
3 Translations + 3 R
otations = 6 D

egrees of Freedom
 (6D

oF)
W

hat C
ould 6D

oF M
onitoring Sites C

ontribute in C
ascadia?

RS’s possible contributions in regional m
onitoring using 6D

oF stations leverage:
•

Its “m
ini-array” capabilities (replaces several instrum

ents and function as an array)
•

Its ability to “correct” translational sensors.
•

Potential to better characterize actual ground input m
otions to structures and m

otions w
ithin them

.

W
hat D

evelopm
ents are N

eeded?
N

eeded developm
ents include both hardw

are and softw
are w

ork:
•

H
igher sensitivity (at the low

-noise m
odel)

•
Low

 pow
er consum

ption &
 robustness

•
Seafloor sensors

H
ow

 are Seism
ic R

otations O
bserved?

Seism
ic Arrays

•
R

otaphone 

M
om

ent of Inertia G
yroscopes

•
Pendulum

s
•

W
heels

•
Vibrating Strings (tuning forks)

•
M

EM
S

Sagnac Effect
•

R
ing lasers

•
FO

G
s

O
thers

•
Fluid-filled

•
Beam

 Balance
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Possible Roles for Rotational Seism

ology in Cascadia?

W
hat is R

otational Seism
ology?

O
bservation and analysis of the 

tw
ists, tilts, rolls, pitches, &

 yaw
s of 

ground m
otions of seism

ic w
aves.

H
ow

 do R
otational M

otions A
rise?

Curl of the vector displacem
ent field

A
sym

m
etric part of the displacem

ent gradient m
atrix 

Essentially: W
hen ground m

otion not in propagation direc-
tion:
•

Part of the linear elastic w
avefield (w

eak)
•

N
on-linear w

ave propagation like anisotropy, non-ho-
m

ogeneity, near-field, layering. (Interesting, com
plicat-

ed, and provide additional constraints) 

Is There a R
otational Seism

ology C
om

m
unity?

A
re There Exam

ples of the N
eed For Including R

otations in R
egional Seism

ic M
onitoring?

K
notty Problem

: 
Translational M

otion 
A

rtifacts

G
oal: Low

 pow
er, robust, w

ide-band, vault-friendly, sensi-
tive (at the low

-noise m
odel), high dynam

ic range. Perhaps 
one day: seafloor deployable.

Yes. It is overw
helm

ingly European

Offshore

Off-Network U
rban Volcanoes

Sparse
C

overage

A
re There Exam

ples of 6D
oF Stations C

ontributing to R
egional Issues?

Piñon Flats R
eal Tim

e R
otations

Yes. But not m
any…

yet!


