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1. FF#f Introduction
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T a—F O, A. Wegener 2MEPE L, 1928 FEIZPER A HLT= The Origin
of Continents and Oceans Cai\ e KEERBENFL TIZRWEA90y [Wegener 19661,
Wegener [ X7 LETIZE DAV TV RIS ﬂﬁﬂ‘?%fii\ T EWT BEW
AR T O FELRFERNCTH T 257201213, REDOSHEBEN WO RS H
B THHZEARDIINTHMAL TNET:

“It is only by combining the information furnished by all the earth sciences that we
can hope to determine “truth” here, that is to say, to find the picture that sets out all
the known facts in the best arrangement and that therefore has the highest degree of
probability. Further, we have to be prepared always for the possibility that each new
discovery, no matter which science furnishes it, may modify the conclusions we draw.

HUERD) PR3 D AR A 2 — TN TVDEDIZ, 1950 FARAD 1960 FARIC
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[T 524 L Bl - B | (TH 2811983 42 3 H 5+, pp. 38-45))
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i DFEFDT-HIZ, Wegener D “The Origin of Continents and Oceans” )>%
Foreword %= D7 =7 ANMIHEHL THEET:
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2. AR 7T u—F - HEPRHFAMEFRES TS/ the Trapped Neutron
Catalyzed Fusion Model

TNCF &7 /L%, 1994 2 \UA TR - ICCF4 THRESNFELT- [Kozima
1994]. 1989 4E|Z Fleischmann et al. [Fleischmann 1989] (ZX-> CTREINT-HIELZ
MEBRD, ZD%kO 5 IR SINIZEREEIZIEL SN T, WL ONDRTHED
FIZET AR SIVEL 72 [Kozima 1998 (Sec. 11), 2006 (Sec. 3.2)], D IEAHIHE
D=2 THLHIE YT DAL EBFEFZEOFINTHII L2 EWIFREIZ L > T
RSN EBZOFT N, HENRHEEIEON TRV ORERF T, BT I5%
BN HIE - DR B DT 52— oD Mk, ¥ () 121
N ENT- M OFBAE J1F HAEH super-nuclear interaction (ZJX—> CHIPEF/N R
WAETDAREM DB D EDOERM TL [Kozima 1996, 1998a, 2004a, 2006,

CF ¥'& (CF materials) I Tl h e+ | DMFET D ATREMEZ T~ 272012, B
o FPEF-OIRDERNZWIFEL | B H B T{El quasi-free electron approximation
(ZHEHEA RO T, BERF THMEFUR (B BTNV R) BN TED R R
fi L £L7=[Kozima 1996, 1998al, =Yl AFTE/ERHIIESWT, [ERFTD
A O YEHEIRAE quasi-bound states of neutrons 73, FEERAJICHEIEIH TNDD
LA RUELE [Kozima 1998], Hino et al. [Hino 1998] Cl. Fabry—Perot g5 =5
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08+ magnetic thin film resonator % fAVWNTHIPEADRETF IR AEZ FEHLL TUVET,
B (R COF PO FRFMIRREIZ DWW TIE, KV ZLDFIZKRE TR LET,

UL R ~ 7258 B BB AT U - S<ELRITMA T MG FH0WITE G+
(S ST RZ TR ORBAZ I BAE RN LD H 1N R (GRS A H e 70 0 B
BN R)OAIRENEIC G MM & E LT [Kozima 2004a, 2004bl, &1/ ROFHETW
D&, ZHUTBRRE G IR EhBA 4T Pl tight-binding approximation (Zx%f)id 5/ 3R
T B FEAOPHEIRIBICE R T DRBTHERSH TWET, Rk 3255912, 2
NHO “FEOFHEASURIIZEORFEICKEREN DD B XLV ERITH IR
A ES CFP ICBRL TWDEBbILET,

it B B PP U SRS N U R AR H - ultra—cold neutron UCN
DFBRTEDO AREMZ FRIESITWDZ 8L, WRET TRl 510 ¢4, Thad it
FARURO AL, ZOHBREBORNDB T TIZRENTHET R (e.g.
[Kozima 2006 (Sec. 3.5)]) BIDG L THLWELENADDBLRL R T5TETT,

3. EEFDFMEF Neutrons in Solids

SR T-ELTO PPN B —RL 0 “EHEMEAL SOZETEMOZETLLY, Pk
FOWEMEIZ OV TL, BLDODIEBSIVTEY, R FELLOHMET-R=AF AN
L0175 8, ABIZELS| LR - B LR A% & DT BUEL S B O 1E R
MRS AENELZ, Lol ZEEL 1936 11T, E. Fermi 2 HPET-O[E AL
O AAEAIZE > TR END A REMIZ S K L CUWvE T [Fermi 19361,

DILVONORE L FIRERM A S22\ 95 TNCF €7 /VICEHHEL T, 1
OWEMEICET A RAEFLD T, BTNV R EL I E R FOFEEELELEL
7-[Kozima 1998 (Sections 12.2 — 12.4)], =D H1 T, FHEF A [EA IS NS A]
feMEIcE B LEL7=(e.g. [Hino 1998]),

ZOVY—XICF WFFEDREE G | DO, FET-ELEREOF BAEHZ WY
P TR AR IR -7 & E. Fermi @ 1936 ED5f b4 F - MK IE S ik +-
ultra-cold neutron (UCN) DHFZED K&z iMHIENTEELZ[Golub 1990,
Fermi 1936], R #i CHEBL I 5012, XA AAERICINA T, UM BE/ERICE S
A OEEP CTOREIZRE T DL DIMFENR/2EINTNWAZEN D ES, Ll
MH, LI B LIz T ASURIZBE L TOMFERRIT TODOE, T 0
FMNENZENFEEL DL bVET,

3.1 # B B M+ 7l Quasi—free neutron approximation
B HPEA ultra—cold neutrons (UCN’ s)IE. 2@ 30 fERIC M+ D FEARF M E D
WFFER L O MEF- DS IZBIE L THFE DS D B TE £ L 72(e.g. [Golub 1990]),
T OMFEDWIE T, MERIE DL TIELNI Ny IR+ 42 T 572
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Fig. 3.1. Measured intensity reflected from a glass mirror (points) compared to
theoretical curves for (a) a step function, and (b) a smoothed step function for the wall
scattering potential. ---, calculation for mono-energetic neutrons; —, calculation for the
instrumental resolution. Assumption (b) may be a model for a hydrogenous surface
contamination. [Scheckenhofer 1977 (Fig. 3)]

3.1 TIE, B> “height of fall” (2) 1%, RT 2w /b (FEBRR) (TR E 2 EE) &
quasi-momentum &, RO BEFETREIEN CVVET;

k, =(m/7%) (292)"?, (3.1)
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Fig. 3.2 Reflected intensity measured as a function of the fall height for a target with
nominal layer thicknesses: Al (100 A), Cu (240 A), Al (860 A), and Cu (240 A). The
substrate is glass. Potential functions representing these layers are shown in the inset.
The intensity minimum at 108.5 cm corresponds to n = 1 (the second stationary state).
The solid curve is an exact solution of the one—dimensional Schrédinger equation for
the multistep potential representing the target and includes the instrumental resolution
broadening. [Steinhauser 1980 (Fig. 2)]
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Fig. 3.3 Transmission data for a target with nominal layer thicknesses: Al (110 A), Cu
(180 A), Al (1670 A), Cu (180 A), and Al (110 A). The substrate is silicon of 0.25-mm
thickness. The two resonances observed correspond to n = 1 and n = 2. The data are
compared to the solid curve calculated for a multistep potential. [Steinhauser 1980 (Fig.

3)]

THHDOERT —2%2B5L IROK 3.4 & 3.5 TRTPMEFAAUREE (e.g.
[Kozima 1996, 1998a]) 23HXY EIFHNDDE, e — A CTLV2WZENERES
HTLE), L, ZO—HBREEA SN2 -T=D, FET-OFMD 889 =3 s
EVOHOREITHY, PHET AR DB A FF OB DM -T2 LItk
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TNCF &7 VO RL TCNDLZ LI EIETHLHN A,
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Fig. 3.4 Kronig-Penny potential U(x) vs. x (After [Kittel 1976 (Fig. 7.4)])
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Fig. 3.5 Band structure € vs. ka of Kronig-Penny potential wheree is the energy of
electron, k is the wave number and a is the width of potential well as depicted in Fig.
3.4 (After [Kittel 1976 (Fig. 7.6)])

FIRZE A BLS: CEFP (ZEAFR LT, #7-£% lattice nuclei ¥ BhBIEL D 5#fE ST
tight-binding approximation (Z& 2 i U (BRSSP F IR BB NV R)
[Kozima 2004a, 2006, 2009] DA BIMEIZ SV TIE. KO L THLS TETT. =0
INUROF DA IR —FFREE T AL AFELE T, R g o g TR AR
JR ARG T DV R 2 R B £,

4. #&

RGBS CEP OEBRINFZEIX, 2O ORI ERICH ERITH KX
IR EE R LTI EE, 20N IO OHEEE IS L, DOE #HiE[DOE
2004] CHEFHI S CWDZENLH BB ZIT ANONDFHETLLY, LIRS T,
FERI 22 IERE D751 | SIRRE OREEICEB1T5 CF ¥ (e.g. PAD,, NiH,,
and so forth) CEERJSHELZHZ &1L, B UcFHFZEL TR IT ANLNTEB X B
F7,
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i Cik _7=I912, 2L DOFEBRFELHE I T 572012 A. Wegener 73K
B Bt SV O BLR G RGR A f2 R L2 28D R T E912, BERK O BRER Mk A 2 A
DENRWEELHAT L2010, BIRGmP A2 L3 mbh e ki Lo
kLS > TRV TL XD (cf. [Kozima 2006 (Appendices B and D),

bihvbiud, iR GBI IT LSRR BB F R — BT 572012,
B2 €7 /L (TNCF 7 /V) Z42 R L | ERFEEOEMRY, LI HE &R
RIS L EL T, ZOF T IVTEBRFRITESNTZN LSO DIRED DI LS
TWET, 2O OHRGFEARNLH DX, fliEH 7 trapped neutrons NCF#'E
PICTFET DEWHIE T [Kozima 1994, 1998, 2004a, 2006,

ZDRAKRNE DR LMD E LS BEEFEEOMATLIATL DL TEEL
[Kozima 2004a, 2006(sec. 3.7), 20091, HiEiDHME& (ZAl =IO, E{EF O L
DY TGS FEEBE LT, TNCF BT /VOSENE T 15
BT HHDOEIHITER L TWELNEESTHET,

R. Golub [Z{E DA D FF3L T Maier—Leibnits DO DLH72Z WA G| HL CWOET,

“Maier—Leibnitz once said that he was always surprised to see how a simple little idea
could grow and grow until it resulted in something large and complex with implications
for other fields of research.” [Golub 1990 (Preface)].

bbb, CF W& h O 4+ “trapped neutron” VIO T AT T HMEDEH
“the simple little idea” |Z72HZ A FAVVR G, WF9EAED T2 EEWET,
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