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Goal Observed “Grass” and Cone structures
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to develop a qualitative theory for Voa s, odih
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their formation.

Conclusions

Surface morphology suggests
connection to crystal
orientation of grains.

v " irradiated with 30 keV

He ions at 700-900 °C
= and fluences greater

SIS than ~10"8 He/cm?

S formed (a) cones on

some grains and (b)-(c)

“grass” morphology on

others. [Zenobia, in peer
review JNM, 2011]

Research Methods
Irradiation Facility: The Materials
Irradiation Experiment (MITE-E)
*jon gun with two adjustable
electrostatic lenses to make an ion
beam of He*
*Nd-YAG variable power laser to

‘Proposed models for grass
and cone formation are a first
step toward full understanding
of the mechanisms involved.
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Proposed Models of Formation

Grass vs. cones depends on He bubbles aligning parallel or perpendicular to the surface.

lHe+ bombardment direction

Solidworks™ model of the MITE-E

Sample Conditions: Polycrystalline
tungsten (PCW) was irradiated with

Grass

O OO0 00

30 keV He* at 700-900 °C and O 0o o
fluences 1017-107° He/cm?

Increasing Fluence

lHe+ bombardment direction

1 um
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Unirradiated PCW sample

Cones

Increasing Fluence
Model of Grass Formation

Stage 1, ~107%-107" He/cm? Stage 2, ~1077-1078 He/cm?

-More pores form,
creating oblong features
and chains of pores.

-He bubbles break
the surface where
@ | they encounter the
least resistance.

-Material is preferentially
sputtered from within the
pores, which starts to
connect neighboring
pores.

-Certain grains form
9 pores before others.

Stage 3, ~10'8-10"° He/cm?

-Individual pores are no
longer apparent.

-Individual pores are
still visible, but the
structure has some
overall directionality
on each grain.

-The balance between
the sputtering and
diffusion is a periodic
structure, the grass
structure.
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