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Observation of Melt Surface Depressions during Electron Beam Evaporation

Hironori OHBA and Takemasa SHIBATA
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Depths of depressed surface of liquid gadolinium, cerium and copper during electron beam
evaporation were measured by triangulation method using a CCD camera. The depression
depths estimated from the balance of the vapor pressure and the hydrostatic pressure at the
evaporation surface agreed with the measured values. The periodic fluctuation of atomic beam

was observed when the depression of 3 ~ 4 mm in depth was formed at the evaporation spot.

Keywords: Electron Beam, Evaporation, Liquid Metal, Depression, Gadolinium, Cerium,
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HIE AL % Fig3 TR T. B8 40 cm® O3 2 ENIZBINHN 2 IREEEF# T
HERSET. BFE T4 5 AL POMBIXEREREZAVWEE, EEL VX (a8
#5135 mm, F2.5) BEOHEEY v (=ar8l PK-11~13) &zl 2 BOE/ 7 v CCD
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LCHEME R R L, 7. 2 OIENEBEILROEN Y ZIZEE P 5 CCD I A
SETE=X—TE3k5It Lk, ZEEEIZDDIEEmP S 260 mm DR SITEIT Tk
BB FRIEE I CHIE Lz, RBECRHFEFE—LALMBARAETFE —2XERLTS S
ReBER L. BFE—L L LB ERTHE, ZO7IFAHA TV EOEEIRFY
—AEB LRI, TIRATA T VEEZRHBLTRTIE—AEBEET=X—9D
B, 9 VIicBmUz&E a—7 (Zo A7 8AME, BR 07 mm. £E 3 mm) 2%
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Fig.13 124 RV =T AERRICHE S 0 — T 2 AW TERBRERA TV BEHIE Lics
THY, BFE—LAN%E 075 kW, 2.0 kW, 3.5 kW Z LIZEOF Y 0 R a—7DRE T
HD. 2.0 kW DOATTTHEALEIEA VA 40 mm, <IEAFEEMN 2.4 mm, FIEH 3.6 mm 12742
5 LEZHFATUVETRDBLIRETFEY —AORBNEEMNHARED., 3.5 kW TIHIRIENAX <
722 OSBRI X372 8 TIX 3.5 kW A NRFITHEALERIE DS Y 2322 mm, < IEFHIEE A 1~2 mm,
FIEB D IEAN 1.8~2.8mm. &V 7 LIZDONWTIL3.0 kW A FRFICHRILERIEAS Y 2347 mm.
IEHBEEN 1~2 mm. HEERDIEHRN 1.8~2.8 mm 12T 3 L. FEINE BN X
Nice WTFNOEBOBAETH., HERDOIEREEN 3~4 mm ZRBDLEFE—AZE
FREAlENS, BBHORRY MEIZ 5~8 mm THHA, ZORESBEOEIIZRD
E—EDIFEAREIEMFTERLI B> TRENFBEL, U—AARY FBEAENEAL
T5, TNRIVERMEBEEFREEIEBECTRAE—LAEHNREETILEZONS, E
FE—L2EBHORBEBIZHBICRIERY TRESTNWBEY, UL, BESBEZO.
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Teo THNUZX Y. BALEDIEB Y IXREFE —AEHOEZORRTIIRWEBEbh3,
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Fig.1 Depth measurement of melt surface depression.
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Fig.2. Relation between displacement of jack and A-D converted picture element.
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Fig.3. Experimental set up.
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Fig.4. Electron gun filament.
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Fig. 5. Examples of images of liquid gadolinium surface at the electron beam
power of 0.75 kW.
(a): image at the vertical axis
_ (b): image at angle of 30° from vertical axis

(c): image at angle of 50° from vertical axis
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Fig. 6. Input power dependence on recorded images and processed images of liquid

gadolinium surface.
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Fig. 7. Deposition rate dependence on depression depth of liquid gadolinium surface.
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Fig. 8. Deposition rate dependence on depression depth of liquid cerium surface.
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Fig. 9. Deposition rate dependence on depression depth ofliquid copper surface.
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Fig.10. Input power dependénce on depression depth, deposition rate

and melting region of gadolinium.
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Fig.11. Input power dependence on depression depth, deposition rate
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Fig. 12. Input power dependence on depression depth, deposition rate
and melted region of copper.
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Fig. 13. Time variations of ion signals in the case of gadolinium evaporation.
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