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Introduction SEM & EBSD Conditions EBSD & LM

The characterization and localization of subgrain SEM chamber pressure (P) and temperature (T) conditions chosen within the ice stability P-T-field Correlation
boundaries (sGB) In typically coarse-grained enable the preservation of a stable surface for good correlation with LM. Instead of sublimation, beam
polar ice requires good correlation of light micro- defocus is used as charge minimizer. EBSP quality and grid distortion can be improved significantly.

scopy (LM) and EBSD mapping, which needs a Defocusing changes the spatial resolution slightly, which is however still far below the scales of the
stable sample surface avoiding alteration by (e.g.) envisaged substructres.

sublimation during the measurement. -150 -100 50 °C )

Equilibrium phase diagram
(P-T) of stability conditions Locating region of interest in the SEM (sample B37,

S a m p I e Tra n Sfe r =] for ice and ice in equilibrium 93.9 m depth). (a) showing boundary and pore fea-

with water vapour in a closed tures (Ki -
: pfstuhl EA,2006). (b) corresponding area
The Sample IS never system (after Andreas,2007). indicated as circle in (a). Most grains have the same
exposed to warm SEM chamber P and stage T shape: one boundary (arrowed) has slightly altered position.
atmosphere air

conditions of published EBSD
during transfer.

studies on ice shown as Grid of damage spots, caused by ST, EBSD and LM mapped microstructure (sample EDML
blocks: (PMB=Piazolo EA, e-beam. EBSD map settings identical: Locallzatlon Of relevant featu [es, 2575.8m depth). (a) Map after replacement of some nonin-

2008; BOIM=Baker EA,2007; 10 kV acc. voltage, 40ms/frame for demandina esp. in verv coarse- dexed pixels and all misindexed pixels . Etched GB is poorly
OBS=0bbard EA, 2006). pattern collection, 1.4x10™ hPa chamber g p y indexed. Lower grain shows a slight orientation gradient.

Typical SEM chamber P and T P, -103°C chamber T. Distortion of grid is grained deep iCe, IS enabled by PDre-  (b) After orientation averaging (2 passes of 3x3 filter) most
conditions examined here significantly less in (b). Note, 5 um step low angle noise is removed to show sGB penetrating several

Pressure, log hPa

Cryo-transfer system. (a) Transfer

unit (LN= = liquid nitrogen, N = . : : :
n'trogenzgasc)]_ (b) Trar?sfer r;d EBSPs with focused and defocused (Welkusat E_A,2.010) shown as | .size as set, Is actually slightly chgnged Scann.mg with LM .mICrOS.tI'U cture 100s qf pm into. the core of the grain. Filtering removes low
and sample holder. (c) View into beam. (a)—(d) High P conditions using C rC|eSb- E%Ul|lfb1rl(l)l_znhTPequ for giving a slightly larger spot distance in (b) mapping. Comparl son with these angle misorientation noise but also creates a low angle boun-
specimen preparation chamber; N2 gas. (e)—(h) Low P conditions. Acc. cﬂwar? erro alsca. Accurate resolut.|on and scale for.maps . . dary artefalct (arrow). (c) After onentaPon averaging (2 pas-
sample mounted on a pretilted voltage, time/frame for pattern collection, -112°C (shown). Partial vapour has to be determined from an SE image etch features allows orientation aver- ses of 5x5 filter) boundaries of 0.2-0.5° are also artefacts of
aluminium stub fittina in the crvo- chamber P and T given. Mapping step Pequ (shown) for a Iower. stage taken after the mapping. - : : the orientations averaging filter. Angular resolution is ca. 0.7°
genic sledge. (d) Co?nplete ! size 5 ym, grid size 10x10. Values for 100 150 200 250 temperature of -150°C is much agmg dsS NOISE redUCthn methOd- after orientation averaging. (d) Corresponding etched LM uS.
Quorum preparation chamber. defocus, where noted, given. Temperature K ower than fhe chamoer Correlation of LM with EBSD microstructure is excellent.

Sample Surface memrees || Spatial Resolution

surfaces after

Example for Substructure

Spatial resolutions depend on exact P-T con-

After transfer: irregular i sublimation. - " -

Jayer of frost crystals tCauhIIovyer frost al;tebr Faceting depends ditions. They are between 0.5 and 3 um. Sub- C h ara Cte 1 Zatl on

\F/)vrl]tglgg; I(leIc())vr\]lgr1rT(1)c;r- rants e”r |dS reg‘fvet. y E(r;nc)fystal orienta- structure Spacing S typlcally above 10 lm. EBSD analysis (sample EDML 655.9 m depth). (a) Map

structure zone model .COn rolied sublimation (c)-(e) EBSPs from Sequential EBSPs across vertical GB. Slightly defocused beam. (a) High P.Two | Vtv;ﬂﬂ sg?s%ts Elogtg sGB hlg:.hghte.d. ?GB ty]E)es arg

for growth of ice films; | the prep. chamber grains in (a) resp. images (#154 — 155) show bands from both patterns of neighbouring grains. ADeTe _R. t( t) ereograpnic prOJ.eEtl)ons.o c—lanl

Cartwright EA,2010). ead £ (b). (b) Low P. Three images (#34—36) show bands from both patterns . (c) Low P. aﬁﬁe;isc()ii)enfaﬁc;gigxg"s iirTs]gntsnuet:getsouLgnbgelzl);e—g
cd mg to su .ace. | | . Three images (#154 - 195) show bands from both patterns. correspond to labels in .(a). (d) Simplified iﬁterpretation
faceting. Sublimation is carried out before exposition to e- (following Weikusat EA,2011).

beam, which changes sublimation/condensation behavior. ReprOd UC] blllty Excellent reproducibility of structures, orientations | | SGB can be characterized:

Influence of beam exposure to surface topography. Sample was subllimed after area scanning. . . . . . . : - :

(a) Areas exposed to e-beam clearly stand out as squares (left: 20 min @ 10 kV, right: 30 min @ and IndeXIr']g can be achieved if sublimation/con- (1 ) tilt boundaries COmprlsed of

10 kV). (b) Detail of (a) showing preexposed areas and the only sublimed surface (band in middle). densation is minimized (see also Sample Surface) edge dislocations g“dmg IN basal
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