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1 Introduction 

1.1 Scope  

The Data Products Guide (DPG) conta ins the detai led descr ip t ion and spec i f i cat ion of  
a l l  Level  1/2  data products generated by the Science Data Center  (SDC) in  
col laborat ion with  the ASPOC in strument team. The ASPOC ITF provides SDC with  data 
processing software to  produce Level  1,  Level  2  and  Quick look  data products.  The 
ASPOC team is  led  by the Space Research Inst i tute ( IWF) o f  the Austr ian Academy of  
Sc iences located in  Graz/Austr ia .  The DP G i s  intended as a  fu l ly  se l f -contained guide.  

The purpose of  the team act iv ity  for  ASPOC i s  to  provide a  database with  fu l l  
informat ion  on  the data  produced by  the ASPOC inst rument and on it s  technical  s tatu s  
throughout  the mission.  ASPOC i s  an  act ive  exp er iment that  modi f ies the envi ronment  
of  the spacecraft  by  an  energet ic  ion beam in  order  to  improve measurements by  
other  instruments on board.  These inc lude measurements obta ined by FPI ,  HPCA and  
FIELDS (ADP and  SDP).  Deta i led  knowledge about  the operat i on of  ASPOC,  i t s  
operat iona l  s tatus,  and of  eventua l  anomal ies,  i s  c r i t ica l  for  the in terpretat ion of  th e  
measurements af fected by ASPOC.  Short - t ime var ia t ions  o f  the ion beam emitted by  
ASPOC cou ld  be important  for  a  fu l l  understanding  o f  p lasma,  e lect r ic  f ield  and  
spacecraft  potent ia l  data.  The operat iona l  modes o f  ASPOC def ine the method to  
control  the ion beam current.  Each  method has i t s  own ef fect  on the ion beam.  

1.2 Acronyms 

ASPOC . . . . . . . . . . . .  Act ive Spacecraft  Potent ia l  Control  

CDF  . . . . . . . . . . . . . . .  Common Data Format  

DCC . . . . . . . . . . . . . . .  DC Converter  

DPG . . . . . . . . . . . . . . .  Data  Products Guide  

DPU . . . . . . . . . . . . . . .  Data  Processing Un it  

ITF  . . . . . . . . . . . . . . . . .  Instrument Team Faci l i ty  

SDC . . . . . . . . . . . . . . .  Sc ience Data  Center  

SITL  . . . . . . . . . . . . . . .  Sc ient i st  In  The Loop  

1.3 Documents  

1.3.1  Appl icab le  Documents  

ID  Ti t le  Doc ID  Issue  Date  

AD1 MMS SDC Developer  Guide   1.9  04/11/14  

AD2 MMS CDF Fi le Format  Guide   1.8  01/19/16  

1.3.2  Reference  Documents  

ID  Ti t le  Doc ID  Issue  Date  

RD1 MMS ASPOC User  Manual  MMS-ASP-IWF-UM-0001  1.0  09/01/15  

RD2 CDF User’ s  Gu ide   3.6  02/20/15  
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2 Instrument Description 

2.1 Overview 

ASPOC i s  a  her itage -des ign inst rument that  was or ig inal ly  f lown -  among others -    on  
ESA’s  Cluster  spacecraft .  The pr imary  ob ject ive  of  act ive  spacecraft  potent ia l  control  
(ASPOC)  i s  to  insure  the ef fect ive and complete  measurement  o f  the ambient  p lasma 
distr ibut ion funct ions.  The ASPOC inst rument  emits  a  beam of  pos it ive indium ions  
at  energ ies o f  order  4 to  12 keV and  currents o f  up  to  ~70 µA in  order  to  control  the 
electr ica l  potent ia l  of  the spacecraft .  The emiss ion of  posi t ive charges f rom the 
spacecraft  bala nces the excess o f  charge accumulat ing  on  the vehic le  f rom 
interact ions with  the environment .  For  the case o f  pr imary concern here,  where  
photo -emission of  e lect rons dr ives the spacecraft  potent ia l  pos it ive  re lat ive  to  the 
p lasma potent ia l ,  i t  i s  necessary  to  emit  pos i t ive  ions.  By  adjust ing  the pos it ive  
emission current,  the spacecraft  potent ia l  can thus  be adjusted to near  zero va lue.  
Hence,  the output  of  the inst rument i s  an energet ic  ion beam with  known energy and  
control led current .  By  apply ing current s o f  several  10 's  o f  µA on the MMS spacecraft ,  
the equ i l ibr ium potent ia l  wi l l  in  any envi ronment be dr iven into a  regime which i s  
independent  o f  the ambient  p lasma densi ty ,  and main ly  be governed by the act ive  
ion beam current  and the propert ies (main ly  cu rrent  and energy d ist r ibut ion)  o f  the  
photo -electrons from the spacecraft  surface,  both of  them are constant .  As a  resu lt ,  
the  spacecraft  potent ia l  wi l l  be c lamped to a  value at  wh ich  the current  of  the photo -
electrons overcoming the potent ia l  barr ier  arou nd the spacecraft  equals  the ion beam  
current.  This  equ i l ibr ium is  estab l i shed at  potent ia l s  o f  a  few Vo lts  pos it ive,  as an  
inverse  funct ion  of  the ion beam current .  

The ion  emitters  are  l iquid  meta l  ion  sources  us ing indium as charge mater ia l .  A  
capi l lary  i s  mounted in  a  heated reservoir  wi th  the charge mater ia l .  When  high  
vo ltage i s  appl ied between  the cap i l lary  and  an  ext ractor  elect rode,  the  e lectrostat ic  
st ress  at  the t ip  o f  the  capi l lary  pul l s  the  l iquid  metal  ins ide towards  the extractor  
electrode an d  a  cone with  a  very  smal l  d iameter  i s  formed so that  f ield  evaporat ion  
takes  p lace,  and an ion beam is  formed.   

Two ASPOC instruments  are  insta l led  on  each of  the four  spacecraft  and emit  ion  
beams in  ant iparal lel  d i rect ion for  symmetry  reasons.  Each  inst rument  conta ins  four  
indiv idua l  emitters which are operated one at  a  t ime,  for  redundancy reasons and  in  
order  to  ensure the required l i fet ime.  Two individual  ion emitters are conta ined i n  
one ion emitter  "module"  and  have a  common high voltage supply .  The  indium 
reservoir  and  the capi l lary  s it t ing  on  top  are  kept  at  h igh voltage.  The ion  sources  
are ind ividual ly  and indirect ly  heated f rom below by a  resistor  embedded into a  
ceramic insulator  tube.  Th is  scheme enab les  the source to  be heated from a  grounded  
power supply  and the t ip  i t se l f  s t i l l  being kept  at  h igh voltage.  The select ion of  the  
act ive  emitter  i s  made by switching h igh  vol tage to one of  the  emitter  modules,  and  
secondly  by  heat ing  the act ive emitter .  The second emitter  in  the same module wi l l  
not  ign ite as  the t ip  rad ius o f  a  co ld  emitter  wi th  so l id  ind ium is  too large for  f ie ld  
emission to set  in .  

The ASPOC un it  consists  o f  an  e lect ron ics box  to  which two cy l indr ical  module s  
conta in ing the emitters  are attached.  Both low and high voltage harnes s i s  routed  
externa l ly  between the box and the modules.  The modules  are mechanica l ly  
connected to increase the st i f fness.  On top of  the modules there i s  a  p late to  which  
the MLI  o f  the spacecraft  i s  a ttached.  Al l  parts of  the un its  except  the top sur faces  
of  the  emitter  modules are  located  ins ide  the spacecraft  envelope.  
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2.2 Science Background 

The ASPOC ion emit ter  instrument s control  the  electr ic  potent ia l  o f  the spacecraft  
wi th  respect  to  the ambient  p lasma by emitt ing  a  var iab le current  o f  posi t ive  ions .  In  
steady  state,  a  spacecraft  wi l l  charge to  an  equi l ibr ium potent ia l  where a l l  currents ,  
namely  photo -electron  current  caused by sunl ight ,  p lasma currents  due to  the 
envi ronmenta l  e lectrons  and ions,  secondary  electron currents caused by the impact  
of  pr imary e lect rons and ions,  and the ion current  generated by the two ASPOC s 
compensate so  that  there i s  no  net  t ransfer  of  charge between the spacecraft  and  
the environment.  

Without  act ive control ,  space craft  potent ia l s  a long the orbit  wou ld range from a fe w 
vo lts  pos it ive in  the so lar  wind and magnetosheath up to some 10 's  o f  Vol ts  in  the  
p lasmasheet  and in  the magnetospheric  lobes.  P lasmasheet  potent ia l s  are  expected  
to l ie  between  the magnetosheath  and lobe cases .  Smal l  negat ive potent ia l s  a re  
poss ib le in  the p lasmasphere.   

 

 

                           ASPOC on            d i sturbances due  
                                                     to  photo-e lectrons  

F igure 1:  E lectron  spectogram, DSP TC -1 PEACE  

 

The pr imary object ive o f  ASPOC i s  the reduct ion of  h igh pos it ive spacecraft  potent ia l s  
to  a  constant  value which  i s  su f f i c ient ly  low (a  few vo lts )  to  reduce the above 
ment ioned disturbances s ign if icant ly .  F igure 1 shows the inf luence of  ASPOC on  
p lasma measurements per formed at  lo w energy.  

Further  informat ion  on  the sc ient i f ic  object ives and  about  in -orb it  resul ts  can be 
found  in  [###].  
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2.3 Level 1/2 Requirements  

2.3.1  Sc ience Data System  

The ASPOC ITF provides SDC with  data processing software to  produce Level  1 ,  Leve l  
2  and Quick look  data  products .  

Level  2  products wi l l  inc lude combined ASPOC1 and ASPOC2 data :  

  ASPOC 1 and 2 are seen  as a  s ingle v irtual  inst rument  

  Time stamps in terpo lated to round ( in teger )  seconds  

The ITF supports the SDC in  produc ing  val idated  Level  2  products  

Val idat ion  procedure for  Level  2  i s  basel ined as  fo l lows:  

  Val idated  Level  2  products  are  re -produced  at  SDC based  on  va l idat ion  
parameter  input  ( f i les)  generated at  ITF and sent  to  SDC after  inspect ion of  
pre l iminary  Level  2  products by  the ITF  

  Turn-around t ime 1 we ek maximum  

No Level  3  products are foreseen at  present  

Provide SDC with  access/v isua l izat ion tools  for  del ivered data products ,  i f  necessary  

  Data  may be vi sual i zed by s imple  l ine  p lots,  there  may not  be  a  need to provide 
software for  th is  purpose  

2.3.2  Inter faces  to/from SOC (Data  Process ing)  

Schedu led batch processes :  

  ASPOC L evel  0  data f rom SOC  

  Temperatures,  Main  Power currents from SOC  

  ASPOC unva l idated L evel  2  data f rom SOC (basel ine)  

  Level  2  val idat ion informat ion or  val idated ASPOC L evel  2  data to  SOC  

Access  to  SOC for  maintenance of  ca l ibrat ion data base  

Access  to  SOC mach ine for  ASPOC processing  and visual izat ion  software test  and  
maintenance  

Access  for  retr ieva l  o f  orbit  and other  instrument data  for  sc ience val idat ion  
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2.4 Instrument Characteristics  

The in st rument emits pos it ive ly  charged ions ( indium) in  order  to  compensate other  
currents induced by  Solar  u ltra -v io let  radiat ion and other  ef fects,  and  thereby  c lamps 
the spacecraft  potent ia l  to  va lues  below about  4 V .  

The main funct ions o f  ASPOC are:  

  Two pai rs  of  Ion  emit ters.  An  ion emitter  cons ists  of  the  emitter  capi l la ry ,  the  
reservoir ,  and a  heater  element .  

  High  vol tage supply  for  two pai rs  o f  Ion emit ters (0 to  12kV,  0 to  70µA)  

  Safe  mode operat ion of  HV supp ly  with  l imited  output  voltage  

  Indium heater  supp ly  

  Ion emit ter  current  or  voltage control  loop  

  DC/DC converter  to  generate  secondary  supply  vo ltages  

  DPU to control  the  supp l ies,  to  interface with  the CIDP  

 

The ASPOC inst rument i s  conf igured to  carry  two emitter  modules at  the top of  the  
electronics b ox .  Each module contains two ind ividual  emitters.  The emitter  module  
system consists  o f  the fo l lowing elements:  

  Two emit ter  modules mounted at  the top of  the box .  Each Module contains  
two emitters .  There i s  a  common h igh vo ltage l ine for  both emit ters ins i de a  
Module.  

  Mechan ical  st i f fening rods interconnect ing both modules and connect in g  
them through two t i l ted  rods with  the top p late of  the  e lect ron ics box  

  An MLI  f lange,  which i s  a  p late on which the spacecraft  MLI  can  be attached.  

  A system of dry  n i trogen  purge l ines start ing with  a  f i t t ing for  the purge l ine 
coming from the spacecraft ,  and  lead ing to  the lower parts o f  both emitter  
modules.  

  Externa l  harness:  There is  low and h igh voltage harness between the box and 
each Module.   

 

The main elements o f  the ASPOC electronics box  are:  

  Digita l  Process ing Board  (DPU) :  I t  receives commands f rom the spacecraft  and  
sends telemetry  to  the spacecraft .  The DPU also controls  the HVC through  
analogue and digita l  s ignals.  The DPU also  controls  the  select ion of  f i lament s  
in  the Modules .  

  Low voltage power converter  and emit ter  f i lament converter  board (DCC) :  I t  
generates a l l  secondary  low voltages inc lud ing  the var iab le vo ltage for  th e  
heater  elements ( f i laments)  in  each of  the four  emit ters.  

  High  vo ltage converter  board  (H VC) :  I t  provides h igh vo ltage for  the  act ive  
emit ter  module,  and switches h igh voltage between the two emit ter  modules  
accord ing  to  s ignals  received from the DPU.  
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F igure 2:  Inst rument p icture  

2.4.1  Block Diagram of ASPOC  

 

F igure 3:  ASPOC overa l l  b lock d iagram  



 

 
D o c .  T i t le  M M S  A S P OC  D a ta  P ro d u ct s  G u id e  

D o c .  R e f  M M S - A S P - I W F - T N - 0 0 4 2  

D a t e  F eb r u r a y  2 5 ,  2 0 1 6  

I s s u e  2  

Rev i s i o n  0  

P a g e  1 1 / 5 0  

 

2.4.2  Electronics  

The electron ics box consists  of  three stacked f rames (one for  each pr inted c ircui t  
board).  F igure 4 shows the ASPOC E lect ronics Box.  

The top p late o f  the  box i s  r ig id ,  as i t  supports  seve ra l  i tems mounted  on top :  Two  
cy l inders  conta in ing the emitters,  st i f fen ing  rods  for  these cy l inders,  and  a  purge 
connector  which spl i t s  the gas f low to both cy l inders .  

Al l  harness between the electron ics box and the emitters i s  routed  outside th e 
st ructur e.  The harness inc ludes low vol tage harness  for  the heater  e lements  and  
externa l  temperature sensors,  and  h igh vo ltage cables .  

At  the very  top  there is  a  p late to  wh ich  the spacecraft  MLI  may  be attached easi ly .  

 

 

F igure 4:  E lectron ics  box  

2.4.3  Other  Subsystems  

The ion emitters are l iquid  metal  ion sources using indium as charge mater ia l .  Two 
indiv idua l  ion  emitters  are  conta ined in  one ion  emit ter  "module" and have a  common 
high  vol tage supply .  The indium reservo ir  and the reservoi r  s i t t ing on top are kept  at  
h igh voltage.  

The ion sources are  individual ly  and indi rect ly  heated  f rom below by a  resistor  
embedded into a  ceramic insulator  tube.  This  scheme enables the source to  be heated  
from a grounded  power supp ly  and  the t ip  i t se l f  st i l l  being kept  at  h igh vo ltage.  

The select ion of  the act ive  emitter  i s  made by switch ing  h igh voltage to one of  th e  
emit ter  modules,  and secondly  by  heat ing the act ive emitter .  The second emitter  in  
the same module  wi l l  not  ign ite as the t ip  rad ius  o f  a  co ld  emitter  with  sol id  ind ium 
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i s  too large for  f ield  emiss ion to set  in .  F igure 5 shows a  cross-sect ion through an  
emit ter  module.  

 

 

F igure 5:  Cross -sect ion of  an emitter  module  

 

2.4.4  Spacecaft  Accomodat ion  

The two ASPOC instruments are mounted at  opposite s ides o f  the instrument deck by  
means o f  brackets as shown in  F igure 6.  

The ion beams of  the two ASPOC inst ruments point  in  ant ipara l le l  d irect ions such  
that  the center  axis  o f  the ion beam is  equid istant  to  the SDP probes.  The on ly  
sur faces exposed to  space sha l l  be the top p lates  o f  the  emit ter  modules.  The rest  of  
the  inst rument i s  inside  the spacecraft  envelope or  covered by  MLI  of  the spacecraft .  
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F igure 6:  Aspoc accomod ation  

 

2.4.5  Operat ing  Modes  

There are several  state machines in  FSW with  a  smal l  number o f  operat iona l  mode s  
in  each.  

The most  widely  used act ive  mode of  the instrument wi l l  be the constant  total  current  
mode ( ITOT) .  I t  sets a  constant  output  current  of  the  h ig h vo ltage un it ,  which include s  
any losses inside the lens system. Experience has shown that  the resu l t ing emiss ion  
of  an a lmost  constant  ion current  fu l f i l s  a l l  requirements for  spacecraft  potent ia l  
control  in  the magnetosphere and the solar  wind even with out  on-board feedback  
from measurements o f  the spacecraft  potent ia l .  

When the fuel  save mode opt ion (STOT) i s  act ivated ,  the inst rument a lso l is tens to  
the S/C potent ia l  message.  I f  the beam is  on,  and the potent ia l  remains below the 
of f -tr igger  va lue for  more than the tr igger  delay  t ime,  then the inst rument switches  
into hot  standby mode.  I f  the beam is  o f f ,  and the potent ia l  remains above the on -
tr igger  value for  more than the tr igger  delay  t ime,  then the instrument per forms in  
the same way as in  the stan dard  total  current  mode.  

In  constant  ion current  mode  ( I ION) the processor  o f  the instrument reads the 
monitor  of  the  outgo ing beam current  and adjusts  the  output  current  o f  the h igh  
vo ltage supp ly  to  compensate  for  any losses in  the system.  
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F igure 7:  Operat ing modes  

 

When the fuel  save mode opt ion (SION)  i s  act ivated ,  the  inst rument a lso l i stens  to  
the S/C potent ia l  message.  I f  the beam is  on,  and the potent ia l  remains below the 
of f -tr igger  va lue for  more than the tr igger  del ay  t ime,  then the inst rument switches  
into hot  standby mode.  I f  the beam is  o f f ,  and the potent ia l  remains above the on -
tr igger  value for  more than the tr igger  delay  t ime,  then the instrument per forms in  
the same way as in  the standard  ion  current  mode.  

In  the so -cal led feedback mode  (CPOT) ,  a  measurement  o f  the spacecraft  potent ia l  i s  
supp l ied  to  ASPOC by the FIELDS Instrument and th is  in format ion i s  then used  to  
adjust  the beam current  in  order  to  mainta in  a  constant  va lue of  the potent ia l  in  a  
c losed -loop  scheme.  The measurements  o f  the spacecraft  potent ia l  a re  updated once 
every  second  and sent  to  ASPOC via  dedicated  messages (CIDP  Bent -Pipe Telemetry) .  

When the fuel  save mode opt ion (SPOT)  i s  act ivated,  the beam is  on,  and the potent ia l  
remains below th e off - t r igger  value for  more than the tr igger  delay  t ime,  then  the 
instrument  switches into hot  standby mode.  I f  the beam is  o f f ,  and the potent ia l  
remains above the on -t r igger  value for  more than the t r igger  delay  t ime,  then the 
instrument  per forms in  the  same way as in  the standard  feedback mode.  

In  s lave  mode  (SLAV),  the inst rument performs a  startup as  in  constant  ion current  
mode.  As soon as normal  operat ional  status is  reached (star tup completed),  the  
instrument l i stens to  the beam current  and mode in format ion received  through the  
ASPOC status message f rom the other  (master )  unit  (CIDP Bent -P ipe Telemetry )  and  
fo l lows the master .  

When the compensat ing  mode opt ion (COMP) i s  act ivated and the beam current  o f  
the master  i s  non -zero,  the instrument uses a  set  va lue for  i t s  own control  loop twice  
the set  value of  the beam current  minus the beam current  of  the master.  In  th is  way  
the sum of both ion beam currents stays at  2 t imes the va lue of  the beam current  
commanded to the compensat ing s lave.  
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In  standby mod e (STDB) both  the emitters and their  heaters are turned of f .  Th e 
standby mode i s  a lso  the safe mode of  the instrument,  to  wh ich i t  return s  
autonomously  under certa in  error  condi t ions.  The t rans it ion into standby mode a lso  
c lears  a l l  error  f lags  and the em itter  se lect ion ,  and  d isab les h igh  vo ltage and th e 
heaters.  

In  order  to  reduce the t ime before emiss ion star ts,  a  hot  standby  mode (HOTS)  keep s  
the ind ium in  a  l iquid  state.  Th is  mode can be used to interrupt  the ion  emiss ion  by 
command,  without  change of  modes or  emitters  before  and a fter  the  break .  The re -
ign it ion t ime i s  reduced  to the t ime required to  sweep the h igh vo ltage ( less than a  
minute) .  

A test  and commiss ion ing mode  (TEST)  var ies the total  ion current  in  steps o f  8 or  16  
s  with  2 or  4 µA curren t  increments .  Th is  mode wi l l  be used occasiona l ly  to  establ i sh  
the current -vo ltage character i st ics  of  the spacecraft .  

A technical  mode (TECH) wi l l  be  avai lab le  for  low - level  commanding  dur ing  
commissioning and re -commiss ion ing  o f  emitters.  

Start -up (STUP) i s  a  state o f  the  inst rument at  the beginn ing  o f  an  act ive mode when  
the emitter  i s  be ing warmed up and ion emiss ion has not  yet  started.  Depending on  
ambient  temperature and emit ter  condit ion i t  takes about  12 to  20 minutes to  reach  
a  temperature inside t he emitters which i s  su f f i c ient  to  igni te the ion beam. Within  
th is  per iod the " inst rument mode" reported  in  te lemetry  wi l l  be  a lready the 
commanded target  mode,  a lthough there i s  no ion emission  yet .  
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3 General Conventions 

3.1 Formats 

In  general ,  the data pr oducts wi l l  be del ivered in  Common Data Format (CDF)  version  
3.6.0  as spec i f ied in  [RD2] .  

The data products have been named accord ing to  the convent ions descr ibed in  th e 
MMS CDF Fi le format Gu ide [AD2].  

3.2 Standards  

  Global  and var iable  att r ibutes have been  ad apted  f rom the convent ion  g iven  
in  [AD2]  

  CCSDS ASCI I  t ime standard wi l l  be used  

  Coordinate systems are  not  app l icab le  for  the  ASPOC data  sets  

  All  var iab les wi l l  be given in  SI  un it s  

3.3 Production Procedures  

The MMS/ASPOC data product ion  software i s  based on t he Cluster/ASPOC CAA 
software which in  turn  i s  based  on the DSP/ASPOC and Cluster/ASPOC pipel in ing  
software versions used to generate the PP and SP data products.  The data sets are  
generated  d i rect ly  from the MMS/ASPOC  raw data f i les.  The d i f ferent  data pr oducts  
for  a  g iven date range and spacecraft  are generated  simultaneously .  

3.3.1  Usage of  Data Production Software  

L1b:  ~/software/ l1b/asp_level_1.sh  <start> <end> <sc id>  <aspid> dai ly  

S ITL :  ~/software/ l1b/asp_level_1.sh  <start> <end> <sc id>  <aspid> s it l  

L2:  ~/software/ l2/asp_level_2.sh <start> <end> <sc id>  

QL:   ~/software/q l/asp_quicklook.sh  <start> <end> <sc id> <asp id> da i ly  

<start>/<end>  start /end t ime (UTC) in  the format YYYYMMDDhhmmss  

<sc id>   spacecraft  ID = mms1|mms2|mms3|mms4  

<asp id>   ASPOC un it  ID = asp1| asp2  

3.4 Quality Control Procedures  

Qual ity  control  inc ludes  vi sual  inspect ion of  p lots produced from al l  data products ,  
and spot -checks o f  the data products proper.  

There i s  so ftware in  p lace to  v isual ize the data products in  combined d isp lays,  which  
faci l i ta tes  the detect ion  of  inconsistencies and anomal ies .  

The consistency between data products wi l l  be checked in  many  aspects inc luding  

  Correlat ion  between  ion  current  and  spacecraft  potent ia l ,  

  Correlat ion  between  ion  current  and  total  current  f lowing into  the  emit ter ,  
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  Correlat ion between currents in  the emitter  system and the der ived qual i ty  
f lag,  

  Correlat ion  between  ion  current  data products a t  d i f ferent  t ime reso lut ions,  

  Correlat ion  between  instrument  status  and  ion  emiss ion.  Th is  inc ludes severa l  
checks,  su ch as ion emiss ion cannot  occur  with  co ld  heater,  in  some 
instrument  modes,  without  vo ltage app l ied to  emitter .  

Some of  these checks  can be carr ied  out  by  the product ion software and ra ise warnin g  
messages.  The other  checks wi l l  be carr ied out  manual ly/v is ual ly .  

I f  an  anomaly  i s  found,  which i s  related to the processing software,  the product ion  
wi l l  be stopped,  and  new vers ions o f  data products wi l l  be generated after  correct ion.  

I f  an  ident i f ied anomaly  can be attr ibuted to the inst rument per formance or  st atus ,  
a  new entry  into  the caveats f i le  wi l l  be  generated.   

The ded icated d isp lay  software a lso supports manual  entr ies into  the caveats  f i le.  

In  order  to  check the qual i ty  o f  the data  products,  not  only  the dedicated  softwar e 
wi l l  be used,  but  a l so  the CD F val idat ion  tools  wi l l  be used  to  check the syntax o f  th e  
products.  

3.5 Data Delivery Procedures  

The ASPOC data products are generated by auto -processing jobs which run in  the SD C 
product ion envi ronment .  In  accordance with  the SDC developer  gu ide [AD1] the da ta  
f i les  are stored in  a  d irectory  structure which is  organized as fo l lows:   

/mms/data/  
 /mms[1-4]  
  /asp [1-2]  
   /srvy  
    / l1b  
    /s i t l  
     /beam 
      /YYYY  
       /MM 
     /stat  
      /YYYY  
       /MM 
    /q l  
     /p lot  
      /YYYY  
       /MM 
  /aspo c  
   /srvy  
    / l2  
     /YYYY  
      /MM 
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4 ASPOC Data Products 

4.1 Overview 

ASPOC generate s quick look,  L1b /SITL  and L2 sc ience data products.  L1 b /SITL  and L2  
data  products  are  provided  in  CDF f i les,  whi le  quick look products  are  represented  by  
data p lots  saved  i n  PNG f i le  format .  The CDF f i les are formatted  in  accordance with  
the MMS CDF F i le Format Gu ide.  The MMS f i le  name convent ion i s  app l ied to  a l l  f i les.   

 

4.1.1  L1b/SITL Data Products  

ASPOC Level -1b  and  S ITL  data products  are contain ing  cal ibrated  raw data having a  
reso lut ion that  corresponds to  the data acqu isi t ion cycle on -board.  The fo l lowing  
data products are  ava i lable  (g iven resolut ions are typ ical  va lues) :   

  Ion beam current,  energy ,  ~ 1s reso lut ion  

  Total  emitter  current ,  ~  1 s  reso lut ion  

  Status  and housekeep i n g,  ~ 40 s  resolut ion  

  Spacecraft  potent ia l  as used for  control  loop ,  ~1 s  reso lut ion  

  Emitter  heater  current  and voltage,  ~ 20  s  reso lut ion  

  Status  f lags and parameters,  ~   40 s  resolut ion  

  Secondary  voltages,  ~ 60 s  reso lut ion  

  Interna l  temperatures,  ~  40 s  r esolut ion  

 

4.1.2  L2 Data  Products  

ASPOC Level -2 products are dai ly  f i les contain ing interpolated data at  a  reso lut ion of  
1 second (86400 records per  f i le) .  For  sc ience analys i s  ASPOC wi l l  provide th e 
fo l lowing data :  

  Ion beam current  

o  indiv idua l  ASPOC 1  and ASPOC 2 currents  

o  and the sum  

  Ion beam energ ies o f  individual  ASPOCs  

  Data  qual ity  in formation  

  Individual  ASPOC 1 and ASPOC 2 modes  

  ASPOC ON/OFF status (ON indicates that  a t  least  one ASPOC i s  emitt ing ions)  
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4.2 Quicklook Data Products 

ASPOC Quicklook data products are PNG graph ic  f i les conta in ing da i ly  p lots of  key  
parameters,  which are ref lect ing the status of  the inst rument (e .g .  beam current ,  
total  current,  beam energy,  S/C potent ia l ) .  

4.2.1  Fi le  Nam ing  

The ASPOC Quicklook data products  are named as fo l lows:  

mms<id>_asp 1_srvy_ql_plot _yyyymmdd_v<ver>.png  

mms<id>_asp 2_srvy_ql_plot _yyyymmdd_v<ver>.png  

<id>  spacecraft  ID [1 ,  2,  3  or  4 ]  

<ver>  f i le  version  in  the format X.Y .Z  

4.2.2  Plot  Par ameters  

Name  Label  Dimension  Unit  

S/C potent ia l  SC_POT 0: [ ]  kV  

Beam current  I_BEAM  0: [ ]  µA 

Total  current  I_TOTAL  0: [ ]  µA 

Beam energy  ENERGY 0: [ ]  kV  

Fi lament power  FIL_PWR  0: [ ]  W 

Fi lament impedance  FIL_IMP  0: [ ]  Ohm 

 

The graphic  on the next  page show a  sample  p lot  o f  ASPOC data from the Cluster  
miss ion.  

The bar  at  the bottom of the p lot  ind ic ates the qual i ty  o f  the ion  emission:  

  OFF = instrument not  act ive  

  Q1-Q5 = emission qual i ty  (1=good,  5=bad)  

  CLN = c leaning act ive  

  NOE = no emiss ion  (star tup act ive)  

In  addit ion,  the background co lor  o f  the p lot  shows i f  ASPOC i s  act ive and emits a  
s ign if icant  amount of  ions.  
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F igure 8:  Sample qu ick look p lot  
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4.3 Level-1b/SITL Data Products  

ASPOC Level -1b and S ITL  data products are  dai ly  f i les  contain ing cal ibrated raw data.  
The reso lut ion depends on the data acqu is it ion cyc le  on -board (typ ical ly  1 sec ond/40  
seconds for  beam/status data during nomina l  operat ion) .  

4.3.1  Fi le  Nam ing  

The ASPOC Level -1b and  SITL  data products  are named as fo l lows:  

<sc id >_<unit>_srvy _<type>_<prod>_yyyymmdd _v<ver>.cdf  

<sc id>  spacecraft  ID [ mms1,  mms2,  mms3,  or  mms4]  

<un it>  ASPOC un it  [asp1 or  asp2]  

<type>  data product  type [ l1b or  s i t l ]  

<prod> data product  [beam or  stat ]  

<ver>  f i le  version in  the format X.Y .Z  

4.3.2  Beam F i le  Structure  

Name  Descr ipt ion  Type  Dim  Unit  

Epoch  Time base  TT2000  0: [ ]  ns  

<sc id>_<unit>_ionc  Ion b eam current  REAL4  0: [ ]  µA 

<sc id>_<unit>_totc  Total  beam current  REAL4  0: [ ]  µA 

<sc id>_<unit>_energy  Beam energy  REAL4  0: [ ]  kV  

<sc id>_<unit>_spot  S/C potent ia l  REAL4  0: [ ]  V  

<sc id>_<unit>_fi lc  F i lament current  REAL4  0: [ ]  mA 

<sc id>_<unit>_fi lv  F i lament vo ltage  REAL4  0: [ ]  V  

<sc id>_<unit>_var  Time base d elta  t ime  REAL8  0: [ ]  ns  

4.3.3  Stat  F i le  Structure  

Name  Descr ipt ion  Type  Dim  Unit  

Epoch  Time base  TT2000 0: [ ]  ns  

<sc id>_<unit>_p015v  +1.5V vo ltage monitor  REAL4  0: [ ]  V  

<sc id>_<unit>_p033v  +3.3V vo ltage monitor  REAL4  0: [ ]  V  

<sc id>_<unit>_p050v  +5.0V vo ltage monitor  REAL4  0: [ ]  V  

<sc id>_<unit>_p120v  +12.0V vol tage monitor  REAL4  0: [ ]  V  

<sc id>_<unit>_n120v  -12.0V vol tage monitor  REAL4  0: [ ]  V  

<sc id>_<unit>_tdpu  DPU board temperature  REAL4  0: [ ]  °C  

<sc id>_<unit>_tdcc  DCC board  temperature  REAL4  0: [ ]  °C  

<sc id>_<unit>_tbox  E-box temperature  REAL4  0: [ ]  °C  
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<sc id>_<unit>_tmod  Module  temperature  REAL4  0: [ ]  °C  

<sc id>_<unit>_stat  Instrument status  UINT1  1: [4]   

<sc id>_<unit>_lb l  Instrument status labels  CHAR 1: [4]   

<sc id>_<unit>_var  Time base delta  t ime  REAL8  0: [ ]  ns  

 

mms<id>_asp_stat [1]  :  ASPOC data qua l i ty  f lag  

0 = both uni ts  o f f  

1  = emission;  I_BEAM/I_TOTAL  >  0.97  

2 = emission;  I_BEAM/I_TOTAL  >  0.92  

3 = emission;  I_BEAM/I_TOTAL  >  0.75  

4 = emission;  I_BEAM/I_TOTAL  >  0.3  

5 = emission;  I_BEAM/I_TOTAL  >  0.0  

6 = at  least  one uni t  in  c leaning mode  

7 = at  lea st  one uni t  in  startup  mode  

255 = f i l l  va lue (no data)  

 

mms<id>_asp_stat [2]  :  ASPOC mode sett ings  

Bits 2 -0  =  inst rument mode  

Bit s  4 -3  =  f i lament number  

Bit  5  = startup act ive f lag  

Bit  6  = c leaning act ive f lag  

255 = f i l l  va lue (no data)  

 

mms<id>_asp_stat [3]  :  ASPOC on/off  s tatus  

0 = instrument i s  not  emitt ing  

1 = instrument beam is  act ive  

255 = f i l l  va lue (no data)  

 

mms<id>_asp_stat [4]  :  Spare  

255 = f i l l  va lue (no data)  
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4.4 Level-2 Data Products  

ASPOC Level -2 sc ience products are CDF f i les generated on a  da i ly  basis .  The data  
conta ined i s  averaged with  a  resolut ion of  1 second.  

4.4.1  Fi le  Nam ing  

The ASPOC Level -2 data products are  named as fo l lows:  

<sc id>_aspoc_srvy_l2_yyyymmdd _v<ver>.cdf  

<sc id>  spacecraft  ID [ mms1,  mms2,  mms3 or  mms4 ]  

<ver>  f i le  version in  the format X.Y .Z  

4.4.2  Fi le  Structure  

Name  Descr ipt ion  Type  Dim  Unit  

Epoch  Time base  TT2000  0: [ ]  ns  

<sc id>_aspoc_ionc  ASPOC beam cu rrent   REAL4  0: [ ]  µA 

<sc id>_asp1_ionc  ASP1 ion beam current  REAL4  0: [ ]  µA 

<sc id>_asp2_ionc  ASP2 ion beam current  REAL4  0: [ ]  µA 

<sc id>_asp1_energy  ASP1 beam energy  REAL4  0: [ ]  kV  

<sc id>_asp2_energy  ASP2 beam energy  REAL4  0: [ ]  kV  

<sc id>_aspoc_status  Instrument status  UINT1  1: [4]   

<sc id>_aspoc_lb l  Instrument status labels  CHAR 1: [4]   

<sc id>_aspoc_var  Time base delta  t ime REAL8  0: [ ]  ns  

 

mms<id>_asp_status [1]  :  ASPOC data qua l i ty  f lag  

0 = both uni ts  o f f  

1  = emission;  I_BEAM/I_TOTAL  >  0.97  

2 = emission;  I_BEAM/I_TOTAL  >  0.92  

3 = emission;  I _BEAM/I_TOTAL  >  0.75  

4 = emission;  I_BEAM/I_TOTAL  >  0.3  

5 = emission;  I_BEAM/I_TOTAL  >  0.0  

6 = at  least  one uni t  in  c leaning mode  

7 = at  least  one uni t  in  startup  mode  

255 = f i l l  va lue (no data)  

 

mms<id>_as p_status[2]  :  ASPOC 1  inst rument mode  

Bits 2 -0  =  inst rument mode  

Bit s  4 -3  =  f i lament number  

Bit  5  = startup act ive f lag  
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B it  6  = c leaning act ive f lag  

255 = f i l l  va lue (no data)  

mms<id>_asp_status[3]  :  ASPOC 2  inst rument mode  

Bits 2 -0  =  inst rument mode  

Bit s  4 -3  =  f i lament number  

Bit  5  = startup act ive f lag  

Bit  6  = c leaning act ive f lag  

255 = f i l l  va lue (no data)  

 

mms<id>_asp_status[4]  :  ASPOC ON/OFF status  

0 = both inst ruments  are not  emitt ing  

1 = at  least  one inst rument beam is  act ive  

255 = f i l l  va lue (no data)  
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5 Data Analysis and Visualization 

The ASPOC L1b  and  L2  CDF sc ience data products  are  fu l ly  ISTP compliant  and can  b e 
rea d by several  open -source software packages .  Be low i s  a  se lect ion of  tools  wh ich  
can be used for  the vi sual izat ion  and  ana lysi s  o f  the ASPOC data  (the descr ip t ion s o f  
the too ls  ha ve been taken from the respect ive web pages) .   

5.1 Autoplot (http://autoplot .or g/ )  

Autop lot  i s  an  in terac t ive browser  for  data on the web;  g ive i t  a  URL  or  the name of  
a  f i le  on your computer  and it  t r ies to  create a  sensib le p lot  of  the contents in  th e 
f i le .  Autop lot  was developed to a l low quick  and interact ive browsing  of  data and  
metadata f i les that  are  of ten encountered on  the web.  

 

F igure 9:  Sample ASPOC L1b data p lot  

5.2 CDAWlib (http ://spdf .gsfc .nasa.gov/CDAWlib.html )  

CDAWlib  i s  a  set  o f  so ftware tools  writ ten  in  the IDL  language  which  i s  provided b y  
the Space Physics Data Fac i l i ty  (SPDF) .  Th e l ibrary  o f  rout ines  i s  useful  for  reading in  
data that  is  stored  in  the CDF  format and a lso for  p lott ing the data var iab les as  t ime 
ser ies,  im ages,  radar,  and spectrograms.  I n  order  to  use th e software IDL has to  b e 
insta l led on  the local  machine.  

5.3 Qtran (http://www.sp.ph. ic .ac .uk/csc -web/Qtran/)  

Qtran i s  maintained by the Space and Atmospher ic  group in  the Physics Department  
at  Imperia l  Co l lege London as  part  o f  thei r  ro le  in  the Cluster  Science Centre  with in  
the UK and the Rosetta  Plasma Consort ium. These formats and software,  wh i l e  
or ig inal ly  designed with  Cluster  in  mind ,  are qui te genera l  in  appl icabi l i ty .  

Qtran  converts f i les between the fo l lowing  formats:  

  NASA CDF (  . cd f,  speci f i ca l ly  ISTP,  CSDS,  CAA and Themis  des igns)  

  Cluster  Exchange Format ( . cef  for  the C luster  Act ive  Arch ive)  

  Tabu lar  f lat  ASCI I  f i les ( .qf t )  

  Del imited f lat  ASCI I  f i les ( .q fd )  

http://autoplot.org/
http://spdf.gsfc.nasa.gov/CDAWlib.html
http://www.sp.ph.ic.ac.uk/csc-web/Qtran/
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A Sample CDF Skeleton Files 

A.1.  L1B Beam Data CDF Skeleton File  

 

! Skeleton table for the "mms1_asp1_srvy_l1b_beam" CDF.  

! Generated: Friday, 31-Jul-2015 15:47:53 

! CDF created/modified by CDF V3.6.0  

! Skeleton table created by CDF V3.6.0_4  

 

#header 

 

                       CDF NAME: mms1_asp1_srvy_l1b_beam  

                  DATA ENCODING: NETWORK 

                       MAJORITY: COLUMN 

                         FORMAT: SINGLE 

 

! Variables  G.Attributes  V.Attributes  Records  Dims  Sizes  

! ---------  ------------  ------------  -------  ----  ----- 

     0/7          28            27         0/z      0 

 

! CDF_COMPRESSION: None 

! (Valid compression: None, GZIP.1 -9, RLE.0, HUFF.0, AHUFF.0) 

! CDF_CHECKSUM: MD5 

! (Valid checksum: None, MD5) 

! CDF_LEAPSECONDLASTUPDATED: 20150701  

 

#GLOBALattributes 

 

! Attribute         Entry       Data 

! Name              Number      Type       Value  

! ---------         ------      ----       ----- 

 

  "Project"             1:    CDF_CHAR     { "STP>Solar -Terrestrial Physics" } . 

 

  "Discipline"          1:    CDF_CHAR     { "Space Phy sics>" - 

                                             "Magnetospheric Science" } . 

 

  "Source_name"         1:    CDF_CHAR     { "MMS1>MMS Satellite Number 1" } .  

 

  "Data_type"           1:    CDF_CHAR     { "SRVY_L1B_BEAM>Level 1 -b Survey 

Data" } . 

 

  "Descriptor"          1:    CDF_CHAR     { "ASP1>Active Spacecraft " - 

                                             "Potential Control - sensor 1" } . 

 

  "Data_version"        1:    CDF_CHAR     { "0.0.0" } .  

 

  "Generated_by"        1:    CDF_CHAR     { "Harald Jeszenszky @ IWF/OAW" } .  

 

  "Generation_date"     1:    CDF_CHAR     { "yyyymmdd" } .  

 

  "TITLE"               1:    CDF_CHAR     { "MMS ASPOC Beam Parameters" } .  

 

  "TEXT"                1:    CDF_CHAR     { "K. Torkar et al, Acti ve " - 

                                             "Spacecraft Potential " - 

                                             "Control Investigation" } 

                        2:    CDF_CHAR     { "Space Science Reviews, 2014, " - 

                                             "DOI: 10.1007/s11214-014-0049-3" } 

                        3:    CDF_CHAR     { "Further information:" }  

                        4:    CDF_CHAR     { "- " - 

                                             "http://www.iwf.oeaw.ac.at/" - 

                                             "en/research/near-earth-spa" - 

                                             "ce/mms/" } 

                        5:    CDF_CHAR     { "- http://mms.space.swri.edu/" } . 

 

  "MODS"                1:    CDF_CHAR     { "150224 Initial version" }  

                        2:    CDF_CHAR     { "150831 Minor updates and fixes" }  

                        3:    CDF_CHAR     { "160205 CDF file format guide 

compliant" } . 

 

  "Logical_file_id"     1:    CDF_CHAR     { "mms1_asp1_srvy_l1b_beam_00000000" - 
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                                             "_v0.0.0" } . 

 

  "Logical_source"      1:    CDF_CHAR     { "mms1_asp1_srvy_l1b_beam" } .  

 

  "Logical_source_description" 

                        1:    CDF_CHAR     { "Level 1b Active Spacecraft" - 

                                             " Potential Control Survey " - 

                                             "Data" } . 

 

  "PI_name"             1:    CDF_CHAR     { "K. Torkar, R. Nakamura" } .  

 

  "PI_affiliation"      1:    CDF_CHAR     { "IWF" } .  

 

  "Mission_group"       1:    CDF_CHAR     { "MMS" } .  

 

  "Instrument_type"     1:    CDF_CHAR     { "Spacecraft Potential Control" } .  

 

  "Acknowledgement"     1:    CDF_CHAR     { "Refer to IWF/OAW for ru les" - 

                                             " of acknowledgement" } . 

 

  "Skeleton_version"    1:    CDF_CHAR     { "2.0" } .  

 

  "Software_version"    1:    CDF_CHAR     { "Draft" } .  

 

  "Rules_of_use"        1:    CDF_CHAR     { "Refer to I WF/OAW for rules of use" 

} . 

 

  "Time_resolution"     1:    CDF_CHAR     { "1 second" } .  

 

  "LINK_TITLE"          1:    CDF_CHAR     { "AT GSFC" }  

                        2:    CDF_CHAR     { "AT SWRI" }  

   3:    CDF_CHAR     { "LASP SDC" } 

                        4:    CDF_CHAR     { "MMS1 ASPOC1" } .  

 

  "HTTP_LINK"           1:    CDF_CHAR     { "http://mms.gsfc.nasa.gov/" }  

                        2:    CDF_CHAR     { 

"http://mms.space.swri.edu/index.html" }  

   3:    CDF_CHAR     { "https://lasp.colorado.edu/mms/sdc/" } 

                        4:    CDF_CHAR     { 

"http://www.iwf.oeaw.ac.at/en/forschung/" - 

                        "erdnaher-weltraum/mms/mms-aspoc/" } . 

 

  "LINK_TEXT"           1:    CDF_CHAR     { "MMS home page" }  

                        2:    CDF_CHAR     { "SMART package home page" }  

   3:    CDF_CHAR     { "Science Data Center" }  

                        4:    CDF_CHAR     { "24-hour active spacecraft" - 

                                             " potential control data " - 

                                             "starting at dd Mon yyyy " - 

                                             "00:00 available at" } . 

 

  "File_naming_convention" 

                        1:    CDF_CHAR     { "source_descriptor_data type" - 

                                             "_yyyyMMdd" } . 

 

  "ADID_ref" . 

 

#VARIABLEattributes 

 

  "FIELDNAM" 

  "LABLAXIS" 

  "UNITS" 

  "CATDESC" 

  "DELTA_PLUS_VAR" 

  "DELTA_MINUS_VAR" 

  "VALIDMIN" 

  "VALIDMAX" 

  "SCALEMIN" 

  "SCALEMAX" 

  "FORMAT" 

  "FILLVAL" 

  "VAR_TYPE" 

  "SCALETYP" 

  "MONOTON" 

  "DEPEND_0" 

  "DISPLAY_TYPE" 
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  "DICT_KEY" 

  "Frame" 

  "SI_CONVERSION" 

  "Sig_digits" 

  "SC_id" 

  "VAR_NOTES" 

  "FORM_PTR" 

  "UNIT_PTR" 

  "SCAL_PTR" 

  "TIME_BASE" 

 

#variables 

 

! No rVariables. 

 

#zVariables 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "Epoch" 

                  CDF_TIME_TT2000      1       0              T  

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRe cords.PREV) 

  ! VAR_PADVALUE: 0000-01-01T00:00:00.000000000 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Time tags" }  

    "LABLAXIS"    CDF_CHAR     { "Epoch" } 

    "UNITS"       CDF_CHAR     { "ns" }  

    "CATDESC"     CDF_CHAR     { "Interval centred time tag rounded to " - 

                                 "nearest msecond " } 

    "DELTA_PLUS_VAR" 

                  CDF_CHAR     { "mms1_asp1_var" } 

    "DELTA_MINUS_VAR" 

                  CDF_CHAR     { "mms1_asp1_var" } 

    "VALIDMIN" 

              CDF_TIME_TT2000   { 1990-01-01T00:00:00.000000000 } 

    "VALIDMAX" 

              CDF_TIME_TT2000   { 2100-01-01T00:00:00.000000000 } 

    "SCALEMIN" 

              CDF_TIME_TT2000   { 1990-01-01T00:00:00.000000000 } 

    "SCALEMAX" 

              CDF_TIME_TT2000   { 2100-01-01T00:00:00.000000000 } 

    "FILLVAL" 

              CDF_TIME_TT2000   { 9999-12-31T23:59:59.999999999 } 

    "VAR_TYPE"    CDF_CHAR     { "data" } 

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "MONOTON"     CDF_CHAR     { "INCREASE" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "time>epoch" }  

    "Frame"       CDF_CHAR     { "scalar>na" } 

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } 

    "Sig_digits"  CDF_CHAR     { "14" }  

    "SC_id"       CDF_CHAR     { "1" }  

    "TIME_BASE"   CDF_CHAR     { "J2000" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_ionc" 

                  CDF_REAL4      1       0              T  
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  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_ion" }  

    "UNITS"       CDF_CHAR     { "uA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Ion Emission Current, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 } 

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-6>A" } 

    "Sig_digits"  CDF_CHAR     { "4" } 

    "SC_id"       CDF_CHAR     { "1" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_totc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Total Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_tot" }  

    "UNITS"       CDF_CHAR     { "uA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Total Extractor Current, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 } 

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-6>A" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "1" } .  
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  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_energy" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Energy" }  

    "LABLAXIS"    CDF_CHAR     { "Energy" } 

    "UNITS"       CDF_CHAR     { "kV" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Emitted Beam Energy, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 12.5 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 12.5 }  

    "FORMAT"      CDF_CHAR     { "F5.2" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "energy>mean_measured" } 

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e3>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "1" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_spot" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Spacecraft Potential" }  

    "LABLAXIS"    CDF_CHAR     { "S_pot" }  

    "UNITS"       CDF_CHAR     { "V" } 

    "CATDESC"     CDF_CHAR     { "SDP Spacecraft Potential, 1s resolution" }  

    "VALIDMIN"    CDF_REAL4    { -50.0 } 

    "VALIDMAX"    CDF_REAL4    { 200.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 
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                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "1" } . 

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_filc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Filament Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_fil" } 

    "UNITS"       CDF_CHAR     { "mA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Filament Current, 20s resolution" }  

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 } 

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" } 

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-3>A" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "1" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Varianc e  Variances 

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_filv" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Filament Voltage" } 

    "LABLAXIS"    CDF_CHAR     { "V_fil" }  

    "UNITS"       CDF_CHAR     { "V" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Filament Voltage, 20s resolution" }  

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 20.0 } 

    "SCALEMIN"    CDF_REAL4    { 0.0 }  
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    "SCALEMAX"    CDF_REAL4    { 20.0 }  

    "FORMAT"      CDF_CHAR     { "F4.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "1" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms1_asp1_var" 

                  CDF_REAL8      1       0              F  

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Half Interval" }  

    "LABLAXIS"    CDF_CHAR     { "Half_int" }  

    "UNITS"       CDF_CHAR     { "ns" }  

    "CATDESC"     CDF_CHAR     { "Half with of measurement interval" }  

    "VALIDMIN"    CDF_REAL8    { 0.0 } 

    "VALIDMAX"    CDF_REAL8    { 1.275e+10 }  

    "FORMAT"      CDF_CHAR     { "F13.1" }  

    "VAR_TYPE"    CDF_CHAR     { "support_data" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } . 

 

  ! NRV value follows... 

 

    [] = 5.0e+08 

 

#end 

 

T a b l e  1 :  L 1 B  Be a m  D a ta  C D F  S ke le to n  F i l e  
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A.2.  L1B Status Data CDF Skeleton File  

 

! Skeleton table for the "mms4_asp2_srvy_l1b_stat" CDF.  

! Generated: Friday, 31-Jul-2015 15:47:53 

! CDF created/modified by CDF V3.6.0 

! Skeleton table created by CDF V3.6.0_4  

 

#header 

 

                       CDF NAME: mms4_asp2_srvy_l1b_stat  

                  DATA ENCODING: NETWORK 

                       MAJORITY: COLUMN 

                         FORMAT: SINGLE 

 

! Variables  G.Attributes  V.Attributes  Records  Dims  Sizes  

! ---------  ------------  ------------  -------  ----  ----- 

    0/12          28            29         0/z      0  

 

! CDF_COMPRESSION: None 

! (Valid compression: None, GZIP.1 -9, RLE.0, HUFF.0, AHUFF.0) 

! CDF_CHECKSUM: MD5 

! (Valid checksum: None, MD5) 

! CDF_LEAPSECONDLASTUPDATED: 20150701  

 

#GLOBALattributes 

 

! Attribute         Entry       Data  

! Name              Number      Type       Value  

! ---------         ------      ----       ----- 

 

  "Project"             1:    CDF_CHAR     { "STP>Solar -Terrestrial Physics" } . 

 

  "Discipline"          1:    CDF_CHAR     { "Space Physics>" - 

                                             "Magnetospheric Science" } . 

 

  "Source_name"         1:    CDF_CHAR     { "MMS4>MMS Satellite Number 4" } .  

 

  "Data_type"           1:    CDF_CHAR     { "SRVY_L1B_STAT>Level 1 -b Survey 

Data" } . 

 

  "Descriptor"          1:    CDF_CHAR     { "ASP2>Active Spacecraft " - 

                                             "Potential Control - sensor 2" } . 

 

  "Data_version"        1:    CDF_CHAR     { "0.0.0" } .  

 

  "Generated_by"        1:    CDF_CHAR     { "Harald Jeszenszky @ IWF/OAW" } .  

 

  "Generation_date"     1:    CDF_CHAR     { "yyyymmdd" } .  

 

  "TITLE"               1:    CDF_CHAR     { "MMS ASPOC Status Parameters" } .  

 

  "TEXT"                1:    CDF_CHAR     { "K. Torkar et al, Active " - 

                                             "Spacecraft Potential " - 

                                             "Control Investigation" } 

                        2:    CDF_CHAR     { "Space Science Reviews, 2014, " - 

                                             "DOI: 10.1007/s11214-014-0049-3" } 

                        3:    CDF_CHAR     { "Further information:" } 

                        4:    CDF_CHAR     { "- " - 

                                             "http://www.iwf.oeaw.ac.at/" - 

                                             "en/research/near-earth-spa" - 

                                             "ce/mms/" } 

                        5:    CDF_CHAR     { "- http://mms.space.swri.edu/" } . 

 

  "MODS"                1:    CDF_CHAR     { "150224 Initial version" }  

                        2:    CDF_CHAR     { "150831 Minor updates and fixes" } 

                        3:    CDF_CHAR     { "160205 CDF file format guide 

compliant" } . 

 

  "Logical_file_id"     1:    CDF_CHAR     { "mms4_asp2_srvy_l1b_stat_00000000" - 

                                             "_v0.0.0" } . 

 

  "Logical_source"      1:    CDF_CHAR     { "mms4_asp2_srvy_l1b_stat" } .  
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  "Logical_source_description" 

                        1:    CDF_CHAR     { "Level 1b Active Spacecraft" - 

                                             " Potential Control Survey " - 

                                             "Data" } . 

 

  "PI_name"             1:    CDF_CHAR     { "K. Torkar, R. Nakamura" } .  

 

  "PI_affiliation"      1:    CDF_CHAR     { "IWF" } .  

 

  "Mission_group"       1:    CDF_CHAR     { "MMS" } .  

 

  "Instrument_type"     1:    CDF_CHAR     { "Spacecraft Potential Control" } .  

 

  "Acknowledgement"     1:    CDF_CHAR     { "Refer to IWF/OAW for rules" - 

                                             " of acknowledgement" } . 

 

  "Skeleton_version"    1:    CDF_CHAR     { "2.0" } . 

 

  "Software_version"    1:    CDF_CHAR     { "Draft" } .  

 

  "Rules_of_use"        1:    CDF_CHAR     { "Refer to IWF/OAW for rules of use" 

} . 

 

  "Time_resolution"     1:    CDF_CHAR     { "40 seconds" } .  

 

  "LINK_TITLE"          1:    CDF_CHAR     { "AT GSFC" }  

                        2:    CDF_CHAR     { "AT SWRI" }  

   3:    CDF_CHAR     { "LASP SDC" } 

                        4:    CDF_CHAR     { "MMS4 ASPOC2" } .  

 

  "HTTP_LINK"           1:    CDF_CHAR     { "http://mms.gsfc.nasa.gov/" } 

                        2:    CDF_CHAR     { 

"http://mms.space.swri.edu/index.html" }  

   3:    CDF_CHAR     { "https://lasp.colorado.edu/mms/sdc/" }  

                        4:    CDF_CHAR     { 

"http://www.iwf.oeaw.ac.at/en/forschung/" - 

                        "erdnaher-weltraum/mms/mms-aspoc/" } . 

 

  "LINK_TEXT"           1:    CDF_CHAR     { "MMS home page" }  

                        2:    CDF_CHAR     { "SMART package home page" }  

   3:    CDF_CHAR     { "Science Data Center" } 

                        4:    CDF_CHAR     { "24-hour active spacecraft" - 

                                             " potential control data " - 

                                             "starting at dd Mon yyyy " - 

                                             "00:00 available at" } . 

 

  "File_naming_convention" 

                        1:    CDF_CHAR     { "source_descriptor_datatype" - 

                                             "_yyyyMMdd" } . 

 

  "ADID_ref" . 

 

#VARIABLEattributes 

 

  "FIELDNAM" 

  "LABLAXIS" 

  "UNITS" 

  "CATDESC" 

  "DELTA_PLUS_VAR" 

  "DELTA_MINUS_VAR" 

  "VALIDMIN" 

  "VALIDMAX" 

  "SCALEMIN" 

  "SCALEMAX" 

  "FORMAT" 

  "FILLVAL" 

  "VAR_TYPE" 

  "SCALETYP" 

  "MONOTON" 

  "DEPEND_0" 

  "DISPLAY_TYPE" 

  "DICT_KEY" 

  "Frame" 

  "SI_CONVERSION" 

  "Sig_digits" 
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  "SC_id" 

  "VAR_NOTES" 

  "FORM_PTR" 

  "UNIT_PTR" 

  "SCAL_PTR" 

  "DEPEND_1" 

  "LABL_PTR_1" 

  "TIME_BASE" 

 

#variables 

 

! No rVariables. 

 

#zVariables 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "Epoch" 

                  CDF_TIME_TT2000      1       0              T 

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: 0000-01-01T00:00:00.000000000 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Time tags" }  

    "LABLAXIS"    CDF_CHAR     { "Epoch" }  

    "UNITS"       CDF_CHAR     { "ns" }  

    "CATDESC"     CDF_CHAR     { "Interval centred time tag rounded to " - 

                                 "nearest msecond " } 

    "DELTA_PLUS_VAR" 

                  CDF_CHAR     { "mms4_asp2_var" } 

    "DELTA_MINUS_VAR" 

                  CDF_CHAR     { "mms4_asp2_var" } 

    "VALIDMIN" 

              CDF_TIME_TT2000  { 1990-01-01T00:00:00.000000000 } 

    "VALIDMAX" 

              CDF_TIME_TT2000  { 2100-01-01T00:00:00.000000000 } 

    "SCALEMIN" 

              CDF_TIME_TT2000  { 1990-01-01T00:00:00.000000000 } 

    "SCALEMAX" 

              CDF_TIME_TT2000  { 2100-01-01T00:00:00.000000000 } 

    "FILLVAL" 

              CDF_TIME_TT2000  { 9999-12-31T23:59:59.999999999 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "MONOTON"     CDF_CHAR     { "INCREASE" } 

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "time>epoch" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } 

    "Sig_digits"  CDF_CHAR     { "14" }  

    "SC_id"       CDF_CHAR     { "4" }  

    "TIME_BASE"   CDF_CHAR     { "J2000" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_p015v" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 
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  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "+1.5V Monitor" }  

    "LABLAXIS"    CDF_CHAR     { "+1.5_mon" }  

    "UNITS"       CDF_CHAR     { "V" }  

    "CATDESC"     CDF_CHAR     { "ASPOC +1.5V Voltage Monitor, " - 

                                 "60s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 5.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.3" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" } 

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_p033v" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "+3.3V Monitor" }  

    "LABLAXIS"    CDF_CHAR     { "+3.3_mon" }  

    "UNITS"       CDF_CHAR     { "V" } 

    "CATDESC"     CDF_CHAR     { "ASPOC +3.3V Voltage Monitor, " - 

                                 "60s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 5.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 } 

    "FORMAT"      CDF_CHAR     { "F5.3" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" } 

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 
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! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_p050v" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "+5V Monitor" } 

    "LABLAXIS"    CDF_CHAR     { "+5_mon" } 

    "UNITS"       CDF_CHAR     { "V" }  

    "CATDESC"     CDF_CHAR     { "ASPOC +5V Voltage Monitor, " - 

                                 "60s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 6.5 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.3" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" } 

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension 

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_p120v" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value 

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "+12V Monitor" }  

    "LABLAXIS"    CDF_CHAR     { "+12_mon" }  

    "UNITS"       CDF_CHAR     { "V" }  

    "CATDESC"     CDF_CHAR     { "ASPOC +12V Voltage Monitor, " - 

                                 "60s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 13.9 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.2" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 
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    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_n120v" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.P REV) 

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "-12V Monitor" } 

    "LABLAXIS"    CDF_CHAR     { "-12_mon" } 

    "UNITS"       CDF_CHAR     { "V" } 

    "CATDESC"     CDF_CHAR     { "ASPOC -12.0V Voltage Monitor, " - 

                                 "60s resolution" } 

    "VALIDMIN"    CDF_REAL4    { -17.3 } 

    "VALIDMAX"    CDF_REAL4    { 0.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 } 

    "SCALEMAX"    CDF_REAL4    { 20.0 }  

    "FORMAT"      CDF_CHAR     { "F6.2" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" } 

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "potential>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Varianc e  Variances 

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_tdpu" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "DPU Temperature" } 

    "LABLAXIS"    CDF_CHAR     { "T_dpu" }  

    "UNITS"       CDF_CHAR     { "K (Celsius)" }  

    "CATDESC"     CDF_CHAR     { "ASPOC DPU Temperature, 60s resolution" }  

    "VALIDMIN"    CDF_REAL4    { -273.0 } 

    "VALIDMAX"    CDF_REAL4    { 227.0 } 

    "SCALEMIN"    CDF_REAL4    { 0.0 }  
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    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F6.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "temperature>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>K (Celsius)" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Recor d   Dimension 

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_tdcc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value 

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "DCC Temperature" }  

    "LABLAXIS"    CDF_CHAR     { "T_dcc" }  

    "UNITS"       CDF_CHAR     { "K (Celsius)" }  

    "CATDESC"     CDF_CHAR     { "ASPOC DCC Temperature, 40s resolution" } 

    "VALIDMIN"    CDF_REAL4    { -273.0 } 

    "VALIDMAX"    CDF_REAL4    { 227.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F6.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "temperature>mean_measured" } 

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>K (Celsius)" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_tbox" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 
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    "FIELDNAM"    CDF_CHAR     { "BOX Temperature" }  

    "LABLAXIS"    CDF_CHAR     { "T_box" }  

    "UNITS"       CDF_CHAR     { "K (Celsius)" } 

    "CATDESC"     CDF_CHAR     { "ASPOC E-box Temperature, 40s resolution" }  

    "VALIDMIN"    CDF_REAL4    { -273.0 } 

    "VALIDMAX"    CDF_REAL4    { 227.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 } 

    "FORMAT"      CDF_CHAR     { "F6.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "temperature>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>K (Celsius)" } 

    "Sig_digits"  CDF_CHAR     { "4" } 

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_tmod" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "MOD Temperature" }  

    "LABLAXIS"    CDF_CHAR     { "T_mod" }  

    "UNITS"       CDF_CHAR     { "K (Celsius)" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Module Temperature, 40s resolution" }  

    "VALIDMIN"    CDF_REAL4    { -273.0 } 

    "VALIDMAX"    CDF_REAL4    { 227.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F6.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "temperature>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0>K (Celsius)" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "4" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_stat" 

                  CDF_UINT1      1       1     4        T         T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 
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  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: 255 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Instrument Status" }  

    "LABLAXIS"    CDF_CHAR     { "S_inst" } 

    "UNITS"       CDF_CHAR     { " " }  

    "CATDESC"     CDF_CHAR     { "ASPOC Instrument Status, 40s resolution" }  

    "VALIDMIN"    CDF_UINT1    { 0 } 

    "VALIDMAX"    CDF_UINT1    { 254 }  

    "FORMAT"      CDF_CHAR     { "I3" }  

    "FILLVAL"     CDF_UINT1    { 255 }  

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" } 

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "flag>status" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { " > " } 

    "Sig_digits"  CDF_CHAR     { "3" }  

    "SC_id"       CDF_CHAR     { "4" }  

    "DEPEND_1"    CDF_CHAR     { "mms4_asp2_lbl" }  

    "LABL_PTR_1"  CDF_CHAR     { "mms4_asp2_lbl" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_lbl" 

                  CDF_CHAR      13       1     4        F         T 

     

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: " " 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Status Labels" }  

    "LABLAXIS"    CDF_CHAR     { "lbl_status" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Status Labels" }  

    "FORMAT"      CDF_CHAR     { "A21" } 

    "VAR_TYPE"    CDF_CHAR     { "metadata" } .  

 

  ! NRV values follow... 

 

    [1] = { "Data Quality " } 

    [2] = { "Mode Settings" } 

    [3] = { "On/Off Status" } 

    [4] = { "Spare Byte   " } 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms4_asp2_var" 

                  CDF_REAL8      1       0              F 

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 



 

 
D o c .  T i t le  M M S  A S P OC  D a ta  P ro d u ct s  G u id e  

D o c .  R e f  M M S - A S P - I W F - T N - 0 0 4 2  

D a t e  F eb r u r a y  2 5 ,  2 0 1 6  

I s s u e  2  

Rev i s i o n  0  

P a g e  4 2 / 5 0  

 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Half Interval" }  

    "LABLAXIS"    CDF_CHAR     { "Half_int" }  

    "UNITS"       CDF_CHAR     { "ns" }  

    "CATDESC"     CDF_CHAR     { "Half with of measurement interval" }  

    "VALIDMIN"    CDF_REAL8    { 0.0 }  

    "VALIDMAX"    CDF_REAL8    { 1.275e+10 }  

    "FORMAT"      CDF_CHAR     { "F13.1" }  

    "VAR_TYPE"    CDF_CHAR     { "support_data" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } . 

 

  ! NRV value follows... 

 

    [] = 5.0e+08 

 

#end 

 

T a b l e  2 :  L 1 B  S ta tu s  D a t a  C D F  S k e l et o n  F i le  
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A.3.  L2 Data CDF Skeleton File  

 

! Skeleton table for the "mms2_aspoc_srvy_l2" CDF.  

! Generated: Friday, 31-Jul-2015 15:47:53 

! CDF created/modified by CDF V3.6.0  

! Skeleton table created by CDF V3.6.0_4  

 

#header 

 

                       CDF NAME: mms2_aspoc_srvy_l2 

                  DATA ENCODING: NETWORK 

                       MAJORITY: COLUMN 

                         FORMAT: SINGLE 

 

! Variables  G.Attributes  V.Attributes  Records  Dims  Sizes  

! ---------  ------------  ------------  -------  ----  ----- 

     0/8          28            29         0/z      0  

 

! CDF_COMPRESSION: None 

! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

! CDF_CHECKSUM: MD5 

! (Valid checksum: None, MD5) 

! CDF_LEAPSECONDLASTUPDATED: 20150701  

 

#GLOBALattributes 

 

! Attribute         Entry       Data  

! Name              Number      Type       Val ue 

! ---------         ------      ----       ----- 

 

  "Project"             1:    CDF_CHAR     { "STP>Solar -Terrestrial Physics" } . 

 

  "Discipline"          1:    CDF_CHAR     { "Space Physics>" - 

                                             "Magnetospheric Science" } . 

 

  "Source_name"         1:    CDF_CHAR     { "MMS2>MMS Satellite Number 2" } .  

 

  "Data_type"           1:    CDF_CHAR     { "SRVY_L2>Level -2 Survey Data" } . 

 

  "Descriptor"          1:    CDF_CHAR     { "ASPOC>Active Spacecr aft " - 

                                             "Potential Control - " - 

                                             "sensors 1 and 2" } . 

 

  "Data_version"        1:    CDF_CHAR     { "0.0.0" } .  

 

  "Generated_by"        1:    CDF_CHAR     { " Harald Jeszenszky @ IWF/OAW" } .  

 

  "Generation_date"     1:    CDF_CHAR     { "yyyymmdd" } .  

 

  "TITLE"               1:    CDF_CHAR     { "MMS ASPOC Beam Parameters" } .  

 

  "TEXT"                1:    CDF_CHAR     { "K. Torkar et al, Active " - 

                                             "Spacecraft Potential " - 

                                             "Control Investigation" } 

                        2:    CDF_CHAR     { "Space Science Reviews, 2014, " - 

                                             "DOI: 10.1007/s11214-014-0049-3" } 

                        3:    CDF_CHAR     { "Further information:" }  

                        4:    CDF_CHAR     { "- " - 

                                             "http://www.iwf.oeaw.ac.at/" - 

                                             "en/research/near-earth-spa" - 

                                             "ce/mms/" } 

                        5:    CDF_CHAR     { "- http://mms.space.swri.edu/" } . 

 

  "MODS"                1:    CDF_CHAR     { " 150224 Initial version" } 

                        2:    CDF_CHAR     { "150831 Minor updates and fixes" }  

                        3:    CDF_CHAR     { "160205 CDF file format guide 

compliant" } . 

 

  "Logical_file_id"     1:    CDF_CHAR     { "mms2_aspo c_srvy_l2_00000000" - 

                                             "_v0.0.0" } . 

 

  "Logical_source"      1:    CDF_CHAR     { "mms2_aspoc_srvy_l2" } .  
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  "Logical_source_description" 

                        1:    CDF_CHAR     { "Level 2 Active Spacecraft " - 

                                             "Potential Control Survey " - 

                                             "Data" } . 

 

  "PI_name"             1:    CDF_CHAR     { "K. Torkar, R. Nakamura" } .  

 

  "PI_affiliation"      1:    CDF_CHAR     { "IWF" } . 

 

  "Mission_group"       1:    CDF_CHAR     { "MMS" } .  

 

  "Instrument_type"     1:    CDF_CHAR     { "Spacecraft Potential Control" } .  

 

  "Acknowledgement"     1:    CDF_CHAR     { "Refer to IWF/OAW for rules" - 

                                             " of acknowledgement" } . 

 

  "Skeleton_version"    1:    CDF_CHAR     { "2.0" } .  

 

  "Software_version"    1:    CDF_CHAR     { "Draft" } .  

 

  "Rules_of_use"        1:    CDF_CHAR     { "Refer to IWF/OAW for rules of u se" 

} . 

 

  "Time_resolution"     1:    CDF_CHAR     { "1 second" } .  

 

  "LINK_TITLE"          1:    CDF_CHAR     { "AT GSFC" }  

                        2:    CDF_CHAR     { "AT SWRI" }  

   3:    CDF_CHAR     { "LASP SDC" } 

                        4:    CDF_CHAR     { "MMS2 ASPOC" } . 

 

  "HTTP_LINK"           1:    CDF_CHAR     { "http://mms.gsfc.nasa.gov/" }  

                        2:    CDF_CHAR     { 

"http://mms.space.swri.edu/index.html" }  

   3:    CDF_CHAR     { "https://lasp.colorado.edu/mms/s dc/" } 

                        4:    CDF_CHAR     { 

"http://www.iwf.oeaw.ac.at/en/forschung/" - 

                        "erdnaher-weltraum/mms/mms-aspoc/" } . 

 

  "LINK_TEXT"           1:    CDF_CHAR     { "MMS home page" }  

                        2:    CDF_CHAR     { "SMART package home page" }  

   3:    CDF_CHAR     { "Science Data Center" }  

                        4:    CDF_CHAR     { "24-hour active spacecraft" - 

                                             " potential control data " - 

                                             "starting at dd Mon yyyy " - 

                                             "00:00 available at" } . 

 

  "File_naming_convention" 

                        1:    CDF_CHAR     { "source_descriptor_datatype" - 

                                             "_yyyyMMdd" } . 

 

  "ADID_ref" . 

 

#VARIABLEattributes 

 

  "FIELDNAM" 

  "LABLAXIS" 

  "UNITS" 

  "CATDESC" 

  "DELTA_PLUS_VAR" 

  "DELTA_MINUS_VAR" 

  "VALIDMIN" 

  "VALIDMAX" 

  "SCALEMIN" 

  "SCALEMAX" 

  "FORMAT" 

  "FILLVAL" 

  "VAR_TYPE" 

  "SCALETYP" 

  "MONOTON" 

  "DEPEND_0" 

  "DISPLAY_TYPE" 

  "DICT_KEY" 

  "Frame" 

  "SI_CONVERSION" 

  "Sig_digits" 
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  "SC_id" 

  "VAR_NOTES" 

  "FORM_PTR" 

  "UNIT_PTR" 

  "SCAL_PTR" 

  "DEPEND_1" 

  "LABL_PTR_1" 

  "TIME_BASE" 

 

#variables 

 

! No rVariables. 

 

#zVariables 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "Epoch" 

              CDF_TIME_TT2000     1       0              T  

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV) 

  ! VAR_PADVALUE: 0000-01-01T00:00:00.000000000 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Time tags" }  

    "LABLAXIS"    CDF_CHAR     { "Epo ch" } 

    "UNITS"       CDF_CHAR     { "ns" }  

    "CATDESC"     CDF_CHAR     { "Interval centred time tag rounded to " - 

                                 "nearest msecond " } 

    "DELTA_PLUS_VAR" 

                  CDF_CHAR     { "mms2_aspoc_var" } 

    "DELTA_MINUS_VAR" 

                  CDF_CHAR     { "mms2_aspoc_var" } 

    "VALIDMIN" 

              CDF_TIME_TT2000   { 1990-01-01T00:00:00.000000000 } 

    "VALIDMAX" 

              CDF_TIME_TT2000   { 2100-01-01T00:00:00.000000000 } 

    "SCALEMIN" 

              CDF_TIME_TT2000   { 1990-01-01T00:00:00.000000000 } 

    "SCALEMAX" 

              CDF_TIME_TT2000   { 2100-01-01T00:00:00.000000000 } 

    "FILLVAL" 

              CDF_TIME_TT2000   { 9999-12-31T23:59:59.999999999 } 

    "VAR_TYPE"    CDF_CHAR     { "data" } 

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "MONOTON"     CDF_CHAR     { "INCREASE" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "time>epoch" }  

    "Frame"       CDF_CHAR     { "scalar>na" } 

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } 

    "Sig_digits"  CDF_CHAR     { "14" }  

    "SC_id"       CDF_CHAR     { "2" }  

    "TIME_BASE"   CDF_CHAR     { "J2000" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_aspoc_ionc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 
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  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_ion" }  

    "UNITS"       CDF_CHAR     { "uA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Ion Emission Current Sum, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 } 

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-6>A" } 

    "Sig_digits"  CDF_CHAR     { "4" } 

    "SC_id"       CDF_CHAR     { "2" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_asp1_ionc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_ion" }  

    "UNITS"       CDF_CHAR     { "uA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Unit 1 Ion Emission Current, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.1" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" } 

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-6>A" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "2" } .  

 

  ! RV values were not requested. 
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! Variable          Data      Number                 Record   Dimension 

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_asp2_ionc" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value 

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Current" }  

    "LABLAXIS"    CDF_CHAR     { "I_ion" }  

    "UNITS"       CDF_CHAR     { "uA" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Unit 2 Ion Emission Current, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 100.0 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 100.0 }  

    "FORMAT"      CDF_CHAR     { "F5.1"  } 

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "current>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-6>A" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "2" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_asp1_energy" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRe cords.PREV) 

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Energy" }  

    "LABLAXIS"    CDF_CHAR     { "Energy" } 

    "UNITS"       CDF_CHAR     { "kV" } 

    "CATDESC"     CDF_CHAR     { "ASPOC Unit 1 Emitted Beam Energy, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 }  

    "VALIDMAX"    CDF_REAL4    { 12.5 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 } 

    "SCALEMAX"    CDF_REAL4    { 12.5 }  

    "FORMAT"      CDF_CHAR     { "F5.2" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" } 

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 
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    "DICT_KEY"    CDF_CHAR     { "energy>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e3>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "2" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances 

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_asp2_energy" 

                  CDF_REAL4      1       0              T  

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Beam Energy" } 

    "LABLAXIS"    CDF_CHAR     { "Energy" } 

    "UNITS"       CDF_CHAR     { "kV" }  

    "CATDESC"     CDF_CHAR     { "ASPOC Unit 2 Emitted Beam Energy, " - 

                                 "1s resolution" } 

    "VALIDMIN"    CDF_REAL4    { 0.0 } 

    "VALIDMAX"    CDF_REAL4    { 12.5 }  

    "SCALEMIN"    CDF_REAL4    { 0.0 }  

    "SCALEMAX"    CDF_REAL4    { 12.5 }  

    "FORMAT"      CDF_CHAR     { "F5.2" }  

    "FILLVAL"     CDF_REAL4    { -1.0e+31 } 

    "VAR_TYPE"    CDF_CHAR     { "data" } 

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "energy>mean_measured" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e3>V" } 

    "Sig_digits"  CDF_CHAR     { "4" }  

    "SC_id"       CDF_CHAR     { "2" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_aspoc_status" 

                  CDF_UINT1      1       1     4        T         T 

 

  ! VAR_COMPRESSION: GZIP.6 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: 255 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Instrument Status" }  

    "LABLAXIS"    CDF_CHAR     { "Status" } 

    "UNITS"       CDF_CHAR     { " " }  

    "CATDESC"     CDF_CHAR     { "ASPOC Instrument Status, 1s resolution" }  

    "VALIDMIN"    CDF_UINT1    { 0 } 

    "VALIDMAX"    CDF_UINT1    { 254 }  

    "FORMAT"      CDF_CHAR     { "I3" }  
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    "FILLVAL"     CDF_UINT1    { 255 }  

    "VAR_TYPE"    CDF_CHAR     { "data" }  

    "SCALETYP"    CDF_CHAR     { "linear" } 

    "DEPEND_0"    CDF_CHAR     { "Epoch" }  

    "DISPLAY_TYPE" 

                  CDF_CHAR     { "time_series" } 

    "DICT_KEY"    CDF_CHAR     { "flag>status" }  

    "Frame"       CDF_CHAR     { "scalar>na" }  

    "SI_CONVERSION" 

                  CDF_CHAR     { " > " } 

    "Sig_digits"  CDF_CHAR     { "3" }  

    "SC_id"       CDF_CHAR     { "2" }  

    "DEPEND_1"    CDF_CHAR     { "mms2_aspoc_lbl" }  

    "LABL_PTR_1"  CDF_CHAR     { "mms2_aspoc_lbl" } .  

 

  ! RV values were not requested. 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_aspoc_lbl"  CDF_CHAR      13       1     4        F         T  

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: " " 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Status Labels" }  

    "LABLAXIS"    CDF_CHAR     { "lbl_status" }  

    "CATDESC"     CDF_CHAR     { "Labels for Instrument Status" }  

    "FORMAT"      CDF_CHAR     { "A14" }  

    "VAR_TYPE"    CDF_CHAR     { "metadata" } .  

 

  ! NRV values follow... 

 

    [1] = { "Data Quality " } 

    [2] = { "Unit 1 Mode  " } 

    [3] = { "Unit 2 Mode  " } 

    [4] = { "On/Off Status" } 

 

! Variable          Data      Number                 Record   Dimension  

! Name              Type     Elements  Dims  Sizes  Variance  Variances  

! --------          ----     --------  ----  -----  --------  --------- 

 

  "mms2_aspoc_var" 

                  CDF_REAL8      1       0              F  

 

  ! VAR_COMPRESSION: None 

  ! (Valid compression: None, GZIP.1-9, RLE.0, HUFF.0, AHUFF.0) 

  ! VAR_SPARSERECORDS: None 

  ! (Valid sparserecords: None, sRecords.PAD, sRecords.PREV)  

  ! VAR_PADVALUE: -1.0e+30 

 

  ! Attribute       Data 

  ! Name            Type       Value  

  ! --------        ----       ----- 

 

    "FIELDNAM"    CDF_CHAR     { "Half Interval" }  

    "LABLAXIS"    CDF_CHAR     { "Half_int" }  

    "UNITS"       CDF_CHAR     { "ns" } 

    "CATDESC"     CDF_CHAR     { "Half with of measurement interval" }  

    "VALIDMIN"    CDF_REAL8    { 0.0 }  

    "VALIDMAX"    CDF_REAL8    { 1.275e+10 }  

    "FORMAT"      CDF_CHAR     { "F13.1" }  

    "VAR_TYPE"    CDF_CHAR     { "support_data" } 

    "SI_CONVERSION" 

                  CDF_CHAR     { "1.0e-9>s" } . 

 

  ! NRV value follows... 
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    [] = 5.0e+08 

 

#end 

 

T a b l e  3 :  L 2  D a ta  C D F  S ke le t o n  F i l e  

 


