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1 Introduction 
 

This is the report from the operations of RPC-LAP in the 3rd part of the extension phase (EXT3) 

at the target comet 67P/Churyumov-Gerasimenko, which also is the last part of Rosetta 

operations. During this period, heliocentric distance increased from 3.3 to 3.83 AU on the final 

day of operations. LAP was operational to the very end, with last data acquired a few minutes 

before impact. 

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), 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 (LDL), to enable MIP density measurements at low densities. This 

operational mode again saw increased use as densities decreased with time. Four LAP macros 

were used for LDL operations, all in normal telemetry mode (NM): macros 814 and 816 put the 

remaining probe P1 in bias voltage mode (+30 and -30 V, respectively), while 715 and 716 

instead used LAP1 in floating mode to sample s/c potential variations at high time resolution. 

Most of the time LAP used both probes. At high densities, putting both probes at -30 V enabled 

two-point measurements of ion current, by the BM macro 914 (burst mode, which saw less use 

due to low data volume as distance to Earth increased), 517 (NM) and 612 (NM). As plasma 

density decreased with increasing heliocentric distance, P1 was often put to +30 V to collect 

electrons, by macros 926 (BM), 525 (NM) and 516 (NM). In all these modes, sweeps every 160 s 

are connected by quasi-continuous sampling of the current to the two probes. Electric field mode 

was used in macro 802 (BM) and a few times in macro 801 (NM), with both LAP probes 

floating. To give similar measurement conditions at the two probes, both probes should be sunlit 

when measuring E-fields, restricting the possibilities for use. Macros 410 (BM), 412 (BM) and 

416 (NM) with P1 in floating mode and P2 at -30 V, allowing comparison of s/c potential and 

probe current, were often used. The latter saw much use in the last part of the mission. 

A special caveat must be issued for the use of data obtained at positive values of the fixed bias 

voltage (P1 in macros 516, 525, 617, 624 and 926, P1 and P2 in 901). In principle, the probe 

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. This issue is most severe for highly negative s/c potential, i.e. 

when the plasma density is high, and is minor when the spacecraft is positive. At negative bias 

potential, the probe current always increases with density, and the problem disappears.  

For the final descent, two NM macros 710 and 910 were uploaded. Both were NM macros to 

maximize data volume available to critical instruments like OSIRIS and ROSINA, and in both 

the main mode of operation was with both probes floating, sampling E-field, with one of the 



probes (P1 in 910, P2 in 710) were doing a sweep every 192 s. In this way, s/c potential could be 

sampled at high cadence while still maintaining probe sweeps. When probe illumination 

conditions at descent were finally known, macro 710 was selected, and Rosetta operations ended 

with this LAP macro running. 

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. In addition, for the period of this archive at least P2 data show features not 

yet well studied and tentatively ascribed to probe surface contamination during all this period. 

This affects P2 data in bias voltage mode and during the first minutes after put in E-field mode 

(floating probe), and data must be used with care. 

 

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 break at midnight even if the instrument operation is continuous over this 

artificial border. Instrument blocks running the same macros on both sides of midnight are thus 

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. 

   

2016-06-29T00:00:00.542  2016-06-29T04:00:18.153 816 

2016-06-29T04:04:02.153  2016-06-29T05:58:10.155 525 

2016-06-29T06:01:54.155  2016-06-29T17:58:42.169 816 

2016-06-29T18:04:02.169  2016-06-29T19:58:10.171 525 

2016-06-29T20:01:54.171  2016-06-29T23:59:46.176 816 

2016-06-30T00:00:00.017  2016-06-30T03:58:42.181 816 

2016-06-30T04:04:02.181  2016-06-30T05:58:10.183 525 

2016-06-30T06:01:54.183  2016-06-30T17:58:42.197 816 

2016-06-30T18:04:02.197  2016-06-30T19:58:10.199 525 

2016-06-30T20:01:54.199  2016-06-30T23:56:02.204 816 

2016-07-01T00:04:02.204  2016-07-01T23:59:46.232 516 

2016-07-02T00:00:00.627  2016-07-02T23:59:46.260 516 

2016-07-03T00:00:00.655  2016-07-03T03:58:10.265 516 

2016-07-03T04:01:54.265  2016-07-03T18:56:18.283 926 

2016-07-03T19:02:10.283  2016-07-03T23:59:46.289 516 

2016-07-04T00:00:00.683  2016-07-04T08:58:58.299 516 

2016-07-04T09:02:10.299  2016-07-04T18:00:18.310 816 



2016-07-04T18:04:02.310  2016-07-04T19:58:10.312 525 

2016-07-04T20:01:54.312  2016-07-04T23:59:46.317 816 

2016-07-05T00:00:00.157  2016-07-05T03:58:42.321 816 

2016-07-05T04:04:02.321  2016-07-05T05:58:10.324 525 

2016-07-05T06:01:54.324  2016-07-05T17:58:42.338 816 

2016-07-05T18:04:02.338  2016-07-05T19:58:10.340 525 

2016-07-05T20:01:54.340  2016-07-05T23:59:46.345 816 

2016-07-06T00:00:00.186  2016-07-06T08:01:22.354 816 

2016-07-06T08:28:02.355  2016-07-06T08:56:50.355 525 

2016-07-06T09:02:10.355  2016-07-06T23:59:46.373 816 

2016-07-07T00:00:00.214  2016-07-07T23:59:46.401 816 

2016-07-08T00:00:00.242  2016-07-08T00:00:18.401 816 

2016-07-08T00:04:02.401  2016-07-08T23:59:46.429 517 

2016-07-09T00:00:00.824  2016-07-09T12:56:50.444 517 

2016-07-09T13:02:10.445  2016-07-09T23:56:34.457 901 

2016-07-10T00:01:54.457  2016-07-10T02:57:22.461 517 

2016-07-10T03:02:10.461  2016-07-10T11:57:38.471 516 

2016-07-10T12:01:54.472  2016-07-10T23:59:46.486 816 

2016-07-11T00:00:00.326  2016-07-11T23:59:46.514 816 

2016-07-12T00:00:00.355  2016-07-12T23:59:46.542 816 

2016-07-13T00:00:00.383  2016-07-13T23:59:46.570 816 

2016-07-14T00:00:00.411  2016-07-14T23:58:42.598 816 

2016-07-15T00:04:02.598  2016-07-15T00:56:50.599 517 

2016-07-15T01:14:58.600  2016-07-15T01:43:46.600 610 

2016-07-15T01:48:02.600  2016-07-15T02:03:30.601 613 

2016-07-15T02:07:46.601  2016-07-15T02:23:14.601 615 

2016-07-15T02:28:02.601  2016-07-15T02:56:50.602 616 

2016-07-15T03:02:10.602  2016-07-15T03:28:18.602 416 

2016-07-15T03:32:02.602  2016-07-15T03:58:10.603 417 

2016-07-15T04:01:54.603  2016-07-15T04:22:42.603 910 

2016-07-15T04:58:26.604  2016-07-15T23:59:46.626 517 

2016-07-16T00:00:01.021  2016-07-16T06:57:54.635 517 

2016-07-16T07:02:10.635  2016-07-16T12:56:18.642 926 

2016-07-16T13:02:10.642  2016-07-16T13:58:42.643 802 

2016-07-16T14:01:54.643  2016-07-16T16:56:18.646 914 

2016-07-16T17:02:10.646  2016-07-16T17:58:42.647 802 

2016-07-16T18:01:54.647  2016-07-16T20:56:18.651 926 

2016-07-16T21:02:10.651  2016-07-16T21:58:42.652 802 

2016-07-16T22:01:54.652  2016-07-16T23:59:46.654 517 

2016-07-17T00:00:01.049  2016-07-17T07:58:42.664 517 

2016-07-17T08:01:54.664  2016-07-17T23:59:46.683 516 



2016-07-18T00:00:01.077  2016-07-18T23:59:46.707 516 

2016-07-19T00:00:01.101  2016-07-19T23:59:46.735 516 

2016-07-20T00:00:00.022  2016-07-20T11:58:42.749 516 

2016-07-20T12:01:54.749  2016-07-20T23:59:46.763 517 

2016-07-21T00:00:00.050  2016-07-21T23:59:46.791 517 

2016-07-22T00:00:00.078  2016-07-22T23:58:42.819 517 

2016-07-23T00:01:54.819  2016-07-23T12:28:02.834 516 

2016-07-23T12:31:46.834  2016-07-23T14:28:34.836 802 

2016-07-23T14:31:46.836  2016-07-23T23:59:46.847 516 

2016-07-24T00:00:00.135  2016-07-24T23:56:34.876 516 

2016-07-25T00:01:54.876  2016-07-25T01:26:42.877 801 

2016-07-25T01:32:02.877  2016-07-25T03:58:10.880 516 

2016-07-25T04:01:54.880  2016-07-25T06:28:02.883 801 

2016-07-25T06:31:46.883  2016-07-25T21:53:54.901 525 

2016-07-26T00:29:06.904  2016-07-26T23:24:34.931 525 

2016-07-26T23:27:46.931  2016-07-26T23:59:46.932 610 

2016-07-27T00:00:00.219  2016-07-27T15:16:34.950 610 

2016-07-27T15:21:54.950  2016-07-27T19:42:42.955 910 

2016-07-27T19:48:02.955  2016-07-27T23:59:46.960 610 

2016-07-28T00:00:00.247  2016-07-28T09:58:10.972 610 

2016-07-28T10:41:54.973  2016-07-28T23:59:46.988 416 

2016-07-29T00:00:00.276  2016-07-29T23:59:47.016 416 

2016-07-30T00:00:00.304  2016-07-30T23:58:43.045 416 

2016-07-31T00:01:55.045  2016-07-31T04:57:23.050 615 

2016-07-31T05:02:11.050  2016-07-31T23:57:07.073 613 

2016-08-01T00:00:00.360  2016-08-01T09:57:39.084 613 

2016-08-01T10:01:55.085  2016-08-01T23:59:47.101 610 

2016-08-02T00:00:00.388  2016-08-02T23:58:43.129 610 

2016-08-03T00:01:55.129  2016-08-03T07:58:43.138 416 

2016-08-03T08:01:55.138  2016-08-03T23:59:47.157 814 

2016-08-04T00:00:00.444  2016-08-04T07:58:43.167 814 

2016-08-04T08:22:11.167  2016-08-04T08:58:59.168 517 

2016-08-04T09:48:35.169  2016-08-04T10:14:43.169 612 

2016-08-04T10:17:55.169  2016-08-04T10:38:43.170 415 

2016-08-04T10:41:55.170  2016-08-04T10:58:59.170 716 

2016-08-04T11:02:11.170  2016-08-04T11:29:23.171 710 

2016-08-04T11:32:03.171  2016-08-04T11:58:43.171 715 

2016-08-04T12:28:35.172  2016-08-04T23:58:43.185 517 

2016-08-05T00:01:55.185  2016-08-05T23:59:47.214 416 

2016-08-06T00:00:00.501  2016-08-06T06:57:23.222 416 

2016-08-06T07:02:11.222  2016-08-06T14:58:59.231 801 



2016-08-06T15:02:11.231  2016-08-06T23:59:47.242 814 

2016-08-07T00:00:00.529  2016-08-07T12:00:19.256 814 

2016-08-07T12:04:03.256  2016-08-07T23:59:47.270 416 

2016-08-08T00:00:00.557  2016-08-08T23:59:47.298 416 

2016-08-09T00:00:00.585  2016-08-09T23:59:47.326 416 

2016-08-10T00:00:00.613  2016-08-10T23:59:47.354 416 

2016-08-11T00:00:00.641  2016-08-11T23:59:47.382 416 

2016-08-12T00:00:00.670  2016-08-12T19:18:11.405 416 

2016-08-12T19:21:55.405  2016-08-12T19:28:51.405 411 

2016-08-12T19:34:11.405  2016-08-12T19:41:07.406 413 

2016-08-12T19:45:55.406  2016-08-12T19:52:51.406 412 

2016-08-12T20:02:27.406  2016-08-12T21:24:35.408 802 

2016-08-12T21:27:47.408  2016-08-12T22:57:55.409 416 

2016-08-12T23:02:11.409  2016-08-12T23:59:15.411 715 

2016-08-13T00:01:55.411  2016-08-13T17:58:43.432 814 

2016-08-13T18:22:11.432  2016-08-13T23:59:47.439 416 

2016-08-14T00:00:00.726  2016-08-14T23:59:47.467 416 

2016-08-15T00:00:00.754  2016-08-15T19:57:39.490 416 

2016-08-15T20:01:55.490  2016-08-15T21:58:43.493 802 

2016-08-15T22:01:55.493  2016-08-15T22:57:23.494 612 

2016-08-15T23:02:11.494  2016-08-15T23:57:39.495 611 

2016-08-16T00:01:55.495  2016-08-16T17:58:43.516 814 

2016-08-16T18:22:11.517  2016-08-16T23:59:47.523 416 

2016-08-17T00:00:00.810  2016-08-17T23:59:47.551 416 

2016-08-18T00:00:00.839  2016-08-18T14:48:19.569 416 

2016-08-18T14:52:03.569  2016-08-18T21:58:11.577 410 

2016-08-18T22:01:55.577  2016-08-18T23:58:43.580 416 

2016-08-19T00:01:55.580  2016-08-19T17:58:43.601 814 

2016-08-19T18:04:03.601  2016-08-19T23:59:47.608 416 

2016-08-20T00:00:00.895  2016-08-20T23:59:47.636 416 

2016-08-21T00:00:00.923  2016-08-21T14:48:51.653 416 

2016-08-21T14:52:03.653  2016-08-21T19:57:39.659 412 

2016-08-21T20:01:55.659  2016-08-21T20:43:31.660 802 

2016-08-22T01:39:31.666  2016-08-22T17:59:47.685 716 

2016-08-22T18:04:03.685  2016-08-22T23:59:47.692 416 

2016-08-23T00:00:00.979  2016-08-23T23:59:47.720 416 

2016-08-24T00:00:01.008  2016-08-24T19:58:11.744 416 

2016-08-24T20:01:55.744  2016-08-24T21:18:11.745 412 

2016-08-24T21:21:55.745  2016-08-24T23:59:47.748 715 

2016-08-25T00:00:19.748  2016-08-25T23:59:47.777 715 

2016-08-26T00:00:19.777  2016-08-26T04:30:11.782 715 



2016-08-26T04:58:27.782  2016-08-26T23:59:47.805 416 

2016-08-27T00:00:01.092  2016-08-27T19:56:35.828 416 

2016-08-27T20:01:55.828  2016-08-27T20:48:19.829 412 

2016-08-27T20:52:03.829  2016-08-27T22:48:51.832 802 

2016-08-27T22:52:03.832  2016-08-27T23:58:11.833 416 

2016-08-28T00:01:55.833  2016-08-28T17:59:47.854 716 

2016-08-28T18:04:03.854  2016-08-28T23:59:47.861 416 

2016-08-29T00:00:01.148  2016-08-29T23:59:47.889 416 

2016-08-30T00:00:01.177  2016-08-30T19:58:11.913 416 

2016-08-30T20:01:55.913  2016-08-30T21:57:39.915 412 

2016-08-30T22:01:55.915  2016-08-30T23:59:47.917 612 

2016-08-31T00:00:01.205  2016-08-31T23:56:35.946 612 

2016-09-01T00:00:01.233  2016-09-01T23:59:47.974 612 

2016-09-02T00:00:01.261  2016-09-02T10:57:23.987 612 

2016-09-02T11:02:11.987  2016-09-02T21:18:11.999 412 

2016-09-02T21:21:55.999  2016-09-02T23:59:48.002 715 

2016-09-03T00:00:20.002  2016-09-03T23:59:48.030 715 

2016-09-04T00:00:20.030  2016-09-04T04:20:36.035 715 

2016-09-04T04:23:48.035  2016-09-04T05:32:36.037 612 

2016-09-04T06:02:28.037  2016-09-04T23:59:48.058 416 

2016-09-05T00:00:01.345  2016-09-05T11:56:36.072 416 

2016-09-05T12:01:56.072  2016-09-05T21:18:12.083 412 

2016-09-05T21:21:56.083  2016-09-05T23:59:48.086 716 

2016-09-06T00:00:00.266  2016-09-06T23:59:48.115 716 

2016-09-07T00:00:00.294  2016-09-07T04:20:36.120 716 

2016-09-07T04:23:48.120  2016-09-07T05:00:36.120 612 

2016-09-07T05:03:48.120  2016-09-07T23:59:48.143 416 

2016-09-08T00:00:01.430  2016-09-08T09:43:16.154 416 

2016-09-08T09:48:04.154  2016-09-08T15:08:36.160 412 

2016-09-08T15:11:48.161  2016-09-08T21:16:36.168 416 

2016-09-08T21:21:56.168  2016-09-08T23:59:48.171 715 

2016-09-09T00:00:20.171  2016-09-09T23:59:48.199 715 

2016-09-10T00:00:20.199  2016-09-10T04:20:36.204 715 

2016-09-10T04:23:48.204  2016-09-10T05:32:36.205 612 

2016-09-10T06:02:28.206  2016-09-10T23:59:48.227 416 

2016-09-11T00:00:01.514  2016-09-11T17:32:36.248 416 

2016-09-11T17:37:56.248  2016-09-11T23:58:12.255 412 

2016-09-12T00:01:56.255  2016-09-12T00:57:24.256 416 

2016-09-12T01:02:12.257  2016-09-12T02:00:52.258 715 

2016-09-12T02:04:04.258  2016-09-12T08:56:52.266 416 

2016-09-12T09:02:12.266  2016-09-12T10:00:52.267 715 



2016-09-12T10:04:04.267  2016-09-12T16:56:52.275 416 

2016-09-12T17:02:12.275  2016-09-12T18:00:52.276 715 

2016-09-12T18:04:04.277  2016-09-12T23:59:48.283 416 

2016-09-13T00:00:01.571  2016-09-13T23:59:48.312 416 

2016-09-14T00:00:01.599  2016-09-14T13:34:12.328 416 

2016-09-14T13:37:56.328  2016-09-14T16:17:56.331 412 

2016-09-14T16:22:12.331  2016-09-14T23:59:48.340 416 

2016-09-15T00:00:01.627  2016-09-15T02:59:00.343 416 

2016-09-15T03:02:12.343  2016-09-15T04:00:52.344 715 

2016-09-15T04:04:04.345  2016-09-15T10:56:52.353 416 

2016-09-15T11:02:12.353  2016-09-15T12:00:52.354 715 

2016-09-15T12:04:04.354  2016-09-15T18:56:52.362 416 

2016-09-15T19:02:12.362  2016-09-15T20:00:52.363 715 

2016-09-15T20:04:04.363  2016-09-15T20:56:52.364 612 

2016-09-15T21:43:48.365  2016-09-15T23:59:48.368 416 

2016-09-16T00:00:01.655  2016-09-16T23:59:48.396 416 

2016-09-17T00:00:01.683  2016-09-17T18:36:36.418 416 

2016-09-17T18:41:56.418  2016-09-17T21:18:12.421 412 

2016-09-17T21:21:56.421  2016-09-17T23:59:48.424 416 

2016-09-18T00:00:01.711  2016-09-18T04:57:24.430 416 

2016-09-18T05:02:12.430  2016-09-18T06:00:52.431 715 

2016-09-18T06:04:04.431  2016-09-18T12:56:52.439 416 

2016-09-18T13:02:12.440  2016-09-18T14:00:52.441 715 

2016-09-18T14:04:04.441  2016-09-18T20:56:52.449 416 

2016-09-18T21:02:12.449  2016-09-18T22:00:52.450 715 

2016-09-18T22:04:04.450  2016-09-18T23:59:48.452 416 

2016-09-19T00:00:01.740  2016-09-19T23:59:48.481 416 

2016-09-20T00:00:01.768  2016-09-20T12:38:12.495 416 

2016-09-20T12:41:56.495  2016-09-20T16:47:48.500 412 

2016-09-20T16:52:04.500  2016-09-20T17:18:44.501 802 

2016-09-20T17:21:56.501  2016-09-20T23:59:48.509 710 

2016-09-21T00:00:01.796  2016-09-21T06:56:20.517 710 

2016-09-21T07:02:12.517  2016-09-21T08:00:52.518 715 

2016-09-21T08:04:04.518  2016-09-21T14:58:28.526 710 

2016-09-21T15:02:12.526  2016-09-21T16:00:52.528 715 

2016-09-21T16:04:04.528  2016-09-21T23:59:16.537 710 

2016-09-22T00:00:20.537  2016-09-22T23:59:16.565 710 

2016-09-23T00:00:20.565  2016-09-23T14:23:16.582 710 

2016-09-23T14:28:04.582  2016-09-23T14:46:44.582 926 

2016-09-23T14:52:04.582  2016-09-23T23:59:48.593 412 

2016-09-24T00:00:00.012  2016-09-24T00:57:56.594 412 



2016-09-24T01:02:12.594  2016-09-24T01:57:40.595 416 

2016-09-24T02:01:56.596  2016-09-24T03:00:36.597 715 

2016-09-24T03:03:48.597  2016-09-24T09:56:36.605 416 

2016-09-24T10:01:56.605  2016-09-24T11:00:36.606 716 

2016-09-24T11:03:48.606  2016-09-24T23:59:48.621 416 

2016-09-25T00:00:01.908  2016-09-25T23:59:48.649 416 

2016-09-26T00:00:01.937  2016-09-26T23:59:48.678 416 

2016-09-27T00:00:01.965  2016-09-27T09:56:36.689 416 

2016-09-27T10:01:56.689  2016-09-27T10:57:24.691 612 

2016-09-27T11:02:12.691  2016-09-27T14:56:20.695 914 

2016-09-27T15:02:12.695  2016-09-27T18:57:56.700 412 

2016-09-27T19:02:12.700  2016-09-27T22:28:36.704 802 

2016-09-27T22:31:48.704  2016-09-27T23:59:48.706 710 

2016-09-28T00:00:52.706  2016-09-28T10:59:00.719 710 

2016-09-28T11:02:12.719  2016-09-28T23:57:40.734 612 

2016-09-29T00:32:20.735  2016-09-29T12:58:28.749 416 

2016-09-29T13:02:12.749  2016-09-29T23:59:48.762 710 

2016-09-30T00:00:52.762  2016-09-30T10:36:36.775 710 

 

 


