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144, 547 (1939) ).

1938 £ & W DRBPMCTIIIER ICHALRET, COFOENZ NIV DE 2 b — -
N HBOHET AT IS THENY T4 BadTEL— B LIHITHEIERS
NEF. ILHIZFOBRE, BPl-FE28T229 5 > OPTHkFORPIERT L%

(G AR E /A w#ﬁfﬂ@ﬁiﬂPTﬁ#??ﬁ‘fMén/] A7l k7 — F LSzlard 2
Lo THREINEY, ZIHTHEHPHDODERICIRE I -C, B AT D HEA

HEBEW) ZERGh-TREEIZRZNELT, FIEREROICLT, HH5ROBR
A—HIATONIDIT T €IV EELBMEITENEILT, LRV Y2
ANECHET 2R TONZLIF TR £)THLEVPTLNI LRI T L.
CIRFEIHATLARNAEL, A= BB EUTI L, 77 2HN T A
Bak 2z U7 > Kr. ThhbA bR FraSretlrSebwvd LHicivwnfsi
WILRIZT YN Y AIGBE T bR ATT IR E S, CREENFZ OBRWPET %
BTENFETLE, BEo- DIl ELT, 2212 (M4 2)) EX2F LKL, Ag
EpAFITACAED/ST T T AP ERNT IV L) RRESBTEL. bIFFEE
R REZMENDIT AT, FHIELDABEIrNIZLAIDTT, £H0 )
HT, RS RRENCBE 208N AR E2 IO L9 128 (symmetric)
wEEFWE T, (Y. Nishina, T. Yasaki, H. Ezoe, K. Kimura, M. Tkawa, Nature, 146, 24
(1940) : Phys. Rev., 58, 660 (1940)) Zftdh b, N—MFEEL7zN) 2L L2 T
TED L) LR EIFNE (asymmetric) #aits £ A0 2birTd i,
SHIZEREAEE, HOFEFTHRELAY 7 12805 (K4 (2) Rus #5



PWEE I ANMIGELTHESNILT, 20HLIZHR-TWETT 2 (M43
BHEY 5 > U231 N Tw 4, SORGHIEY 7 > idx— s @r T AT, &2+
N—=F#aM 5O r—F N TOREEIX, (6F) BoRLLZDWEY 72 U235 ThHho Ty
N—Friaid 73, 77028726 (n,2n) RIGTTE&/Lr7 > U237T—%)
FZ - T14 (Y. Nishina, T. Yasaki, H Ezoe, K. Kimura, M. Ikawa, Phys. Rev., 57,
1182 (1940)), =& #iathdLwv) Z iz, RFF QB FELE (K23 lho1:
LWV LERATT . A7 NVIPFELLBHELENTELLwH) IR E S,
TNT. RFEEDN, COBEXLEFZLFTHLTNYHBEZ) L RIZFENSINIZAT
TINREL—BTHLIT LS ILZATE Dol d—Z RIS L oizb
T T,

—HTC, BAEEREXrBLELLLIIICIB7EIBRERY A 2022 2T
BONIOIT T, & Z2H8 INPEDLHPEEL { T—REIZR o /o720 IR ETE,
HERICAKMESESH 212V ZERATTN—1M0EICRY)ZILTLTERVATY
he EZAPO—-VL > ARERELETHH>TE0OSF A1 20ba % 30HE213L9EE
IZERLTEAEAMBZHED TWizbIT T, ZRE A TEREEIZ R30S
IS LIIPRVOTHITHHE) LEDRT, Klfh—kELh2 BobHT S
AEA—=L AL ZAIZHEBINLEDITTd, EIANIANFT AN HIZAFTTHES
TEEIL, B L ARLBEHAICKEILT, TREA ) 74 =T RFEFORE——L »
ZEHY) T A NZTREDEZTT—H, +4 70 bor2RBETIiIviTeuwiw) 2E
A EHLALV)bDT Lz TNTREWS 2 LIZh-ATHIINRE DS, Kk
BBET7 AN ACEINO—L Y AOEZAHIZMP2T-ATT R €HThE, bl
MHAR, T-LYARKBELTANEILT, ELTKYAZ70bury2RE8T( I3
e 0 FFIHPSBATNLEDI 2ATY., ENTRGEEEIREERHINEL
Ty EFHEESIZZ IV ) FH (K5 ZiishbiI T, BN EZATTA i
Kl brFEINTENEFIOT, BEELR LR LECAHEBRE2 27y 7 LELT
(X6), LLITHML S,

$T9HR4HOFEK (H5) Omiil [FwlZo—L 255 HEk- TR L7
DT, MEH, GHS -2 h BB LC, AG@E)HMEER L] LH0) F3. 2l
Fdid, CRBCESs Z-EEZF - TN TERE T —L Y ZZICREZATHR, £
ITAHE [B—LrRAZFR, TR TVWAWARIT L TANT., THiEKdEeEaT
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KR —— RN 1940/09/04 (1)

=L ARE{HIE>T<{NELEOT, BT NV RETCX 8 HEY ANELEL T—-REAT
VETL e RAOFOEFELRETE—LIYA, 2y 2¥—, w717, TAAL—ENHKE
LT<RELES, FOBRFA—EL TRUWELRIEIMIRIESI EFHIOTTI

MR, BBiZo— Lo ADFICHMNELE, FO& TH4 Sho0anX 2 P ATREORLIC
DVWTHERLOIET, b PMMBICELELES, p—L A, Ty_rndw— TARL—, 77
ITUENEDHTH, ¥V EEFDOV—FAT BRI ZERLE L,
vIITURBABeRELHLAY DT A Y b—7ETHEEHL, R 2 ha Dz RAF—
26 HHA FTRAD 20 FHEAL FEFULELBoTHEATVELE, X IIETEY 7 ABICET,
V= ASicglhiciTAal VWL LEBoTWELE, BYLRIbLTLRoRRT Ly vz TuY
7 MEDIAE Lo 0T, 04 FI vl 16 2 ) A TREEN/Ron s
PoPoTHBEF>TWELR)

R — — (R 1940/09/04 (2)
fla—L AR a<iins, SECHMMEREDLBFPHRE~EENR-OT, ¥I5LL)
bRV, EAMICIRTATHBZVWDLHHESIET L RED, HEHRL T LE>T, A2
yoE—Rr s T IR, BORDIERFITLT, I ELF2TINRTHET
1940/09/07

X LPBBAC (KA 270borT) 162 UFODESYV YV TAICYTIONFLDOTT A&
STR2OFEREF =7 LTVET, 3HEMED Ag 3B 50, Pd (17 BM) H6HLASOESD
LE->TIVELRE,

—HAY LY E—DERIZE D EEOEIF—T 20452 30 HMET Z Licho T ET)

=6

@il LEbhET, T, FITHRATCLLo-lER - TEEEEZT 1L AL
HERICRTHRENKI A 70 bo rOREEPHBELDITLEATT,

FZHIDKRY A7 R yERFELA-HOO—L X AETOREOH LT, OU—L A
ARIFEE LR EEA R > TBEN I HVPET- DR 2L L—E W) T Lk 1
bifTdh,. #hTrREHEER, Zoffrashfliz. 22T (@6) JKlchoTHD

DEF L2, ga=L YA, vy <=] R Oppenheimer, 7% — L.




Alvarez [1968 4/ —~OLP RS [RGRIEH 2 £ 2 kD oo LB IRAE (2 B3 2 WF%E 1],
~ % 37 7 E. McMillan [1951 4 7 — XV ALEHE [#7 7 Y LEOER], €7 L E
Segre [1959 fF / — XL HEE [KIEFo5EH ], ©—F L 7 G Seaborg [1951 1F /
—NMLEE TR 7 Y HFEOER] a—0— L AR/ —~<LEEL 5o
TEYETHLEL—~ Y ¥ VRIBTE—TAR LT vy RN ~Y—%BWT, &L
SH, A HETEE/ —NLEZLH62TWAATTR:, FI0H / —NNVEEFL L
2728 BNLHEOLEHT, TOFELT, TATEPEHPVLHELER - TEDOTYLH
2 ZATTR. EGEERS ) REIZEITINE L,

ZNIAVNFILOHET, [Z273I5 03 BBEREREY YL CeFiIckTL=T A
Re (Ziz#fieticfidhvk b SoTwE L]l —#BClLETE. ChI3EFICEEL
ERATY. &blZ. [EZL4, ZE6TERoLF 74w arFuy s | fission
product (72 Lo 20T, fleh FI o LldHAedh /20, 601 »F -H 140
FEY®D16 34 (MeV) TRREHAEONIRTHELR2TALEToTVE
L7zl —T¥ab, 7L Es—F 73, T TOBGROAFHEFR LEHSL> T
Wiz ki h 9. —H, BRTIMCHBEE RHARER, HEA FI T2 258
NT, EOPFTIENRESRSREBL LW AT T2 TREL TV EDIT
TF, EIAHMELIEFALEIZRY AL, ThE IR T Ao/, 85129 H
THOFHK (K6) T, (27K A 7o bor o TRLADEREF v 7 LT,
LI WVPRPWEFToTwE] EHN T T, FNTEOE (1940) P#EDYTAIZE-T
o, XL, =R IE, W GREEFER LA E WS L 5742 LG, Phys. Rev. ik
(ZH L TWwWdATT . (E Segre, G.T. Seaborg, Phys. Rev., 39. 212 (1941)) —# b Z
BoThATHINEL, ZOXRGRED 2HOTFRERA S, RiE) 9 HIZEEELED
MEECTrLERERL ) GG, HEPEAFTEPBR LI EEHFVTIA
TR, SOBRLL>LBPLRVATTITNILEL, THIWVWHZENTIVELL,

IA4AHDOFRICEN F4A, oL AP, [FEOHA 20 O 2AhETIIWIT
o s MEIEBU A S RRE~NAFENRI-OT, )LL) b v, BAMIZIETA
THELZWPLTELLTECRALD, BEHRL T NESoT, BHEbELFEIE
FLT, IELRaTENTHEY | —ZHFEIWAIZEALnIT e, 2LAHL
9. Jhid (W7, BoddFi@emflFe2 7 VI TLHAEORE TR E
by BOREFTRE L, 97 UZBSHHAREF LT, ZOLIENFENSTEET. &

ra



(1) ‘P

N— s 223U +n seBa+t ;cKr,  gg8r+ ; Xe B AR
<735v ;228 U+n 2200 —5— 23INp
(2) EVEET
- ; 2351 4n 2aRU, (oRA, (P, ,,Ag oCd, ,o0n, 5,8n  WFESE
=5 ; 235U +n 2310 —5— o3 ®ak?
[% 7

NHIRRLFRIRTT. L IAMMREEFRCFEERFTBRNICRDL L, 2OLI %
TEFCTET, BHETHEIFBID ET. FoGEIZLM™/RIY £, Thefofih
HEIREHIE, M TADEZERLELIIZLT (0 2n) RIETYS Y U228 60T~
U237 2 HoF b, CRIER—VMELZTOT, BHELEFTETVEEAILE
BNLZATYTIThESL, THERDTLI LW TEL D72 —H., ©7 3T 713, B»
W EF2 S8 ThRATT . £HLET L. 752 U238 EF20mILL T F > U239
BTE. SNHIR—FHETHATY,. PR ECT T, TRTHSIZBFOLXT
VA Np 23R L72ATY (EM McMillan, Phys. Rev., 58, 178 (1940)). Zt A
SRR LT, w235y, . T—~VY ¥ PH Abelson THITEL, BIHL 1
PEFVETEL 9HAHOFMICHD L2 TBFIELY 7 LAFICETL= 7 A4
HiZfidbvl | PEALZOTT, KEEIL BF2INA I LE-T, LGEE0fEH#
HERZE, BEVEL L) ELZI 2O TORBOREKEIZZ>TVWAATTA, [XRD
H19 13 2014 SEDRMKRTH B Bk, 75 /4 FIRTTIREIATOLY 77T
JA FIRERZBRENLCWARV] 206, FIAVRBERBRU TWAEL S LEDbRLT,
L= ik z ¥+ )7 Carrier ICLTHHELL 9 L ENZATT, EZANEHE
afze FEBEIE, BRICI—FNIFFIZLSTERENZDOTTH, BELEL VIO,
WhWLFIFo I A AcHBIRLELT72F /4 FORREE2FE>TWwE b TR, 7
¥F=ub Ace FI)TZALTh, 707 F=94LPa, 977U Lk, ZOHKRIZFN
5. AEMZEEIZY 7 2 I1I20T, HEEOEORNTT., €9 L T2 12 Lo



DREOHLELENT VI /A ¥ 575 Y LadbliF bH0. v~ 2352 &ik, £
DD L Ce Al adbDEXr UTICLEATTR: F9 384T
BFREOREZR>TOUITL, JTVAAICFY I T E—MIZERLLHITTTA
TGHTELHLIITI. TATRBHFELHKEZERLL T (NMOESH) 27V =T A
(Neptunium) & %81 % 21/ (1942 45 Plutonium & #2dih ). TNTHES L7202
BFELL, BT o7 LD EVEROBREVHIHER - TOH2bIFTY,
ARTEER [BEE27] bvndboleso Tk ) I bas8ilLLTBEEd,
(TR & AR AR O3 HILEOERIZES - 725512 NKZ Nob2 [ 8 75 gt
OREH L 53R ORO [ 7 237 LIRS ROSEN ] BHES L BRE70]
ZIChRoRREERLET L, WEFEEZLTUET 1940 FOFOED I9EI HIZF
A, R=F FIZRBLTHE2EKRKEAGINE S, 2OEETFTAvavy A
Einstein l&. FAYABBRA DL BLHINETANVATEDLEZRETHLLEVIHH
i F#k 2 b — AU b F. Roosevelt A silZ i3 HIF T4, v— X0 Mixd <ley
7B ERHEREN LT, BIBREOMEPGE D) 4. BE140FED5 )], B
Fr#E (7L VEGE) OTHEHOW A Y —F — LA, Turner (2 & - THRHR
ENET, 2FENATYZ2IANDDRD M FRLECTT ATV b= L PuTHTITRE
b— M FEZEL, ST PHF2LETHE, 252 2B LELCEIICEGRT D
ALRRWALWV) LI REGRHULETHEPTTLSHITTT., TOLEIIELHIE, 77
ITGVEFPU—LYAGHA 700y EFES T FELECERALLOT, Bfirb O
—LrACH A2ty m2 o T2 YT T FoERE-T, EAEICHGY
BUBGHEHT A0 EIPEFRSTLNECIE {iDDo7-ATT. FNBZOE—L A
VE->CBNIETBURPLDEELRATI N, HrH) EFIVI & &I, CREEIRT
Ao rarofEN HERATIELVWES T, KREEATRESIN DTS, M
A4 7B bRroTWAINIE, KBRAETIIFEFICEELBBFIIZoTWALERELTY
Ve TANVARILEPIEZFo I LN EDSL, FAVIIETHD, TOFfvE
HAEHMERE#IZ) L LT [19404 0 f] 27 AfifEle &9 v HERANIZH A »
OrRrERELDERLEVHTRIEGSEINTHIITYT., LAl B—L Y AR
LTHZ L, HBS I THRREVSOR, FHTHIRHZFIZER T ebITRAT
I ERRLEIFE TR E V) T ERRRINLOT, AL TR IER (2 MR T FF
STEFDIEFBETV, T—F I SN THETTIIE, o3 EL &V E
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HEFTHOTEE Vo0 LA ERIBE L o TEL{NA—F IV ZERATT. B
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prcios g schewlific soulpment :

B 17 01945 4F 12 7 24 H 3T [LIFE] RRIZIEMSALZERN 1 7 0 | 0 2 (K54
e L /LI 0 GI ENGINEER USES ACETYLENE TORCH TO DISMANTLE
LARGER OF DR. NISHINA'S TWO CYCLOTRONS. MACHINE WAS PARTITIONED TO
FACILITATE DUMPING AT SEA. “CYCLOTRON SMASHING American soldiers demalish
and sink precious Jap scientific equipment” Last month American soldiers |, acting on orders
from above, hacked a path with bulldozers to the doors of the Nishina Laboratory in Tokyo's
Institute of Physical and Chemical Research and dismantled two ol Japan's five alom-smashing
cyclotrons. Dr. Nishina. whose larger cyclotron above was partly U.S.-built, had been working
under strict supervision on medical and biological research. His apparatus could not have been used
to make and atomic bomb. Despite this, parts of the dismantled 200-ton cyelotron were loaded on
two Army cargo ships and dumped in Tokyo Bay, Meanwhile in Kyoto and Osaka other Gls
descended upon and destroyed Japan's three other cyclotrons. U.S. scientists were enraged. The
Agsociation ol Oak Ridge Scientists called the action 4 “crime aguinst mankind.” For the original
order every one blamed the chain of command, which led ultimately to the Secretary of War, who
admitted it had come from his office, though not directly from him. It was, he said, a mistake. {3
/i - BASE OF CYCLOTRON, which was imbedded in concrete. is defaced by acetylene torch
s0 it cannot be used again. Magnet's huge copper coils were lifted out by cranes. {747 :

PROFESSOR NISHINA PLEADS for his equipment. ~“This is ten yeuars of my life,” he said. Tt has
nothing to do with bomb.” His wife and secretary wept quietly. 45 [ 4 : SOLDIERS CAST
CYCLOTRON PARTS from Dr. Nishina’s laboratory through insitute’s grounds in a huge trailer.
Men were from Eighth Army engineer battalion. 75 F75 @ IN TOKYO BAY Americans dump
section of “gun,” one of cyclotron’s most essential parts. Pieces were sunk in water 4,000 feet deep

sa Japs could never retrieve them.
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Thank you very much for your interesting, informative letter of

October 24th. I still enjoy hearing about new developments such as Ey’]i O—LryrAdy L
the work in biology at RIKEN, though I am now past the age when [
can tuke any significant active part in any lab.

I remember well how distressed Ernest was of the destruction of
the Japanese cyclotrons by our soldiers in '45. He did all he could 10

Dear Bob Buchanan:

CHZELTwhEED

help our good friend Sogane get a new one and we were so glad & tﬁiﬁﬁ‘ﬂ‘f‘(‘f'ﬂﬁ«

Sogane visited Berkeley after the war - he cven brought his wife

and children here for a year or more, I believe. Mrs. Sopane 17 8 4+%J)F%;U)-§-F-.ﬁ
ny i oAl "

promptly learned English, adopted Western dress and their children
attended public school here. I was delighted to run into her at a

PTA meeting at Garfield Junior High School one day but did not T E AR & 4 T
recognize her at first in her Americanized persong,

I'm sorry 1o have taken so long to ackmowledge your pood letier pas o .
but like everyone else today, 1 hgve too much fu fia ing wo liule 1938 $ - 4% = = 31-/1\
time and have slowerd down a lot, I'm afraid. I do have trouble y
remembering pepople 1 have met some time ago but | walk down 4200 rOiER
your way for exercise when | can so please make yourselfl known if
you happen 1o see me one of these day.s |- Z“j][] Jé el i -a— { b

s ] \ &

Best wishes on a successful program with RIKEN and for the
coming holidays.

Sincerely, (70 T ot 0 A w G N w B2 )
e EE TRAFA D
55 NETY),
THTRIRR DS © &
TTnia gt
Mk i, ILARE
DENERETHD £
RRC W& 2L T,
HBIZ 7 5O ER
Buorr¥q4rutn

Molly Lawrence

B 7 Lawrence 2AOFH O L E
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DHESERI B LIEDR IPARNRBEORID 2HEICLsTVEFT—IRC TE 51215
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walley region and the bomm trajectory there chamges
largely depending on the kind of acceleration coodi-

In the Bl beam fardory project,'! Uie Superconduct-
ing Ring Cyclotron (SRC)* i designed to boost the
tion.

energy of the jon beams from the existing RIKEN Ring
Cydlctron [RRC) up to 400 MeV /u for light ions such
os carbon and 150 MeV /u for verv heavy ions such as

The bending angle

in the valley region is esti-

mated to be about 50 degrees sl the maximum. Pig-

ure 2 shows an cxample of the difference of bermn tra-

uranium. Ia this report, we deseribe the status of the jectories in the valley region betwesn U and Kr jons.
design study of the injection system for the SRLL

Figure 1 shows one of injection Lrajectories now un-
der consideration. The Leam is injected through ane A i "o \{J' A e e o
of the valleys into the central region of the SIC and is i ] “ \
radlially guided to the Lst ceuilibrium orbit. The trans- = ,r’f \‘\ ‘1:
port system consists of three bending magnets (BM1, L[ putiae e
BM2, BM3], twe magnetic inflection chunnels (MIC1, )
MIC2) and an electrostutic inflection chinnel (E10).

{ i i E ]
The injection cnergies required to gew the maximiom E - /,f’
sutput energies for threee kinds of beams are shown in o =
Table 1. =
Y —
/r\‘ f\ |4
\ |
¢ \\4\:1_4:‘_ ! f‘ 4
P s e e

Fig. 2 Esamples of benin conjeciorios in the valley roglon
The upper curve s o trajectory for U (150 MeV/u)
acorlcration and the jower 15 one for Kr (300 MeV /u).

e MICs are inserten between the poles of the see-
tor magnets to merense the bending power of the sector
Feld locally. The EIC is placed in the pesition where
the injection trajectony s malcin] Brally with the Ist
equilibrium orbit. Cheracteristics of the mjection 2l
ements are summacized in Table 2. The thres bend-
mg magnets and MIC] mquire to use sup=rcondueting
ooils o sehicve the required fields. The sizes of the
plements must be small enough so that they can be

Fig 1. The schemmmtic layout of the SRC and an example
of an injection trajectory.
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Section 2

Table 1.10: Number of ions per bunch and luminosity of the eA-Collider for several reference
nuclei. Production cross sections, separatton efficiency and space-charge limits for stored beams
are included.

Nucleus Number of Luminosity,cms!
lons/bunch
e VL 0.9%107 1.0x102*
Bafjant 2.8x107 3.3% 10
SNjane 2.8x107 2.4%10%
LU Bl 6.6x10% LIx1p#
145 pys0e 6.0=10% T.0%10%
13235 b0t Lex107 1.8x10=
bhed ) s ke 2.1x10% 1.8%109

The luminosities are highly lavorable when compared with the MUSES project at
RIKEN, Japan. The G5l project, based on pulsed beams, is optimized for storage-ring
operation whereas the RIKEN project relies on intense DI beams.
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