FHROFHEOHR

EZRAN 700z
———Ea2-FYRROWE———

BRSO —L Mk EHH. KAARA—IL2012, Nov. 27
mH



FHROFMGE

FEMNOAFTEIEIRILTF—IHFRE
PLF 4R ~10%V - 10%%V
jj‘y-qﬁ’ —a—ky /-

O FHMEF XGHETF

wHEEZHE . Modulation-r----- -1930-
*EWEME., EARNEGHK - -1950-
*HUIERIE -1960-
*RYE (REF---- ). Dark matter -1960-
*HBHE=—a2—Fr)/ 1987-
Y E K, Dark Matter -2000-

OEIRIILF—YEE HAUFTORER PRI FSER.
*BEF, -y FMF, K BEF, Charm HF,  1932-1971
X TS ERE 1950~
k=a— U/ RS (ER) 1998~




1900 FFLE D Y EE

®1885 &F£: X KLV LT Y

®1886 F: o= a1—LDRATHE
@1898 £

®1900 £

®1905 & HiAtEXIER, JSEFIRER
01912 F£: (BAIG 45 F) FHIR




SUGERE ., msts—a 4 HER ~1900
® O

_._@%—

“® H

| =A%

s +®‘

SRR ESS Eiffel Tower
J.Elster , H.Geitel, C.T.R. Wilson

Th. Wulf



@ "NADKBKEER 1911-1912
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Discovery of Cosmic Rays
7. August 1912

Viktor Franz Hess

Aeronautisches Gelande im Wiener Prater, v
seine ersten Freiballon-Forschungsfahrien u
schichtliche Mu

Hess on gondola in 1912 probably in test flight. The date and place is not clear at present,

OSTERREICH
145

M. ROSENFELD T

) ¥

Pieskow
_AOder
Schwielachses
Elbe
Kﬂhbus

: Hoyerswerdo

@ eipzig
e Bischofswerda
Dres m\'iﬂ) Tw‘ ¢ .
Struppen T Mge oy
£ ;_fl h"nr"“"

Jr‘-u..‘l
aa Aussig

ar?

-y

L Prag

o
0 S50km



Domenico Pacini (ltaly) 1911 & 7 A
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Domenico Pacini




@® Cosmic Ray Research 1910's-1930's

1912: FE R HESS

Kolhorster
1920's : #BEZHE: Clay, Millikan , Compton
A ELA: Skobeltzyn
HAH—hHoo8—: Bothe, Kolhérster

1930's Positrons
East West Effect

{ZFl

Electron Showers
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—mN

Muons
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1928:
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72794 -

Niels Bohr Institute X YV J&[E

1929: Dirac

=7 0 =% (1929)

1929: ERHLEFE

& Heisenberg # {3 H%
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® CHMEEZEDFEHENAR

1931

1936-

1937

1937

1939

1942

FHEBEWNRIRES. BEFHRERE 1 £
FEHEBEBEZS (B8
<%y FEFE: Muon

BEDR (7 RIL, ALEILY )N

FHT. BKEORIL
(1400, 3000 m.w.e)

ABTFHE., IBREA
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@ CHMRE: 1931 %R

EBRES  CHERDOA V- MRERICND D
BAH—hoo8—: HAETAFE :

@ B EE# 10cm. H:2000 o2 FECA

®@ HHo A—a v FO—ILERE
Blackett & [E3H37(1932-33),
Blackett: Nature (1933)

® EFHEM. EBFVrvI—Z&HH
EFO®RABILMES !
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Q@1932-33 FLHHOTI Ry FNEREE

Positron : MUON? Electron Shower :
Anderson Kunze:1933 Blackett & Occhialini
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QN Muon ZH DITEH?

Nedermeyer-Anderson; Street-Stevenson; Nishina-Takeuchi-lchimiya

E.R.Bagge—

J.Wheeler —
B.Rossi —
J.C.Street

— J.F.Carlson & J.R.Oppenheimer

P.Kunze

N-A + S-S

P.M.S.Blackett — N-A+ S-S+ N-T-

A.Pais

—>

C.F.Powell (Tr—)

(1933)
(1935)
(1936)

(1937)
(1937)
(1937)

(1947)
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The birth of particle physics

SR TP FOHE

O®MUON ERICEHN S Scrﬁk

[R 33 (1932-39)
Galison: The Discovery of MUONS
{—# Bt (Letters, Photos, Memos, etc)

BEET HF, X L.
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OFHBEDER S (87 20cm ZEB)

BlnZK5 2 DD (~1930-1937)

® QED ZBEIRILX—THRYIFEHL >137m.c’
QED Break Dow n

® FTHREEDHFHNF m<< M <<Mp
WMRAFOHFRE
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01937 F L DMWY DER

Neddermeyer & Anderson
Leprince-Ringuet
Blackett & Wilson

Street Stevenson

CHMTA—E

me< M<Mp, M= (~5-1000)me
BreakDown of QED
BreakDown of QED

130+33me

223139me
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@® Anderson, Neddermeyer ; Aug.(1936)
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300me:

Anderson, Neddermeyer [
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TDHEICLKAREZBFELTHFLHELE.
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@® Neddermeyer Anderson; May (1937)
Phys Rev 50(1936) 263

() Single partichs
o) Shower particles
Jo fn) Produce showers /
Iy /6.
f00] G
i N
E 12- N
200
N N
by N
19 8 \
| k‘
) N
. 1 I—s
P — . 1 R?R\
. . 0 .8 & 4 2 0 2 4 & B i0
‘£ (Mev) & +aE/E, —aE/E,

BEh: TIX—E (MeV), #Mt#:TRILX—1E% 1ocm E (~3c.u) DEERF
Blackett D H#t ¥l : 200MeV LI T TIILTEF !
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AR -CHEH - ZINOFE’ cuzspaasmesry)

1937 7 R 27 8H:
AN {ZF A (Letter No. 616)

[ ... O—=BN 2 BBENBENVDERIENFRTT ............ J

{Z % (X [E B &I~ (Letter No. 617)
... HEPKDEXFTEY., BFO 7/6 E7/7
DRICHSS ENABONIDZOZ, DN,

SORBBDHCHREZMISRY...... J
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Z® - TR - —=. Aug.(1937)

Phys Rev. 52(1937)1198.Dec.1

Dia. =40cmae,
H= 1.7 Tesla.

TE=223+*39me
CEBIELEFERK)

21



Street, Stevenson; Oct.(1937)

Phys Rev 52 (1937) 1003, Nov.1
oy -

I Trirck .

Detector Track A : Proton Track B: 130x33me

BHE-130t33me. ( &5 & vs.E8EE%)



CEHMREENDEE1 & 2

EE.1 (1937 7 A 27 A)

TH.2(1

937 £

<

EE
SREEH (9 B78)
BIE (10 B 2)

=K TEE) 8
Phys. Rev. 8

J0 Jm
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PHYSICAL REVIEW—2162 |GALLEY 57

ARIOQOUS authors' have taken the view that
cosmic-ray particles eanrstotdof two or more

Until now we have obtained only one track
%705 which can probably be used for the determination

the mass. The initial value of Hp of the particle 5 0%70%
was 7.0X10° gauss-cm and after passing through > TR
lead it became [2-4/X 10° gauss-cm,[showing the [-'—'-;’ & O

;‘x loss of Mmﬂt@y of the energy. The loss of A 2 ' r_.,.t' A L’f’
energy by mmzatmn and the range in lead
calculated from the thickness of the lead bar and
the final Hp are consistent, if we assume the mass
in question of the particle to be 1/7 to [l /glthato /] /0
the proton. The above values of Hp and the
‘specific ionization shown bv the corresponding

Hp= 7x10°gausscm => 7.4x10° gauss cm
= 2.4x10° gauss cm => 4.9x10° gauss cm

24
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SR R B B IE
1937 &£ 8 A 5 H 10 A 15 H

t:  Hp=(7.0%0.7)*10° (7.4+0.3)*10°

T:  Hp=(2.4+0.1)*10° (4.9+0.1)*10°

EE  1/6-1/7 Mp 1/7- 1/10 Mp

284 +22me 2231x39me
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Phys. Rev. Dec .1

DECEMBEER 1, 1837

FHYSICAL BEEVIEW

YOLUME 52

On the Nature of Cosmic-Ray Particles

¥, Nesmima, M., TagEvcHr, awn T, ICEmMIvA
Inntitnte of Physicsl and Chemical Researel, Tokws

[Heceived Aupmat 28, 1937}

ARIOUS authors' have taken the view that
cosmic-rav particles consist of two or more
kinds of i‘lrr;:-h:m':rn. ﬁu’.‘lﬁc&rt{hhg [i4] Cl:rl:ll||||||:| anl
Bethe, and Auger,! the soft component near sea
level is thus composed of electrons and the
penetrating one of protons, Assuming the theory
of showers by Bhabha and Heitler® and by
Oppenheimer and Carlson® to be correct, we
-:lughl to be able to l:l.i!-lillHll.i‘.-\-]L i:llm"lii-.’t-r:t:..' g
trons from protons, if they exist at all, by
observing whether or not the particles suffer a
A H, lflnu:'ll{m andl H, A, HElIII' Mature 134, T3
l'I!IJ'l] P. Auger, ]. drphw..u 226 I::I'SJSS:l . I, Anderson
and 5 H. Neddermeyer, Int. Canf. an Fhysics, Londeon 1,
142 (1934); Ph I-:,n.ﬁ[ll.ll:ltl CIRAE] ;5 1. Clay, Phyae
K5 [1956) E:pnncr Ringuet, J. de phys ] "l'?_lb'l'
_'I].“‘I_rra?'r\?m L. Leprince: Ringuet, Comptes rendus 304,
T,
[];3_'|‘f| . Ehahha and W, Heitler, Proe, Koy, Soc. A159, 452
AL EF. Carlson and J. K. Oppenheimer, Phys REev. 51,
Z20_(1937)

large loss of energy and often prodece showers on
colliding with a lead plate of a suitable thickness.

We carcied Mk wibch ex[rrinw:lts with a l||,~.i|.|:I
bar 1.5 em thick mounted in the middle of a
Wilsnn chamber 40 cm in diameter, which s
placed in a magnetic feld of about 1700
oersteds, The operation of the chamber is actu-
ated by the coincidence of two Geiger-Maller
tube eotinbers mouin bed :||::-c:f\-1e the 1:h.‘|.1||.1m1'. the
distance between the counters being about 50 cm.
The results showed that at sea level near Tokyo
(geomag. lat, 25.4°N) about 10 to 20 percent of
cosmic-ray particles of energies, high enough to
produce coincidence in the strong magnetic field
amdl pass through the Wilson chamber, comsist of
electrona and positrons, the rest being heavy
particles, since they do not produce showers nor
suffer much losa of energy in passing through the
lead bar. Among the latter, however, we were

On the Nature of Cosmic-Ray Particles

Y. NisHiNA, M. TAkeucHI, AND T. IcHIMIYA
Institute of Physical and Chemical Research, Tokyo

(Received August 28, 1937)

(Received August 28,1937)

Phys. Rev

NOVEMBER 1, 1937

PHYSICAL

Nov.1

REVIEW VOLUME 52

LETTERS TO THE EDITOR

Prompt publication of brief veports of important discoveries in physics may be securved by
addressing them lo this department. Closing dutes for Whis department are, for the first issue of the
month, the eighteenth of the preceding month, for the second issue, the thivd of the month. Because of
the late closing dales for the section no proof can be shown to authors. The Board of Editors does
not hold itself responsible for the opinions expressed by the correspondents.

Communications should not in general exceed 600 words in length.

New Evidence for the Existence of a Particle of Mass
Intermediate Between the Proton and Electron

Anderson and Neddermyer! have shown that, for energies
up to 300 and 400 Mev, the cosmic-ray shower particles
have energy losses in lead plates corresponding to those
predicted by theory for electrons. Recent studies of range?
and energy loss® indicate that the singly occurring cosmic-
ray corpuscles, even in the energy range below 400 Mev,
are more penetrating than shower particles of correspond-
ing magnetic deflection. Thus the natural assumptions
have been expressed: the shower particles are electrons,
the theory describing their energy losses is satisfactory,
and the singly occurring particles are not electrons. The
experiments cited above have shown from consideration
of the specific ionization that the penetrating rays are not
protons. The suggestion has been made that they are
particles of electronic charge, and of mass intermediate

between those of the proton and electron. If this is true,
it should be pessible to distinguish clearly such a particle
from an electron or proton by observing its track density
and magnetic deflection near the end of its range, although
it is to be expected that the fraction of the total range in
which the distinction can be made is very small. To
examine this possibility experimentally we have used the
arrangement of apparatus of Fig. 1. The three-counter
telescope consisting of tubes 1, 2, and 3 and a lead filter
L for removing shower particles, selects penetrating rays
directed toward the cloud chamber C which is in a magnetic
field of 3500 gauss. The type of track desired is one so
near the end of its range as it enters the chamber that
there is no chance of emergence below. In order to reduce
the number of photographs of high energy particles, the
tube group 4 was used as a cut-off counter with a circuit
50 .manged th:lt the Lhd]l‘lbel “ould be set DH only in

PR . - oot R R T}

New Evidence for the Existence of a Particle of Mass

Intermediate Between the Proton and Electron

J.C. Street and E.C. Stevenson

Research Laboratory of Physics,
Harvard University,

Cambridge, Massachusetts,
October 6, 1937.

(October 6, 1937



AR & RO B fF
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Kunze: Mar.24 (1933)  Z.Phys. (1933)

Neddermeyer, Anderson: Mar. 30 (1937) Phys. Rev.May.15
Street, Stevenson.1: Meeting (April 29, 1937) Phys. Rev.June.1

Street, Stevenson.2: Oct.6 (1937) Phys. Rev.L.Nov.1

CHEH - -—E: Aug.28 (1937) Phys. Rev .Dec.1
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@®Neddermeyer - Anderson : Insufficient Evidence? (Blackett)

® —Fl:ZE (L Street-Stevenson £ YV —B B BE. SEHIQT.
LA—¢ELTETEE oTRABXICE>1=-=-OHEN2 »y BEAT]

@®{—F|: Street Stevenson K Y B M DODEHETH > -,
MUON : ~207me, Nishina: 223x39me, Street: 13033 me.

@ Street Stevenson THHRI FOFEIZEE LR, #ICHERS O
FCHEHEORXIZIEHBFEYVAS NN FEZTHEM-=2.ULA L.,

(CFEIZEDEEL Muon ZEIZH L T
LOEFMHBEINTARBINETTHAB!!
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OCHMTOMDFEHRMAZR. (105
® R TEER 3500mw.e: FKEF2TRIL (1939-44)

® EEZHER (1937-38)
BAREML: #E, AILKRILY, OF ML

@ EfEESMA (1041..
xh+ﬁﬁ,ﬁﬁﬁ%~ﬁﬁ§%~mmﬁﬁ ------

® EKE A (1942-43)
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BIK bR IL T D EER 1400m.w.e., 3000m.w.e,1939-1944)
1951 EF TCRLZFEVMTOT—42THS

(Bollinger)
—rhRFRIC LSBT (BRI, §iXK)

Shimizu Tunnél

Vertical Intensity [r:m'zsdsf‘il]

1 1 L il I 1 1 11 1 111

2 3
10 10 10* Y.Miyazaki, Phys Rev. 76(1949)173
Depth Standard Rock [ hg em© ]
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ANEILTZICTHESDFHEDIFM 1942.Mar.7

Tokyo, Pc=11.4GV

Cheltenham Pc= 2.16GV 16 0 6 12 UT
\>
Under Ground

I_I'(:}nagome
4% ]
Ground J—l l:zabu

|8

u I_L,_L

'“ A /L “\ﬁq Ground Azabu
QM‘L“M‘;.J\‘JJ A5 g
i - e T M

_: et — l 1 I Ground l Azabu
Bt tad] 1 ] . B nim
2728 1 2 8 4 56 6 7 8 9 10 .D H L
Feb. March 1942
0 6 12 18

CREEHSEI er-REF
- (B93d) . REXXE (HRAEN)
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D R THELR (1046 = Forbush p#I-s%)

e Amsterdam
eLondon

eFriedichishafen
(19438)

eNorfolk

o I L

2.1GV Clay (1949)
2.1GV Duperier (1945)
2.2GV Ehemert

3.0GV Berry & Hess  (1945)

11.4GV —HRE (1942)
(A EEBAT A FriN—)
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RESHR

@:5)IFH( FR) : Meson (1935)

@FAkiE—ER: QED, BFH4ER ...... (1932,......)
OEHE—: 2 FfEF---- (1943......)

OEKREE: FHIE (—RFHEBEFHR) (1942
O /NHIE: FHESBH-----

OERAB=5: no>2y FHROEFHAIR (1943)
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i & o) F B #R 9 2% 4K il (~1950)

B : CH-> OmE

/ B =% GRE) -8 =8 =8

> @AHEAY/EF I

Al > @MBPXE/EII
> @IIBKZE/HII

K BR K 2> © (R 7t 37 K2/ %

@TDMDKEF : MR, RFZEZRK
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Prof. S. Hayakawa (1923-1992)

Predictions

1952

® SN Origin of CR
1956

®1°Be for Prop
1958

- ® Others * -

® Gamma-Ray Astr.
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O EERTFHRERRT, msxemELmrBEHER (19539

25 2770m

2T (1955-76)

® FFi&ER
® =ITR)ILEX—3

® FHRE
® Eifl
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FRHIFZ2EREOMRESE (EHWEHREH)

1953-55

@®Lord Schein S
®Fermi E:f
@®Landau E:if

fiiFE IMNT
*EARETIL

B, AREEAHERL

tar / Hopper BiswaS‘QStar

100 A~
7

s 55 1 () =

%Pt (HREFZE
*REETIL

2 pEFILY

FOEDE— )
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OHEEEI=—FH|, 1955
BOIRILX—IZEEFR L L L

i o 1= data

@® jet Shower Lord Fainberg Schein ~10"eV
Hopper Biswas ~10"%eV

@ T DAY Bollinger ~10"eV

® EAS DL Y 10'°-10"° eV

BEHE 80T IL¥X—ICEHEHECHEE GeV/e
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B3R AT 1956 £
Em KREE. A
AZE[UNYT)—: BEUYT—OaTEIZES

OKBETSRAFYILIUFL—4—
@FALAT - TS54F

O AHSAFLaAThHoE—

@A VHRRRA—TFT=DRIN—Y F v I/N—

B. R F&%EziR: #EBHE0HA

@ ITILLIVFrIni— REAvHDEH1/100DRE
® TRILX—RE no — 2y (NK E8%)

Iy FeoN—TAaAozH bk
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1956

A B FH R 17 chambers
| / - - 7 Balloons
A QY = - 24
— .L <~ Carbon Plates ﬁ 1] x%s **F x%
lL J‘} :R\Emulsion Plates
| - ]
| A ]
C f
E . AN
i ;R\Pb Plate

Emulston /

BHMIET. mo—=2y DOxt o Bk E
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BASNT-EHEDIHER

® 20Jets (10"°eV - 10™eV)

20

o D FEIYFESEI=: 390 £ 20MeV

47 1O
[ — Dbserveq
——~— Lorrected
- O
|_ =1 1
| |
S |
|
L [
0200 300 w8 500 MeVc Joo

fin 5 (1956)

EFIICHET
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ECC D KRKEL, BHEIb L sk

i (V2RI )—2 XEITAILLEA, 1958)
~10"eV B & ) H £ 8|

FEBROHICXK

JA4ILLIZE 5 I
To—2Y (1960)

8
FyYyhILZYN
INE—)L
=1L

FAv b

Tibet ASy
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£} &

Fry—LAFOER

HERHF 1971

State Quark M{MeV) '~ NI ¢ Principal decays
Jw (1’8 cE 3097 93keV 177 0 hadrons (83%), ete” (6%),
_ uru” (6%)
v (2°8)  cc 3686 281keV 177 0 W+ 21 (50%)
‘ for 3770 24MeV |77 0 . DD dominant
ct 2980 26 MeV 0% 0 hadrons
cd 1869 1 ps 0~ /2 K~ -+others; K% + others
cil 1855 0.4 ps 0 1/2 K~ + others; K9 + others
3 1968 0.5ps 0" 0 K* + others; K /K® + others
T 1
I i
|
| 72Uk
*  vertex
| I ALY
| i F i Y
i 79 )L
Fi ¥ 1 L LY
i d 1 iy L

Z2 U (800y) WMEEMRFZIEZKR (50u)
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@® =XIk&iHl ECC
—REF (1968-2001) ~5m’sr.day TeV EFDEE(E

15 Flights
E’J - B i 4 Flights in US

" e This work

E,=20TeV, t=5x10°%r o GALPROP
D=2x10*%(cm?s™) ~«« Kobayashi et al. (2004)
Distant component (SN/40yr) ]
excluding T<1x10°yr and r<1kpc

—
(=]
[:]

-y
o
[\~

E3 (electrons m?s” s GeVz)

; ! .oy
. 5 1
-. HY ..=.- i ',_.- I [ . .
L il .o
7 i P el ; . 00
H 1. L il N f . A
X s B L AR -
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BEIRILEF—FHF: ECC

@ JACEE (1979-1995) —
14 Flights , 63m* day ~ 10"%eV —— | A4Sy LB

= e o
— 1 AN—H—

= =

1 =
g & -
= —
%1 :
\; —
H
i
———§d
==
.
i
== e

@®RUNJOB (1995-1999)
11 Flights: :
24m*day ~10"eV




@ BESS Collaboration (1993-)

OHEZEYTI Ry FANRY FAOA—4

1993-2002 9 Flights Canada
2004,2007 2 Flights Antarctica

BESS Polar li 2007-2008 Flight, 24.5days
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Q@ FH AR

@® Anti Proton ~10,000 0.1GeV- 4.0GeV

@ Primodal Black Hole  <10”/pc’yr

@ Anti Helium/ He <6.9x10°
@ Proton Spectrum =

BESS Polar Il

1.8

N : % 1/300

14 ' | ' for positive rigidity
|
2.4 |

P p
12

|
o6 s a1

Antiprotons ¢

7886

el

e

Rigidity (GV)



@Calet (to be Launched on ISS , 2014)

S e S :-«‘-_..
.W—'J‘—EZT—VE_/ { S

ranenas oxi RS — B

. Pair
Anmhnatmn

BIRILF—DEFZHATH=0IC,
FICERGTSN-FERBAIRE
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CALET EEM LISV aviIE

A1) A—%&(CAL): CHD,IMC, TASC
Ho2/ A —AFE=S(CGBM): HXM, SGM

F—4IE 5L (MDC)

Monitor)

CGBM (CALET
Gamma Ray Burst

FRGF( Flight
Releasable
Grapple Fixture)

GPSR
(GPS
Receiver)

ASC (Advanced
Stellar Compass)

MDC (Mission
Data Controller)

IMC (Imaging
Calorimeter)

CHD {(Charge
Detector)

TASK(Total
Absorption
Calorimeter)

GPSR
ASC FRGF
Syl a e
CAL.: Calorimeter
Swiav@# | CGBM: Gamma-ray Burst
Monitor
T LTS HTV-5 (H2B)
THEEIFEY | 20145 E 18 (TBD)
5080 3A R0 2 &£/ (5 &£/ B )
ReA—F BEARMMA—F
bic). R—kHHEYay
EERE 650 kg (HX)
HRED 500 W
_ | "3 - 300 kbps
TLAY {E;E# - 20 kbps




APPENDIX
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Kohlhorster - balloon flight 13. May 1934

Abb.18 Masuch

From the Talk by Horandel at Denver meeting , 2012, July.
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Q1930 FRDT T %y FEFE

MREITIL—T E& B35
eAnderson, Neddermeyer: 15cm 0.79Tesla
eStreet, Stevenson: 20cm 0.35 Tesla
eCrussard, Leprince-Ringuet: 50cm 1.3 Tesla
eBlackett,Occhialini, Wilson: 25cm 1.4 Tesla

o—Fl, TR, —F : 40cm 1.7 Tesla



Paper submition 1937 4= 8 H 5 H

THE IMSTITUTE OF PHYSICAL AMD

CHEMICAL RESEARCH, TOoKYO, Ahugust 5,19 37,
HOMEAEOEE, HOMES TERTD

Professor Johmn T. Tate,

Editor of the American Physlcoal Society,
University of Minmnsaota,

Elnneapollis, linnesota,

U. 5. A.

Dear Sir,

I enclope herewith = note by Messrs, M, Takeuchi,
T. IEil:Lrn and mysell "On the Mature of Cosmic-Hay rar-
ticles™ mnd should be much obliged to you, if you would

kindly find a space for ite publication in the "Latters
to the Editor" column of the gcoming issue of the Fhysieal

Hevlew,

Very sincerely yours

Ir. Y. Nishina
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J = 3.07cm (comparator)
3.14cm (EE# 7)

Mass HIEHS (27/X'38 FHFE)
Film No.
1. CF235P75-5 (BR7 @y s %E/)
o 7.5-10° _ 5. 15-10°
Hp initial . Hp final . e nR
7.4-10

mean 7.45-10° 5.06-10°
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References on MUON Discovery

Original Paper (1930-1939)

Y.Sekido and H. Elliot: Early History of Comic Ray Studies (1982)
Rossi: Cosmic Rays (1964)

L.M. Brown and L. Hoddeson:The Birth of Particle Physics (1983)
P.Galison: The Discover of MUONg + =« =+ + - - (1982)

Archives: Nishina Memorial Fundation (Letters, Photos,...... )
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Magnet Spectrometers
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Balloon Observation at McMurdo
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