’)) metronix

geophysics
Multi Dipole
CSAMT
A
-
-
Bernhard Friedrichs, metronix, Germany bernhard.friedrichs@metronix.de

1/25 nnnnnnnnn


mailto:bernhard.friedrichs@metronix.de

’)/' metronlx

geophysics
Multi Dipole
CSAMT
A
-
-
Bernhard Friedrichs, metronix, Germany bernhard.friedrichs@metronix.de

2/25 nnnnnnnnn


mailto:bernhard.friedrichs@metronix.de

’)/' metronlx

geophysics

« Transmitter and receivers are using the same GPS module
* Transmitter optionally records the transmission currents

GPS linked
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 using the same analog/digital conversion at transmitter and receiver
allows convolution of RX and TX signals in the time domain
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GPS linked
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Transmitter (TX) and Receiver (RX) operate with the same job lists
This enables fully automatic recordings for fast production

10 min 4096 Hz 10 min , 8Hz 50/50s Tx 1, Tx 2
10 min 4096 Hz 10 min , 32 Hz 50/50s Tx 1, Tx 2
6 min 4096 Hz 6 min, 128 Hz 50/50s Tx 1, Tx 2
3 min 16 kHz 3 min, 512 Hz, 25/25s Tx 1, Tx 2
3 mnl1le kHz 3 min, 2048 Hz, 25/25sTx 1, Tx 2
1 mno64 kHz 1 min, 4096 Hz, 25/25sTx 1, Tx?2
1 min 64 kHz 1 min, 8192 Hz, 25/25sTx 1, Tx 2
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Device Jobs Site System Editors Window Help
Control @ = - Start/Stop Time Status E]
Hour Minute Second Date
D Power Stage Output Idle
Start 12 27 12 2011-08-08
- () soblistActive
Stop 12 57 12 2011-08-08 [ = S
ﬂ Current U 0.0036 A |
v —Select Waveform Current Vv 0.0047 A ]
Current W —0.0083 A |
I MTX_FREE_1 0.0009765625 Hz P1: 4.82582e-317 ° DC Voltage 11.51 v ]
- Temperature [30.56 °c ]
Free Disk Space 6472.28 MByte |
~Cyclic Job
—GPS Status
Latitude |N 20°25° 1.938" |
Granularity 1 seconds . . o
Longitude |[W 77°44”32.172 |
Altitude  (23.3 m |
— —— Num Sats |9 |
} Start Now |> Submit + Add to Joblist Fix Status [Ho Fix ]
— — Time 12:27:12 |
Goto E Stop All Jobs . Stop Current Job Date 2011-08-08 |
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DefaultRamp
MTX_Modultest_ Wave_1
NONE
PseudoRandomMoise
PRN_2048
MTX_Modultest_Wave_3

DefaultTriangle

v

—Selected Waveform

Max. Amplitude
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MTX_Modultest Wave_2
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Time Series I R aw Spectra] Cal. Spectra] Cal Func. ] Stacked Spectra] Cal. St. Spectra]

5:06/23/11 - 161615

Time : 16:16:15

- Wwindaw func. Hanning -
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E:06/23/11 - 171615

1
' T
' '
' '
' '
' '
' '
' L
' T
' |
[N T
1 T |
' ' ' 1
' ' '
' ' ' '
' ' '
' ' ' ' T 1 I
' ' ' ' ' '
' ' | T ]
' ' ' T T '
' L '
' T — ' '
dommal o ey e UL E R [ B
1 T 1
' ' ' '
' ' ' ' '
' ' ' ' T ——
' ' ' ' ' '
' I T 1 '
' ' ' ' ' '
' ' T
' ' ' — T
' ' ' ' T T =
' ' ' ' ' ]
N ey e
T T v 1
' '
0 '
1 D ———T= '
' T ' ' '
' = ' ' ' '
' I ' '
' ' '
' 1 ' ' '
' ' ' '
' '
R =T sbt e daaoab oo
l | v 1
' ' '
' , ' '
' v
' ' ' '
' ' ' '
' ' '
' '

2 5 5 0 5y S Sy Sy S ooy Sy Ry S, B PR

[l ol ol et S50ttt ittt ittt ettt ittt itttk itk il il H e el nlie el tliel ittt

' ' ' '
S

Fj-- -

237.80 —f---
23770 -

2AFE0 —F -

2AFE0 — e

A

-3.00

-10.00

0

-15.00

4

161619 161621 161623 161625 161627 16:1E:29 1E:16:31 1E:16:33 161635 161637 161634 161641 16:1E:43 16:1E:45
Time

TE:16:17

Site 1

TOOL GROUP

g APEX

7/25




’)/’ metronlx

geophysics

1.00E+02 —

far field - near field
TLOEADT e ook
- i, . =
- . &Eﬁ-g-;‘, . :
i B E ‘ ﬁ'ﬂ-a_; - E o-'gﬂ E
P LODESD0 - o s e
21
IR TR AR R A RN TR R A AR (TR NIRRT
100 10 1 0.1 Hz

8/25 nnnnnnn




’)/' metronlx

geophysics

B~ MFS

9/25 nnnnnnnnn




’)/' metronlx

geophysics

B~ MFS

10/25 nnnnnnnnn




’)/' metronlx

geophysics

- === = ) === == === - ) ===
: 1 | :
@ S @ @ e @ e @ s @ e @ @ e @ e @ @) e @ e @ o D
T B == ) === i === - ) ===
1 i i i
[} | ] i
@ e @ e @ e @ o @ s @ o G @ @ i @ o @) e @ o @ o @
= Y =l e
.‘ A
@ @ @ e @ o G e @ e D ?
cte obe @L0
i i mﬂ 13
E 1
@ @ @ e @ e @ o ) T
== Y == === i -=




’)/' metronlx

geophysics
U
11
/ TXM-22 K
®
Vv
W
Phi = 0% Phi = 120 Phi = 240°= -120°
11 =-0.5%12=-0.5*I3 12 =-0.5*11=-0.5*I3 13 =-0.5*11=-0.5*12
Resulting direction: Resulting direction: Resulting direction:
h g A
Coordinate System:
OO
U U 270°=-907— - 90°
180°
11

/ TXM-22 K

Vv
W Phi = 30°: W Phi = 150 w Phi = 270° = -90°:
I1=-13 I1=-12 12=-13
12=0 13=0 11=0

Resulting direction: 4 Resulting direction:, Resulting direction:
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disk or pre-whitening FFT Calibration
network de-trend
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10 channel Remote R ence or 5 channel MT standard

CSAMT 3 Dipoles AAA vs. BBB
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Software handles up to 6 dipoles
_ this results into 15 MT tensors
- and lead to 45 results for ONE EMAP site

10 / 5 channel, auto- and cross spectra

CSAMT 3 Dipoles, cross spectra
AAA

BBB

CCC
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Stacks vs Pre-Stacks in TD
600 vs 25 pre and 24 freq. stacks
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* Controlled Source Electromagnetics

 Recording of E and H current flows
e Short and medium distances to the TX
e Vertical E current flows

* Higher resolution of resistive layers compared
to MT




Horizontal and vertical current flows
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Model by M. Becken, R. Streich, O. Ritter (Univ. Potsdam & GFZ Potsdam)
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MT MT occam inversion CSMT vs. frequency at 5km CSMT occam inversion Joint MT / CSMT
occam inversion
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Model by M. Becken, R. Streich, O. Ritter (Univ. Potsdam & GFZ Potsdam)
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LAN
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e The TXM-22 / TX Is the first transmitter with
free waveform transmission

* The optional realtime module measures the
transmission currents with zero sample delay
compared to the ADU-0O7e recorders

 The TXM-22 / TXB operates with same job lists
as the ADU-0O7e: TX and RX can be fully
automatized
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« The TXM-22 / TXB is the first transmitter who
can rotate the transmission dipole
rotation can be done that way that the receiver
gets the best signal strength

* For 3D area measurements the dipole fits for all
stations

* For a single station multiple dipoles can be
recorded (max. 6 dipoles and 15 MT tensors)
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