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1 Introduction

This is the report from the operations of RPC-LAP in the 2nd part of the escort phase (ESC2) at
the target comet 67P/Churyumov-Gerasimenko.

2 Operations overview

LAP was operational during the full period of this archive. Shorter data gaps exist, due to macro
switches (few minutes), calibration and maintenance activities (typically less than an hour), the
effects of a spacecraft safe mode in the last days of March and first days in April, and some
minor operational glitches.

The main operational mode of the instrument during this period was using one or both probes in
bias voltage mode, measuring current at fixed bias voltage in between bias voltage sweeps
occurring every few minutes. LAP can hand over probe 2 (P2) to RPC-MIP for use in its long-
Debye length mode. During the period of interest here, the basic scheme was to do so every 2nd
day, i.e. half of the time, though there are lots of deviations from this for a variety of reasons.
Two macros are used for LDL operations: macro 805 with probe 1 (P1) at fixed negative
potential, sampling the ion current, for normal mode (NM) telemetry, and macro 807, with P1 at
+10 V for burst mode (BM).

For operations where LAP could use both probes, macros 525 and 624 were used in NM and
BM, respectively. In both these modes, sweeps every 160 s are connected by quasi-continuous
sampling of the current to the two probes, P1 at around +30 V sampling electrons and P2 at
negative potential sampling ions. In late May and June operations started with two other BM
macros being variants of 624. Macro 901 similar to 624 but with both probes at +30 V. Macro
903 is similar to 901, but applies a 20 times lower gain to the signal to extend the measurement
range from £10 to £200 uA in anticipation of possibly very dense and cold plasmas on approach
to perihelion (August 13). Two new macros for measurement of probe potential and E-fields,
0x801 in NM and 0x802, also came into use in May. Both these use floating rather than biased
probes, a strategy better suited for the denser plasmas seen with increasing comet activity. Due to
unfavourable illumination conditions, they were only used a few times in the period covered by
this archive.

A special caveat must be issued for the use of data obtained at positive values of the fixed bias
voltage. In principle, this current is proportional to plasma density. However, for the densities
and electron temperatures encountered, the effect of varying density on the spacecraft potential,
driving it more negatively and hence decreasing the current to the probe (whose positive bias is
applied wrt to s/c ground), often outweighs the proportionality of current to density. As an effect,
the probe current can decrease at a density increase. The effect is worst at low bias voltage (+10
as in macro 807), but sometimes can be seen also at +30 V. As plasma densities increased with
comet activity, it was possible to use at least one probe instead at negative bias voltage, sampling
ion current, with some sensitivity, which is what is done in the mainly used macros 525, 624 and
805.

The LAP data acquired are mainly good and scientifically useful, though any user must take great
care of the limitations set by the varying pointing, the tenuous plasmas, and the spacecraft-
plasma interaction.



3 Science operations list

Below is a list of all LAP operations blocks during this mission phase. A LAP operations block is
defined as a continuous run of an instrument macro, though as the archive is organized by
calendar days, blocks are defined to break at midnight even if the instrument operation is
continuous over this artificial border. If there are instrument blocks running the same macros on
both sides of midnight, this is likely to actually be a continuous operation.

The macro concept is described in the EAICD, and the macros definitions tabulated in the macro
table, both available in the documents directory of the LAP archives in the ESA Planetary
Science Archive (PSA). A LAP macro defines all aspects of the instrument operations, though
when a probe is in electric field mode (bias current), the probe bias current may often be tuned by

manual commands because of changes in pointing.

2015-03-11T00:03:49.744 | 2015-03-11T723:56:53.772 | 525
2015-03-12T00:02:13.772 | 2015-03-12T723:59:01.799 | 805
2015-03-13T00:03:49.799 | 2015-03-13T02:32:37.802 | 525
2015-03-13T02:37:57.802 | 2015-03-13T13:50:29.815 | 503
2015-03-13T714:02:45.815 | 2015-03-13T723:56:53.827 | 624
2015-03-14T00:02:13.827 | 2015-03-14T723:59:01.854 | 805
2015-03-15T00:03:49.854 | 2015-03-15T09:52:05.865 | 525
2015-03-15T10:02:45.866 | 2015-03-15T722:56:37.880 | 624
2015-03-15T23:01:57.880 | 2015-03-15T23:57:57.882 | 204
2015-03-16T00:02:13.882 | 2015-03-16T723:59:01.909 | 805
2015-03-17T00:34:45.910 | 2015-03-17T723:56:53.936 | 525
2015-03-18T00:02:13.937 | 2015-03-18T723:59:01.964 | 805
2015-03-19T00:02:45.964 | 2015-03-19T00:12:21.964 | 525
2015-03-19T00:22:29.964 | 2015-03-19T16:42:45.983 | 624
2015-03-19T16:48:05.983 | 2015-03-19T23:16:53.991 | 525
2015-03-20T00:02:13.991 2015-03-20723:59:02.019 | 805
2015-03-21T00:02:46.019 | 2015-03-21T11:27:02.032 | 525




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-03-21T11:31:50.032

2015-03-21723:55:18.046

503

2015-03-22T00:02:14.046

2015-03-22723:59:02.074

805

2015-03-23T00:02:46.074

2015-03-23T723:56:22.101

525

2015-03-24T00:02:14.101

2015-03-24T723:56:54.129

805

2015-03-25T00:08:38.129

2015-03-25723:33:26.156

525

2015-03-26T00:02:14.156

2015-03-26723:59:02.184

805

2015-03-27T00:03:50.184

2015-03-27T00:24:06.184

803

2015-03-27T00:34:46.184

2015-03-27710:44:54.196

525

2015-03-27710:48:06.196

2015-03-27723:59:34.218

805

2015-03-28T00:00:00.793

2015-03-28T10:42:14.231

805

2015-03-28T10:53:26.232

2015-03-28T23:59:34.247

624

2015-03-29T00:00:00.009

2015-03-29T12:12:54.262

624

2015-04-02T06:13:02.360

2015-04-02723:59:42.381

624

2015-04-03T00:00:00.011

2015-04-03723:59:42.409

624

2015-04-04T00:00:00.004

2015-04-04723:59:42.438

624

2015-04-05T00:00:00.016

2015-04-05T723:59:42.466

624

2015-04-06T00:00:00.009

2015-04-06T23:59:42.495

624

2015-04-07T00:00:00.003

2015-04-07723:59:42.523

624

2015-04-08T00:00:00.014

2015-04-08T23:56:30.551

624

2015-04-09T00:01:50.551

2015-04-09723:59:42.580

807

2015-04-10T00:00:00.002

2015-04-10T00:00:00.002

807

2015-04-10T00:03:58.580

2015-04-10T01:59:10.582

204

2015-04-10T02:08:46.582

2015-04-10T23:56:30.608

624




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-04-11T00:01:50.608

2015-04-11723:59:42.637

807

2015-04-12T00:00:00.007

2015-04-12T00:00:00.007

807

2015-04-12T00:49:50.638

2015-04-12T723:57:34.665

624

2015-04-13T00:02:54.665

2015-04-13723:59:10.693

807

2015-04-14T00:02:54.693

2015-04-14T723:59:42.726

624

2015-04-15T00:00:00.010

2015-04-15723:59:42.754

624

2015-04-16T00:00:00.003

2015-04-16T710:58:54.767

624

2015-04-16T11:04:14.767

2015-04-16T23:20:46.781

504

2015-04-16T23:23:58.781

2015-04-16723:59:42.782

525

2015-04-17T00:00:00.498

2015-04-17T11:28:46.795

525

2015-04-17T11:34:06.795

2015-04-17T723:53:50.810

503

2015-04-18T00:05:34.810

2015-04-18T723:59:42.838

624

2015-04-19T00:00:00.000

2015-04-19723:59:42.866

624

2015-04-20T00:00:00.011

2015-04-20T11:28:46.879

624

2015-04-20T11:34:06.879

2015-04-20T23:38:54.893

525

2015-04-21T00:01:50.894

2015-04-21T23:54:22.921

805

2015-04-22T00:06:38.922

2015-04-22723:56:30.949

624

2015-04-23T00:01:50.949

2015-04-231723:58:38.977

805

2015-04-24T00:09:50.977

2015-04-24723:59:43.005

624

2015-04-25T00:00:00.012

2015-04-25723:59:43.033

624

2015-04-26T00:00:00.005

2015-04-26T09:56:31.045

624

2015-04-26T710:01:51.045

2015-04-26T723:59:43.061

805

2015-04-27T00:00:00.777

2015-04-27T09:58:39.073

805




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-04-27710:29:35.073

2015-04-27723:59:43.089

624

2015-04-28T00:00:00.009

2015-04-28T12:27:27.103

624

2015-04-28T712:32:15.103

2015-04-28T721:35:11.114

525

2015-04-29T17:13:35.137

2015-04-29723:58:23.145

805

2015-04-30T00:03:11.145

2015-04-30T00:11:11.145

525

2015-04-30T00:22:23.145

2015-04-30723:56:15.173

624

2015-05-01T00:02:07.173

2015-05-01T23:59:59.201

807

2015-05-02T00:00:00.014

2015-05-02T00:00:31.201

807

2015-05-02T00:04:15.201

2015-05-02T00:14:23.201

525

2015-05-02T00:24:31.201

2015-05-02723:59:59.228

624

2015-05-03T00:00:00.007

2015-05-03T20:55:59.253

624

2015-05-03T721:00:47.253

2015-05-03T23:59:59.256

525

2015-05-04T00:00:01.471

2015-05-04T23:37:35.284

525

2015-05-05T00:02:07.284

2015-05-05T723:58:55.312

805

2015-05-06T00:03:11.312

2015-05-06T23:57:51.340

525

2015-05-07T00:02:07.340

2015-05-07T723:58:55.368

805

2015-05-08T00:58:39.369

2015-05-08T23:56:47.401

624

2015-05-09T00:02:07.401

2015-05-09723:58:55.429

805

2015-05-10T00:03:11.430

2015-05-10T23:57:51.458

525

2015-05-11T00:02:07.458

2015-05-11T723:56:47.486

805

2015-05-12T00:08:31.487

2015-05-12723:56:15.515

624

2015-05-13T00:02:07.515

2015-05-13T23:58:55.543

805

2015-05-14T03:54:39.548

2015-05-14723:57:51.572

624




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-05-15T00:03:11.572

2015-05-15T723:59:59.600

805

2015-05-16T00:00:00.707

2015-05-16T00:00:00.707

805

2015-05-16T00:03:11.600

2015-05-16T00:27:11.601

525

2015-05-16T00:38:23.601

2015-05-16723:32:15.628

624

2015-05-17T00:02:07.629

2015-05-17723:56:47.657

805

2015-05-18T00:08:31.657

2015-05-18T1723:56:15.677

624

2015-05-19T00:02:07.677

2015-05-19T723:58:55.705

805

2015-05-20T00:03:11.705

2015-05-20T13:57:51.721

525

2015-05-20T14:17:35.721

2015-05-20T14:33:03.722

707

2015-05-20T14:37:19.722

2015-05-20T14:52:47.722

a07

2015-05-20T14:57:35.722

2015-05-20T15:13:03.722

800

2015-05-20T15:17:19.723

2015-05-20T15:32:47.723

801

2015-05-20T15:37:35.723

2015-05-20T15:53:03.723

905

2015-05-20T15:57:19.723

2015-05-20T16:11:43.724

al1

2015-05-20T16:17:35.724

2015-05-20T16:31:59.724

901

2015-05-20T16:37:19.724

2015-05-20T16:51:43.724

903

2015-05-20T16:57:35.725

2015-05-20T17:11:59.725

900

2015-05-20T17:17:19.725

2015-05-20T17:33:51.725

802

2015-05-20T17:42:55.725

2015-05-20723:58:23.733

525

2015-05-21T00:03:11.733

2015-05-21T723:59:59.760

805

2015-05-22T00:00:00.868

2015-05-22T00:00:00.868

805

2015-05-22T00:03:11.760

2015-05-22T00:13:19.761

525

2015-05-22T00:22:23.761

2015-05-22T04:48:31.766

624




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-05-22T04:52:15.766

2015-05-22723:58:23.788

525

2015-05-23T00:02:07.788

2015-05-23723:58:55.816

805

2015-05-24T00:32:31.817

2015-05-24723:57:19.844

525

2015-05-25T00:02:07.844

2015-05-25723:56:47.871

805

2015-05-26T00:08:31.872

2015-05-26T723:56:15.899

624

2015-05-27T00:02:07.899

2015-05-27123:56:47.937

805

2015-05-28T00:08:31.937

2015-05-28T00:28:15.937

624

2015-05-28T00:34:07.937

2015-05-28T00:54:55.938

707

2015-05-28T00:59:11.938

2015-05-28T10:58:39.950

903

2015-05-28T11:03:59.950

2015-05-28T23:58:23.965

802

2015-05-29T00:02:07.965

2015-05-29723:58:55.994

807

2015-05-30T00:08:31.994

2015-05-30T23:56:16.023

624

2015-05-31T00:02:08.023

2015-05-31T723:56:16.051

805

2015-06-01T00:08:32.052

2015-06-01T12:48:32.067

624

2015-06-01T12:53:52.067

2015-06-01T23:57:20.080

525

2015-06-02T00:02:08.080

2015-06-02T723:58:56.109

805

2015-06-03T00:58:40.110

2015-06-03723:56:48.137

901

2015-06-04T00:02:08.137

2015-06-04T723:57:52.166

807

2015-06-05T00:02:08.166

2015-06-05T723:56:16.195

903

2015-06-06T00:02:08.195

2015-06-06T23:58:56.223

807

2015-06-07T00:08:32.224

2015-06-07T23:56:16.252

901

2015-06-08T00:02:08.252

2015-06-08T23:58:56.281

807

2015-06-09T00:08:32.281

2015-06-09T23:56:16.309

903




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-06-10T00:02:08.309

2015-06-10T23:14:08.337

807

2015-06-10T23:47:44.338

2015-06-10T23:57:52.338

901

2015-06-11T00:08:32.338

2015-06-11T723:56:16.367

901

2015-06-12T00:02:08.367

2015-06-12T723:58:56.395

807

2015-06-13T00:08:32.396

2015-06-13723:56:16.424

901

2015-06-14T00:02:08.424

2015-06-14723:59:28.453

807

2015-06-15T00:00:00.453

2015-06-15T00:00:32.453

807

2015-06-15T00:03:44.453

2015-06-15T723:56:16.481

901

2015-06-16T00:02:08.482

2015-06-16T723:57:52.510

807

2015-06-17T00:32:32.511

2015-06-17T723:56:16.539

901

2015-06-18T00:02:08.539

2015-06-18T23:59:28.567

807

2015-06-19T00:00:00.568

2015-06-19T00:00:32.568

807

2015-06-19T00:03:44.568

2015-06-19T00:57:04.569

901

2015-06-19T02:28:48.570

2015-06-19T03:24:16.572

707

2015-06-19T03:27:28.572

2015-06-19T11:58:56.582

901

2015-06-19T712:03:44.582

2015-06-19T723:56:16.596

624

2015-06-20T00:02:08.596

2015-06-20T23:58:56.625

807

2015-06-21T00:08:32.625

2015-06-21T723:56:16.653

901

2015-06-22T00:02:08.654

2015-06-22723:59:28.682

807

2015-06-23T00:00:00.682

2015-06-23T00:00:32.682

807

2015-06-23T00:03:44.682

2015-06-23T11:54:40.696

903

2015-06-23T12:00:00.697

2015-06-23723:56:48.711

901

2015-06-24T00:02:08.711

2015-06-24T723:58:56.740

807




2015-03-11T00:03:49.744

2015-03-11T723:56:53.772

525

2015-06-25T00:08:32.740

2015-06-25T712:02:40.754

624

2015-06-25T712:08:00.754

2015-06-25T723:56:48.768

901

2015-06-26T00:02:08.768

2015-06-261723:59:28.797

807

2015-06-27T00:00:00.797

2015-06-27T00:00:32.797

807

2015-06-27T00:03:44.797

2015-06-271723:56:16.825

901

2015-06-28T00:02:08.826

2015-06-281723:58:56.854

807

2015-06-29T00:08:32.854

2015-06-29T712:02:40.869

901

2015-06-29T712:08:00.869

2015-06-29723:56:48.883

624

2015-06-30T00:02:08.883

2015-06-30T23:57:52.912

807




