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NO LABORATORY ASTROPHYSICAL DYNAMO HAS YET BEEN
DEMONSTRATED, only constrained flows.

3C219 Radio Lobe, (intergalactic)
~ 1% of free energy of black hole, ~10%° ergs.

The accretion disk dynamo
(plumes and differential rotation)
and helical jet.
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New Mexico Liquid Sodium Experiment is for
demonstrating how magnetic field is generated by flowing
conducting fluids base on a Star-disk collision model
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New Mexico Liquid Sodium Dynamo
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Key parameters of the NM dynamo experiment
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Outer cylinder: 0.6 m
Inner cylinder: 0.3 m
(in diameter)

Working fluid: liquid

sodium.

Speed: 17.5 (inner) & 70
Hz (outer)

Stable Couette flow, Re =
1.0x107,

Rm =94 at T =110°C.

Re = (a)in o wout)(Rin o Rout)2 v Rm = (a)m o a)out)(Rin o Rout)2 /77m






Sensors in Rotating Frame

X2 Magnetic Probe
3-axis Hall Sensors

Couette Sheareq Couette Flow At 7 radii with 2
(Sodium) temperature sensors
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Data Acquisition for rotating frame will use WiFi
technique to obtain 160kS/sec overall sampling rate

20VDC in
stationary
frame

IMultiplexing daughter board
:With 80 analog channels

Interconnection board
~54 magnetic sensors
~8 temperature sensors
~9 pressure sensors

~3 voltage input
~Optocoupler to turn
on/off sensors

Wifi Module
Transmitting data to
DAQ computer through
Router

Power module with
+12, +5V output
» N ‘ _ . g > |

Or

X10 AA Li Battery

e

NI sbRi0-9637 single board computer
with Real-Time Linux OS



Switch-mode power modules are used to converty
voltage of 10xAA Li Battery to +/-12V, +5V for electronics




80 channels of analog inputs are multiplexed by
a daughter board to the analog input of sbRio
single-board computer
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An interconnection board provides connectivity
to sensors.
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DAQ software is written in NI labview

Reading different
PC: sensor(s)

Calibrations

Instruction Status though
Network-published variables

Mass data through

Mass data through

_ Netstream
Startup Watchdog vi
Real-Time:
m NO | Run main
- vi
yes ,
Emergency Instruction Statusl T t
though interrupts! though variables DMA FIFO

FPGA:

Hardware Data acquisition
monitoring loop loop




FPGA module

DAQ Loop
yes Error Assert
Wait for eare 0 interrupts
Wait for Write to DMA
. > Read sensors |>
sampling timer FIFO
No
Monitoring Loop
7~ Wait for
N 17ms
yes yes
i No Rty 15 D107 ) Read Voltage supplies, w
board temperatures
No
Quit yes Error Assert
are i
No interrupts

*When any interrupts is asserted, both loops will be suspended until it is cleared by host VI.




Real-Time DAQ

Monitoring Loop

Read hardware

parameters from R C:Z;kd?:d ¢ ol Quit
FPGA, keep PC .
dated interrupts
12 yes

Data Acquisition Loop

Initialization

Initialization for data

yes

Reader
request
rom PC?

transmission

W

No Start sampling?

Set sampling parameters

v

FIFO

Get data from

4
J> Save data I—)

Transmit data

r DMA FIFO
|
No

Yes

Stop sampling?

Close

No

session?
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Or search ‘New Mexico Dynamo’
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