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Boundary conditions

= EFW is part of WEC

= Master Science Plan regulates telemetry
allocation to WEC, and thus all our possibilities.
Available at http://jsoc1.bnsc.rl.ac.uk/

= JSOC coordinates all instrument planning
= DWP team in Sheffield coordinates WEC
* Planning lead time about 3.5 weeks

= Some params can be changed ~1 week in
advance



WIS Most used real time sampling
IRF

= NM telemetry (1.4 kbit/s):

- 2 E-field signals (V12, V34), 25 S/s, 10 Hz filter

* 180 Hz filter on SC2 (also all s/c August 2001)

e SC1 and SC3 2001/2002 -- Sep 2003 and from
Jan 2006: (V2, V34)

e SC1 and SC3 Oct 2003 -- Dec 2005: (V23, V34)
- 4 single probe signals, 5 S/s, 10 Hz filter

= BM1 telemetry (15 kbit/s):

- 2 E-field signals (V12, V34), 450 S/s, 180 Hz filter

* SC1 and SC3 as for NM above (though still with
V23 rather than V2 also in 2006)

- 4 single probe signals, 5 S/s, 10 Hz filter

eladO M43
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E-field bias settings

" Bias current set to probe

— until April 2001: P12 -180 nA, P34 -220 nA
- May 2001: -180 nA on all
- June 2001 onwards: -140 nA on all

" Voltage offset on puck +1 V

" Voltage offset on guard -6 V

= Extensive tests during commissioning
= Occasional tests later on



WA Occasionally used modes
IRF

= [n BM1 telemetry, EFW can get more
than 15 kbit/s (at the expense of other
WEC instruments), allowing:

- 3 signals (V12, V3, V4) at 450 samples/s

- 4 signals (V1, V2, V3, V4) at 450
samples/s

lejado M43

— Can be used after motivated requests!
Please!

= Possible to put £40 V voltage bias on
any probe (Langmuir mode)
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FEFW Tangmuir mode example plor 2002- 10-02 53

Langmuir mode
* Probe at bias voltage “ HLMM‘MMWWWWMWHWM

* |Intricate calibration:

— |= (Vmeas B \/bias)/R

~ R =5Mohm 3_ Mr

— Different calibration

forV, .. andV
* Occasionally used on

P2 on SC13 : .MIIMfw'IqlI%ﬁM#'W“Hll'lllll'llllll.‘l.'.ll‘l'l'h'ml‘."ﬁ.'ﬂ.ﬂ'r

« Works well in dense i
plasmas

* More spin modulation
than in Vps

* Not studied in detail

« Used on demand = very
seldom, essentially
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IRE EFW bias sweeps

= Brief (few seconds) bias sweeps are routinely
made to determine:

- photoelectron emission
- sheath resistance (wave diagnostics)
- plasma

eladO M43

= We sweep bias current as well as voltage
= Current sweeps too fast until spring 2003
= Bug made sweeps too infrequent until Dec 2002

: = Voltage sweeps dpparestybaggy work well!
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EFW bias sweep example

(Clustar 504 2004-03-22 15:55
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Ollesado M43

-nr :
-0 -Z0 €0 =10 0 1C A =1
Frobg=spavecd1 vollae [

P1 black, P2 red

* = Bias voltage sweep (Langmuir mode)

** o = bias current sweep (E-field mode)




WX EFW internal bursts
IRF

= We have two ADCs sampling at 36 kS/s and can sample:

— with loss of real-time TM: 2 x 36, 4 x 18, 8 x 9 kS/s

— withoutloss: 2 x 18,4 x9,8x4.5,8x2.25,8x0.9, 8x045
kS/s

" Internal memory of 1 Mbyte

= Analog quantities that can be sampled:

- Unfiltered: V1, V2, V3, V4
- 50 Hz - 8 kHz filter: V12, V34
- 4 kHz filter: V1, V2, V3, V4, BX, BY, BZ (STAFF)
- 180 Hz filter: V1, V2, V3, V4, V12, V34
= Can trig burst on

eladO M43

'._ - signal level from any EFW quantity, ...
' - ... or time tag
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Burst settings

Default settings used for pre-planned BM1 ([60% of all bursts)

Default June 2001:

- V12, V34 at 18 kS/s, 50 Hz - 8 kHz, trig on BP12
Default July 2001 - October 2002:

- V1,V2,V3, V4 at 9 kS/s, unfiltered, trig on V12M
Default Nov 2002 - Jan 2004, and from Apr 2005:

- V1,V2,V3, V4 at 9 kS/s, 4 kHz filter, trig on V12M
Default from Feb 2004 - March 2005

- V1,V2V3,V4, BX, BY, BZ, 4 kHz filter, at 4.5 kS/s, trig on V12M or
BP34

Specials for SC1 and SC3 (broken P1):
- Replace V1H by V3U, and V1U by V3H, trig on BP12
Often used by manual commanding:

- V1,vV2,V3,V4, BX, BY, BZ at 450 S/s or 4.5 kS/s
- Unfiltered data
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Burst operations

= Dumping of 1 MB memory unrealistic in
NM telemetry (1.4 kbit/s)

= Special "TBM3 dumps” during 6 minutes,
twice per orbit => 2 bursts/orbit

= Burst enabled almost all the time in 2001

= Now the burst is enabled for an interval of
30 min -- a few hours in "interesting”
regions. See later presentation by Niklas Edberg



|||¥I|= Burst scheduling

= Always a burst between memory
dumps -- no wasted opportunities

= Baseline priorities for burst scheduling:

- BM1 period (EFW 450 S/s)
- Specific requests (e.g. E-parallel in aurora)
- WBD period
- MP, BS, aurora, NS, plasmapause, ...
" Requests welcome!

lejado M43
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Operations example: PP313 (May 14-21, 20006)
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== EFW internal burst enabled

= S/c burst mode (BM1)
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||F|l|l|= Information on operations

= JSOC - MSP, event files, ...
http://jsoc1.bnsc.rl.ac.uk/

=" EFW operations page:
http://www.cluster.irfu.se/efw/ops

- Now in public domain, though some
ESA info remain under access control

- Includes anomaly list (non-standard
operations);

- Check this when you find strange things
In data

2lad0O M43
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EFW ops page: standard ops

http://www.cluster.irfu.se/efw/ops

Standard operations

These e the default settings, defined by the 1500 henceforth parameters. Note that we quite often run individual
burss with diferent settings tham those shiown, 20d (during autnes 20027 gquite often used Cangmulr rnode on 5C13
P2, Significank deviztions from the slandard settings below are relleded inthe Lable of non-=landard operations
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|||¥I|= EFW ops page: non-standard ops

http://www.cluster.irfu.se/efw/ops/ns_ops.html
List with some 350 items (today)

This list is intended to cover all non-standard operations of EFW, planned or accidental,
from 2001-10-01.

dt | Cluster
é Start (sec) ID Descrlption Resources Flan short Desc
2001-07-25 B Thie 10Hz Filter on probe 2 failed 20 Lhis Lime,
O R ! 2 and has never recoverad. no |no_ 106z it
Werify swee interval settinos. Will causs lass of
-O gpin ATs for 2% minutes, 07 30 4cor reset At
start of AL do not uplink sgin palch oroset
CD 2001 - 1 =14 Lurst. Start swespns every 30 5 (521, L min
07 30:00 210D 1234 (502), 908 1503), 2 min (S504). D745 Setup 1. [uan wven  mn spin fits
) T burst (SWEZCI 3487, 07:55 Spinfit patch
m (SWELIZST). DE:05 Test campleted: change
PN wacoen inkerval to 30 ming an alll $SWECI340
—— and 33';']
@ CEl e 1258 |L TM lass due fo 5/c enomsl 1 lwn Lol na na trm
12:34:4L A5 Enemety 2. ESOC 011015
2001-10-15 - ) . . .
a0 55 60 =1 L-1=1 Frabe 1 l&tched at =70 1. Anders H11415 na nao @l
- : . - 1. Corrmented excarmol
T Time tRgoed burst e atlans with ¥E 436 . e
R a0 L2224 womponenks el perigee. loss of data for e likkle . - ) yis na_kLm
05:d0[:43 more than a minute expected 2. Flail fo Micole and
[ ' Milan
2001-11-97 . ) 1, L5000 911107
T 2840 |3 B3 systeir reboot. No data durimg this time. 5. ESOC A1 1108 yes no tr
- fgp:.;;;ldf ZESE0 |1 [ets lass due to ESA ground stetion probler 1. ESQC 011121 na na trm
2001-11-14 Frobe 1 latched at +68 W, Probe 1 problem 1. Per=Ame 011120 .
08:07: 14 39456 |2 cured by EFW reser. 3. Anders 011129 ho | nopl
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EFW ops page: burst log

http://www.cluster.irfu.se/efw/ops/list_nice.txt
Contents of all EFW internal bursts

[sdaz filz azumns t= o == oo mantities

AT Hd ad4wm=11d dRl H AT WM, WAL, VAM, VUM, BT,
05.001043333w=.04 450 5 2 10 wir, wZM, 3M, Vir, &CH,
05200219333 3w=.01 450 8 = 10 w3mo, wdu, wvaM, ie, 20,
05200219323 2we=.01 450 8 z 10 wam, wiu, VaM, VAN, 20H,
05.0021%3033w=.03 450 5 2 10 ~3m, vAdu, VIM, VAN, SCH,
05200219333 3w=.03 450 8 = 10 3o, wdu, vIM, ir, G0,
052002193753 w=.01 50 B = 10 wimM, wWiM, ViIM, VM, 20,
05.002193753we.04 450 5 < 10 w~in, Yal., v3M, «ar. SCH,
05200221300 0we=.02 4.0k O = 12 @cCHE, 3cCY, 3CE,BPlZz, WY1H,
05200221330 0w=.02 4.5 B8 = 12 @gcxE, 8CY, BCE,BDLZ, V1H,
T 0 Rl B B O 4l d 11 WIH, YWAH, VWAH, ViAH
0520035312034 5w=. 02 9 4 2 10 wi1H, ¥iH, V3iH, ViH
05200312335 5w=.04 Bk 4 = 10 w11, w2Il, w3l Vil
052003123355w=.04 Gk 4 2 10 wiH, ¥W2H, V3IH, ViH
05.003L33420w=.01 9k 4 2 10 wi3o, \du. ViH. ViIH
052003132342 3w=. 01 9k 4 = 10 o, wdu, VIH, ViH
0520031337 ]5w=.03 9k 1 = 10 w3o, wiu, V3IH, VH

N5 NNA1T 337 1aws_ N3 9k 4 T VAN, wal, W3H, WaH
052003074303 we. 01 9k 4 Zz 10 ~3o, vwdu, V3iH, ViH
0520030713 03w=.01 G 4 = 10 w3mo, wdu, V3IH, ViH

- (all entries doubled in this version, will be fixed)

oY,
SCY,
oY,
SCY,
SCY,
oCY,
oY,
SCY,
WIH,
VIH,

cOF, RPT Y
2CT,EBP1Z
cCF, BD12
c0F, BP12
ZCF,BP1Z
rCF,DP12
cCF,BD12
Sy BPL1Z
VIE, WVLH
VIE, WLH



|||¥I|= Who does what?

= JSOC presents MSP, iterated with Pis

= Sheffield (mainly Keith Yearby) coordinates
WEC (weekly) through WEC ops group. The
Sheffield team does an important but laborious
and rather thankless job to keep WEC running
-- many thanks to them!

—
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C
@

= Anders E prepares EF\W commands (weekly)
= Per-Arne fixes urgent problems

= Mail us (AIE, PAL, MA) if you discover a
problem or when you have an idea of
something you want to do!




WA Nominal data: Vps

IRF
" Probe-to-s/c
[T] potential often -
Bl used as £ i
= density proxy - |
Q = Spin
@ modulation L e S,
= | = Depends on T " gl

- Total bias oo
current T ———
. - EDI current S
2 x fspin 4 x fspin
- ASPQOC(C!
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