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OPTV of ice-mass boreholes
Overview

* Background

e Applications

* Potential at IceCube...




Traditional (directional) borehole camera image
4 -

Ross Ice Shelf (NASA/https://www.nasa.gov/topics/earth/features/antarctic-shrimp.html)



OPTV: radial-view borehole camera

 Orientated
Centralizer collar

* Geometrically accurate
* RGB (24 bit visible)

* High resolution (~1 mm)
Perspex window

 Complete wall (360°)
LED illumination

« Logging speed 1-5 m min™
CMOS sensor (1280 x 1024) Al

Radial-view lens * Length 2.13 m; diameter 46

Steel buffer mm; rated 2,000 m H,0

Background ~ Appliations | IceCube..




X (azimuth)

y (depth)

p gives layer dip

0 gives layer dip direction



Directional borehole camera image
"4 -

Ross Ice Shelf (NASA/https://www.nasa.gov/topics/earth/features/antarctic-shrimp.html)



OPTV image

Rock borehole, RGL, UK.
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e Background
* Applications

* Potential at IceCube...



OPTV of ice-mass boreholes
Applications

* Layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

* Material properties and spatial variability
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Annual layers Dust layers




Dust layers




OPTV of ice-mass boreholes
Applications

* Annual layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

* Material properties and spatial variability
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OPTV of ice-mass boreholes
Applications

* Annual layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

* Material properties and spatial variability
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(a) RBIS (b) DIR DIR (cont.)
"N ESWN NESWN NESWN
T —— | p
1= 7
=

Ly

POl A
: : M\LVJ%W ] "'L"‘/\v
£ l ] i W L N WO NP .7 )

100 200 0 100 200
OPTV OPTV
luminosity luminosity

100 200
OPTV
luminosity

Density (kg m"~)

_(a)RBIS

900 P=910-154e""
i T R =054
................. S
Bw -1 . 2
: e
4 . o
: N
- .
700 - : L o
.
- . Ay
z e
600 4 : \
. \
' A
. : >
500 E
B0 WL o e e s e o
(b) DIR
2004 % o s
>0 o pP=8510-170e
E .2 2 R =097
R A
S0
800 SORG
.38 -
\.

800

700 A

600

W"“m

@0 ce  Pm910-17.2677

.............. ¥ R =090
S

500

® RBIS

0 DIR

B B BB e i e
50 100 150 200 250

OPTV luminosity



Depth (m)
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OPTV of ice-mass boreholes
Applications

* Annual layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

* Material properties and spatial variability




OPTV view
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OPTV view
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OPTV view
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OPTV view
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OPTV of ice-mass boreholes
Applications

* Annual layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

* Material properties and spatial variability
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OPTV of ice-mass boreholes
Applications

* Annual layering / age-depth scale
* Infiltration ice

* Density

* Densification

e Structures

e Material properties and spatial variability
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OPTV of ice-mass boreholes
Overview

e Background
* Applications

* Potential at IceCube...
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OPTV of ice-mass boreholes
IceCube potential

* Annual layer tracking
* Age-depth scale
 Infiltration ice layers

* Density profile

* Dust layers

e Structures (fractures?)

~ Background  Appliations o



OPTV of ice-mass boreholes
IceCube potential

* Annual layer tracking
* Age-depth scale
 Infiltration ice layers

* Density profile

* Dust layers

e Structures (fractures?)

* Logging multiple boreholes allows spatial variability in all of above
 Complementary to other studies
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OPTV of ice-mass boreholes
IceCube potential

* Annual layer tracking
* Age-depth scale
 Infiltration ice layers

* Density profile

* Dust layers

e Structures (fractures?)

* Logging multiple boreholes allows spatial variability in all of above
 Complementary to other studies

* Needs open (unfrozen) borehole...
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