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Hess oo Wulf ofEMIKIRE O S b K L AERTH
opent, Kolhérster) 1%z 5o Wik 2R L THiEER o 2 A WD, 3
[Elo$ER L7 % 512 9,300 m EFh-oC R i £ 470% (1913~14). Ik
oW 3 CRELSR oM EE DY 50 T 5. =@ Kolhdrster o>l
EREOERS BEFRMZ LD LEVWREDTEM E & ( —BL TES.
AR/ & & FHiEIREE & o llifkdy &, Kolhorster i85l
Ei IS IR 1x10-%em=" #45, R.C ox v~ B o
45x10%em~" kDI L/ Aavz ki L.

ek 2 BT & BXA R o Bic MRt Z I s e, SR L Gockel?)
iz Hess & Kofler®) yxpLfFi £ BUT, (IO H D7 b FHIRICHD7
L, Tl > Kolhérster ffi Mk & Uikt & L (1917). F Kolhérster®) yxjik
FRZBETLTT o4 v 2 A THEAIMc T b, Waniksi oilfisT
TR ZEHTT L (1916~18).

KA SLHFS AR L e % LClIc 2Tl Millikan Borz o
LM FFGHHS Z AZHFFL, Millikan & Bowen®) 248ERic Siikho E{H

1)  W. Kolhérster, Pays. Z. 14, 1153 (1913); Verk. dentsch. phys. Ges.
15, 1111 (1913) ; Ber. Naturf. Vers Wien, 218 (1913) ; W. Kolhsrster;,
A. Wigand und R. Stoye, 4bk. Naturf. Ges. Halle, Nr. 4(1914) ; W,
Kolhsrster, Verk. deutsch, phys. Ges. 16, 719 (1914) ; Beitr. Phys. fr.
At 7, 87 (1914); C. Jensen, W. Nolhtrster und P. Perlewitz,
Jakrb. Hamb., Wiss. Anst. (1915).

2) A. Gockel. Dentkschr. Schweiz. Naiurf. Ges. 54, Nr. 1 (1917).

3) V. I'. Hess und M. Kofler, #et. Z. 35, 157 (1917).

4) W. Kolhérster, Z. f. Phys. 11, 379 (1922).

5) R. A. Millikan and I. S. Bowen, Phys. Rev, (2) 22, 198 (1923).
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700 m ICIRWEEIETF b TiFok. F D Kolhdrster?) X Stassfurt @i
WEbtc, ki 1,000 m i aig & © Geiger-Miiller oHMATIC L DTl
MOIAEL W THES, otk Barnothy » Forro® i3 Budapest JTifl
OFILE, K 132 m o HF S B BT TR £ 10, 2LgiE Wilson®)
] Michigan @ Mahawk #i(11-C, /K% L4118 m i 2 S TS &
F70h, B Clay r Gemert®) ifnljosidie, 1,380 m H.O (o i 23T I
BT @I EE, 14:5T % PN TT 5.

Kic EZEOsE b IS ¢ 0 A 41T DT FHRAAR, SERIC E DT U
Sk L7e @ik Piccard T of % 0L 197 50 B35 B 16 km, J¢© Fordney
& Settle™ 3 New York Il &2 CiBE 18.7km, X Prokofiew
Godunov® e o+ -ciBe 19 km, 1t#ic Stevens & Anderson®) pcf
Bic Explorer 11 jc &b 22km KL, 22 i« g s.
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WFIEHL) T & o T MsiEss 3% L ¢ ek 41, sk v Bowen, Millikan,

1) A. Corlin, dnn. Obs. Lund, No. 4, 1934.

2) W. Kolhorster, Sitzungsber. Berlin, 689 (1933); Forsch. w. Fortschr.
10. 33 (1933) ; /V. [nt. Congress, Zurick (1934) ; Nature 133, 419 (1934).

3) J. Barnéthy u. M. Forro, Z. f. Phys. 104, 744 (1937).

4) V. C. Wilson, Phys. Rew. 53, 357 (19°8).

5) J. Clay and A. V. Gemert. Physica, 6, 497 (1939).

6) A. Piccard, E. Stahel et P. Kipfer, C. £. 195, 71 (1932) ; Naturwiss.
20. 592 (1932).

7y W. F. G. Swann and G. L. Locher, Plys. Rev. 47, 326 (1935).

8) K. Walcken, Z. Geoplysik 10, 300 (1934).

9) National Geographic Society, Stratosphere Series Vo. 2, 1936.

10) E. Regener, Natwrwiss. 20, €95 (1932) 1 Phiys. Z. 34, 306 (1933); 34,
820 (1933) ; Nature, 131, 130 (1933).

11) I. Regener u, G. Pfotzer, Phys. Z. 35, 779 (1934); Nature 131, 325
(1934) ; 136, 718 (1935); E. Regener u. R. Auer, Phys. Z. 35. 784
(1934).
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3. FWRBEONENE—SREOREDFE

SHMRIBEOR $E o/ Ik, BT B RIA S b Sl W iEEE DT oT
b DL F LN TIEBD5 NG AD L2 OWILETZT 25, i Lc
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EBHLNHTHDL S EVA MO T, Fiiftor i o £{ DAl
X Y FIEE b,

iific Nernst (1922) (g0 = 2 4 ¥ =gl LT W & £ D, Z4bs
FLWBEHRT 20 CThs LHE~ KGNk v o v X b TR
DERNTCASHIE Zauns B L PlitkE BET 20T 2 & L.

1) I. S. Bowen, R. A. Millikan and H. V. Necher, Phys. Rev. 52, 80
(1937) ; 53, 217 (1938) ; 53, 855 (1938).

2) S. A. Korff, L. F. Curtis and A. V. Astin, Pkys. Rew. 53, 14 (1938).

3) S. A. Korff, Kew. Mod. Phys. 11, 218 (1939).
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RAFAEL A2 LA L 2 D, S Ao AR FTHERO TRV W2
LiTir o, $EoTh BRI EES 532 b Db 2 { AITH BB,
H—oikoT R 501 Baade 1 Zwicky®) oM Th 2. FAUTEOKHE
BT DEHESTHMOWCTDH D LR O TH B, 2 K22 Ml a
RIS S TR L,

2. Compton®) px=5efigft & FLAMEN F S 2 o s, Z41ps Tk x D
RIFLI LRI O T B L Bden’, ML oBISHRc L Z A
Iz BEHEDFET 20 Tch 5. 9

K FHiwk &L KGR E OIFC s 245, 2 b 2 DA xlc L oT BIgE
SN M TR DL DT D 2 LS SR T s, O AR LR
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5. KEASPHAROTE TRV V4.2 LR, T8 L DT MEED 250 den

LRV HMe W S s L anfEiesh s,

1) o8 5 T{M%k 5) Xxr W. Kolhorster und. G. v. Salis, Naturwiss. 14, 936
(1926) ; NVature, 118, 518 (1926).

2) A. Corlin. dsir. Nackr. 231, 151 (1927) ; 233, 350 1928).

3) W. Baade and F, Zwicky, Proc, Nat. Acad. Sci. 20, 259 (1934).

4) A. H. Compton and I. A. Getting, Phys. Rev. 47, 817 (1935).

5) E. O. Wollan, Rev. Mod. Pleys. 11, 160 (1939).

6) V. F. Hess and H. T. Graziadei, Zerr. Mag. Atmos. Elec, 41, 9
(1936) ; ERgze (5)
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i) £ ko TELND A A Y F LR 1T, ot et ol 55.
A X2 BORLRLTLS % s B, BT B TR iiE
LCHWT, D THD A A AeRo TR 2 IR & + 5 405k (Entlade-
methode) L, FEHERO L2 —8i & 75 L, 241 & B HC on s ore Do
i — % DM i~ T, BRI 367 4 A > & 400 <, SESEHITE
HHNTHTC B &2l T 2 Helik (Auflademethode) b %3443
Kolhérster, Wulf, Millikan, Regener, Hoerlin 2% CRMEO L EE Mot
S ORREMLTHB. IO Mk S5 O A IR TR B\
£ DTED. T (portable) TG & Kt bt b Ol Z oFI
tl i DY E AR
Hoffmann, Steinke, Compton &k # o Yiih: % JI) OChiifer sz %
RBLTHB. PN KOTH BN B4 4 > ORI K & Wik %
BE v s, Yo THTe A F v F i 1 kT KB §rEoTfic ko
THIFNAE U s, 15filihs & B2 2213 & 052 T 2 i T, szt odset
IO L ZTHC Hs b E O BMEERIN TS, ZULHEG OlSFHA ST
OGO FIEER A b i nh b, IR0 S 2 k5.
L L, Bemashiifit b it o B sz (o« L 3L+ 5 o THgsfon
PETN D L O %\,
RO EEEZ M T IS0 I T OFETE K& T2 VT ZTON
HOEWMOIE % 3 LTA A YLl Hrne L aiic hoTHizk.
S BT H B CRAMERLE TS5 . LR AR 2 & iko
T & 5'&&‘5}&‘%&1&@%#11:@&7:‘73%5. D PIEREHE TS v D3
Rds 1 e s b T B THERER T 0 = ik 50 FIBEEE Tyl
FORIBIE L s . (TR o S e IR T (Restgang : 7§ -

1) A.H. Compton, E. O. Wollan and R. D. Bennett, Rev. Scient. I'nstr.
5, 415 (1935).
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IR EE ORI R RS O BTN RO TE
¥ B AT, THERA i 11w TS
FRTERRLT- HETRE e Ko T %

2. ZORIERPINE 20 LOTWET
WM 2 ik — i O T iR EE
2l B & Fior 05~07% TH 5.
3y, E LB © s & A e O ER
RGO RO LA HITL <R T i
075 20 39 40 0 60 70 5090 7 HET Hi SES L ISIEe
WAk D) © (M60mm Hg, 0°C) ic R I a4 1 3E

WRIEN ORBOMN RO Lympycigih L 4 4 > Bl 2 HEEE
K X 2B o8k 2 1T
M1 [ frrl,zhe 1] 235,11 23545

b3 3) il Los ik 2~15] BEET » 5. kil Hovsht
AP TTHOIENT § DL DWTHhND. | |

a) Kolhorster BV (47 2 &) Zi4{ 2~4 TIRDEOREPY O
Bz 3mm ok VD, —SEoSEHD b ThD. WEHY
Ao, SREHEF o 2SS R b, Mo nBR ol s i i
DTHB. THEFER 0.2~03 cm, 4 FITEME 100~1,000 V THEER TR T
# 1] BETHS.

b) Millikan-Neher ) (5; 3 5.5 4 ) L2 %) 3 mm ofIg L b

.1) Ergebnisse der Kosmischen Physik. 1.
2) R. A. Millikan and H. V. Neher, Piys. Rew. 50, 15 (1936).
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¢) Regener U (475 |,
H 6@, A T ) Regener 45
Bodensee izl Kizik a5
Hidkeo B P & sz L 7T HE
¥, #kic Weischedel At f1 L
THIRK T LAVDTHS. ZHHIESE 2em oo % v ~2TH 114
3L, 28 Sl CO. I EMLTH B, JhEk o, 600V cpih L
ZRRSH DRI LT 800V iz 72 5 3D [ilic — 5t S IF 2 v~ T fof[E]
IS T 2R AT 5.

d) Regener BIFRMEME 7oHi2 10 LW CRATHE M, —k:
MEHCIREE & SA0E & e B ic e B Ekic e oTn s, Ay 156 kg ©
b5,

€) Compton Zi%) (55 8 1845 9 [al, &5 10 () o MG U <

1) E. Regener, Z. f. Phys. 74, 433 (1932) ; F. Weischedel, Z. fo Phys.
101, 732 (1936).

2) E. Regener, NVaturwiss. 20, 695 (1932) ; Phys. Z. 81, 306 (1932).

3) A. H. Compton and E. O. Wollan, Rew, Sci. Iustr. 5, 415 (1934).
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f) Hoffmann #2 7 11 &) 20~40 5o CO. Fli& F7e Lk
3~50 TLOHMEEAT v ~ TR Y, ZHIESERT 2N L, AT TEMi
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1) K. H. Strauss, Z. f. Phys. 100, 237 (1936).

2) G. Hoffmann und F. Lindholm, Gerland Beitr. s. Geoghys. 20, 12
(1928) ; 22, 141 (1929).
G. Hoffmann und W. S. Pforte’, Phys. Z. 31, 347 (1930).
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h) IEBFEY (5 18 [@, 4% 14 @) z#uk Compton Bo @ R L
B itk oy, BE IE & 6.5 mm, 73204 22.5 37, i iH) 38.5 cm,
939 7 1 = v % 8 40 §THC AR T B %. Lindemann WGHFG 2008 L,
o 5 IR, SO, W& S R BRI 72 DT 2 B

2. Geiger-Muller FHE
Geiger-Miiller %D i, &R (,rﬁ,.,,_,\_;m T =) Ot ;
G f-E 2 248 & LCikore b o T, BT ZREELSHE i EH o

BEERT VT A EBANTHD

':F 15 Rk, ool Hmiio a5 vy — bEit L e L

15 Bl TR

<, e 1,000V oML BT . SR s R s &
FHITAF VELED, 4 F vRI~LAAEEC X Ik ah, HHogs
STETHET 2. I LTfna i d 5 ek 38 L a0
CHEASIE B 35, B A e ST Y, = v 5 v — Rl
THBIEHEXELEEBEEL L Y, HEBhLans. koftarciEs

1) H. Geiger und W. Miiller, Vatnrwiss. 16, 617 (1928); Z. F- Phys.

29, 839 (1928) ; Forsch. w. Fortschr. 5, 57 (1929); Phys. Z. 30, 489
(1929).
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ARTREIE & 3R AR % RO CHRR 37403, Searkias it & 50 » BEf T, 0
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B SRR A oA e e e
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ARHC AT I~ 2 TIEL 4 Lixssil
LT d et & wadiis ikl o LIk & 45 1
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oADK S Ruho e I oC
5. 4, zzic [T L dor, sHEY o JRTELEIED FiE) = Td-
B. oD AT ETOTD o IR R0 S
% &, B ORTHEIE L Ao REVEIE & il LT TO, ok —2 Lili~2
i s, A o EHARDIRY /NS TLLIENDH L. TOBICRE
WS T A a v F vy — & /N E L TRE LW, ZAUCEEIL 7 iR
SEADATNE L BT, iR/ E QS AR 10 0 2 FL fEA3 A
o ThHS. XA LHEMOZDICHIHIIZ/ME LT IWHTH S
5, TRIADIBNE & I b BT — BGEANE B & Rk
NRIC O, B JiE A sk s Wik ichal H:ﬁH‘.'x Feda. Al
10%ohm fiAs/ljth AL B8, e T v = - v 2R E AR T 10%
ohm frTd T Wiidsdhs.
3 15 otk cr cAvhsEIR T H o T, IEIC #% ( © Ttz
T~ HHE, mjf\;;t’j:éri:ﬁ‘lz.- Wx N O 5 WRC R, Filigh kBT s

O —"prg 700 200 1509
. v

i 16 &

HbH.
# > Necher t Harperl) pi2iff 17 otk EIFZHBHELT, 7o &

1) H. V. Neher and W. W. Harper, Phys. Rev. 49, 940 (1936).
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T RHEARIE X HilE S TR B T H 5 ik, 25 FLESBE R HF
HEEDCWEHNS Biehs. —HRDEss FHiEls0r, B
}’AEEL'TIEH JOBEAITE, KDL E Ik AD7e b ik Sl ico i F BEA

TR DA% BT 5 ¢ Lt S, 4o &c..l,u G, Tk
BARHE UTHl 18 ot — P E_ el &, 241 5 2% & i silioe
m#;cozfﬁi-mt?g&mffﬁﬂﬁ D Ed WIRE & MR, = OTF o s b3k
BEHROBSGRICIENH S O ThD.
| SboRHC O3 WIRER, BEREEE S shower B T b
AL b T, IRHE Rossil) o LA B4 <)ﬂU LNTHD. Kic
Z ORI & AR~ 5. .
18Iz O RMOIT, £ T MOV B Vs o7 v — MEIE B,

o= VI 2 OIS 20 OGRS b0 £ TS,

1) B. Rossi, NVature 125, 636 (1930).
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55 20 [l Rossi [E]F4 ofybk it 5

1 A iy Ee 12 B L, Wodths 2 (fiRsRkke il € i b,
8 MILRRHCIF X D rhn. HZ Ve LEOGI R 2B cEE<
B,V B-d, C—4 phEl, D-4 pieks { Tamalss. %
TTROTEE Vi D7), ¥ IRfEEWISERE INT ST, 3Rof
BAFAS BRI i~ RE D A Ve 2EIT 28k 3D Th 5.

o RRHCERIE 2N T M8 &/ 2 01, Vs i A B [REVEED
FHER] 7o THB. WB—DDR WA o ThH S e BRI ET

1) BRI R SRR, A =—EER.
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ELT Vo BRI LT, 20 Te 2 HEKRB G/ E (T 243035
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3. Wilson &
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LENTHD. P~ Steven-
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4. EETR

Bk A & L 22 e wddo £ LT SRR L, IR
TAUL PR O TR Z L 2 diasHiBl 5. I LG T~ i Wi T i 3 4
A0 BN NE WD EEF,ELL0” marF¥—25 107eV BITo
7'm b, a PiF O TV IRT 2D T 5. OB EFHEHL Y b
EnThH oM, 1 W TRESESIL B 2 BTt
g s, fto Tl s AWM MF)Ad. 5 8: AT i3y
SRRIC IR B I TR, 47 4: Wi omMdlEe 7w rv L o HT L E
EANLB2LCHS. OHETRRT-O = A0 F — D Th RN

1) M.Blau u. H. Wambacher, Sitzuagsber. Wien, 1la, 143, 285 (1934),







































































































































