x10* 13 1.9x10* 14 2.6x10* 15 8.0x10*

(f#%) I H—5 I—10 4 —8

(fgan)

4 1122keVy RIS T 2 7 v ~= 0 LT 1l H 72 ) ONEROWHE %0, 122keVy D 7L
IV RRE, T~y L REERHERO GFREEb O S v~ =T LT o4 &%max<a
T = LB B O F BGEIIC ASS L 72122 keV y FRIC X 0 LB R T B HERy|

y = 0o¢pN,
TH5, T~y LPRERGEH OB BMEOMRES10 cm® CEE 23548 - cm™ 3 TH 5005,
JRFREBT73TH 57 Vv~ =y LT ORBEEH co2EL. 1 JH T ERH47531.6605 X 10727 kg
THBTLhb,

ull

.= 5.4 x 10
%7 73 x (1.6605 x 10~27 x 103)

&b, 2T T, 0=25[b]=25%x10"%*[cm?]. ¢ =100 [cm™2-s71]TH %2> b ., HEXEIEZ
LHER, $hbBtEMRIC L 2 2PN Y — 7 OFHEERIX
y = (25 x 1072%) x 100 X (4.4548 x 1023) [s1] ~ 1.1 x 103 [s™1]

~ 4.4548 x 10%3

Ee %,
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M HEHFRIT, T ePEET L OMAEHTH 22, HIEREICHZ2AHBETFICZALT -2 E,
TIREVE D v ONXFHABRIN T N THBEBIRPE 2 2HEL TH L, T T, % ¢, BT
DEE%m. 7IVIERE AT,

HEFOIANF— E L, HGREFET 5 & 2 0##E p. x TR TRI N5,
E’=¢ (pl+mscd) (2)
—7. ABFOIFIAF—E ZRRTERING,

E=[ v ] 3)

KT L NETFO AN F—(REFA D 5 (4) 3, EHE) R A5 (5) i T n 5,

o B o @
H|=pe (5)
2K, WAKTFG)A»b, EL peHET DL
2x| + |[x| v |=0 (6)

20 [ A [FOBOTOREMET B0 v =0, DF Y ABHTAT AN F— £ 7%
wZllhh, HRAET L OFRCIINBEIRPE DT L23bh 5,

—7i. WOEETE. HTHE 72— v I TRUDWTE Y | RO BICERR o 2R T I
HAbNE T Ehs, EHRREENASRY b, KEMREET T LATE 2,
<~ DFREERE>

1 %m c 2 md 3 imfd‘ 4 —1—1116204
5 mid 6 £ 7 E 8 E+E,
9 E—F 10 22 11 A7 12 2
L 2¢c c c
1
M) m v—14 =—6 A—2 H—11
Ugan) 7z L
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