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Technical Report. TRN # 10 Contract F 19628-87-C-0003

SUPPORT FOR FY87 MIDLATITUDE ELECTRON -DENSITY CALIBRATION CAMPAIGN

I Introduction

One of the applications of data from AFGLs Auroral and Ionospheric Remote sensor (AIRS)
aboard the Polar BEacon and Auroral Research (Polar BEAR) Satellite is an attempt to produce electron-

. density profiles from remote passive topside sensing. During development of techniques for this chal-

. lenging procedure, AIRS data are needed that are simultaneous and closely co-located with data from an
independent, established technique. To provide such data was the objective of TRN 10

To accomplish this objective, the transportable HiLatrP BEAR beacon and telemetry receiver,
• ,Rover. developed arid operated by Northwest Research Associates (NWRA) for the Defense Nuclear

Agency (DNA), received data from P BEAR (which contains no on-board recording capability) while the
satellite over-flew the Millstone Hill incoherent-scatter radar. The radar provided "ground-truth" info
mation on ionospheric electron-density profiles, as well as measurements of electron and ion tempera-
ture. plasma drift, and the thermospheric neutral wind, during selected satellite passes between 1 July

and 11 August 1987. In addition to recording the down-link science data, Rover provided real-time AIRS
information to ground-support equipment during the course of the scheduled field measurements

II FIELD PREPARATIONS

Rover was operated, for mutual DNA,'AFGL interests, at Poker Flat. AK. until 8 June 1987.
S.Thereafter. NWRA prepared it for transport and shipped it to Hanscom AFB on 12 June. NWRA person-

nel arrived on site 22 June and commenced test operations on 24 June. Upon request from NWRA, the
"" Naval Astronautics Group at Pt Mugu, CA. reset the P.BEAR instrument timer for lower-latitude operation.

which became effect,ve 27 June, thereby allowing full horizon-to-horizon coverage at Hanscom Field

Test operations involved recording the raw data from passes selected from the pass plan. The
* Rover on-line and prnter outputs indicate the number of science data frames recorded as a function of

time Adequate operation is confirmed when all data above approximately 10 degrees elevation angle are

recovered successfully

Table 1 summarizes the data oase collected during test operations The relatively low number of
telemetry frame records recorded on Day 177 (26 June) was caused by turn-off of the beacon at 45

degrees latitude, which is normal for high-latitude operation Subsequent passes had full coverage

because of the timer reset
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Table 1 Summary of Polar BEAR Passes Re'eiveo and Processed at AFGL During itK,- Test Phase of the

Midlatiti ide Electron density Calibration Campaign

GMT Telemetry Frafmie
Start Maxim, Im F pv tw)n Records Received

Day Time of Pass (degrees) and Processed

177 0)5 05 47 687
179 !7 5L 63 5 1 577

180 1637 37 8 1,404

180 1822 34 7 1,603
181 1706 689 0

182 1736 672 1.616

The absence of telemetry frame records on lay IH (30 June) was caused by a faulty cable

connector during the initial field tests The faulty connector was corrected, and for the remainder of the

,0 operations no further difficulties were encountered related to this problem

Upon verification of adequate Rover performance personnel from NWRA and the Applied

Physics Laboratory (APL) of Johns Hopkins University established an interlace between Rover and APLs

AIRS ground-support equipment (GSE) Figure 1 shows the details of the GSE Interface required to

obtain real-time AIRS observations from the Rover operations This involved routing the down-link data

stream from the integrate- dump-and decode circuit board and the bit clock reference from the data-clock

circuit board in Rover to an interlace board that provided an NRZ Bi-Phase Mark waveform utilized by the

GSE

Arrangements were made for the Millstone Hill incoherent scater radar operations to provide

ground-truth data sets corresponding to selected daytime passes of P.BEAR during the operation of the

campaign. Raw data were made available for computer access by AFGL, NWRA personnel, and hard

copies of electron-density contour plots. electron temperature contour plots drift temperature and

electric-field data were scheduled to be provided

III FIELD OPERATIONS

T.ihle 2 sUtrTiMatizes the P BEAR )asse- that were rs ceive(l and recorded at AFGL dkiring the

(lIolnd tr ith campaign which extended from I J0uy thr' gh 11 AugiSt All 60 pa ses selected from the

P BEAR pass plan for the period werp received and recorded On Day 186 (4 July) P BEAR was acquired

at le,, thani 10 deqieos elevati n and ascende. to a r'idir0ktrm elevatK)n angle of 28 degrees at which

"*' p'll }i it t t~ a bacon si-Inal no longer was received No o)'u atonal failure could be toi nd with Rover to

. ,xplaii1 s suiddlen loss of dlata which resulted In only -1 -i scincp frames of data being received for this

O sol;te, satelite pass From p.erusl of tie recorded , iti I li e qiven in Table 2 it is evident that all other

passes received during the operational portion of the rarnpaign resulted in a normal complement of data

frames
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"Table 2 Summary of Polar BEAR Passes Rece-ived ,ind Processed at AFGL During the Midlatitude

, EFlecmon-density C ,hbi atio)n Campaign

'L Day¢G t Telemetry Firarne

Start Maximtum Elevation Records Received

',-Time (degrees) and Processed

I183 1621 35 9 1.437

1 1B3 18 06 36 , 1,650

' 184 16 51 Fi5 3 1.570

.1

1, 85 17 21 7() 9 1,620

.1

S186 16.06 C4 1,432

S186 17 51 28 1 513

1

"-,187 1 636 02 0 1,604

"188 17 05 74 7 1.577

S189 15 51 32- 1 53 7

-"189 1735 41 2 1 627

1 90 16,20 5n o 1 573

,.191 16 50 78 4 I1.538

, 192 15 35 30 9 1 386

.1

.. ,192 17.30 43 4 1.5A38

,,193 16:04 5r5 7 1,577
194 1,334 82 1 1 576

,195 15-120 2 9 4 1.380

195 17.04 45 9 1 587

% 196 15 49 52,8 1 577

•"196 17 34 25. ,4 1.604

1. 98 15 r7, 279 1 358
1' 98 16 49 48 5 1 643

f!199 1 n?, 34 o0 n 1 5)n6

199 171 19 ;26 8 1 -498

|200 !6 04 H7 7 1 5,33

,*201 14 4q * 51 '336

I.,."201 16 ,:3,' 1:, c r-,77

,t,202 i5 18 4 7 4 1 r 9

J

Table202 17 02 28 3 1 643

203 16 48 fw4 1 5636204 16 17 r.4 n 1 36

25 1503 449 1.49

183 106 36 1,65

% 8 165 %5 %.7



Table 2. (continued)

Day GMT Telemetry Frame

Start Maximum Elevation Records Received
Time (degrees) and Processed

205 15:03 44.9 1.496

205 16:48 29.8 1,601

206 15:33 806 1,640

206 17:20 16.2 1,235

207 14:19 23.8 1,295

207 16:02 57.0 1,639
208 14:47 42.5 1,531

208 16:32 31.4 1,657

209 15:17 76.7 1.597

209 17:02 17.1 1,487
210 14.04 22.5 1,304

210 15:47 60.1 1.640
211 14:33 40.2 1,451

211 16:17 33.0 1,670

212 15:02 72.8 1,608
212 16.47 161 1,541

213 13.48 21.3 1,282

213 15:32 63.4 1,637

214 14:17 38.1 1,438

214 16:01 34.7 1,698

215 14:46 69.1 1,578

215 16.31 19.1 1,613

216 13:33 20.1 1,245

216 15:16 66.8 1,635
217 14:02 36.0 1,381

217 15:46 36.6 1,697

218 14:31 65.5 1,580
218 16:16 20.1 1,601

219 13.18 18.9 1,235

219 15:01 70.4 1,628

220 13:46 34.1 1,470

220 15:30 38 5 1,696

221 14:15 61.9 1,639
221 16.01 21.2 1.612

222 14:45 74.3 1,656

223 15:15 40.5 1,502
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