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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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BCD RC7835 CHMP
3 GWM

NIMBUS 4
IRIS RADIANCE TAPES

[7e-225A-83a] [ESAD-00022| !

This data set has been restored from 1680 to 6258 BFI,

There are 214

input tapes stacked to 29 output tapes. These tapes are binary. The

format. timespans, and original NSSIOC D number are listed below.

DR# Ds# ORIG. D# ORBITS FILE TIME SFaN
DR@@178 DS@@178 D-29413 19-22 1 B4/@9/7¢
D-29411 26-35 2 Ba/1 @/ 73 .
D~-29412 S6—-65 3 BR/1L/70 ~ BA&/IZ/ 76
D-2%414 78-9@ 4 B&/13/708 - @B4/15/76
D-29433 Fi-1@2 S BR/IS/7E Basr17/7%
D-29572 1@6-119 &6 Be/16/7@ B4/18/7@
bD-29417 119-133 7 Ba/19/7@ Ba/28/76
D-29418 144~160 8 B4/28/7@ — BA/21/7B%
DRZ@17% DS@A@G179 D-29423 159-173 1 BRA/2@G/7G - B4/21/77¢
D-29422 173~-186 2 BA/2GB/ 78 —- BR/22/76
D~-29444 186—-1%6 3 BA721/7@ - BE/Z22/76
D-29438 SOp-213 4 Ba&/23/70 — @4/24/76
D~29571 226-237 3 Ba/25/73
D-29443 267-280 & BA/27/78 — @BL/29/70
D-2944@ 2BE-290. 7 B4/29/70
D~-29442 294334 8 Ba/3B/7@
DRe@18¢ DSOB18F D-29441 3B7-317 1 B5/@GL /70
T D-29439 334~-347 2 BS/B2/73 - BS/P4/T7H
D-29427 361-375 3 BS/B&/T7E - BS5/B&/7H
D-29428 374~-384 4 GS/86/7@
D-29424 188-4@2 S BS/O7/78 — BS/88/7%
D-29423 4@B2-415 & @5/88/7
D-29426 414~-423 7 B5/09/78
DR2@181 DSE@181 D-29434 428-441 1% BS/E89/7¢ - @S/11/70
- D-29433 441-4352 2 B5/11/70
D-29432 4355468 J ok BS5/11/7@ - @5/13/76
D-29431 468-478 4 @95/13/7@
D-29433 482488 S BS/1477@
D-29429 495-5@9 & BS/15/76 — @S5/16/70
D~-29374 S@8-519 7 B3/1&/70
DRp@18Z DS@P@182 D-29416 S22-335 1 @5/1&/70 - @5/18/70
D-29415 536—-346 2 B5/18/7@
D-29428 349562 3 BS/18/78 — @S/20/70
D-2941%9 562-573 4 BS/26B/78 - BS/21/70
D-29377 576386 3 B5/21/7@
D-29373 &B2-613 & FS/23/70
D-29573 616-629 7 B5/23/78 - @S/25/7@

* D-29434 lost record 65 during restoration.
*# N-2G47T7 1met
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http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=ESAD-00022
dhoag
Text Box
ESAD-00022


DREZ183

DRE#@184

DRE@185

DRO@186

DRE@187

CRZ@188

DRo@Z18%

* D-29376 lost record 32 during restoration.

DEp@183

DSg@184 -

DSEEE 185

DSBE186 .

DE@@187.

DsS@E188 .

N
DSB@189

D~-29376
D-29378
D-29466
D-29447
D-29448
D-29473
D-2944%9

D-29471
D-29479
D-29472
D~29474
D~-29372
D-29373
D-293&8
D-293&6%9

D~2937@
D-29371
D-29574
D-29365
D-293&7
D-29366
D-29488
D-29489

D-29516
D-29493
D-29492
D-2947%
D-29477
D~-29491
D-29499

D-29449
D-29465
D-2946@
D-29485
D-29486
D-29487
D-29482

D-29478
029480
D-29481
D-29476
D-29494
bD-294p4
0-29448

D-29464
D-29462
D-2%9461
D-294463
D-29453
D-29452
D-29454

QZF-&LAD
645633
656-6710
&7B-680
684697
LER&~-T7EBT7
71@-720

723-737
7S0-764
764-774
780-787
794-801
Bw6-8135
82@-828
831-844

847-858
BS9-868
871-885
884-895
g898-912
Fli-9z22
F25~-93%
F51-962

F92-1883
18851216
1519-1032
1832-1046
195912873
1572-1083

1999-111@

1113-1124
1126-1137
1153~-1164
1166~1177
1186-1193
1194-1267
1207-1221

1220-1231
1247~1263
1260-1271
1273-1283
1287-1301
1381-1314
1329-1338

1346-1352
1497-1418
1434-1446
1448-145%
14621476
1476-1486&
152913543

*

N ULR RN e NOUWAUN= NOPULLNS ONOUIRWNS ONOUABLR = N ULD G R~

N pGEN -

BS/2577¢
BS/23/70 — BS/26/70
BS/27/78 — B5/28/7@

B3/28/70
BS/29/78 ~ @S/38/70

BS/3B/70
BS/3B/78 — @S5/31/70

&/ BL 776
B&/ B3/ 70 ~ BE/DE/TH
B&/BR/TEH
B&/BS/7E
B&/ 86770
B&LIDT/TB ~ B&/OB/TD
B&/08/7@
B&/BF/TO0 - BE/IB/TE

B&/L1B/T70 — B&/11/70
B&/1L/70
B&/1L/78 ~ B&/I3/T70
B&/ 13770
B&/13/78 - B&/1S/7D
B&/1S/70
B&/1IS/7@ ~ B&/L7/76
B&/17/70 - B&/1B/76

BE/2B/78 — B&/22/70
B&/I2/78
BE/22/78 ~ B&/24/70
BE/24/78 — B6/25/76
B&/25/78 ~ B&/27/76
B&/ 27776
B&/29/70

BE/2F/70 - B7/BL/76
B7/81/78 - @7/82/78
G7/BI/7Q8 — B7/BE/76
B7/BR/TH
B7/38/70 - @7/B&/76
G7/B&/78 — B7/B7/78
B7/8&/78 - B7/88776

@7/88/70
B7/71@G/7¢ - @7/11/76@
B7/11/76
@7/LL/7@ —- @7/12/78
87713770
B7/13/78 - B7/15/7@
W7/16770

B7/1&6/78 -~ @7/18/76
G7/21/78 — @7/23/70
B7/23/78 - BF/25/70
B7/23/76
B7/25/7@ — @7/27/760
B7/27/78 — E7/28B/70
B7/31/7¢ - @8/B1/70



DREG1 9

DRZ@191

DRE@192

DRE@193

DR@@194

DRZ@195

DEBE 190

DSoE191

DE@@192

DS@@193

DS@@194

DEE@195

< D=-294535

D-29456
D-29457

-29579
D-29358%
D-29591
D~293583
D~-293585

D-29587
D-29588
D-29586
D-2958@
D-29581

D-29389

D-2957
D-29485
D-29467

D=-29565
D~-294538
0-29468
0~-29459
D-29388
D-293835
D-29386
D-29383
D-2%381

D-29382
D~29475
D-~-293%94
D-29393
D-2958%
D-29396
D-29391
D-29379
D-2939@

D-29392
D-2945@
D-294@2
D-294@1
D~-294p%
D-29568
D-2939<9

D~29451
D~29437
0-294@3
D~2943&
D-29584
D-29398
D~29397

1543-1556
1557-13567
1569-1580
161@G-1623
1636—-16350
16501664
1663~1677
1677-1687

16%96-1709
1704-1714
1716-1728
1736-1741
1761-1771
1784-1798
1812-1821
1838-184%
1932-1942

1959-1972
1999-201d
2012-2024
2B26-2837
2039-28050
2BS3-2066
2066-2080
21962117
212@0-2134

2133-2143
2144-2168
21602174
21742184
2214-2228
2281-2295
22942385
2321-2331
23342348

2348-2359
2374-2385
2399-2398
2404-2412
2418-2425
2429-2440
2441-2453

Z2456-2469
25352547
25492560
23564~-2574
25892602
2616-2627
26302640

NONOCU RGN 00N U D LN - 'ﬂm‘JD*UIANVMN ONOCARLN-

NOU D LN -

N HLGIN -

*  D-29591 lost record 3774 during restoration.
*% D-29383 lost record 3452 during restoration.

g8/e1/7¢ - @B/G2/76
o8/ 31/78 ~ B8/B3/76
B8/ 33/78 - BB/ BA/T70
B8/B&/78 — @BB/BT /TG
PB/EE/78 —~ GB/ER/70
8/@8/70 — B8/18/70
GB/1@G/7¢ — GB/11/76
@8/11/7@

BB/12/78 —- #8/13/70
B8/13/7@
o8/13/78 - @8/15/70
@8/15/7@
@e/s/17/7% - BB/18B/7E
P8/18/70 — F8/2B/760
B8/21/776
B8/I2Z/70 — PB/24/T7E
o8/29/78 - @B8/3B/76

@rB3L/78 - @/B2/70
gR/08/T78 — @F/BS/T7EH
@R/e5/78 - @R/BE/TE
BR/@S/T78 ~ G/ET/T7E
BR/e7/78 - @9/08/70
gR/EB/TE - BF/BF/70
gR/Ae/ 78 - @R/1G/T7H
@9/12/70
BRr13/7@ —- B9/14/70

BR/14/70
BR/14/78 - @R/1&/70
BF/167/78 ~ BR/1T7/70

BRLT7/7E
BFR/28/78 ~ @F/21/7@
BRI2S/70 ~ BR/26/70D

BR/26/70

BR/28/70
gR/28/78 — BF/3B/T7E

BR/IIB/T7B ~ 1@/BL/T7O
10/ 82/70
19/@3/70
18/064/70
1B/ 85/78
18/8&6/70

18/86/78 - 10/88/70

18/,88/70 - 16/09/76
18/13/78 - 1B5/14/76
1B/1S/770
18/715/78 — 18/17/776
18/17/78 - 1@/16/776
16/719/74 ~ 1G/28/78
13721776



DREe196

DROG197

DRE@ 198

DR@aA199

DRABZ206

DR@@Z2a1

DROAZAZ

* D=-2935%8 lost

[se@196

ns5e@197

0Sea198

DEgp 199

Loa

0S@EZed

DSes2e1

Dseezgz

D~295aa
0-2941@
0-29494
B-29498
0-29499
0-29497

0-29541
D-29556
D-29355
029541
0-29540
D-29578
n-29577

[-29539
[-29530
D-29529
D-29528
D-29526
D-29527
D-29517
D-29518

0-29519
D-29520
D-29521
D-29522
D-29532
D-29533
D-29534

. D-29535

029525
0-29553
029554
029857
D-29558
O-29359
0-29548
029562

0-29563
0-29564
0-29561
029524
0D-29536
029513
D-29537
D-29538

029502
0-29595
-29524
D-29563
D-295d&
D-295a7
029508

26572671
26792681
26842695
26972767
2724-2738
27372748

27992801
28642815
2817-2828
2862-286%
2872-2882
288628935
29112922

29252936
2936-2949
293129463
2979-2989
29923063
3dD6—-3B16
3@19-3030
3333843

3@45-3057
3eE-3B70
30733683
30873897
3126-3137
3141-3150
3153-3164
3166-3177

s,

3181-3191
319332682
3206—-3218
32473258
32683271
32873298
3I32F-3338
33423352

3358~3365
3384-3372
3397-3406
34103417
3436-3446
345¢-34359
3464-3473
3476-3486

3471 ~-3500
35@4-3514
3532-3540
3543~3553
3558-3547
3572-3584
3585-3594

N A

0N DGR e VNP HBLWR- DN UDWR ONOCUDERMN- N DGR -

SNO U d G R e

*

*
*

¥x D-29536 lost record 2974 during restoration.

1\@/22/7@¢ ~ 16/24/7@
189/24/78@
1@/28/7@8 — 1@/26/7@
19/26/740)
1@/27/76 = 1@/29/79
1e/729/78

11/@83/78 - 1M\/Q2/79
11/63/74
11/84/,7@
11/@7/7¢
11/,e8/7a

11/,08/70 — 11/69/70
11711779

11/713/760 — 11/712/7¢@
11713774
11713778 - 11/714/7@
11715/77@ = 11/16/70
11717/78
li/718/7@
11718778 - 11/19/70
11/726/78

11/720/76 - 11/21/7@
11/722/7¢
3172277@ - 11/23/7@
11724774
11/727/74
11727778 — 11/28/74@
11/729/7¢
11/29/76 - 11/38/7@

12z/781/76
12/82/79
12/082/760 - 12/83/7@
12/06/79
12/06/70 — 12/,87/70
12/899/76
12713/778 - 12/12/7@
12/713/7@

12/14/7¢@
12/1&6/7¢0
12/737/7@
12/18/74d
12/28/78
12/21/7a
12/722/7¢
12/72277@ - 12/23/7@

12/24/78@ -
12/25/78 — 12/26/76
12727770
12727778 — 12/28/70
12729776
12/73a/7@ - 12/31/74
12731774

records 71.77.7%, 385,391, 5%@,3%91,392,595.



DREZ@G2E03 3612-3621 1 Bi1/02/71
D-29547 3626—-3637 2 B1/83/71 - @1/6G4/71
D~-2935¢ 346383647 3 gl/94/71
D-29549 3648-3661 4 gi/@4/71 - @1/65/71
D-29551 3665-3674 3 B1/8&6771
D-29552 3787-3715 &% #i/8%9/71
D-29248 3812-3B22 7 B1/17/771
DREQZG4 DS@E284 D-29545 3824-3635 i Bl/717/71 - @1/718/71
D-29212 3852-3862 2 B1/208/71
D~-29544 3864~3873 3 BL/21/771
D-29543 3878-388% 4 BL/722/71
D-2950% 39@5-3517 S Bl/724/71 - @1/728/71
D-29342 3F19-3729 é Bl/25/71
D-293514 39323943 7 B1/26771
DRE@ZGS DS@@20S D-2951S 3FSP-3IF7E@ 1 Bi/28/71
D-2951¢ 3973-3783 2z B1/29/71
D-29511 398537997 3 B1/38/71
DRZ2Z2155 DSPZ1SS ./ D-29406 1865-1876 1 B8/24/738 - @8
D-2946% 1831-1865 2 P8/24/70 - @8/25/76
D-29576 3234-3244 3 88/2&6/70 B8/27 /70 &
D-29445 1945-195% 4 pe/31/7¢ B/EL/73
D-29446 1972-1986 3 /8L /70 @I/ B3/7D
D-29380 23@8-2322 & OR/267/ 70 Be/28/70
D~29495 2777-27688 7 11/7@1/78 11781770
D-29531 3114-3124 8 11/728/7@ 11/26/73

DS@E283

D-29323

¥ D-29352 lost record 20 during restaoration.

NOTE: NSSDC Original Tape [-29447 was lost during restoration.
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SECTION 4

THE INFRARED INTERFEROMETER SPECTROMETER
(IRIS) EXPERIMENT

By
R. Hanel, B. Conrath and B. Schlachman

National Aeronautics and Space Administration
Goddard Space Flight Center

The purpose of this section is to describe the nature and format of the
IRIS "D'" data so researchers in the field may be prepared to interpret and use
- the data as soon as they become available through the National Space Science
Data Center,

The IRIS instrument is, in many respects, similar to the instrument which

was flown on Nimbus III, The prime differences are in construction details of
%;%; the instrument which permitted an increase in spectral resolution from 5to02.8
e wave numbers, improvements in the signal to noise ratio, and an extension of

the spectral range towards longer wave length., While the first two improvement

factors have been implemented, the extension of the s pectral range to 50 microns

is, at the present time, questionable. The prime instrument presently on the

spacecraft has a potassium bromide beamsplitter which restricts the long wave

length response of the instrument to 25 microns as in the case of Nimbus III,

4.1 Scientific Objectives

The IRIS experiment is to provide information on the vertical structure of
the atmosphere and the emissive properties of the surface, In the spectral re-
gion covered, water vapor, carbon dioxide, and ozone bands are available in
addition to spectral features associated with minor constituents as methane and
nitrous oxide. The specific intensity measured in the absorption bands and in
the more transparent '"'windows' may be used to derive vertical profiles of
temperature, water vapor and ozone, in addition to other parameters of meteor-
ological interest,

The techniques used to recover the temperature, water vapor and ozone
profiles are described, for example, by Wark and Fleming, 1966, and Conrath,
1969 (References 1, 2). Results from a similar instrument flown on Nimbus III
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are discussed by Hanel and Conrath, Prabhakara et al, Conrath et al (Refer-
ences 3, 4, 5). The Nimbus III interferometer description can be found in a
paper by Hanel et al (Reference 6). Typical results are shown in Figure 4-1.

For convenience, the objectives of IRIS may be divided into the following
categories:

1. Derivation of atmospheric temperature and humidity structure on a
global scale to be used in numerical studies of the general circulation

2. Observation of temperature, water vapor, and ozone fields for synoptic
meteorological studies

3. Collection of spectra for research studies in meteorology, in radiative
transfer, and for nonmeteorological purposes

4.2 The IRIS Instrument

 The instrument is a Michelson interferometer constructed by Texas Instfu-
ments Inc. The optical module is shown in Figure 4-2, Table 4-1 summarizes
the more important parameters and Figure 4-3 shows a simplified diagram of
the instrument.

The essential part of the interferometer is the beam splitter which divides
the incoming radiation into two approximately equal components. After reflec-
tion on the fixed and moving mirrors, respectively, the two beams interfere with
each other with a phase difference proportional to the optical path difference be-
tween both beams. The recombined components are then focused onto the bolom-
eter detector where the intensity is recorded as a function of path difference, 3.
Since the mirror motion is phase locked to the spacecraft clock, the mirror path
difference is also proportional to time. For quasi-monochromatic radiation, a
circular fringe pattern appears at the focal plane of the condensing mirror. The
detector sme is chosen to cover just the smallest central fringe for the highest
wave number of interest. The aperture at the detector and the interferometer
mirrors constitute the limiting apertures and determine the 5° field of view of
the instrument, . :

The central fringe may be light or dark depending on the path difference 5
between the two beams., For polychromatic radiation and neglecting constant
terms the signal at the detector, called the interferogram, is

1(8) = jmKV(BU - B (T, . ,.)) cos (2mvd - ¢ ) dv 1)
0
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Figure 4-2. Optical Module of the IRIS Instrument with and without Thermal Shroud ‘ gﬁ@%
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Table 4-1
Summary of the More Important Parameters of the IRIS "D'" KBr Version

Nominal Spectral Range

Spectral Resolution Element
(apodized)

Spectral Resolution (unapodized)
Field of view

Diameter of view area from 1100
km altitude

Motion of moving mirror
Velocity of moving mirror
Duration of interferogram
Wavelength of fringe control
Data Words per interferogram
Word Rat'e B

Bits per Word

Bit rate

IMCC rotation rate

Operating temperature of

Optical Module
Electronic Module

Weight

Optical Module
Electronic Modules (2)
Total

Dimensions

Optical Module
Electronic Modules (2)

Power consumption

400 to 2000 cm™ ! (5-254)

2.8cm™!

1.4 cm™t!

Circular, 2.5° half angle
Approx, 94 km

0.36 cm

0.0275 cm/sec

13,107 sec

0.5852

4096

312,5 Words/sec

12 (2 Sync, 1 Gain, 9 Data)
3.75 k bits/sec

0.4 deg/sec

250+2,5°K
298+25°K

32.1 lbs
9.8 1bs. (4/0), 6.8 Ibs (2/0)
48.7 lbs

11.0 X 17.3 X 15.3 inches
8 X6 x86,5and4 X6 x 86,5 inches

28 Watts average, 32 Watts peak
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IMAGE MOTION COMPENSATOR _
& CALIBRATOR MIRROR
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MIRROR BEAMSPLITTER & MIRROR- |

COMPENSATING PLATE

Figure 4-3. Schematic Diagram of Michelson Interferometer. The Monochromatic Source
is a Neon Discharge Tube

The amplitude is proportional to a responsivity factor K(v) and the difference in
radiance between the scene within the field of view B, and the instrument
B,(T,....)- The phase is defined with respect to a point chosen as close as
possxble to, but not necessarily at, the zero path difference point. Imperfect
optical compensation and residual phase shift in the analog part of the data
channel cause the angle ¢ to depend on the wave number. Reconstruction of the
spectrum by a ground based computer will be discussed later, A detaﬂed block
diagram of the mstrument is shown in Figure 4-4.

The beamsplitter, made of potassium bromide (KBr) and supplied by Perkin-
Elmer, is polished optically flat to a fraction of a visible fringe. It has a multi-
layer dielectric coating which is optimized to the 5-25u. region except for a
small area in the center where it is coated to perform well in the visible. In
this center region the fringe control interferometer operates. It utilizes not
only the same beam-splitter but also the prime infrared interferometer mirrors.
The fringe control interferometer generates a sine wave of 937.5 Hz at the sili-
con diode detector from a nearly monochromatic spectral line (0.5852.) of a %%
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neon discharge lamp, The line is isolated by an interference filter. The
937.5 Hz signal serves two purposes. First, after being divided by three, it
serves as a sample command and assures equal distance sampling, Secondly,
it is compared in phase to a spacecraft clock derived frequency to provide the
error signal for the phase locked loop.

The Michelson mirror assembly has an electromagnetic drive coil and also
a pick-up coil to generate a voltage proportional to mirror velocity. The velocity
signal is also used in a feedback arrangement to provide electrical damping and
to make the system less sensitive to external vibration. The phase locked con-
dition of the Michelson mirror provides a constant mirror velocity and permits
a constant data rate; moreover the data stream is synchronized with the space-
craft clock.

The Image Motion Compensation and Calibration system channels radiation
from several sources to the interferometer. After 14 interferograms are taken
in the operating mode, one is taken from a built-in blackbody kept at spacecraft
temperature followed by an interferogram from outer space which is considered
a nearly zero degree sink. The interferograms from the hot blackbody and cold
interstellar background serve calibration purposes. The inflight calibration will .
be discussed later, During the normal mode where the earth is in the field of %%%
view, the IMCC mirror rotates slowly at a rate of 0.4 degree/sec to assure image
motion compensation. The calibration mode is prohibited near the north polar
region where danger of viewing the sun exists,

Typical interferograms recorded by the Nimbus III IRIS are shown in Fig-
ure 4-5. The large central peak is reduced in 2 signal conditioner. The transfer
function of the signal conditioner is shown in Figure 4-6. The inverse function
must be applied in the computer, The purpose of the signal conditioner is to
preserve dynamic range to 9 bits in the analog to digital converter without a
great sacrifice in accuracy., A tenth bit, the gain bit, indicates that the signal
exceeded +1.25 volts input to the range standardization transfer curve,

The instrument generates main data and housekeeping data, Some of the
housekeeping data are multiplexed with the main data and are then transmitted
just before and just after an interferogram. This set of housekeeping data is
required in the computer for the data reduction process. Another set of house~
keeping data is transmitted via the Nimbus VIP subsystem, It is needed for en-
gineering evaluation, Table 4-2 lists the housekeeping information recorded
together with the interferogram and Table 4-3, the housekeeping channel avail-
able for performance evaluations, .
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Figure 4-5. Typical Interferograms Recorded by the Nimbus 111 RIS

&
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4.3 Data Flow

The main bit stream of data is recorded at one of the HDRSS recorders in
the spacecraft. Real time transmission capability exists also via the VIP sub-
system and the beacon transmitter. Another channel of the HDRSS recorder
carries a time code signal. The data format and timing is shown in Figure 4-7,

- The data flow in the spacecraft is shown in Figure 4-8 and on the ground in
- Figure 4-9,

At STADAN Data Acquisition Facility, the receiver output is demultiplexed
and recorded on tape, The IRIS data are transmitted from ALASKA by a land-
line data link to the Nimbus Data Handling System (NDHS) at GSFC. In some
cases, a small fraction is transmitted from ROSMAN via the microwave links
when transmission time is available. At the NDHS a Telemetric 6§70 computer
formats the data, performs several checks, such as parity checks etc., and
produces an IBM 360 compatible digital tape. :

The NDHF also displays the housekeeping data for engineering purposes
and provides weekly plots of the on-off time of the IRIS experiment and tables of
height and position of the spacecraft as well as a table of the ascending and

7, descending nodes. The IBM compatible digital tape is then carried to the LABS
o IBM-360 computer where the actual data reduction takes place,

%
%
4
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Table 4-2
IRIS Telemetry (HDRSS)

Channel No. Channel No,
0. Sync Word 8. 0.0 Volt Calibration
1. Blackbody temp. (fine) 9., Transducer Calibration
2. Bolometer temp. 10. Blackbody temp. (coarse)
3. Beamsplitter temp. 11, -0.6 Volt Calibration
4. MMDA Housing temp, 12, Spare
5, +0.6 Volt Calibration 13. Spare
6. IMCC Drive temp. 14, IMCC Position & Phase Lock Condition
7. Radiating Surface temp. 15, Sync Word
Table 4-3
IRIS Telemetry (PCM Subsystem)
Analog Bl-Level
1. Reference Interferometer ampli- | 1. IMCC Stowage (Blackbody Posi-
tude tion Command Relay Monitor)
2, IMCC Earth Scan Indicator 2. Heater Power Command Relay
Monitor {(on or off)
3. Bolometer Temperature 3. IRIS Power Command Relay
, Monitor (on or off)
4. Blackbody Temperature 4, Calibration Mode Command Relay
: Monitor (Manual or Auto)
5. Radiating Surface Temperature 5., Calibration Command Relay
Monitor (Inhibit or Enable)
6. Electronics Module Temperature | 6, Calibration Switch (Auto) Relay
4/0) Monitor (Inhibit or Enable)
7. Electronics Module Temperature | 7. IMCC Mirror Position (2 Adjacent
(2/0) Channels coded for Position)
8. 0.6 Volt Zener Reference 8. Heater Output (on or off)
9. Phase Lock Condition
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4.4 Data Reduction in the IBM-360 Computer
The data reduction process consists of four steps:

1. A check of consistency and completeness of input tape and processing
of housekeeping information

2. Fourier transformation of each interferogram 1nclud1ng cons1derat10n
of phase

3. Application of calibration procedure

4. Production of IRIS archival tape containing the calibrated spectra,
- housekeeping information and orbital parameters

In the check of consistency and completeness, the total number of words per
interferogram and the value, sign and position of the peak word in each inter-
ferogram are determined, Furthermore, a scan for gain switch pulses outside
the central region of the interferogram and errors in the word sync bits are
performed and the results printed out. Only interferograms which show a num-
ber of sync errors less than some upper limit will be processed further. This
upper limit will be established in operation.
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Housekeeping data are converted into engineering units such as tempera-
tures by application of conversion tables established during preflight calibrations.

Interferograms which passed the screening procedure mentioned above will
be transformed by the means of the Cooley - Tukey method (References 7 and 8).
A smoothing or apodization function is applied to each interferogram prior to
transformation in order to reduce side lobes of the instrument function. The
particular apodization function to be applied is the same one which was used on
Nimbus III,

It is

0.54 + 0.46 cos 27 /T

where 7 is the distance from the center and T is the total length of interfero-
gram. This apodization function and its effects are discussed by Blackman and
Tukey, 1958 (Reference 9). Should a researcher need unapodized spectra, they
can be made available in limited numbers,

The Fourier transformation yields two amplitudes

o
1

Y j A(8) 1(8) cos2m v § d3

and

o
i

A(S) 1(8) sin 27 v § d§

-0

where A (%) is the apodisation function. From a, and b, a magnitude and phase
is computed :

¢, = ya?+b?

v

and ¢, = arctan b,/a,. The location of the pronounced central peak of the cali-
bration interferograms is taken as the phase reference point. For atmospheric
interferograms which may or may not have a strong central peak, the average
phase reference point of several calibration interferograms is used.

The phase information is required to distinguish between a target radiance
larger (warmer) or smaller (colder) than the radiance corresponding to the
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instrument temperature. Wherever the brightness temperature of the target
changes from colder to warmer than 250°K or vice versa, a 180° change in phase
of the particular frequency component takes place.

Between 640 cm™! and 690 cm ™!, the strongest portion of the CO, band,
only brightness temperatures colder than 250°K are to be expected. In that
spectral interval the phase is therefore taken equal to 180° and the magnitude
c, is assigned a negative sign; wherever the phase changes by +90°, the sign is
alternated,

The slope of the phase curve versus wave number between 640 and 690 cm™*
is also used as a check on the selection of the proper phase reference point. In
contrast to the interferometer on Nimbus III, this instrument has better control
of the position of the central peak. Typical amplitude and phase spectra are
shown in Figure 4-10,

After the proper sign of each amplitude is established, the calibration is
performed. The instrument is exposed every 16th frame to a built-in calibration
blackbody, and to the interstellar background, considered to be near zero, by. ro-
tation of the IMCC mirror, The calibration interferograms are processed in the
same manner as the interferograms obtained while viewing the atmosphere. The
amplitude c, in the spectrum is proportional to the difference in radiance be-
tween the instrument and the target.

'C*"“??{gj%
o

Cy T~ rv<Btarget N Binstrument>‘

The factor of proportionality is the responsivity of the instrument. The dimen-
sions of the responsivity are count per count maximum per radiance or just per

radiance,

One obtains a set of three equations; one for the target (index 1), one for
the cold blackbody (index 2), and one for the warm blackbody (index 3).

C,(v) = r,(B, - B,)
C,(v) = r, (B, -B)

C,(v) = r,(B; - B).
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Figure 4-10. Power Spectra and Phase Plot Derived from Nimbus |1 Interferograms

Under the assumption that the responsivity, r , is independent of the target
brightness and that the detection and amplification is a linear process, the 3
equations may be solved to yield B, as well as r, and B;. If one uses the
interstellar background as the cold reference (~4°K), then B, is for all prac-
tical purposes zero and the equations simplify to

L7 G
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The equation for B, is used to reduce the spectra. Neither the responsivity nor
the instrument temperature are contained explicitly in this equation. The cali-
bration spectra C, and C, are the average of about 25 individual spectra so that
the random effects in these spectra are greatly reduced. Then the sample stan-
dard deviation s of the responsivity is determined for each orbit.

k 1/2

The r, are the responsivities computed from each calibration pair (hot and cold
blackbody). The average responsivity per orbit is called ¥ and k is the number
of calibration pairs per orbit. Instead of tabulating the standard deviation of the
responsivity the noise equivalent radiance (NER) calculated from the calibration
spectra is employed. The NER is calculated from

_ ﬁSBs
) T

The same level of the NER may be expected to exist in the individual atmospheric
spectra, ‘

The NER gives the short time repeatability of the instrument and a com-
parison of the average orbital responsivity for each spectral interval from orbit
to orbit, and from day to day yields the long term drift.

The instrument temperature, T, , which is calculated from B, and the in-
strument temperature measured by the thermistors imbedded in the housing
should be in close agreement. A deviation from this agreement is used as a
caution flag which calls for a special investigation if it should occur.
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Figure 4-11 shows the average warm and cold calibration spectra, re-
sponsivity and Noise Equivalent Radiance, all from Nimbus III IRIS,

AVERAGE COLD CALIBRATION SPECTRUM
(a)
AVERAGE WARM CALIBRATION SPECTRUM
i i H 1 i ']
2x10%~
L .
£
(3]
$
o« T SPECTRAL RESPONSIVITY
§
T
: -
g
=
1 1 i i H H i 1 i
3x10°7 -
l (c)
€
Q
1 o2r
2 NOISE EQUIVALENT RADIANCE
D
: i A
H - q' ; '
400 800 1200 1600

ORBIT 2I

Figure 4-11. Average Cold and Warm Calibration Spectra {a), Spectral Responsivity (b} and
Noise Equivalent Radiance (c) Derived from Nimbus I} IRIS Data
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4.5 Format of the IRIS Archival Tape

The IRIS Archival Tape will be the basic repository for radiation data from
the Nimbus Infrared Interferometer Spectrometer (IRIS). This tape will be gen-
erated on the IBM 360 System with 9 track recording in binary mode at 1600 bits
per inch, and will be available to the scientific community through the NSSDC
several months after launch.

The IRIS Archival Tape contains one file for each readout orbit of data
processed from the Nimbus spacecraft, Within each file there are several types
of records. These are listed below and each type is described in detail in the
following tables 4-4 through 4-12.

Record Type Description

1 Documentation information for each file (Table 4-4)

2 Average cold reference calibration spectrum (Table 4-5)

3 Average warm reference calibration spectrum (Table 4-6) :

4 Average Responsivity, R, calculated from the calibration sfgﬁg ,
spectra (Table 4-7)

5 Noise Equivalent Radiance (Table 4-8)

6 Average instrument temperature, T, calculated from cali-
bration spectra (Table 4-9)

7 Standard Deviation of T, (Table 4-10)

8 Calibrated Atmospheric Spectrum (Table 4-11)

9 Summary for each orbital pass (Table 4-12)

The Type 1 documentation record will consist of 18 32 bit words. All other
records in the data file will consist of 1080 32 bit words, or 960 36 bit words,
or 576 60 bit words. The End of File Mark will be recorded at the end of each
playback orbit, and will be repeated at least twice following the last readout.-
orbit on any reel of tape. S

Ninety degrees are added to all latitudes to eliminate negative signs.
Final formats of any computer printouts obtainable from the archival tapes

cannot be defined at present, and will be included in a future Nimbus IV data
catalog.
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Table 4-4
Documentation Record

Word No. Quantity Units Scaling Remarks
1 Record Type - B31 Type = 1 indicates this
record contains documen-
tation data for this file.
2 Satellite 1.D. - B31 Nimbus IV = 4
3 Orbit Number - B31 Readout Orbit No.
4 Day Days B31
5 Hour Z Hours B31 Time for first calibrated
6 Minute Z Minutes | B31 spectrum in this orbit.
7 Second Z Seconds | B31
8 Day Days B31
9 Hour Z Hours B31 Time for last calibrated.
10 Minute Z Minutes | B31 spectrum in this orbit.
11 Second Z Seconds | B31 ‘ 3
12 Initial Wave No. | ecm~! FL Pt. | Initial wave number for
each calibrated spectrum.
Normally v, ~ 200 cm-!
13 Final Wave No. cm-! Fl. Pt. | Final wave number for
each calibrated spectrum.
Normally Vipsy =~ 1660
cm-l,
14 Wave No. cm-! Fl. Pt. | The wave number incre-
Increment ment. Normally Av ~
1.39052333 cm™ !,
15 Spare ,
16 Spare
17 Spare
18 Spare
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Table 4-5
Cold Reference Calibration Spectra

Word No, Quantity Units Scaling Remarks

1 Record Type - B31 Type = 2 indicates this
record contains the aver-
age cold reference cali-
bration spectrum.

2 Orbit No. - B31 Readout orbit over which
the average cold reference
calibration spectrum was
computed.

3 Number of Cold - B31 Number of cold reference
reference calibra- calibration spectrum av-
tion spectra eraged.

4 Average peak - Fl. Pt. | Average peak value of the
value cold reference calibration

interferograms.

5 Standard Devia- - Fl. Pt. | Standard deviation of peak
tion of Peak values from the cold ref-
Value erence calibration inter-

ferograms.

6 Average Position - Fl. Pt. | Average location of peak
of Peak Value values in the cold refer-

ence calibration inter-
ferograms.

7 Standard Devia- - Fl. Pt. |Standard deviation of the
tion of Position location of peak values in
of Peak Value the cold reference cali-

bration interferograms.

8 ")

> | Spares
29
30 Averaged Cold - Fl. Pt. |Spectral intensity for the

Reference Cali-
bration Spectrum
Intensity Count

averaged cold reference
calibration spectrum at
v, > 200 cem™t,
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Table 4-5
Cold Reference Calibration Spectra (Continued)
Word No. Quantity Units | Scaling Remarks
31 Averaged Cold Fl. Pt. | Spectral intensity for the
Reference Cali- Averaged cold reference
bration Spectrum calibration spectrum at
Intensity Count v; 2200 cm”t, v, =
v, Ly,
1 12 it
1t 1y 1
1A Tt 1A
1" tt 1A
1080 | Averaged Cold - Fl. Pt. | Spectral intensity for the
Reference Cali- Averaged cold reference
bration Spectrum calibration spectrum at
Intensity Count Y1051 = 1660 cm-!,

e

A
e
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Table 4-6

Warm Reference Calibration Spectra

Word No.

Quantity

Units Scaling

Remarks

29
30

31

Record Type

Orbit No.

Number of warm
reference cali-
bration spectra
Averaged Peak
Value

Standard Devia-
tion of Peak
Value

Average position
of Peak Value

Standard devia-
tion of the posi-
tion of Peak Value

Spares

Average warm
reference cali~
bration spectrum
intensity count
Average warm
reference cali-
bration spectrum
intensity count

- B31

- Fl. Pt.

- Fl. Pt.

- Fl. Pt.

Type = 3 indicates this
record contains the aver-
age warm reference cali-
bration spectrum.
Readout orbit over which
the average warm refer-
ence calibration spectrum
was computed.

Number of warm refer-
ence calibration spectrum
averaged.

Average Peak value of the
warm reference calibra-
tion interferograms. -~
Standard deviation of peak
values from the warm
reference calibration
interferograms.

Average location of peak
values in warm reference
calibration interferograms.
Standard deviation of the
location of peak values in
the warm reference cali-
bration interferograms.

Spectral Intensity for the
Averaged warm reference
calibration spectrum at
v, 200 cm™1, V
Spectral intensity for Av-
eraged warm reference
calibration spectrum

v, = v, +Q0v,

2 1
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Table 4-6
Warm Reference Calibration Spectra (Continued)

Word No. | Quantity Units Scaling Remarks

Average warm " "
reference cali-
bration spectrum
intensity count
Average warm 1 "
reference cali-
bration spectrum
intensity count
Average warm " "
reference cali- '
bration spectrum
intensity count

1080 Averaged warm - Fl. Pt. |Spectral intensity for the |
reference cali- averaged warm reference
7 bration spectrum calibration spectrum at
%}5«? intensity count ‘ Vies: = 1660 cm ™!,
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Table 4-7
Average Responsivity

Word No. Quantity Units Scaling Remarks

1 Record Type - B31 Type = 4 indicates this
record contains the aver-
age responsivity for the
orbit.

2 Orbit No. - B31 Readout orbit over which
the average responsivity
was calculated.

Spares
Spares
Spares
Spares
Spares
. Spares
29 : ;
30 Average respon- | (watts cm’ 11 Fl. Pt. |Average responsivity for
sivity for the ster.” )" ! the orbit at v, ~ 200
orbit at a given cm-!,
V.
1" 1" Tt 11"
1 1t 1t 1
1t 1 1 11
1080 Average respon- | (watts cm~! | Fl, Pt. |Average responsivity for
sivity for the ster.”})! the orbit at v, qq =
orbit at a 1660 cm™1.
given v,
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Table 4~8
Noise Equivalent Radiance

Word No. Quantity Units Scaling Remarks
1 Record Type - B31 Type = 5 indicates this
record contains the stan-
dard deviation of the re-
sponsivity for the orbit.
2 Orbit No. - B31 Readout orbit over which
the standard deviation of
the responsivity was cal-
culated.
3 Spare
Spare
Spare
Spare
. Spare
29 Spare K
30 Noise Equiva- - FL. Pt. |NER at v, ~ 200 cm™?,
lent Radiance at
given v,
Tt 1" 1
1514 1A} 1t
1t 121 it
1"t 1" 11"
. 1 " 13
1080 NER at given - Fl. Pt. {NER at Vigsy < 1660
z/. cm-L,

91



Table 4-9
Average Instrument Temperature
Word No. Quantity Units Scaling Remarks

1 Record Type - B31 Type = 6 indicates this
record contains the aver-
age instrument tempera-
ture.

2 Orbit No. - B31 Readout orbit over which
the average instrument
temperature was calcu-
lated.

3 Spare

Spare
Spare
Spare
Spare
. Spare K
29 | Spare ’
30 Average Instru- { Degrees Fl. Pt. |Average instrument tem-
ment Temperg— Kelvin perature at v, X 200
ture at a given cm-1,
v,
1" 1 1t 11t
1" 1" 1t 1
1t 1" 1t 1A
1080 Average Instru- | Degrees Fl. Pt. ]Average instrument tem-
| ment Tempera- Kelvin perature at v

ture at a given
V.

1051 —
1660 cm -1,
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Table 4-10
Standard Deviation of the Instrument Temperature

Word No. Quantity Units Scaling Remarks

1 Record Type - B31 Type = 7 indicates this
record contains the stan-
dard deviation of the in~
strument temperature.

2 Orbit No. - B31 Readout orbit over which
the standard deviation of
the instrument tempera-
ture was computed.

3 Spare

Spare
Spare
Spare

. Spare

29 Spare ‘

30 Standard Devia- - Fl. Pt. | Standard deviation of the
tion of the instru- instrument temperature
ment temperature at v, ~200 cm™!,
at givenv ..

134 1t 1t 1"
1t 1A 1" 1t
i 1 1 "
1080 Standard Devia- - Fl. Pt. |Standard deviation of in-

tion of the instru-
ment tempera-

- | ture at given v.

strument temperature at

Yiosy = 1660 cm~!,

93




Table 4-11
Calibrated Atmospheric Spectrum

Word No. Quantity Units Scaling Remarks

1 Record Type - B31 Type = 8 indicates this
record contains a cali-
brated atmospheric spec-
trum.

2 Orbit No. - B31 Readout orbit in which the
calibrated spectrum was
calculated,

3 Spectrum No. - B31 Sequential number as-
signed to a given spectrum
in a given orbit.

4 Day Days B31

5 Hour Z Hours B31 Time associated with

6 Minute Z Minutes | B31 this interferogram.

7 Second Z Seconds | B31 .

8 Latitude Degrees Fl. Pt. | Latitude and Longitude of

' the center of the viewed

9 Longitude Degrees Fl. Pt. | area

10 Height of Kilometers | F1. Pt. | Height of the satellite at
satellite the time stated in words

4-7.

11 Bolometer Degrees K | Fl. Pt. | Bolometer temperature

Temperature (average of two readings
before and after inter-
ferograms).

12 Bolometer Degrees K | Fl. Pt. | Bolometer temperature
temperature from redundant sensor
redundant (average before and after
sensor interferogram).

13 Blackbody Degrees K | Fl. Pt. | Blackbody temperature
Temperature (average before and after

interferogram).

14 Blackbody Degrees K | Fl. Pt. | Blackbody temperature
temperature from redundant sensor
from redundant {average before and after
sensor interferogram,).

15 Beamsplitter Degrees K | Fl. Pt. | Temperature of IRIS in-
Temperature strument beamsplitter.

16 Temperature of Degrees K | Fl. Pt. | IRIS Michelson mirror
Michelson mirror drive motor temperature.

drive motor
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Table 4-11
Calibrated Atmospheric Spectrum (Continued)

Word No. Quantity Units Scaling Remarks
17 IMCC Temper- Degrees K | F1. Pt. | IMCC Temperature
ature
18 Temperature of Degrees K | FL. Pt. | Cooling surface temper-
cooling surface ature
19 IMCC Position - B31 IMCC Position 2 bits
digital)
0 = Warm Ref, 2 = Earth
3 = Cold Ref,
20 +0.6 Volt - Fl. Pt. | +0.6 Volt Calibration
Calibration
21 0 Volt - Fl. Pt. | 0 Volt Calibration
Calibration ,
22 -0.6 Volt - Fl. Pt. | -0.6 Volt Calibration
Calibration o },
23 Calibration - - Calibration Transducer
Transducer o ‘
24 Solar Elevation Degrees Fl. Pt. | Solar deviation angle at
Angle the viewed point.
25 Number of sync - Fl. Pt. | Number of interferogram
bits errors sync pulse errors.
26 Spare - g R
27 Number of Gain - Fl. Pt. | Number of gain pulses
Pulses Outside outside center region of
Center the interferogram.
28 Time Indicator - - = 0, time code from
raw data tape
29 Spare Position - - =1, time computed
30 Specific watts cm™! | F1. Pt. | Specific intensity at vy X
Intensity ster -1 200,
31 133 1 11 1t
1t 1t 1t 1"t
1" 1" 1 1
1080 Specific watts cm~! | F1. Pt. | Specific intensity at
Intensity ster-1 Viosy = 1660,

95




Table 4-12
Summary Record For the Orbit
(Last Record in File)

Word No. Quantity Units Scaling Remarks
1 Record Type - B31 Type = 9 indicates this
record is a summary for
the orbit.
2 Orbit Number - B31 Readout Orbit No.
3 Number of Spec- - Fl. Pt. | Number of calibrated
tra per orbit spectra computed for the
orbit.
4 Day Day B3l Time of the first cali-
> Hour Z Hour B3l brated spectrum com-
6 Minute Z Minute B31 .
7 Second Z Second B31 puted for the orbit
8 Day Day B31 Time of the last cali-~
9 Hour Z Hour B31 brated spectrum com-
10 Minute Z Minute B31 .
11 |Second Z Second | B31 puted for the orbit
12 Orbital Mean Degrees K | Fl. Pt. | Mean bolometer tempera-
of Bolometer ture for the orbit
Temperature
13 Sample Standard - Fl. Pt, -~
Deviation of
Bolometer
Temperature
14 Orbital Mean Degrees K | Fl. Pt. -
of Blackbody
Temperature
15 Sample Standard - Fl. Pt. -
' Deviation of
Blackbody
~Temperature
16 Orbital Mean Degrees K | F1. Pt, -
Beamsplitter
Temperature
17 Sample Standard - Fl, Pt, -
Deviation of
Beamsplitter
Temperature
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Table 4-12
Summary Record For the Orbit
(Last Record in File) (Continued)

Word No. Quantity Units Scaling Remarks

18 Orbital Mean Degrees K, Fl. Pt. -
Temperature of
Michelson mirror
drive motor

19 Sample Standard - Fl. Pt. -
Deviation of
Michelson mirror
motor tempera-

ture
20 Orbital Mean Degrees K| Fl. Pt. -

IMCC Tempera- :

ture X
21 Sample Standard - Fl. Pt. -

Deviation of
IMCC Tempera-
ture

22 Orbital Mean Degrees K| Fl. Pt. -
Temperature of - '
Cooling Surface

23 Sample Standard - Fl, Pt -
Deviation of '
Temperature of
Cooling Surface

24 Number of Inter- - Fl. Pt. |Number of interferograms
ferograms con- in the orbit containing
taining sync sync pulse errors.

~ . |pulse errors
25 | Number of Inter- - FlL. Pt. | Number of interferograms
- |ferograms con-" in the orbit containing
 taining bits word parity errors.
parity errors

26 Number of Inter- - Fl. Pt. | Number of interferograms
ferograms con- in orbit containing gain
taining gain switch pulses outside central
pulses outside cen- region.
tral region
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Table 4-12
Summary Record For the Orbit
(Last Record in File) (Continued)

Word No. Quantity Units Scaling Remarks
27 Number of warm - F1. Pt. | Number of warm calibra-
calibration tion spectra used in the
spectra used average to compute cali~

brated spectra.

28 Number of cold - Fl. Pt. | Number of cold calibra-
calibration used tion spectra used in the
average to compute.

29 Spare — — —
1080 Spare — - —
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REQ. AGERT RAND NO. ACQ. AGENT
BCD RC7835 CMP

NIMBUS 4
IRIS RADIANCE TAPES

70-025A~03A

This data set contains 218 tapes. Approximately 10% or 24 tapes
were data set processed. The tapes are 9-track, Binary, 1600 BPI, with
1 file per tape. The format, D, C and L numbers, orbits and time spans

are on the following pages.

L# D# ct TIME SPAN ORBITS
13965 D-29365  C-19149 06/13/70 - 06/13/70 884 - 895
L3944 D-29375  C-19150 05/23/70 - 05/23/70 602 - 613
L0154 D-29386  C-19151 09/08/70 - 09/10/70 2066 - 2080
10170 D-29396  C-19152 09/25/70 - 09/26/70 2281 - 2295
10137 D-29405  C-19153 08/22/70 - 08/24/70 1838 - 1849
13939 D-29415  C-19154 05/18/70 - 05/18/70 536 - 546
13929 D-29425  C-19155 05/08/70 - 05/08/70 402 - 415
13906 D-29435  €-19156 04/14/70 = 04/15/70 91 - 102 |
LO145 D-29445  C-19157 08/31/70 - 09/01/70 1945 - 1959
LO115 D-29455  C-19158 08/01/70 - 08/02/70 1543 - 1556
13983 D-29465  C-19159 07/01/70 - 07/02/70 1126 - 1137
L0160 D-29475  C-19160 09/14/70 - 09/16/70 2141~ 2160
13986 D-29485  C-19161 07/04/70 - 07/04/70 1166 - 1177
L0207 D-29495  C-19162 11/01/70 - 11/01/70 2777 - 2788
10261 D-29505  C-19163 12/25/70 - 12/26/70 3504 - 3514
L0295 D-29515  C-19164 01/28/71 - 01/28/71 3959 - 3970

10237 D-29525 C-19165 12/01/70 - 12/01/70 3181 3191

J———



NIMBUS 4

IRIS RADIANCE TAPES

©70-025A-03A
D# L# ORBIT# TIME SPAN
D-29366 L-3967 911- 922 6/15/70
D-29367 L-3966 898- 912 6/13/70 - 6/15/70
D-29368 L-3960 820~ 828 6/08/70
D-29369 L-3961 831- 844 6/09/70 - 6/10/70
D-29370 L-3962 847- 858 6/10/70 - 6/11/70
D-29371  L1-3963 859~ 868 6/11/70
D-29372 L-3958 794- 801 . 6/06/70
D-29373 L-3959 806~ 815 6/07/70 - 6/08/70
D-29374 . L-3937 508- 519 5/16/70
B ‘

D-29376 L-3946 629- 640 5/25/70
D-29377 L-3942 576~ 586 5/21/70

W D-29378 L-3947 645~ 653 5/25/70 - 5/26/70
D-29379 L-0173 2321-2331 9/28/70
D-29380 L-0172 2308-2322 9/26/76 - 9/28/70
D-29381 L-0158 2120-2134 9/13/70 - 9/14/70
D-29382 L-0159 2133-2143 9/14/70
D-29383 L0157 2106-2117 9/12/70
i
D- 29385 L-0153 2053-3066 9/08/70 - 9/09/70
D- 25388 L-0152 2039-2050 9/07/70 - 9/08/70
D-29389 L-0133 1784-1798 8/18/70 - 8/20/70
D~ 29350 L-0174 2334-2348 '9/28/70
D-29391 L-0171 2294-2305 9/26/70
D-29392 L-0175 2348-2359 9/36/70 - 10/C./70




D#

D-29393

D-29394
L
g

0239397
§229398
D-29399
D-29400
D-29401
D-29402

D-29403

D-29404 . -

R |

D-29406
D-29407
D-29408
D-29409
D-29410
D-29411
D-29412
D-29413
D-29414
D-29416

D-29417

D-29419
D-29420
D-29422

D-29423

D-29424

e e R

L
L-0162
L-0161
L-0196
L-0195
L-0182
L-0180
L-0179
L-0178
L-0190
L-3996
L-0139
L-6144
L-0150
L-0138
L-0199
L-3901
L-3903
L-3900
L-3905

L-3938

L-3908

L-3910

L-3941

L-3940

"L-3912

L-3911

L-3928

2174-2184
2160-2174
2630-2640
2616-2627
2441-2453
2418-2425
2404-2412
2390-2398
2549-2560
1301-1314
1865-1876
1932-1942
2012-2024
1851-1865
2670-2681

26- 35

56- 65

19- 22

78- 96

522- 535

119- 133

149~ 160

562- 573

549- 562

173- 186

159- 173

388~ 402

TIME SPAN
9/17/70
9/16/70 - 9/17/70
10/21/70
110/19/70 - 10/20/70
10/06/70 - 10/08/70
10/05/70
10/04/70
10/03/70
10/15/70
7/13/70 - 7/15/70
8/24/70 - 8/25/70
8/29/70 - 8/30/70
9/05/70 - 9/06/70
8/24/70 - 8/25/70
10/24/70
4/10/70
4/11/70 - 4/13/70
4/09/70
4/13/70 - 4/15/70
5/16/70 - 5/18/70
4/16/70 - 4/18/70
4/19/70 - 4/20/70
5/20/70 - 5/21/70 ~
5/18/70 - 5/20/70

20/70

(5720770

5/07/70

- 22/70

'(5721/70

i

5/08/70



N 1.1 ORBTH

TIMEL SPAN

D-29426 L-3930 414- 425 5/09/70

D-29427 L-3926 361- 375 5/04/70 - 5/06/70
D-29428 L-3927 374- 384 5/06/70

D-29429 L-3936 495- 509 5/15/70 -  5/16/70
D-29430 L-3935 482- 488 5/14/70

D-29431 L-3934  468-478 5/13/70

D-29432 L-3933 455- 468 5/11/70 - 5/13/70
D-29433 L-3932 441- 452 5/11/70

D-29434 L-3931 - 428- 441 5/09/70 - 5/11/70
D-29436 L-0191 2564-2574 10/15/70 - 10/17/70
D-29437 L-0189 2535-2547 10/13/70 - 10/?%%70
D-29438 L-3914 200- 213 4/23/70 - 4/24/70
D-29439 L-3924 334- 347 5/02/70 - 5/04/70
D-29440 L-3920 280- 290 4/29/70

D-29441 L-3922 307- 317 5/01/70

D-29442 L-3921 204- 304 4/30/70

D-29443 L-3919 267- 280 4/27/70 - 4/29/7¢
D-29444 L-3913 186- 196 4/21/70 - 4/22/70
529446 L-0147 1972-1986 9/01/70 - 9/03/70
_ 1 77i-119 0 126 /76 -

5-29447 L-0132 =177 ~SLL8FTO =9/ 19/ T
-2944 L-3998 1329-1338 7/16/70

£-294:9 L-3982 1113-1124 6/29/70 - 7/01/70
L-29450 L-0177 2374-2385 10/02/70

D-29451 L-0183 2456-2469 10/08/70 - 10/09/70
[-29452 L-0110 1476-1486 7/27/70 - 7/28/70
D-29453 L-0109 1462-1476 7/25/70 - 7/27/70
D-29454 L-0114 1529-1543 7/31/70 - 8/01/76
e

]




D¥ L# ORBITH TIME SPAN

D-29456 ~ L-0116 1557-1567 8/01/70 - 8/03/70
D-29457 L-0117 1569-1580 8/03/70 - 8/04/70
D-29458 L-0149 1999-2010 9/04/70 - 9/05/70
D-29459 L-0151 2026-2037 9/05/70 - 9/07/70
5-29460 L-3985 1153-1164 7/03/70 - 7/04/70
D-29461 L-0107 1434-1446 7/23/70 - 7/25/70
D-29462 L-0105 1407-1418 7/21/70 - 7/23/70
D-29463 L-0108 1448-1459 7/25/70
D-29464 ,; L-3999 1340-1352 7/16/70 - 7/18/70
e o
D-29466 L-3948 656- 670 5/27/706 - 5/28/70
D-29467 L-3949 670~ 680 5/28/70
D-29468 L-3950 684- 697 5/29/70 - 5/30/70
D-29469 L-3952 710- 720 5/30/70 - 5/31/70
D-29470 L-3955 750- 764 6/03/70 - 6/04/70
D-29471 L-3953 723~ 737 6/01/70
D-29472 L-3956 764- 774 6/04/70
D-29473 L-3951 696~ 707 5/30/70
D-29474 L-3957 780- 787 6/05/70
9-25232' L-3994 1273-1283 7/11/70
D-29477 L-3978 1055-1073 6/25/70
D-29478 L-3990 ©1220-1231 7/08/70
5-29479 L-3976 1032-1046 6/24/70 - 6/25/70
D-29430 L-3992 1247-1263 - 7/10/70 - 7/11/70
[-25481 L-3993 - 1260-1271 7/11/70
D-29452 L-3989 1207-1221 7/06/70 - 7/08/70
529483 jg”L-sggo 1220-1231 7/08/70

0-254386 L-3987 1180-1193 7/04/70 -

el
§



D# L ORBITi TIME SPAN

D-29487 L-3988 1194-1207 7/06/70 - 7/07/70
@ D-29488 L-3968 925- 939 6/15/70 - 6/17/70
D-29489 L-3970 951- 962 6/17/70 - 6/18/70
D-29490 L-3981 1099-1110 6/29/70
D-29491 L-3979 1072-1083 6/27/70
D-29492 L-3975 1019-1032 6/22/70 - 6/24/70
D-29493 L-3974 1005-1016 "t6/22/70
D-29494 L-3995 1287-1301 7/13/70
D-39496 L-0200 2684-2695 10/24/70 - 10/26/70
D-29497 ' L-0204 2737-2748 10/29/70
D-29498 L-0201 2697-2707 10/26/70
D-29499 L-0203 2724-2738 10/27/70 - 10/29/70
D-29500 L-0198 2657-2671 10/22/70 - 10/24/70
D-29501 L-0208 2790-2801 11/01/70 - 11/02/70
D-29502 ’ L-0260 5491-3500 12/24/70
L D-29503 L-0264 3543-3553 12/27/70 - 12/28/70
D-29504 L-0263 3532-3540 '12/27/70 ]
D-29506 L-0265 3558-3567 12/29/70
D-29507 L-0266 3572-3584 12/30/70 - 12/31/70
D-29508 L-0267 3585-3594 12/31/70
D-29509 L-0291 3905-3917 1/24/71 - 1/25/71
D-29510 L-0296 3973-3983 1/29/71
b-29511 L-0297 3985-3997 1/30/71
0-295%2 L-0287 zssz-sgggw 1/20/71
L-29513 L-0257 3450-3459 12/21/70
L-29514 L-0293 39323943 1/26/71
D-20510" L-3973 992-1005 6/20/70 - 6/22/70

A -
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D#
D-29517

D-29518

D-26524
D-29526
D-29527
D-29528
D-26529
D-29530
D-29531
D-26532
D-29533
D-29534
-
D~29536
D-29537

0-29538

s

D-75547

D-29543

L#

L-0225

L-0226

L-0227

‘L-0228

L-0229
L-0230
L-0269
L-0254
L-0223
L-0224
L-0222
L-0220
L-0219
L-0232
L-0233
L-0234
L-0235
L-0256
L-0258
L-0259
L-0218
L-0214
L-0213
L-0292
L-0289
L-0288
L-0270

L-0284

&

ORBITH#
3019-3030
3033-3043
3045-3057
3060-3070
3073-3083
3087-3097

3612-3621

3410-3419

2992-3003
3006-3016
2979-2989
2951-2963
2938-2949
3114-3124
3126-3137
3141-3150
3153-3164
3436-3446
3464-3473
3476-3486
28925-2936
2872-2882
2862-2869
3919~3929
3878-3889
3864-3875
3626-3637

3812-3822

TIME SPAN

11/18/70
11/20/70
11/20/70
11/22/70
11/22/70
11/24/70

1/02/71
12/18/70
11/47/70
11/§8/70
11/15/70
11/13/70

11/13/70

11/25/70-

11/27/70
11/27/70
11/29/70
11/206/70
12/22/76
12/22/70
11/11/70
11/08/70
11/07/70
1/25/71
1/22/71
1/21/71
1/03/71

1/17/71

t

11/19/70

11/21/70

11/23/70

- 11/16/70

- 11/14/76
- 11/26/76

- 11/28/70

- 12/23/76

- 11/12/76

g7
‘ Wﬁggygéar



Dt L ORBITH TIME SPAN
D-29549 L-0272 3711-3661 1/04/71 - 1/05/71
D-29550 L-0271 3638-3647 1/04/71
D-29551 L-0273 3665-3674 1/06/71
D-29552 L-0276 3707-3715 - 1/09/71
D-29553 L-0238 3193-3202 12/02/70
D“%2§54 L-0239 3206-3218 12/02/70 - 12/03/70

. D-29556 L-0209 2804-2815 11/03/70
D-29557 L-0242 3247-3258 12/06/70
D-29558 L-0243 3260-3271 12/06/70 - 12/07/70
D-29559 L-0245 3287-3298 12/09/70
D-29560 L-0248 3329-3338 12/11/70 - 12/12/70
D-29561 L-0253 3397-3406 12/17/70
D-29562 L-0249 3342-3352 12/13/70
D-29563 L-0250 3358-3365 12/14/70
D-29564 L-0252 3384-3392 12/16/70
53%g§§§: L-0181 2429-2440 .10/06/70
D-29570 L-0135 1812-1821 8/21/70 ~
D-29571 L-3916 , 226~ 237 4/25/70
D-29572 L-3907 106- 119 4/15/70 - 4/17/70
D-29573 L-3945 616- 629 5/23/70 -~ 5/25/70
D-29574 L-3964 871- 885 6/11/70 - 6/13/70
520576 L-0241 | 3234-3244 8/26/70 - 8/27/70
D-29577 L-0217 2911-2922 11/11/70
5-29578 L-0215 2886-2895 11/08/70 - 11/09/70
5-29579 L-0120 1610-1423 8/06/70 - 8/07/70
D-29580 L-0129 1730-1741 .~ 8/15/70

D-29581 L-0131 1761-1771 8/17/706 - 8/18/70




D#
D-29582
D-29583

D-29584

=,
s s RS

Dizgssé
D-29587
D-29588
D-29589

D-29590

L

L-0165

L-0124

L-0193

L~0128

L-0126

L-0127

L~0122

#
L-0129

ORBITH
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