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Abstract

Melting and relocation phenomena caused by eutectic reaction of B4C and SS were visualized. A three-step resonance
ionization scheme of Sr with isotopic selectivity of 106-10° was developed using two types of external cavity diode lasers.

Keyword: eutectic melting, boron carbide, stainless steel, strontium, resonance ionization, external cavity diode lasers,

isotopic selectivity

1. [ZC&®IZ
1.1 A R D 2 S v

WKL AGE (LLF, BWR) (CBIT 2 Hl#EED
TR 3 L ORI T 28 OFEIL, BWR 24
P b &8 SR BT O BEIFEEIZ BT
FEHICHEETH 5, BWR IZBT 2 i@ hirse 130
72K IF HEOMBAITIZE > TV, Fric, 27
VLA (LLF. SS) EdRmrh—A K (LI,
B4C) DA RVERINC K 2 SR OWREIE T I3m i 2
WMOBHNCAELDEEZLNTEY ., TOHOBE:
FHOERZRETOIRERER 2D D570, F
MR D7 M D EERB G TH D, MHIETEER
BESFAEZE D 7= DA NS IE VAR D 5347 % R 3
BT2Z2LNEETH IO, FEERIC K 5 HS P
DML 2D, LvL, SS & BAC O :fhiEmic L 5
WRWE TBRRO ) TIVE A DR ERT— 21X E
TERENTZ R oT-,

1.2 A bhwv T A0 ORHESHT

A hwarF 90 (0Sr, i 28.8 4F) X, BT
BIEEE R R B OFS CEREPICKH &
Nl FER RO —>Th D, RIS
FREHIINE T, OSr-50Y B S B R 2 5
T ORESHIIRETH D, FBEMEE T T AvE &
IINTEE D BT TR R EAR T3 0 R E 2
Beh B 2 D130, FRCHHEUEE O Sr 22 8 RN IR
FE N EWERBHZ DWW CIE B AR 2 E RN 8Sr i ok
DALY MOV T R E 72 D720, EV RN AR
R Z OO FIENMLERAIR E 2D,

ABFZETIE, L—V— DO OPRIE &\ ) ik %
EN LT, HBA A AR OIS A2 b T v T EHH
BTN FIEZ BT L, oo & O RN ARSI
(T2 B R 7 00St HUH T IEORESE & HiEd,

#*hasegawa@tokai.t.u-tokyo.ac.jp

2. SS & BAC M SBR[

21 HI

AWFFETIE, BB T oM@ T i Fik
wPAFE L. HEEA B O TSz f LT 5
Z LT, hRERICET 2 BROEEIIE T D,
22 FEBRB IO

AR, BBEREZITY, ZhETIR/RLNE
W DT EBRZ 1T 7. THETICHB ST
V% Film Formation, Droplet Formation with Collapse
3 L O Droplet Formation without Collapse &\ o7z 3
DO LEIEMBITE— NIZOWTHBIM AR L.
S bIZ, SSEH DR S NI B OB AT B
BWTEERNTA—=ZThHDHID, SSEDREII
DN, MEROFEHBR L ik L7, Fig. 11X, SS4&
JESIZOWTEH L72F R Th 5. CORA-16 #Bk[2],
DF-4 3BR[3], Phebus #fx[4], L OMEEHE 71
DFEEFTTHW B HAEE S U < IXHliEE 7 v —
ND SSEDIE S & AR ORERFM 2 £ L. K
TR OGN, SSEIES LM ITE— FORR
i, WEORBRTELZIN TV HEMBITEE) 4 X
FrL7o, @isRsR O ARHKITR D0, 556
AT LA RS 5 — R )3 BT F I DU T 5
ZOWTHEM T % &, SN R0 8§ v—2
& B9 DA Tl Droplet Formation with Collapse 73
AU, ENLS O CiX Droplet Formation without
Collapse 23E U= AlREME NV RIB STz, F 7=, I8
DL % EERE ML (SEM-EDX)IZ X - THr
Bri7z. Fig2ld, mHE~ Y BV 7O/RRTHS. FE
BRONEY , HE ORI b TWnDS Z &
DHER S, ZTNENOEMBATE — 23w
EZDOBDOWEC L > TA LT Z & 2 3FFT D HEH
Lirot.



[H30-06]
——CORA-16 —=—DF-4 —+—Phebus
—=—Film Drop wo Col. —®-Drop wt Col.
—*—1F
[ | ]
<
0 0.5 1 15 2

SS clad thickness [mm]
Fig. 1 SS thickness utilized in the past integral tests and
the current study with respect to the relocation modes

Fig. 2 SEM—EDX images of the surface and the
corresponding maps obtained for the O, B, C, and Fe
elements.

3. FGLIAERIREDE L Sy [RFDO L—H—
HIBA A 2 1E[6],[7]

3.1 A A AL AF— A

A DEAREDO T R F—HEN TR LD K
< BAB1E . FNARRTHEROBEWE (K
TAHEEN TR (FNRS 7 B) BNEL LD, #
g DR L—H — % T 90Sr JFl+ D I T30
FINARRINEICA AT D Z ENAETH D, A
WFZE TR F 5 8 R L — W — DI IR Bl f ONE
BWrmfE 2 B L7z St O3 A A b A ¥ — A
DAl % Fig. 3 1237, RATORIC Fo# U 7= it
BEPTOL—F—HBEEsRST, ZOFT, K
1 689.4 nm OER LA ARG 7.5 kHz &< muv
FINLARIMER I SN D AICE B L, 3 Ebit A
& —A : 689.4 nm—487.4 nm—393.8 nm (= X % ©Sr ®
RN AR 2 A L 72,

5p2('D,)+4d?('D,) 44(*D3,,), n=39

(46376.8) 2 W (60417.40) 3p°
- T
(IP: 45932.2036) 689.4 .
426.3 - 4876
! 5s5d 3D,
5p21D, ~405| ; NG st
(36960.842) 3
855.2 —_— 5s6s °S,
. 1573 (29038.773)
1 =1 688.0
(21698.452) / 5s5p 3P
4609 A (14504.334)
689.4
552 1S,
@ Sr- atom wavelength in vac. [nm]

Fig. 3 Resonance ionization schemes of Sr atom.
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Fig. 4 Schematic of the external cavity diode lasers.
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