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Recherches sur les substances radioactives
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Z 7 LTI, 100~ 500V O#iPH TE BEFRIEIE O 7
BT 5. > T, HENTH S LW FERSEMT

Wire ENT, 155 N7BUiE7Z FEMEHROE &1 Rk
TENTEY, TOEKRTHREMHETLLZ. |

TREHR DB

%2 { DYFF#5 (Becquerel [X, Meyer & von Schweidler
MG, Giesel X, Villard X, Rutherford X, Curie &3%)
DT, BEEE OBEHRDIEHICEMTH S C
7R L TW5. Rutherford KOMAICED, o, f,
y &KALT B 3 MO BRI Z XRS5 Z EMEYITH
5.

(1) afilx, ZORTDZ LD B L EBEDONBIEFITE
WD OISR TH 5. TIPS X 2 1ERID R
TH 5. WHEOIERIFIEFICH <, FIHIEHEIG ISR
IGEEZLNTWE. UL LSO R T, «
BMIIEMRMT 5. T OMRENIBEMER DS G L Ak
THHMNZDHANIRH T, Z DT Crookes i D
MIREACTHS.

(2) BRI, BRELTafildk D EWINDDE. 1
B K o TRk, Bt & [ CosaicfRim g 4.

(3) y#MUTEBRMET, MBI AIEHD, LY T U
IKHLLTWS. COMOBHIRZ, BRREFTKS
I T DFEEENIERICRKRE LT 5.

DUROMERBREEZZS. SYVILREZHRTOY 7P
WAES T/ NE RO ZER OJEICE < (K 4). TRk
EHIRDOBEHEN C OV St E NS, Z DR
12, KEMEAT A MICED S FRiCmN» S /%08
WS RN T . IS K D STEEOBM R, B,
y W EEE NS, BV y BRI, Wid 5 &ia EiE
I3, BT, BEREROKX S ICREmL, TOXKOEAN
TREA R P2 B OIRO 2 <. )V R EHE
e AC @O _EicE X, BC O B RR7Z2 ) TR
. BARIC a MU, MR 251 EHER & 72 0,
ZE L THRNICINE NS, a3 T DROENTK
EIRPROMRERE, TOHME BERENNTH .




YL EHENT IV I (0.1mm) TES &, afRiE KR
Il E N, BRUIEBE IR S,y BIEEEO
N RE R0,

COFEEE, TOXI BT IToTWiEWLD, IR
DR TR R I IRRIC T B GG DTEFRI DRSS B
5.

HsZDIEF

EEYIE D S B E N5 GRS, MR, Lok
FUMER CREZZ {FFO T b T35,

FERRE L > b URRE, R EEL, GEARIC
TER L, #OtERETE, KE LRV, UL, (B
MITRFIC K> TRImL, BOERZAET 5 TL Y
N URRE IR B,

TR PEVE D T 2 T RRIC RS T S % S5 52
l&, Giesel, Meyer and von Schweidler, Becquerel D%
RIS K DIKIFRBHCFER E Nz [40]. B, HENTEY)
HOMEHEARES S K > TREMGR & [T R d %
CLeZmHTED, TILMCEBZEDTHS.

Curie Kli&, FIY LOBHFFRICIE 2 DO HES
FENDHD, UEDOEBIHBICK > TAEBICHAL (B
), MRS EEZF N 2R UK (aff,
y#R ke UCIHRmfRE 54D 72 )[41].

Becquerel [Kld, HADHELIZRO=Y LOAKT
B2 DR 2 B2 Uiz > 7z —77, Giesel [
FRIEKAHE L Ra= Y LoRE T, WihomEr
WO THELU., B4DRa=y LORETlE, Wi
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W Tem DLE), aVTF o9 —ICEET ST T LD
EZEALE (K190%) WY, 581 2500 HAL O IC K D
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BEBEHFROMENDF G NS EHbns.
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H5.
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SN ENHSNTDH S [48].

SR ETIN S % 3> T > —T/VaEOER BT
H1iE, avTFrYy—hmEBESNICR R EIN TV
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W->T, BRMEEDRIFIEafiiDET > E/hEL,
HEMNHEN, s, BRROTMNERENEGNT &
NEHTE5.

Z DtDIEH B DREHRICH T B EIEDRE

KAaET DT LD, HEREELIO o §R, FEMAREEL

D BRR, FEEETIERAED y Rzl dT5 &2/
T&El. Koy L afROBHZIHT 5. ZOMmD
B ICOWTIE, 77 FZ T LT V7 LAk
WICHRAZBD, FIVTLIEWBEDEATHERN. ZD
WO NEEIEICDOWTIE, T, MU TL
W, afflimm Bz T AT EMHENTNS
(Becquerel X, Rutherford [X).

ZI7 LISHRICH T BRE SIRD LR

ATAD K SIS, SRR DI E N2 & BHRROERIE
g s, LU BRAHITEHENS i3k l, W
Iy BDEIES . 2T LERICIERISEEMED &



JHRIAPERESERMAE S 5 C &1, Villard X [59] A3
HTHE LIz, TOMSREELXNTETHEENS
JHRD & <IN 72 D % DA T, A DHIIHDHE
BT T DFEICK DD B o Telz8, @i TR
IR RROD HAAET B EFRR L T,

B 51T KD mEEEzZ > B RN AIEIC XS HE
BICKXOZLOBEMEENTVS. SYTLEaY
TP —ZRTHDIEEMADERDBRTH 5. HHR
FeayF oy —oifiizr d L35, 8 21708F,
FHREEIC BTG R WIS S NS ERZ 100 &
T3 L&, WHHPMER LIS EORFERZRT. C
DOHETE, affORMFIEEALBHTERNC
NH, TOHFFafRE y 2R LIz DDHELE
AbNh3.

HEEECI a BSFEE LRV e 5, FHRIAER
&y OB THS.

HIHEE T OFERRE R
d (cm) 3.4 5.1 6.0 6.5
THIRIETRERD % 74 56 33 11

IR COREBRE R, FROFEREK O &7 0
MDEWIRRZHH L T\ 5.
d (cm) 14 30 53 80 98 124 157

FE A 167 %
SHID %

B HEEOMEELRE, FERPBERFRO LR NZIE—
ETBHTENDNS. 2 DD REBROBERMOLL
M660:10 ThozT &xEZNZ, B 2170HTD
ARAMEICOWTIEH F O XD B 0813750,
TESHRIEEERE 1.57Tm X TCHMEL TH5D, BETIESE
SIS E TRlRETH 5.

ROFERE, T2 L2 JFRITHIN AT AEICE AL,
VT —O NCEMEFATICENWTHELZED
THs. MHME—EDREDH T A L2 ZBERL
TaAryF Y —IcEET 5.

dem)[ 25[ 33] 4.1] 59[ 7.5] 96] 113] 139] 172
ERTE

WA 331 33| 21| 16| 14| 10| 9 9| 10
D%

12| 14 17 14 16 14 11

MR DEBRO & 51, HlENEL 7% L5 2 T
P —EHIGED A, WiFdc < 5 TR T
LTV, Chidafh, B, yBICBERTHS
AT E DS INEND T TH S,

FHOFETIE, NIV (0.01mm E) S,
FIC affZWINT B ehRENT. EEa YT
P—h5 5em OFEEICE X, WEZEHEIE5 L, B
BN DBEHROLEMN T1% & o T, 8 CHEE 7 L
IETEY, HEIFECICTSE, a7 VI
N X N B, BERRISIRIE RIS K > TR

MUz, W7 0 )V 2 —L LTz L TSR Uk
BEhEENT-.

TV LOBGHRO K3, BF 5 FICZFDEM
MHERMEND affiTH 3. MEVMEDREE ZZLE
3L, BHRMENENT S, T ORI GHR R
ELTREZIEMLUAEY. CORHRZ e E S
FRUCHHEZETH D, MIFEORETOWEME &I BRRDLE
KHHINT 3. fEEIY T —h 5 5em O
B &, MHEOEE 0.4mm T, EEHREIZ 28,
BREDHFRIZ29% TH - . HEER 2mm &, T
OB 55T 5L, EREREE 102, BRREEHEIT
45% L 7x o7z, 9B T ORI RS
& 3.6 %, fRilal BARIE 5 f5L755.

AR DRI BN HIEICK DD TH -T2 [
MEEIE T, —MORRNRmIICIE T NICTEY
%. Villard [Ki&, WO EZZT 57 LiZE R
FHERQIGHEERTRICT 277217 > 2. JHRmAE
DFEEIE y #E, BTOHEMRZZEEL TZNTHICHE
P25, Rif) BRI, 1 BCH OFARIC D AR 2 55T
N BRRDBEEDMENTZHTH 5.

KA OFRBIERIINERZD, 2P 26ET 5
URARE, FOREERECTRm B RO 9/10 HEHHE N,
BIEZ /NI ZAENICE AL TR TH - 1.
Villard (ROFERTIE, Bk BARIE, &) O EARRRRE
T AFICHEL SN TR 2K S 12, 1 #H%H
DH MR FFICIIE R ZIRE RV, HADEBRTE, T
VLS ENTH T RAEZEHE Uz iR,
BEZELATACKOBELE N TV BN, I AEN
JEFITNE Wz, ThREOXRIHMRER B HRIEE 7%
D, HoAEMLEBINETATE TN EBNIT
ElEDTHS.

Crookes B 5 OaEMifR %, JEHICHNT 2 )L X —

O0.01mm JE7 IV IE) ULhBmTEEWV. T )b X —
ISR ASTT B AHRRIE7 UF IS iELE NS, L
MU, N T 1)V 2 — D, Bl 2N E8E T,
ANHTSHROIEE IS HISTBEHFRDS 51 % [60].

Rk BB FRRICEZ £ S5M, RLT 4V EZ—ED
TR TIEZLNT > & D7E0. Becquerel KD
BT, V9 L0 (I EE T ) JEHE IR < R
9% BHERE, 0.lmm ED T )V IETHEL BELE Nz,
U UBBTET, RSO R (SR O REHR )
i, TV E—=DEHRIC R LT TW T, £
Ceixl, BEODEHEESFELT 4 )V 2 —72 7
Uz, @ BRRIE, T oLEW (Biem) ray vz
HELd 2 C L <@EH L, W TEM LU BEHRE &
WUz, 74V Z—DEWEERIIEAELZD, #
72 KO EEMEDOREVHHRAFLEELT 5729, R
MEHROZALIF KR E LK 5.



245, TNZBRTETIVT L0 BZHELL, K
IR Y B M TREETH LD, FRUESD
EREDET > LBETHD. DD, FITLD
fIA] B ARIZZE T C O IERAE X TEET 5.

T I E DRGSR DEB 1

BRI EICEE T 2 95O RVIEAN S, TNEHIK
H 2RO L7527 ¢ IV 2 —Ic K AW CER L
T&. TOMEICHET ZRIDOME [61] TlE, ¥
Z U8R, U LR EE PRI DN TN D
DOFUE 28T 7=, Rutherford [Kl&, ¥Fic” o iRz
7¢L [62], ThHRNEG—THS T &%Z/RLTz. Owens
KiZ, PU YLDV THBOMmZIS TV [63].
SRV EE DN R I NS L EBIC, LR
¥ 7 (Becquerel, Meyer and von Schweidler, Curie,
Rutherford DK ) D2 DBESHRD @ M2 W5 U Tz
WIHHOBMITlX, BEHROARE—MEARD PS5 h,
ST Y EIC @ 9 % — RIS & b
[64], FKA4ZZNZNEE OEBMNEZ R DO S
MhHBCEZRB UL CORMBEIZE 5T, MR
WY EZFERST BT LICKD, ZONENEDREZE
b 20 eI dT 20ENH D, WEMIZZFNZNME
AT 2EBHEEICK > TOAREMEEW®REAT ST &
no, SIS,

COXIERICHELDD, HMARFBRZHRG L T
Rehziigi 5.

T EYVE DI 9 2 U, 225, B2 72 {nik

T5. TOLGBIERNTHS. 2O &IX, HGHR
RBEEEOYEZE, $RREZREETH 2 E5EHGND
HZVEHOEROBICE L &, HAREZRENMEE NS C
EDLAEIATE %, MRRITZAESE & OFEHCEL T
FNEVED LT B, Becquerel FDFE4 72525 [65]
W, UTY, VUL, RO LOBSHRD ERR
BT 5T &R TN 5.

TR DGRBS 2 5RIED B OB Bk E N E T A
Ths. FLIEZ, EXHTHEmEENzLZATIVY
LiREBINTEZ e 2 RWE L. EXWHNE T,
2~3m OEEETE a2 T VY —DZERANDIER DGR
SNz, #EEH, BEERICOVWTE, [FEERETIH
REOMENR SNz, ZBXUCKBZRIUCIA T, 2
REEEN N 2 VE R RS IR S I U CikEs 9
5T EN5, TN OEBRIIIEFITHEI I HESHRIE T
DHABETHD. TDOTVTLHSEEMZ(EET S
HARRICIE, BEfiR & IR T £ N5, L
MU, AROFREERIC KR RARD KRS 7% D 5.
—F, BERRO KD (afR) IOV TIE, 250
ERBHEEIR Tem IR 5N 5.

KL, NEBRATRAEICHALLET YT LTNL
DDEEZIT-oTe. TOHTAENDS H B HEHIE,

— B OGS EBER LTI YTy —A2NL, C
CCHE OB GIETERIERMIE NS, KRIE
Eavr oY —oifrZbEy, 2T Y —HNOD
IR i ZHET 5. URICHERERT.

d (cm) i (i xd)x10°7
10 127 13
20 38 15
30 17.4 16
40 10.5 17
50 6.9 17
60 4.7 17
70 3.8 19
100 1.65 17

—EDHEELE T, BERRER a7y —FT
DHFEED "SI B L TZEET 5.

ROy LE, BEHIED S 4 ~6em X TULNZE
Sz s L.

EAT )V 2 K 2 IEHRRIICDONWT s, I
L Ra=y NCIFRANGZAZR NS 5. TI7 LR
BEWERZERBTE, Bem O, HIAEBEHRT
% [66]. EWEAZ @R B HESHRIEE U < EEMED
<, FHEICIETERIINT % T L IEAAIHETH 5.
LML CDE S EiEHRIE 2D L —ET, KD
TEOER TN T Z 5.

R =Y LOBSHRUSIFFISRIED & <, JERIC
WERT ¢ )V Z—UAEE LR,

LURIZ, 0.11mm JE 77 )V 58S X 2 W OB 7 779
TV, BEHHEYEO FlcsELTEE, TV
TE 72 753 2 IE U 2 BB A 5 (K1) THIE L
. WINOEEEEMERMNMES N BEHRED
WX, U UERMNELTERLIZEDTHS.

. 7V 2§
ERAY LG IOk
et (WAVRAIIN 57 0.32
N (VADR/FN 43 0.30
e (VAVRAINN 1200 0.30
i ZAV RN 5000 0.29
I ZAVRAN 10000 0.32
lERa=" L,/ A XA 0.22
I ALEY 0.20
FU Y LEEY (GEE) 0.38

AWIEOFEHTY 7 &, VU MEEYICOW
TRUTZED, MK, EORZ 3 EME TEIE
WICHM USRS SN, RO, TRIY
T 4 VR —7E R L CRER IR B YR = B E O &
WIEICHENRNZ ELLFDE SRS : NI DL, 37
L, Ra=vL, uwo.

C DFERIE, Rutherford KT DFICDWTHRELL
TWamX e TH S [67].

Rutherford i3 & 512, TINYIEN 2L DGEE T
DIEFIFED STV EZHWZLTWS., LAiLC



DNEFF L THN R E D TR, T4V E—D
MR, BEEICE->TEELS 5.

B E, WNANE R = LS VT LTAREL Hin
D, FVTLICTOWTIE 3 RO GRS DUV T
ICEZZEND 5.

RO LTDONTE, HBLDE LI1CH 2idkHE a fl
DN ZRHE LENDT, affOMZEICHEL TV, i
WU e metE o Ra =y LZFH LT, 718 T
—HOHEEB T2, Ru=w L, ZELEwEn
EWNE ERINENRENC EZRWE LK [68]. T
WIS, BENORMESHIE 3R A 28R EDTH 5.

Baix, UTFOX S Ak CEEEREREE THlE L
7z.

VTP —0D 2 DODEM PP XU PP IE/KFET,

Pl U 7= 4@ 1A BBBB WICH % (X1 8). GHEYE
Alx, EVEEOR CCCCHICHL- T, @A via
TZEEBLTCaAYT VY —HNOZELIHEHT 2. A
Voo U TR, EIROERICOAFIHE N
BIGIEA YV 2 DNETHKRKT S, FiE Ay a0
FEEAT 3R] ETH 5. BMOELIFEMWICKS.
MBI B X UCEEMEMICKOERZIMET 5. FRFEA
DERICHRET )V Z—72E &, AT 22t 3 8
LT rlcky, 25z 2 BRI 72 HlE
TZ5.

A= LOFREFEFIZLLIRO@ED

—EOEEE AT (4em LALE) T, BRIEFHENT, G
MEarF oy —rrEElkxy. HEEAT 2k %
&, AV T Y —NE BEHRNEIE T S X 5 Ik
0, DI EREEEE CIER I N RERD S KERR
EFTHEONBEIICIED. ZD%iIE, MFEZA v a
TISEDT IS ONTERIGHEFICHENT 5.

B EYE 2 1/100mm [ED 7 )V I THE S 54,

X 8

AT BEWE E 7))V BT K BTUI R Z W,

TIVIHEO LI 1RV IVIEEERS &, Th
ZNDHHRO—EB2 NS 20, 2 EHDHH 1K
HE OWINERKEL, o TXDZ L DIGHRZE W
NG 5.

RETE, B LUTE RO LE Xy a T O,
W27 1 RO 7 IV IS K BN (% ), 5 3 17
U7V 2 MEERIEGETH .

FRAE AT 3.5 25| 19] 145] 05
1 RO7IVIFEDBERR (%)| 0| 0O 5 10| 25

2HROTIVIFEDBERE (%) 0] O 0 5107

COEBT, TP & P O 3cm THB. 7L
I MET B L, XD BiELE T A THRGHRE
JEOWTTRMAREL 5.

T OFEIE, Ao TEXL D EKEV.

Bz 13 0.5cm & 1em D DRSHHRD A2 D NI,
IHICKRERBRUENPBOEND THA . FHEE, EHMl
P7%Z P'H5 0.5cm DEICIEL &, TIVIEH S DM
HHRIZ 47 % (AT=0.5cm) 720, 2 OB M T
HIOREHRD 5% £ 755 .

O DRAZ T LT 2REHDOEBRZITSTZH, Z
DEHEL 3FERRTHLEMK T LTV .

HIEIOEERTIE, K= LIHEHEEOIRETH >
2Ry, Eol 3RS 7 AV T L ERE LT
BRRBJE & 72> TV 5.

A= LOSHROFREAMICH CHEIRZRO T & W
MY, OO EMR 2GSz, LITE, 4D
JEFITTENT IV IE R ERE T ¢ )V X —72 38 U T2t
MORE B BIHE AT ICH L THIELIZEDTH
5.

FEAE AT (cm) 0 1.5 2.6

7 VR —BE%ROMEHR (%) | 76 66 39
ERRIC, 7 1 )V ZDRIT 2 SRR OB A d@EE 9
ZMENEL 5% NG 50, TOEKMEZ0D
WX EREE AT B —E Ml LD AEDATHZ T &R
ELk. COEEAPOOr (Koo LiidXRTa
VT —OIMUISH B DIEHNHIT A Y YAl LT
%), BOWDRILT 4 )V E2—72HERD L, TNTNH
6] UEIG ORERRZE I 2. 3 7% B iETRRE 1&
ZNHER T BYMAD R &I U TR
L, HWERBEHNE T V2 —EE% S ZOMIRIEZE
fEL7zu.

PUR, T OFEROBUEARAERZ R .

PHEE AT A% 1.5cm O, W77 )V NI U T2 io
MRO 51 %7 BmBIEEN, RMUIT4INVEZ—Z2E9 1K
B E, 3d% L%,




—F. ATHEan L, 2KRDOFETCT IV Z—I3,
LT BORI CEHGZE B EE, ThIE71%
BDT, AOEEI O KEL KD, TTT, AT
MmO T, JEHITHENT ¢ V=2 ERBGE, 8T«
WV 2= U T AR 2 5 & 8 5 LRI LT DO K
INCInB.

FHOEBRTIE, HIAEBIIHALESYY L
e, AVT VY —h5 10cm OFFEEHICE W, [[J—0
0.115mm JER 7 4 W ERZ =5 AED FicE Wz,
—HD T ¢ VR —IT KB RO BRI LT O
D,

| 040| 060| 072| 079| 089| 092| 094| 094| o97|

AD 1.5mm BT 4 IV EZ—DEE, &7 4V —

JEFITHENT 0 VR —Tflio THEE L TEHERD I LN
LW Eez2EZAL L, BIDOBEIEEZ—EELEATK
V. IV T LYIDERAIOMEIZ T A, ZTNLLRXD
LUK ENT EERLTNS.

FIVTLDafRE, RO LBRERTCXIICSS
£95. INSOMHKRE, KORAENRKE WV BIRZ
R K> ChET S Lic K b BT S T N T
X5, yHUIaRUZEHEBETEVWEERDNSD, TN
AR & & AFEE DR L & BV AR,
COEEBHERZLL NIRRT, 0.1mm JE77)V {7220
I LSRR ZNE LUz, 7 )b X =3 IHRIED F
JTOFWIEEECRIUNMBEICH . X5 OEEEMAL
T, AT Y —RNICHET 2 ERZ, HiEAD 2%
2T, 70V E—0DH 55, BNGETHIEL .
PHEE AD 60| 51| 34
TV =D LDER T 2R (%) 3 7 24
CTTETIVI =T LDEREZ WU E NS BN
X TR ELICEETS. cht, VT L0W
IREND affilin&Ra =y LROKELdEiTtd
5.

CHUTH LT, fRm A%, JEMmIEENE y #S M
F75 5. MAIWIEAES, KFIC Meyer, von Schweidler
WK, YU LR EZEZ S L, TOEBMER,
LY P URRERIC K S ISEE T 2B DR E Ll
{725 EZ/RLTWVWS [69]. TORRGZEERICIE, «o
MUIIERICH N T VXA —TEHEE LIS NTLE
ST EMBIFEAEHE LRV, BEET2DEKED
INEDIRIAIE NS BRR, LY T URELIOD y R TH
5.

DIRICEEMT o e RBHRZRT. ST LEAT
AEICH AL, A7 AEN S OMEHERIE 30cm DZE
SUEZ @B LT 1.3mm [ED T AN Y25, 1 HZH
32 U TR D 49% ZFEE L, 2 KHIX 84%, 3
WHIE 85% THh - 7z.

INSOEENS, BT ZHMOEZH0.1mm 5
6mm IS % &, BMEHROERMEIFE KT B en

JEFITHENT IV =T L
WIS T V2 —9
JEFITHENE T )L & K T R— TR
0.72 0.69 DFEBHIFZLLFOMED .
0.78 0.94
0.75 0.95 [ 0.09] 0.78] 0.84] 0.82]
0.77 091
0.70 0.92
0.77 0.93
0.69 091 |
079 bhb.
0.68

CDEK I EEESEM T T, 1.8mmESR T )V X —
%, ZICHEHFRD 2% W& 5. 5.3mm [E T 0.4%
TdHs. 7z 1.5mm BT ¢ )b X —i@i 1% O R FR
&, BEMERRORABGIRZZ < GATVS. (> T
N D DRHHNE, EXHh BRI ERET 2DHE5
9, O XS BEVERINEYE S ERT 5.

0.0lmm E7IVIHIC KBTI T LD Z K 2
DB THET Uiz, 70 EIEHIED B I A U B
WKEE, a7 —0OHEEAD ZnE LTS, 1§56
NZHERZ 3EOMGFHRNEREGD I >T28 D LR 5.
FREEDN IR OGS, EE SR EN &R0, W&
SV, WEEEOS S, o MNENE D, MRIEMEWD
FERINEFI< 5%, PEEORRETIE, TIUIEAK,
ERIERNE TR .

EAEE AD 7.11 65| 60| 5.1 3.4
TIWVIZULZERT S
R (%)

LHL, WO DEERTIE aff &R BARORICSE
LIRS N TS, Becquerel i, FEfAT L2 —
IC &% BEROWINDERIRE 7 ¢ )V X —DFHEEHC G U T
WU, 40X ISR ZIFHEES &,
MRIRICHET 2 7 4 IV EZ—DTHRIC T 4 )V A —T2 55
HRICE S HE XD E RERUEAIRZ RIeZ2 R
WiELTz, 74V 2 —ERIROBREHC X 5T 2 )b X —
DOWIEDZAIE, o HITHLIL TW 5. Meyer, von
Schweidle Wi [iE, Tt Z28¢EETREA L7z, Curie X
EFEHE, FICERZETIETBIM L. TOBREN
FRETLEMHFICODVTIERMTHS. LML, TIY
LT AEICHAL, ThEZNHEETIVIET
Wolcaryr oy —moamEEicE &, T
Z—ME, a2 T =0T UL TV T EL
RIZEILCT, EUERIEONS.

a RO S, —EHETES I LYk EEY)
KB Te> TZEDHNN 2RI 5B FWVICLUTNS &
2% X272 [70]. LA L affiE Becquerel KA
DIFROEBTRLIEESIC, EERIERET .

91| 82| 58| 41 48




Mz 2R 0=y Lz, BRIz 2IERIcky
ZEEICAND. THICK D BIROIREN GO NS, E
28 1.5mm OFFRZ AR 5 4.9mm DN E I PATICE
<. BHEMZ 8.65mm DN EIC FIriciE<. 10457
M#td % &, WDOREEN, THENDED DKRE
T, ZOMMANSHRIFEOIEIC)IS Tz z k5 2
e LTHIRICE S NS, SRRV I§E7Z 2 ER
TEWTHERIZ N EERT 5.

CDOXIHIC, TONHUITERITRAIIREL ZE 5K
YHRTH . TIVIZ T LK DERT, OB
T VA —EmE s EEL S R nT b, T v Ex—h
BLY NP UROX S I kg%, Dixd LB EHT
TR ERFRELEZNTEIRENTVS.

a ¥, Crookes KD AV YY) Za—S1c Lk BIER

WICENTZFHEBTEEDENT VS [T1]. TOHEII,
WALHEN D HOEARDWIIC, T A Y DI S I LI
DR ZHEBETENTZEDTHS. FVTLRET 1)V
Z—OFEEEH %1 0.5mm EIEFICHEL, SYTL
IS 2 HOCHZ LR TRIZS T 5. T2 Tld, 3Dt
W ISR D & 5 WGSBS 2 Ay, WK DR
ZZDXSICHZ S, T LISEWEN TR D
T, MHEEORM CIXHEGEMCHLET S, TOBHRIE
SURICEEINT, BEPTERETS. IVTLE
HOERDORNCIERICTHENT ¢ V2= B 2T D
HEIIHENS. /> TTOHRIET VT LOREL
WINENRT WV afRickBEDEEbNS.

ZFNFNOMLE, HIOR FOEZUCKZE D &4
BTES. COHMEICEKDY, BLBYSDTFET L
CA—H—DKEXOR FOMADIERZBETES
HeZEFICLEDTHS.

B ORI, B0 RRRE O f MR AN LI fF]
G723 TR 2 EB D LA T, JEWIT/NE &
BERDH— B FOWmEICIDECS LTEEZISICE
—HIT2LDTH5.

IR y #RiE, < RBRZMEZRD, LY
M URMCHELRIL TWa. FMAEEE & DiEE o
VSRR, R FRRICRERINTLE S vaEMELDH %
e, NIV LFCEEN TRV E WS REE
= ¢Aq AN

T PEVIE OISR OIS EMED LS T = HT

ETeh, THIKTDX D BMESHRDYIE THICIR E
NBIEFHEDH, [AINEET 2 DN HHN%0EN D
% T EMIIEDNEEZRES T icx 5.

COMBEICOVTIRIFEA LRGN TR, LML,
Z I LERDERERER O URHRR, L > 7 U RRER DI
Rz B B35, T4V =7l %
EZRICEEHTHIENTHRENS. ITOENHILGN
TW3. (1)Crookes Eh 5 DEMifRlE, 7IVI=T L

%X (Lenard DEER) ZiMd 5 Lo < fiEL L, @iz
BHEAME R 5. 0.01mm JED T )V I = L7z d@iE
T3 & 1.4 x10"%m OFEEHD 10% K C 3 [72]. (2) &
MfRIE, BEEYICHEZET 2 LY M URERET 5.
(3) L' b7 U4E, BURICEZR T % L, 2 KigERE
LZDO— IR TH % [73].

o T, FMEDND, RROBGIE I N THRAMEYIE
DIFFITDNTEZTDFENTEENS.

Becquerel [Ki&, ROZ Y LiRZ2T7IVIZT LT 1)V
Z—IEREHHEBT, “RROREL, B
DB EBIZ L TOEW [74].

T IV A —=ZEEIC KD, KAy LROEE it
L. 2RO 7 ¢ )&% —El, B2 % B TR 7% i
SHBEE, T4V EZ=ICX ORI EE L RTN
X, ZOIEFIZHEBEGRTHS. W T2V Ex—ICED
RAHFNEE T %75 51F, ZOIEFIZEEGR TR,
BIZX, BRIz @Emd 52 LIk, WRUPED
KO KRELBHHFRICEEL, TIWVIZTLIFTDES
BERZRE LRV ET UL, Sh—T7 IV =T LD
HBRETIVIZT LK e kS, LY UK
EZUCHET 5.
FZHEOEBTIE, TV LT OESIREL
Fe. A L72BB 2 8 1R Y. AR = LE CCCC
WICEZ, JEFICHEWVIRINT 1 )V A—Z&BA Y > a
TOFICEW:.

7 4 R — JEX (mm) G
TIVIZ T 0.01

i 0.005 17.9
IR 0.005 o
T 001 :

TIVIZ T 0.01

ﬁ% 0.005 150
E] 0.005

S TEEC N 001 125
) 0.005

e 0.005 13.9
iR 0.005

) 0.005 44

CORRN D, BEHHREERT 1)V 2 —72iEifd % &
BEIT B ehbhd., i, 2HOFE—&ET «
WEr—ZERDE, 1REE2KEKXD &R DT
CRZACTEI—HTS. ¥l ehd, T4
R —IC K BEEMMBE, T 1V Ex— ERRR DD
WEERELED EEDNS. CORIIMERELTEDS
T, ZBEOFMICOVWTIIARMRTH S.

HHEE, FAROIEZ GBSO T VT LT
e, TOMREBUETH -7z, $4&DE, T4V X—
DIEFZZEZTE, BE#ET 5 BHIROBEICIEHED
ZAEMRSNTE o, LT 4V Z—IZPLRD
WO TH5.



JEE (cm) JE&E (mm)
TIVI =L 0.55 4 0.01
" 0.55 fn 0.1
" 0.55 £77} 0.005
1 1.07 i 0.05
" 0.55 =K 0.005
" 1.07 HR 0.005
" 0.15 4z 0.01
/" 0.15 HHEh 0.05
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