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Summary Sheet Guidelines

Setup times have been developed according to the following
guidelines and have subsequently been verified by crew
simulations.

a.

Grating selection - average 3 min. (Selection time
usually begins prior to start of pointing).

Fine pointing (and roll) at a target from an arbitary
pointing and roll requires 2 min. Network cells and
bright spots require an additional 3 or 4 min for
search time.

Maximizing or minimizing DET 1 or 3 requires 1 minute.

Nearly all JOP's assume that each step may be accom-
plished independently of any other. In those cases
where steps are performed back to back with little
change in pointing, roll and grating position the
setup)time can be reduced accordingly (never below

1 min).

The results of future crew simulations or mission exper-
ience will be used to modify the setup time if necessary.

Generally if a BB must be deleted or truncated it should
be the last one scheduled for that pass. The P.I.'s will
attempt to schedule the highest priority Building Blocks
at the beginning of the pass.

If the scheduled operations are interrupted for any reason,

the crew and P.I. will not attempt to reschedule that day
those BB's which were not completed. BB1 is an exception.
The crew will complete BB1 in the next orbit, if possible.

At times the P.I.s will schedule a BB in a JOP which is not

listed on that JOP Summary Sheet. In that case the ATM
Schedule Pad will indicate the BB desired and the JOP and

step number for pointing and roll information.

ing notation will appear in the COMMENTS section:

SUB 23 FOR 13
PTG, ROLL SAME
AS JOP 5 (6)

The crewman will use the BB cue cards if necessary.

For BB additions requiring changes to pointing and roll in-
formation of a particular JOP, the pointing and roll required

must be completely specified in the COMMENTS section.

A11 coordinates given on the ATM Schedule and Solar Activity
Pads will be assumed to be suggested coordinates unless the

words "PRECISE COORD" accompanies them,

The follow-

10.

11.

12.

13.

14.

JOP_1

The BB sequences in 1A and 1B should be performed by the
same crewman to insure that the same network cell boundary
is relocated.

JQP 1 coordinates given on the PAD for JOPS 1A,1B and 1D will
g1¥? the crewman the region within which to find a network
cell.

JOPS 2 and 4

Repetitions of BB's or pointings on a target will be accom-
plished at different positions unless specified otherwise by
the summary sheets or PADS.

JOP 5
The same crewman should perform as many of the BBs composing
a latitude scan as possible.

JOP 8

JOP 8A will be initiated on any eruptive prominence, dis-
appearing filament, or surge (Ho or XUV) (outside .7R ) that
the crewman considers to be significant based on previous crew
training.

JOP 8B will be initiated by the crewman whenever a white 1light
structure moving out through the corona is observed. Signifi-
cant changes in the shape of a white 1ight structure occuring
over the period of 1 or 2 orbits will result in crew initiation
of JOP 8B. Other changes in shape noted will be reported to
the ground prior to JOP 8B initiation.

JOP_12
The Scientist Pilot should be scheduled for this JOP when
possible.

JOP 13
The Scientist Pilot must be scheduled for this JOP.

JOPS 15 and 17

The BB sequences in 15A and 17A/B should be performed by the
same crewman to insure that the bright spot is relocated and
the coronal hole pointings sample the areas desired. Unless
the PAD indicates that the coordinates are exact, the crewman
will assume the coordinates are suggested (See 5.) and im-
prove the pointing using XUV MON photographs and Image Per-
sistence Scope (IPS).

JOP 16
JOP 16 will be initiated by the crewman based on previous
crew training.

Permanent changes to the JOP Summary Sheets will be made via

a special teleprinter change message with the change formatted
such that the change can be taped on the summary sheet, if
n$$esiagy. The change message should indicate all FDF material
affected.
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JOP 1A - CHROMOSPHERIC NETWORK:
1B - CHROMOSPHERIC NETWORK:

NETWORK STRUCTURE NEAR SUN CENTER (R <.5 Ro)
WITHIN 2 ARC MIN OF LIMB

Step BB TARGET AT/EAT |
" TA_NEAR SUN CENTER
The network cell should be centered in a quiet area (R <.5R0)
A network cell having a long straight boundary approximately 1 arc min long.
If the selected cell disappears between daylight passes or cannot be relocated
select a nearby boundary and continue observations.
(free of plages, filaments, or other signs of activity) or near an Active Region
(see PAD for approximate pointing coordinates).
IB WITHIN 2 ARC MIN OF LIMB
The network cell should be in a quiet area (free of plages, filaments, or other
signs of activity) or near an Active Region (See PAD for approximate pointing
coordinates).
(1) |11 [*1A-Point Hal at the boundary of a well defined network cell (dark and bushy clumps 1n-Hu)
o]B—Po1nt Hal at the base of selected cell boundary which is nearest sun center. SuU: 8
eRol1 82B slit for uniform dark Ho mottling along slit. 8/16
{, eMaximize DET 1 or 3 by slewing left and right.
\gy eLog pointing coordinates (on photograph) and sketch position of 82B slit
¢ with respect to cell boundary.
(2) |11 {ePoint Hol to a position 10 arc secs off boundary and away from cell interior (toward Su: 2
suncenter for 1B). 8/10
le RO11 same as (1
(3) |11 |ePoint Hal to a position 5 arc sec off boundary and away from cell interior (toward SU: 2
suncenter for 1B). 8/10
eRol1 same as (T).
(4) |33B|*Point 55 OFFSET up approximately 85 arc sec to center 55 MAR on network cell. SU: 3
*Ro11 same as (1). 6/9
(5) |11 leUse pointing coordinates in (1) to locate and point Hal at cell boundary. SU: 5
eRo11 same as (1). : 8/13
eMaximize DET 1 or 3 by slewing left and right
ePoint Hol to a position 5 arc sec off boundary and towards cell interior (toward
N limb for 1B).
ﬁ/\ (6) |11 |*Point Hal to a position 10 arc secs off boundary and towards selected cell interior SU: 2
v (toward 1imb for 1B). 8/10
e *Ro11 same as (1).
(7) {11 |ePoint Hal to a position 15 arc secs off boundary and towards selected cell interior. SU: 2
*Ro11 same as (1). 8/10
(8) |33B|ePoint 55 OFFSET up approximately 85 arc secs to center 55 MAR on network cell. Su: 3
| |__|*Ro11 same as (1). 6/9
(9) [11 |eUse pointing coordinates in (1) to locate and point Hal at cell boundary. SU: 5
3 *Rol11 same as (1). 8/13
s eMaximize DET 1 or 3 by slewing left and right.
* ePoint Hul to a position 20 arc secs off boundary and towards cell interior (toward
Timb for 1B).
(10) [11 JePoint Hul to a position 25 arc secs off boundary and towards cell interior (toward SU: 2
limb for 1B). 8/10
*Rol11 same as (1).
(11) I33A *Rol1 82A XUV dispersion clear of network cell. Su: 3
ePoint 55 OFFSET up approximately 85 arc secs to center 55 MAR on network cell. 16/19

BB33: QUIET SUN-SPATIAL RESOLUTION
BB11: SPECTRA - FAINT OBJECTS
TIME 3 TIME 23 18 13 8 3
(Min) paa e sl Min) 1, 50l v r g laaaal
B8
sun%&u‘r KA1 PTS suBPART] A 5 orFser P16 B 55 orFseT PTG
HA1 [z rRmin HAl ] 1 FR/MIN
6 3 6 16ff 6 5T/
X-RAY 218 W X-RAY p ké
TELE | PO | ~p] pareoL TELE PATROL ATROL %
36 @ g /{ // //’ 56 e a0 >
2727 § " _
xuv | TIME XUV T:MEIE*‘/:ME "_/TIME EEJTIME : /
SPECT Wy L SPECT I “g W W
82A EXP— : 82A _IE EXP_“é EXp___ F EXP__|
) / 7
VA&7
SUT J AuTo SLIT
82B 828
V'
-7 gzy
52 52
GAS
Det “‘.2
Grat |/:
8] M 6f
0 4
S ‘
256 4

. U/D
+55 0f

CELL
RL+1-

BOUNDARY (1)

L/R

FFSET FOR MAR (4) (8) (11) [

10 15

BASE OF SPICULES |
RL+1-
u/D

i N

WML? y 1N

1A,B/1C

/

!
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JOP 1C - CHROMOSPHERIC NETWORK:

Network Structure at Limb

Roll 82B slit tangent to white light 1imb (U/D 0000, RO®).
Record pointing coordinates RL+ U+/D-

L~/R+ if JOP 1C is to be continued in the next orbit.

Select LIMB SCAN, MPC to LIMB OFFSET - 0000+5, then select LIMB PTG.

Record 82B FRAMES REMAINING before AUTO STEP initiation.

R/L =

Start 82B AUTO STEP
Go to AUTO SEQ - HOLD before ESS and record FRAMES REMAINING.

FRAMES DELTA

"After SUNSIDE PREP, repoint slit tangent to white light 1imb, select
LIMB SCAN and using MPC point to LIMB OFFSET position determined from
FRAMES DELTA (See 82B LIMB SCAN DIAGRAM).

Select LIMB PTG and AUTO SEQ - NORMAL.

Step| BB TARGET AT/ZAT

(1) |13} e Point Hal at 1imb position defined on update PAD (or voice uplinked) or at SU: 4
or|{ a position on the Hu inner 1imb where spicules are undisturbed by active 48/52
23| regions.

BB13: Lime STuDY

TIME ¢

50

45

40

35 30 25

20

Min) 1 Ty dea e beana te v et e v by s bag g de v oy laany

15 10 5 0

ACi N % Pl G
75 PATROL 1 parroL ] & .5 PATROL
PATROL L s PATROL L /
S : ] |
BLEE o N

|E€5§:y TIME TIME

(4 wo____ W

i EXP EXP

l"f:l:' — ——
Xuv
SLIT AUTO STEP [AUTO SEQ SW - HOLD]
828

|1 wiC

; %////////////// .. ...

1C/1A,B

SCAN M3R HIER: MAR
SPECT Det Det Det _
55A ® Grat ____ Grat ___ Grat ____
P LT DA
i d ;
‘ 54 zgs 2
(TO:\'anl o‘ 1 10 15 20 25 . 30 3s 40 45 50 55
A Second Orbit Only A—
828 LIMB SCAN DIAQBAM
|Frames used: 0-7] 8-15] 16-23 | 24-31 | 32-39 40-47 | 48-55 | 56-63 | 64-71 | 72-80
New LIMB OFFSET3-12" | -4" 2" +Q" +2" +4" +6" +8" +12" +20"
Uime (minytes): 14,2 v 4,2 4,2 17,91 17.9 17,9 17,9 28,6 28,61
BB23: ACTIVE LIMB STUDY
50 45 40 35 30 25 20 15 10 5 0

X-RAY ; :
PATROL | PATROL ; PATROL
TELE Nk 8/patroL N3] L : S patroL N3] L
56 S S
1 L% 17 ' L2 |
XUV j TIME If;igj TIME |[';j;/ TIME
RS W “ W
EXP b EXP
gl
AUTO STEP [AUTO SEQ sw - HOLD }——=1
M3R MAR
Det Det
Grat Grat
48/ M\ 68 18 3
5 3 8 : 3
- 0 - : 0
s s
256 256
30 35 40 45 50 55
]
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JOoP 1D - CI'LB/%}HERIC NETWORK: Short Term Evolution e ERE_IF&:RE L E EB]I: SPECTRA TME 57318 CHROMOSPHERE. OSCILLATIONS 7 )

Step| BB TARGET AT/EAT Min) 3 ‘ (—in] LI PUETE FEFTS FETES SURTE SRR I
SUDBPBART HA1 PTG SUBPART Either 82A or 82B will run, not both HAY PTG
(1) In .Eoiﬂt H?] at @heHb?undary of a well-defined network cell boundary (dark and Sg}]g Y e P
ushy clumps in Ha). | . y
eRo11 82B s1it for uniform dark Ho mottling along slit. TN AN AR Z
eMaximize DET 1 or 3 by slewing Teft and right. T;L: PATROL | ,é paTROL 2 T;l: B L ,'2
@ vr77707 /7

(2) |11 | eDo not adjust pointing or roll from (1) and repeat BBI11. sg}uz) o 7 = 2 Toow ?‘fé? 2:’ 1% :
WY / SPECT “1 a e 2
82A | ] x | 82A b nﬁ EXP  every__sec|

(-h
N
\

w
c
-
‘i\

JOP 1E - SPICULES AT THE LIMB

Step BB TARGET AT/ZAT wiLC = EXTD STD
N . . (FAST SCAN, CONT)
(1) |1®]ePoint Hal at 1imb position defined on PAD (placing 82B s1it perpendicular to the 1imb |SU: 6 52 |15 e (/4
where spicules are distinct). 8/14 SCAN L s (o) v
*Place end of 82B slit tangent to white 1ight Timb, then point 3 arc secs SPECT Det 4
off 1imb. Record RL +/- u/D 1R L/R _0000
eStep 55 aperture on to disk (about +/- 6 steps from slit center, o-order flag gray),
then step back off 1imb steps (See PAD).
(2) |18 ] *Pointing and roll same as (1). : Su: 3
or | «Omit 52 from BB18. 26/29 {Min) 20 25
19 | eWhen BB complete step 55 mirror to SLIT CTR if JOP 1E is not continued. or
SU: 3
24/27 —— BB19: VELOCIT]ES BB27: SpICULES (NRL)
- . 24 14 9 4 1
»(3) 10 Pointi d roll same a (]) SU: 3 tMB':,IlllJlllllllllllllllllllJJ
ePointing and r s : ,
or | eWhen BB complete step 55 mirror to SLIT CTR if JOP 1E is not continued. 6/9 - il R —
27 ) ‘| HAL 2 FR/MIN 2 FR/MIN
& A Y% ;E.VV/
(4) |27 | Pointing and mirror position same as (1). Su: 3 "T:L‘;' s % 53 ;;s[/
eChange roll (Sun center roll) - 7 arc min clockwise (CW) from last performance of 6/9 EXP L ,,/ /é
steps 1 or 4. This roll moves 82B s1it 2 arc secs around 1limb. / /// 2%
eWhen BB complete step 55 mirror to SLIT CTR if JOP 1E is not continued. s’;‘;‘c’T // // /
(5) |27 | *Point radially oriented 82B slit 3 arc secs above coordinate last used in step(1)or(5). su: 3 82A /
*Ro11 same as (1). 6/9 Xuv %
eWhen BB complete step 55 mirror to SLIT CTR if JOP 1E is not continued. ;;TB AUTO
(1'511) (4) wic //////////
H 52
JOP 1E POINTING: 1I7777
' LS vance gratin ste|
828 SLIT—»- Seecr 1013 [ SR e e
CORONA 55A @I 'ER A ————— LS and reenable HV
‘ g 38 618 B M \§l
X-RA z 2 : 5 ] 6
SPECT 0 | 0 0 0
(5) __ 7 ROLL= , U/D=+IR_, L/R=0000 s540E) ;;]; s s s
(See PAD) 55 MLS g]; ___steps above w:\,s o - 10 15 20 2.
white 1ight Timb i ' 2
(and Het inner 1imb) (1) 3% i / / (3) bp/gray
! \ \l t ~ J_ (See PAD)
— ¥y i DISC y

1D,E/1F
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JOP 1F - CHROMOSPHERIC NETWORK: Coronal Transition Region - S.a.f?t’dl

Step|BB| /" TARGET AT/ZAT
(1) | 78| ePoint Hal at the 1imb near a quiet or active region (See PAD) Su:4
RL u/D 0000 L/R 1R 6/10
eSlowly slew left and right to 55 bp to gray change and record L/R
In step |(2) only 55 operates with DET and GRAT same as (1).
(2) ‘e Pointing and roll same as (1). SU:1
®"Ready" Tight remains on for entire procedure. 20/ 21

e Step 55 mirror to 0827.

a) Step 55 mirror across the 1imb to 0837 pausing approximately 1 sec at each
step.

b) Repoint Hal right 1 arc sec and step 55 mirror back to 0827, pausing 1 sec
at each step.

c) Repoint Hal arc sec right and repeat parts a) and b) until 1imb has been
crossed 5 times.

d) Step 55 mirror to 0937, repeat scan procedure moving left in 1 arc sec
increments.

e) Repeat the procedure stepping the 55 mirror along lines 10, 11, and 12.

Repoint right for lines 10 and 12, and left for 1ine 11 in 1 arc sec increments.

BB7: SPATIAL RESOLUTION
- BRIGHT 0BJECTS
TIME 12 7 2

(Min) 7', , ,, p by e b tr sl

SUBPARTR A ya1 pToJll B 55 OFFSET PTG

HAl 4 FR/MIN

PATROL
S

55 MINI-MAR DIAGRAM

RIGHT I LEFT
LIMB '\! 1/ LIMB
0827 | —> 0832 —- | 0837
mpc 17
[ T T T T T T T T<1 N GHT
| 11— [ 1 | | I | 11 |
| | 1 1 | | | | | |<—] ,
| [ — ] { I. L1 I | | [
]
i ! .
0927 <— |0937 o
MPC 17
| — | | | | | | | | L | LEfFT
i ] L1 | [ [<—1 T
T = ! ! " ’
MPC 17
1027 —™ _ 1037 RIGHT
H i
- MPC 1%
1127 <— 11137 ( LEFT
T T
MpC 1%
1227 —> 1237 RIGHT
: |

1F/1D,E

B q @40
X-RAY JACT 1
TELE ] EXP_L_
dll O 17
1
Xuv [
| specr I,\I,"E [
82A EXp
8 /\4.2
Xuv
SLIT Auto
82B |z
wLc
52
5.5
SCAN
SPECT rm(ms)
55A
"
X-RAY [ 1§
SPECT gg
54 :
TIME
(Min) 10
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JOP 2A - ACTIVE REGIONS: Rapidly Developing

BB 2: CORONA BB 4: SPATIAL AND SPECTRAL RESOLUTION - BRIGHT FEATURES

SteP BB TARGET AT/ZAT (IlAA'A"E, 81 111 l pa gty (IL'FA"E, ¥ P i T b ] ]
8B
‘(1) 4A |* Rol1 82A XUV dispersion clear of active region. SU: 4 UL LAsafis TRLAALE B DLLAL SR s
e Point 55 OFFSET so that 55 MAR covers points most 1likely to flare in 7/11 HAY 2 FR/MIN
active region. . /7’”””@ wear E 3 /
e Record pointing coordinates RL+/- U+/D- L-/R+ . Zl eatro—T, TELE OATRD
B |e-Point Hal at Ho bright point in a XUV bright area likely to flare. Su: 3 s | 56
e Roll 82B slit for uniform Ho emission (and parallel to the neutral line, if possible). | 6/20 :
e Maximize DET 1 or 3. : X:Zr AUTO 1
C {» Repeat B at second Ha bright point in a XUV bright area Tikely to flare. SU: 3 SP o
6/29 7 [orl— VA4 4
D |e Point Hal at a third Ho bright point in a XUV bright area likely to flare. Su: 2 / Xuv > . 4 /
6/37 suT AUTO AUTO AUTO AUTO
E e Pointing and roll same as A. SU: 2 828
e Repoint 82B s1it for uniform emission. 6/45 V/ wic
(2) | 5Ale Ro11 82A XUV dispersion clear of active region and 82B slit for SU: 4 52
Uniform emission (plage or quiet backgound), if possible. 6/10 SCAN . VN7 AR A -5/
e Point 55 OFFSET so that 55 MAR covers points most 1ikely to flare. SPECT et ] Det 1| et 1M et Al /
e Record pointing coordinates RL+/- U+/D- L-/R+ . 55A ST e /s o | 1 ¢l Grat 0000
Ble.Point Hal at a bright point in a XUV bright area likely to flare. SU: 2 3 ] L
e Rol1 82B slit for uniform emission (and parallel to neutral line, if possible). 6/18 vl H H Wik 6
Cle Pointing and roll same as 5A. SU: 2 54 s s {319
e Repoint 82B slit for uniform emission. 6/26 TIME '
Dje Point Hol at a bright point in an XUV bright area Tikely to flare. SU: 2 win) © 10 1S 20 25 30
* Ro11 82B slit for uniform emission (and parallel to neutral line, if possible). 6/34 N ,@JM-L-{e-:-. s jr/lc"( NIBC | _ ] i I
(3) | 2 |o-Point 52 to sun center. su: 3 BB5: SPATIAL RESOLUTION - BRIGHT OBJECTS PF - PREFLARE [#
o.Ro11 to position active region at approximately 3 o'clock (1-5 o'clock) 8/11 TIME 5 2 s o ; . K ra 5 A BT - BRIGHT v
and 82A XUV dispersion clear of active region (if .possible). _ Min) T, b Laoragliiaa ] ik . 2 BG - BACKGROUND
BB OFFSET PT HA1 PTG §5 OFFSET PTG HA1 PTG BRERE-. . e < ! - g - . i =
SUBPARTf A ] B C D ’ ! - 7 ’ )
HAl 2 FR/MIN
_ A
X-RAY
TELE
56
SPECT
82A g)\(’P:
8 4.2 8 8 3
Yy 1w AUTO AUTO AUTO
828 |z
WLC
52
1+
SCAN
SPECT MAR MAR
S55A
M 688
x-RAY JLY|.3.4 2 H s
ol L s : > >
‘ TIME
(Min) 10 15 20
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2A (CON'T)

(4) | 36Ale Step 55 mirror to line 25, SU: 4
e Rol1 82A XUV dispersion clear of active region. 14/18
e Point 55 OFFSET AT Ha bright spot (or at PAD coordinates).

e Maximize DET 1 or 3.
e After 55 MAR, step 55 mirror to SLIT CTR.

Bje Point Hal at the same Ha bright spot. SU: 3
® Roll 82B slit for uniform emission. 6/27
® Maximize DET 1 or 3.

(5) | 36Ble Point Hal at an area adjacent to (4) with uniform Hu background (or at SU: 3
e PAD coordinates). 6/9
® Roll for uniform emission along 82B slit.

(6) | 7A|® Point Hol at a Ho area 1ikely to flare. Su: 3

: *Roll 82B s1it for uniform Ho emission (and 82A XUV dispersion clear of active 5/8

regions if possible). :
Bl®. Rol1 82A XUV dispersion clear of active region. Su: 2
e Point 55 OFFSET so that 55 MAR covers points most likely to flare in an active region.| 6/16
If BB10s are scheduled sccessively on the PAD do not change pointing.

(7) |10 |* Point Hal at Hu area likely to flare. SU: 3
e Roll 82B slit for uniform emission (and 82A XUV dispersion clear of active 6/9

region if possible).

(8) |24 i* Point Hal at neutral line in active region at a point likely to flare.

®-Roll 82B slit parallel to neutral line and for uniform Ho emission (if possible).
e Turn VTR or (See PAD or contact MCC to verify VIR availability) and begin to
record XUV MON. If no flare has occurred, turn VTR off at the end of the orbit.
[ Perform XUV MON integrations occassionally.

P If a flare triggers the alarm, truncate BB24 and initiate JOP 3A.

e Turn off VTR 15 minutes from flare alarm or at the end of the orbit,

whichever comes first.

BB7: SPATIAL RESOLUTION

PRE-FLARE
BRIGHT
- BACKGROUND
- DARK

2AI2A

7/9/73

BB10: BB36: specTma
- BRIGHT OBJECTS
TIME PRE-FLARE - HIGH TIME RESOLUTION
(n'i"‘i) '|2| L { i __[Min) 6 ] (Tllﬁ'l‘ﬂi) 21. [ 1|61L| |1|]Ll 1 ; |
SUBBPBARY A HA1 PTG B S5 OFFSET PTG SUBBPBART HA1 PTG SUBBPBART A §5 OFFSET PTG B WAl PTG
HAl [ 4 FR/miN HA1 Qg4 FR/MIN HAY || 2 FR/MIN
VAN % T N7
ol 2 A ):'.:LAEY ot Be_ ] PATROL PATROL é
s o B A7 | s s6_ LIS 2
U 1 1
Xuv / v [ Xuv Xuv {ME ! TIME
SPECT wE SPECT seect w1
82A j EXP 82A 82A Expgr/sxp
EAEZ % v Z AL 7 v X&)
ur f sty A AUTO
828 o P 828 ; 7, | 828
% / g
wLC ////// wiLC f wLC //// ///
52 L 52 ’,
_ L % 52 //
: SCAN Y,
scan § /. N
spect | MR(MLS) SPECY N /, ::EACT St 1 |l Det A1l H: ‘32“ llr/
S5A | Grat 55A b ; 55A " W It Grat oooonz ST CTR
5 i [ x.rav [ / g/ * 5755'3
w EEE ,g v g
54 Nl IR 5 540 6 54 ng
TIME TIME | E
Min) © 10 ' (Min) 10 B mim ¢ 10 15 20
BB24: FLARE WAIT )
20 15 10 5 0
(2?'5 55. IJ|5|01lll4flll14|01lll3|5lJll$lllelsllLlllJlIlJl ta s vabea gy
su:r'An XUV MON ON VTR (SEE PAD) -
HAl 4 FR/MIN
e A G
i
1 1
Xuv ‘T)IME / /// // // // TIME //
SPECT
A |7
/EXP——’31| |
XUV - / TIME : TIME TIME ' TIME u
St / W3S | '
828 EXPTG S EXP | EXP
wic /
52
SCAN MLS (MAR)
SPECT e —
55A 2 SLT CTR > > >
P, 7 .
RAY v 20,5, / v a0,S, M, 40,5, /A M._,0.5, /// V20,5, e
srEcT M,1,0,H,64 M,1,0.H,64 M,1,0,H,64 ,
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JOP 2B - ACTIVE REGIONS:

Long Term Evolution - Disc (R<.9RG)

BB4: SPATIAL AND SPECTRAL RESOLUTION - BRIGHT FEATURES

TIME

Min) 3

Step| BB TARGET AT/ZAT
4AAle Ro11 82A XUV dispersion clear of active region. Su: 4
e Point 55 QFFSET so that 55 MAR covers most of active region. 7/10
e Record pointing coordinates RL+/- U+/n- L-/R+
Ble Point Hal-at a Ho bright point. Su: 3
l* Ro11 s1it for uniform emission. 6/20
e Maximize DET 1 or 3.
Cl* Repeat B at a second Hol bright point. Sg}zg
Dl* Point Hol at a relatively dark Ha area. SU: 2
e Ro11 82B s1it for uniform emission. 5/36
Ej* Pointing and rol1 same as 4A. SU: 2
e Repoint 82B slit for uniform emission. 6/44
(2) | 5Ale Ro11 82A XUV dispersion clear of active region and 82B slit for uniform Su: 4
emission (plage or quiet background), if possible. 6/10
e Point 55 OFFSET so that 55 MAR covers most interesting features of active regions.
® Record pointing coordinates RL+/- U+/n- L-/R+
Ble Point Hal at a bright Ha area. SU: 2
* Ro11 82B s1it for uniform emission. 6/18
Cle Pointing and roll same as 5A. SU: 2
* Repoint 82B for uniform emission. 6/26
D|®* Point Hol at a second Ha bright area. Su: 2
e Ro11 32B s1it for uniform emission (and parallel to neutral line, if possible). 6/34
) | 7Al* Point Hol at a relatively bright Ha area. Su: 3
* Rol1 82B slit for uniform emission (and 82A XUV dispersion clear of active region 5/8
if possible).
Bl*'Ro11 82A XUV dispersion clear of active region. SU: 2
e Point 55 OFFSET so that 55 MAR covers most interesting features of active regions. 6/16

6,
X-RAY

TELE
56

PATROL
N

26 21
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SUBPARTHA 55 OFFSET PTGIIB  HAY PTG
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828
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54

TIME
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BB7: SPATIAL RESOLUTION
- BRIGHT OBJECTS
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2
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8B 5: SPATIAL RESOLUTION - BRIGHT OBJECTS
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/
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/
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2B (CON'T) | l

BB2: BB10:
(4) { 2 o Point 52 to sun center. Su: 3 (}m CO'}ONA | | (m‘E) PRE-FLARE - HIGH TIME RESOLUTION
® Ro1l to position feature of interest at approximately 3 o'clock (1-5 o'clock) 8/11 m o aada gl e lagaaly

and 82A XUV dispersion clear of active region (if possible). Lie B L

HA1 4 FR/MIN

(5) {10 [ePoint Hal at a relatively bright Ho area. SuU: 3 ‘ DAY
*Ro11 82B s1it for uniform emission (and 82A XUV dispersion clear of active 6/9 \l.5 X-RAY
region, if possible). 56 PR T;ZE d e L |

XUV TINE Ve ¥ 77
o SPECT Buv k-
o 82A fr

W /Z %) Ht / 7 // //
%

wic 3
//'.’.'.' ,."-_-,", 0
W% - .
SCAN [0 SIRRZ /5 A
Det
SPECT Grat—llr?. / 2
55A po)surem ! 4 /v

52 b STD
Lz
% s //?,/////Z

s Eégg ’
'

7

| 540kl % 7

(T':\A?"El 0 1[] 15

2B/2B
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773 :
JOP 2C - ACTIVE REGIONS: Long Term Evolution - Limb ( R> .9RG)
- BB2: corona BBS: SPATIAL RESOLUTION - BRIGHT OBJECTS BB36: sprcran
Step BB TARGET AT/ZAT (‘:l"'*“E' 8Jlll?l s fa el T 1 ZlO |||]|5| l|1|0| I !lsl 11 l(l) le 1|6 ll.l { 1
) 2 P . t 52 t t SU 3 SLOFFSIETIP 8 HAY PTG ?:5 OFFSET PTG b HA PTG ; — 155 ;F:SE:':TG Lt ; —— 11
e Poin 0 sun center. : : - HAY PTG
® Ro11 to position active region at approximately 3 o'clock (1-5 o'clock) 6/9 2 FR/MIN ' 2 FR/MIN
and 82A XUV dispersion clear of active region, if possible. CRAY &7 i3 5% i N;;ﬁ 0 Q%
(2) | 5A% Ro11 82A XUV dispersion clear of active region and 82B slit for uniform Su: 4 'T;:,E "R PA;ROL Z il % - e e /
emission (plage or quiet background), if possible. 6/10 ) ,'/””’”A — 2 SIV 1 L
* Point 55 OFFSET so that 55 MAR covers most interesting features of active regions. Xuv TIME ;}/// }/m ;V/;IME_W
e Record pointing coordinates RL+/- U+/D- L-/R+ SPECT W // W |/w
Ble Point Hol at a Hal bright area. SU: 2 82A _ 7, | R 77 i
e Ro11 82B slit for uniform emission. 6/18 W : : : 8/ & 8/ \:2 8/\4:2
Cl* Pointing and roll same as 5A. Su: 2 AUTO AUTO AUTO
e Repoint 82B for uniform emission. 6/26 é 2
Dle: Point Hol at a second Ho bright area. SU: 2 % % ]
o Ro11 82B sl1it for uniform emission (and parallel to neutral 1ine, if possible). 6/34 /
: Z
(3) |36Ale Step 55 mirror to line 25. Su: 4 i3 T 5 %
* Rol1 82A XUV dispersion clear of active region. 14/18 Eé;é§/ - w - @ \JEMRA\\ﬂé G
e Point 55 OFFSET at Ho bright spot in XUV bright area. ' 17 pet 1 hfDet ALL_ISK pet 1 i
. . 7 | wzs | Grat OO0ONEY gy (TR
®Maximize DET 1 or 3. _ PR [ DABRANGIC Z
e After 55 MAR, step 55 mirror to SLIT CTR. H § P 5 5
Ble Point Hol at the same Ha bright spot. SU: 2 s s s s s
e Rol11 82B slit for uniform emission (or tangent to 1imb). 6/26 256 256 256
o Maximize DET 1 or 3 10 15 20 25 10 15 20
(4) |36Ale Step 55 mirror to 1ine 25. Su: 4
® Ro11 82A XUV dispersion clear of active region. 14/18
® After 55 MAR, step 55 mirror to SLIT CTR.
B® Point Hol 10 to 30 arc secs above the 1imb near the active region. SU: 2
e Rol11 82B s1it tangent to the Timb. 6/26

BT - BRIGHT 8

2C/2C
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2C (CON'T)

(5) |23 |e Point Hal at inner Ho 1imb near the most intense XUV emission in active region. SU: 4
or [* Rol1l 82B slit tangent to white 1ight 1imb (U/D-N000, L/R = TRO) 48/52
13 |» Select LIMB SCAN, MPC to LIMB OFFSET = 0000+5, then select LIMB PTG.

® Record 82B FRAMES REMAINING before AUTO STEP initiation.
e Start 82B AUTO STEP
* Go to AUTO SEQ - HOLD before ESS and record FRAMES REMAINING.
FRAMES DELTA
e After SUNSIDE PREP, repoint slit tangent to white 1ight 1imb, select LIMB SCAN
and using MPC pgint to LIMB OFFSET position determined from FRAMES DELTA.
(See 82B LIMB SCAM DIAGRAM).
e Select LIMB PTG and AUTO SEQ - HMORMAL
(6) |14 | Step 55 mirror to Tine 25. Su: 4
e Point Hal 10-30 arc secs above the Timb adjacent to active region observed in (4). 30/34
e Rol11 82B s1it tangent to Timb.
eR011 (about sun-center) so that both Hal and 55 OFFSET are in background corona
adjacent to active region.
e Select 82B LIMB PTG,
e After 55 G3S, step 55 mirror to SLIT CTR.
TIME BB14: CcORONA BACKGROUND SPECTRA
{Min) ¥ lllzlslllllllll]lsllj_l1lolIllllllll
SUBBPBART HA1 PTG
HA1 1 FR/MIN
8/ 1 HY N\Gi AN 7
XT':L:Y PATROL oxrroL PATROL PATROL 2
56 g 5 7
Xuv Y TIME 5
SPECT wo___ |§
82A |© i
A 2 AUTO _ ~\ 28.6 max}/,
’;t’:.’ra J Ting E; Tk H TIME :{J TIME Ité
828 EXP EXP E gp__—é
wLC
52 _
\LM .
SCAN I MAR
el we ,- ot gl i
55A Grat __ |  Orat Ref fech fl Ref Wech(/
BILRG;E T 6Hs/ M <&
X-RAY 1 : 3 : -
SPECT 0 0 : 0
54 S S 2S
| (TAIAA?"El 0 10 15 20" 25 30

2CI2C

BB13: LIMB STUDY

7/9/73

TIME 55 45 40 35 30 25 20 15 10 5 0
{Min} J_1_|11111||||||111111|||||I|11|l|1||l|||1|||||lnnlll:ll
8B
SUBPARTH HAT PTG
NG C
:ﬁ PATROL 1 pATROL PATROL /
3 PATROL L N : L /
g s g
Xuv ! L‘IIME TIME TIME
s;;cAr EXP___ gP: lgP:
:ltjl\; AUTO STEP |AUTO SEQ SW - HOLD }—f
82B
wLC
SCAN M3R M3R . MAR
SPECT g:;t gﬁﬁt gﬁ:t_
55 —_
X RAAY ? ! Q 8 "N\
SPECT 0 / °
54 zge //////// 2S
T'M‘E 0 L LENLE | ] T U1 l LI L) | l rra l LI B oT 35 pA 45 so ss
in) /A\ Second Orbit Only A—
828 | IMB S -
%m_ﬁg:_ 0-7] 8-15 16-23 | 24-31 | 32-39 | 40-47 | 48-55 | 56-63 | 64-71 72-851
New LIMB OFFSET4-12" | -4" —2" +0" +2" ;;"9 -{?"9 jl'g“g ;;2; 220;
ITine (minutes):14.214.2 | 4.2 1 4.2 [ 179 : A . 61 28,6l
BB23: ACTIVE LIMB STUDY
J‘m'el T ||5Io|111415_11114101lllalsllllalonljlzlsln||l|||1]|51|||1J°_L||1?11110
SUBBPBART HA1 PTG
PATROL PATROL 5 PATROL -
oatroL \o°] L { W g ‘;_y pA;ROLQ L /
S g /]
y K 7
t S,
:ll..jl‘;' AUTO STEP [AUTO SEQ sw - HOLD }—=1
828
wiLC
52 /
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JOP 20 - ACTIVE REGIONS: Structure
Step|BB TARGET AT/ZAT
4Ale Rol11 82A XUV dispersion clear of active region. SuU: 4
® Point 55 OFFSET so that 55 MAR covers most of active region. 7/10
e Record pointing coordinates RL+/- U+/n- L-/R+ .
Bl Point Hal at a Ha bright point, : SuU: 3
*Rol11 82B sl1it for uniform emmission. 6/20
®* Maximize DET 1 or 3.
Cle Repeat B at a second Hol bright point. SU: 3
6/29
(2) | 5Al* Ro11 82A XUV dispersion clear of active region and 82B sl1it for uniform emission Su: 4
(plage or quiet background), if possible. 6/10
e Point 55 OFFSET so that 55 MAR covers most interesting features of
active regions.
t Record pointing coordinates RL +/- U+/D- L-/R+
Ble Point Hol at a Hal bright area. SU: 2
* Ro11 82B s1it for uniform emission. 6/18
Cle Pointing and roll same as 5A. SU: 2
e Repoint 82B for uniform emission. 6/26
Dle Point Hol at a second Ho bright area. SU: 2
e Ro11 82B s1it for uniform emission (and parallel to neutral line, if possible). 6/34
(3) |36Ale Step 55 mirror to 1line 25. Su: 4
e Ro11 82A XUV dispersion clear of active region. 14/18
lo-Point 55 OFFSET at Ho bright spot (or at PAD coordinates).
e Maximize DET 1 or 3.
e After 55 MAR, step 55 mirror to SLIT CTR,
Bl®* Point Hal at the same Ho bright spot. SU: 2
‘ e Ro11 82B slit for uniform emission. 6/26
e Maximize DET 1 or 3.
(4) |36Al Step 55 mirror to line 25. SU: 4
Ro11 82A XUV dispersion clear of active region. 14/18
e Point 55 OFFSET at Ho dark area (or at PAD coordinates).
® Maximize DET 1 or 3.
e After 55 MAR, step 55 mirror to SLIT CTR,
Ble Point Hal at the same Hao dark area. SU: 2
e Roll 82B s1it for uniform emission. 6/26

® Maximize DET 1 or 3,

TIME
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SUBPART|
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X-RAY
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56

16 1
|

1

SPATIAL AND SPECTRAL RESOLUTION - BRIGHT FEATURES
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1o 1y
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1 1)
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BB 5: SPATIAL RESOLUTION - BRIGHT OBJECTS
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8/ .2 4.2
oI am AUTO
828 I
wic
52

55 OFFSET PTG
C

14,

10

ACT 1

EXP_L_

AUTO

BT - BRIGHT ¥
BG - BACKGROUND.

S=-11
5 0
HAT PTG
15 57
: ACT 1 %
EXP_L_ /
s) \a.
AUTD
1+
7
w7
[/
B
6
0
S
20 25




S-12

., 1/9473
2D (CON'T)
(5) | 7Ale Point Hal at a relatively bright Ha area. . SU: 3 BB ST ohgECTS e BBIOL e sesaorion Ilﬁli SPECTRA
e-Rol11 82B slit for uniform emission (and 82A XUV dispersion clear of active region 5/8 e 1z o7 2 Min 1 T T T Y .}.
f bl BB
Ble I?{o]?o;;;\ Xﬁ\) dispersion clear of active region. . ) SU: 2 suspaRtl A oo orslll B ss orrer 5 SUBPART]] w1 #7s melj 55 oFFser ore Bl pTe
® Point 55 OFFSET so that 55 MAR covers most interesting features of active regions. 6/16 war 1 oM HA1 Jo rRMIn war | 2 Fromin
15 3 @0 DERYZ act 1 HYH
(6) |10 [e Point Hol at a relatively bright Ho area. Su: 3 X-RAY FACT 1 R ,42%;% ﬁ;;' T 1 ;2%7 xav §oexe__Hl E
* Rol11 82B slit for uniform emission (and 82A XUV dispersion clear of active 6/9 56 ®_ > "“T"°LA 56 EXPL. 56 5W
regions, if possible). 777z

W/ /'”’
:::-::, w5 o
55A I | @ 25 < SLT c

X-RAY DZALANG: L7
ggg /// i
340 34 256 | 256

TIME . TIME

£

-

n
—~o=x

1 5.5
MAR (MLS) |

15 Min) (Min) °© 10 15 20
JOP 2E - ACTIVE REGIONS: Sunspots B
Step|BB TARGET AT/ZAT
(1) |36AjeStep 55 mirror to 1ine 25. Sy: 3 — e ——— - ———

. k I 2E' -~
*Ro11 82A XUV dispersion clear of sunspot. 14/17 E]_QE_L

*Point 55 OFFSET at dark core of umbra (82B WL DISPLAY) '- '

eAfter 55 MAR, step 55 mirror to SLIT CTR.

Bl|®*Point 82B s1it (82B WL DISPLAY) at the dark core of the umbra. SuU: 2
*Rol11 82B slit for uniform emission. 6/25
(2) |36A|eStep 55 mirror to line 25. SU: 3
*Ro11 82A XUV dispersion clear of sunspot. 14/17
ePoint 55 OFFSET at penumbra (82B WL DISPLAY AMD Hal)
eAfter 55 MAR, step 55 mirror to SLIT CTR.
B{ePoint 82B s1it (82B WL DISPLAY) at the penumbra and fill 82B slit if possible. SuU: 2
*Ro11 82B for uniform emission. 6/25

2D ,E/2D



7/9/73
JOP 2F - ACTIVE REGIONS: Chromospheric Velocities

Step|BB So 35 TARGET AT/ZAT (Tn:\ME) ?R%-]FPA:RE{ HIGH TIME RESOLUTION &ME' 5319‘ V]E;“’“”Es " 9 .
in m o eaa laeaa las ety er sl
) {10 : g;spRgfLmir(r)‘or t?O;gge 25. . 52}93 SUBBPBART S5 OFFSET PTG SUB%BART 55 OFFSET PTG
-0or arc min.,
® Point 55 OFFSET so that 55 MAR covers both Ho active and quiet areas. HAL ;FW"Ti§V> ‘ . HA1 :meu -
X-RAY X-RAY
(2) |19]e Pointing and roll same as (1). SU: 4 e a1 ?Eégf// /// ax N ?2
25/29 56 56 EXP_L /
(3) |10]e Pointing and roll same as (1). Su: 2 [ xuv XUV
¢ After 55 MAR, step 55 mirror to SLIT CTR. 6/8 specT B SPECT //;;§;>/ 4///,/"
82A E" 82A
(4) |10]® Pointing and roll same as (1) Su: 5 ‘ : _
e 55 DET ALL, GRAT 0020 (red wing of Lyman g) 6/11 ’;‘l’,‘; or 1w %
o SINGLE STEP 55 grating from 0020 until maximum intensity is observed on DET 3. 828 828
e Continue stepping until DET 3 interisity is approximately half the maximum value (blue
wing of Lyman 8). wiLcC / wiC
o Perform 55 MLS at that grating position in BB10. 52 52
SCAN 'get S(W\RX SCAN l - :;:"3 M'-S Advance grat'lng 1 step
: y SPECT QJgrat SPECT [ RExR il Grat every min, return to [
JOP 2F w ) ‘. 55A 5 25 55A @l YU 2s MLS and reenable HV
o - T - & 6fjs) M B M \6
. X-RAY X-RAY I ts | P 2 z 5 3 6
SPECT SPECT PEblpF 0 : 0 0
540 ggg 2TQ 7t T I :
w:\f, Wff) 0 10 15 20 2

BB10:
TIME PRE-FLARE - }
0 1

BB
SUBPARTR HA1 PTG

¢

e

JOP 2G ~ ACTIVE REGIONS: Ellerman Bombs
Step| BB TARGET AT/ZAT

*E1lerman bombs are small, bright points (n2 arc secs in diameter) which
generally appear in or near the penumbra of a large sunspot (above an
isolated magnetic reg1on) The Tifetimes of the bombs average 15 minutes
(can vary from 5 min. to 1 hr.).

eAttempt to locate Ellerman bomb near suggested PAD coordinates or near
sunspot. If bomb is sighted proceed with steps (1).

esllhen bomb has disappeared perform step (2) for background data.

eIf a bomb is not sighted after 5 minutes of observing go on to next
scheduled ATM activity.

) | 10| ePoint Hal at Ellerman bomb. SU: 5
eRo11 82B slit for uniform emission (and 82A XUV dispersion clear of active : 6/11
region, if possible).
*Record pointing coordinates RL +/- u/D L/R
(2) 1 10| «Same pointing and rol1l as (1). Su: 3

69 | 2,6
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S=15
JOP 3F -
LARES - SLEW Step PMEC
‘ (1) |sTART: WATCH
(2) |CONFIRM: eBE APT 1 s IIC » X-RAY, XUV MON, Ha BBY
7)|*Omit
il - (3) |STOP/RESTART: 56 - AUTO N (This experiment may be started on any (7){+mi the-fogg?rs'gp‘;’me”me"ts , .
(7)] *Omit the following experiments R R : flare indicator) _—
(See SAP). :ggA-wv_ST - Exp-gz (8) [sMonitor flare rise on PMEC, BE COUNTS(BE APT 1),and IIC
(8)| sMonitor flare rise on PMEC, BE COUNTS(BE APT 1),and IIC eH/L FLARE THRESHOLD COARSE FINE ifm:?e Eétt12;e§2°A3TBSNexceegedt(?1arm activated 2nd
°If tg? 2/% Threshold is exceeded, reset 56 AUTO N 55 - If in Mirror Mode, reset to MLS eThe pointing will be maintained at the initial
immediately. If in Grating Mode, reset to REF
eThe pointing will be maintained at the initial ? ' Zzgggtﬁ§§t?°’E:cﬁée"bth°ﬁ2h Oth?; po1nt; pd
brightest point even though other points may (4) [LOCATE FLARE: X-RAY, XUV, Ho2, and Hol (In this order) Flare ocours in another part of the active regio
subsequently become brighter. If a much greater STew to SC to locate flare (if necessary) or in another reqi P to th € ac ;ve region
flare occurs in another part of the active region the absence of ego°"d mgve o N e "iw flare 1in
or in another region, move to the new f]ar8P1g : (5) [SLEW: *Point Hal at brightest Ha point. ground advice. Reinitiate JOP 3,step(3).
« R tiat step(3
the absence of ground advice. Reinitiate J p(3). ) |start: «82A and B FLARE - ENA _ 1(9) -ét1?p2rox1ma2e]y 5 m1nute;, repoint 52 to sun center.
. PM BE COUNTS (BE APT 1), and IIC begi ) , - *Ro0 0 position region of interest at approximately
(9) :@g?e:gg, ggcfo f]areNfalé section)gf nd 1 egins to *MASTER FLARE - INIT .g otclggsBand clear 82A XUV dispersion if possible.
(10| eInitiat ¢ 1 hen f1 dicat oIf in MLS step 55 mirror to SLIT CTR (0832). 0%
10)] *Initiate pos are program when flare indicators oIf in Grating Mode (now in REF N
| are substantially below peak value and falling Check grat1ng(pos1t1on. ) (19) §Xs¥°§éXﬁ :;Sgbsgrvng§$Dt2$DWLc display, repeat 52
slowly. oIf in GRAT 0000 (optical), cad o .
go to MLS and turn on all detectors. Tnitd Aindi
11)) «Continue post flare for a full second orbit unless other oIf not in GRAT 0000 (optical (]])‘I"1t1a§etP0iF f}are program when flare -indicators
instructions are received from STDN. stop at GRAT [0766 | 1153 ] T04T | 2685 are substantially below peak value and falling slowly.
and turn on DETS 1 thru 5, (12){eContinue post flare for a full second orbit unles
; ; s othen
eStep 55 mirror to SLIT CTR (0832). instructions are received from STDN.
BBS8: FLARE BB9: LIMB FLARE
ﬁ_Ll.l_I_l_l_.l.J_L_Ll._lll.l_L_Ll.l_l_l_Ll_l_Hl‘llllllllllll . 5:'1TER?MIF%A?ElAiiMIIILiIllllllurLlIllLlllllJ
sugpﬂnr ———FLARE RISE ﬁ:’ - FLARE FALL ! ” - POST FLARE —— w BBPBA e P%ARE RISE ;i A - FLARE FALL J, ,‘_c POST FLARE ——

HAY g4 FR/MIN idj Ji_:., HA1 4 FR/MIN '; Roll region of interest to ~ 3 o'clock 'I o o |
X-RAY[H I ;  Restart AUTO when H/L exceeded |7 |Continue AUTO, _1st Orbit H e Restart AUTO when H/L exceeded rs A?::::::eAg;?‘RFJ ;tagsb;xTROL
T-EI.E = lél).(!;b L ¢ EXp_S |15 s;;;a:"ges:::':gté': ::dZn 4 R xT:I.AEY AUTO Ly EXP_S_ | s § sequences on Znd Orbit ’

56 |t ® = ” ::;o_s_ (cont'd) :rs Orbit D I Q>K 56 r: @ EXPS. é%&_ (cont'd) :Js ngéc“ve;p%'o min.

HIE 15 FLARE (cont'd) LA riare 8 [944 M M- ST FLARE Hl & RFLARE (cont'd)  Zf]  RLARE Y

Xuv ' [TIME sec exp/T0 min. XUV "Rl [ TIME 77 ///m///r IO TITIIIISY
SPECT? Hw st FLARE }{sj e i Y ]'/ s |V A i st / < i spect| IWTIWVSL | TLARE {ﬁﬁ/// _///nME W - ST, / S W/ TIE WY - ST
ana |1 Bl ™ S st A il 82| fij == 8N o e
xuv |4 o FURE (cont'g) & F'-ARE Hgo A 7 LIMB Xuv "s Z //////// /
sLT ’: FLARE |{§ N V%ﬁﬁf"ﬂy’_’ 'ﬁ‘"" s |/ e, W - ST / FLARE suv FLARE ::lx Repeat EXTD STO 2nd om:

828 07 s W il 828 7 722222
: Ss
wiLC wLC oy
/ Z v - ' s .
¢ AN or pe MAR (GAS) SCAN | pet A1l orDet 12345 M3R MAR
gﬁ:t_%%%-o gr‘:t :OSEIE z.r"iéSS g:attﬁﬁ_ Rg;ent seque'nce next\c:rblt . SSP;CAT ::ratc'ﬁqm Grat O_'Z_,il' _5' gr:t: gr:t
M,1,0,L, 8 e Iy M,1,0,L,4
2 U 1 135:3 53
M, 3, I,H, 64 !5 : M,3,I,H,64
-’-;IIIIIIT—TIII 'IITIW‘

3/3 5 MIN FROM FLARE ALARM Repeat sequence next orbit
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JOP 3 FLARES - NON-SLEW N

Step PMEC

(1) | START: WATCH

(2) | CONFIRM: *BE APT 1 ____ , IIC ___, X-RAY, XUV MON, and/or Ho.

(3) | STOP/RESTART: 56-AUTO N (This experiment may be started on any flare indicator).

(4)

(5)

LOCATE FLARE:

START:

*54-M P
*82A FLARE-ENA, MASTER FLARE - INIT
eH/L FLARE THRESHOLD
COARSE FINE
55 -~ If in Mirror Mode, reset to MLS
If in Grating Mode, reset to REF

eX-RAY, XUV, Ho2, and Hal (In this order).
oIf flare is visible on any display, stay put.
o[f 82B slit is pointed at the flare:
*82B FLARE - ENA, MASTER FLARE - INIT
oIf flare is not visible on any display:
»Slew towards sun center to locate flare and point Hal at
brightest Ha point.
*82B FLARE - ENA, MASTER FLARE - INIT

oIf in MLS step 55 mirror to SLIT CTR (0832).
eIf in Grating Mode (now in REF) Check grating position.

eIf in GRAT 0000 (optical), go to MLS and turn on all detectors.
eIf not in GRAT 0000 (optical), stop at

GRAT [ 0766 1 1153 | 1941 | 2665] and turn on DETS 1 thru 5.
eStep 55 mirror to SLIT CTR (0832).

(6)
(7)

(8)

(9)

eOmit the following experiments > R (SEE SAP)

eMonitor flare rise on PMEC, BE COUNTS (BE APT 1), and IIC

sWhen the PMEC, BE APT 1,
fall section of BBSB.

and IIC begins to decrease, to flare

eInitiate post flare program when flare indicators are
substantially below peak value and falling sTowly.

(10)eContinue post flare for a full second orbit unless

l other instructions are received from STDN.
sPoint Hal at brightest Hal point.
eInitiate all experiments except those omitted in (6).

oIf the H/L threshold is exceeded restart 56 AUTO N immediately.

BB8: rARe
l’r RN NEEEEENEN
88 RE R . FLARE FALL : POST FLARE
SUBPARTIA ot paa - oE |8 ' e —
IJ R
HA1 4 FR/MIN [ |
Wl J_’ .
T L A JJ s
H Restart AUTO when H/L exceeded |~ [Continue AUTO, _ 1st Orbit
x-Rav[H} wro s EXP_S | § |ATternate PATROL,N and
TELE |- 1 £ ¢ PATROL,S sequences on 2nd
EXP_S 3 -1 R
56 |L ® - AUTOs {cont'd) | ® |orbit
T + f— = 3 w7 AT, Wi - ST
XUV ﬂw :!g; TN va FLARE (cont'd) N3:2 i FLARE 1§ i/ stc_ex/T0 min,
= Al AW L L L LALLM/ 770 o W/ AZZZZZZZ2 222277
SPECT|, TE' 'E";’(PS_TZ sec FLARE s |,/////A//nm-: W - % 1 _|'// § " TINE, WV ;1 /
: __sec exp/5 min. [ sec exp/20 .
82A| 1% I{ Y 7, % i Yo R,",,,T‘,", 2
sov M FLARE (cont'd) - FLARE § |8redsqostant every
T 277777707 V777777 (W77 72l rrrryr 7
SLiT 4 FLARE :ﬂ:}ﬂ//// |(VL///T!ME W - % A s [T, Wi - i //
§ sec ex m1n V, /l__ sec exp/5 min,
828 7 wld % S B 7 IAT 777777 (//A

wiLC

SCAN
SPECT

S5A

MLS

Det _All orDet 12345

Grat_0000 Grat 0766, 1153
To41,

SLT CTR

MAR (GAS)
Det _All
Grat 0000

Stop at 15 min
after flare start

Repeat sequence next orbit

or 2665

0, Py 1

X-RAY [A§#53/ M, _, 0, P,
seect(glezs/w, , 0. 7, 4
54 |cpoz/y, 3, 1, ¢, 16
—

@

313

1/9/73
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JOP 4A - PROMIMENCES

Step| BB TARGET AT/ZAT
. 2| point 52t centgr. SU: 3 TIME BB 2: corona BB11: SPECTRA TIME BB14: CORONA BACKGROUND SPECTRA
(2)2 " Roll t0i5400arcm1n. g{‘.” (Min'?ll“?'llll““h%—‘"'?""I"—L (Min’3olllzlsllllzlollll]lsllll]lollll?lllj_oL
SuU: 3 HA1 PTG sungBAgT HAT PTG
17/20 2 FR/MIN HA1 [ FR/MIN
‘ QP cacaezsry [y AL ALLY, S g 5T
(2) |33AleRo11 82A XUV dispersion clear of prominence. Su: 3 “d/ QEZ GPATROLS 56 % G, | wear yPATROFJEG E;y 3 patroL %ééymmkf/f
e Point 55 OFFSET so that 55 MAR covers features of interest in prominence. 16/19 - A;ROL 7 v T PR TELE N -] PR L 1 N /
Ble Point Hol at a bright Ho linear element. SU: 2 2 u17////////// (i)/ |z 36 1 B é
eRo11 82B slit for uniform emission. 6/8 xgzr 4 Tine ::7/// 0 TIME /} s)::zT Y Tivg 5
5P - 7 I
(3) |36A[eStep 55 mirror to line 25. SuU: 4 82A X /// | / 7 | 82a o e - Z
eRol1 82A XUV dispersion clear of prominence. 14/18 % AT REA2 ATO 8 M
«Point 55 OFFSET at Ha bright spot. sur 7 wo [/ ot TR TR 4 é
eMaximize DET 3 if GRAT is at 0000. 828 7 g2g | e — U e i me— e U
eAfter 55 MAR, step 55 mirror to SLIT CTR. G 7 A // 7
B|®Point Hal at a bright Ho linear element. : Su: 3 wic sTD / 4 - wic /
*Rol1 82B slit for uniform emission. 6/27 52 . % . 52 7
eMaximize DET 3 if GRAT is at 0000. % . | son PP U G e
MAR | S Rl vet _an U
(4) |11 |*Hal at a bright Ha Tinear element. Su: 4 / ssrgcz Bt : P ,’MM E gi;t %‘—3,5-5
*Rol1 82B slit for uniform emission. 8/12 Ve - By s
eMaximize DET 3 if GRAT is at 0000. ,,/.!/ |
(5) 128 [*Point Hol at a bright Ho. 1inear element. su: 3 |
. *Roll 82B slit for uniform emission. 17/20 | min) © A
eOmit 52. _
(6) |14 |*Step 55 mirror to line 25. SU: 4
ePoint Hol at a position in the prominence which is at the approximate height 30/34 .
of observations in steps (2), (3), or (4). BB28: FAINT CORONAL STRUCTURES “3?." WIET AT oaaecr " BB36: spectra
*Rol1 82B slit parallel to the limb. a7 12 7 i 2 18 13 8 3 21 16 n 6 1
®Rol1 (about suncenter) so that Hal and 55 OFFSET are centered in a quiet B8 s I
\ region adjacent to the prominence. suBPART || w1 PTe 55 OFFSET PTG 8w prs A 55 OFFSET PTG B PTe
e After 55 G3S, step 55 mirror to SLIT CTR. ual J 1 FRMIN 1 FR/MIN 2 FRJMIN
6 37 6 16§ 6 5 8
(7) |28, |®Point Hal at a quiet region of the corona adjacent to the prominence which is at Su: 3 X-RAY > PATROL \? PATROL Pmm\g
the approximate height of observations in steps (2), (3), and (4). 17/20 '5‘: L / L NP
*Rol11 82B slit parallel to the 1imb (U/D-0000). "% T - 7 { |
*Omit 52. Xuv % TIME }'/ TIME{E*‘(IME “éJTIME IEJTIMEI v
SPECT v | / wosw How H o TIHE bl me
82A — i / XP_ied ExP_y{ EXP__ i Exp T EXp 1 EXP |
v/ K2 I : |
y EV 8 .2 , 8 4.2 | DAY 8 ‘W
BT - BRIGHT XUV " :/ ;
BG - BACKGROUND sur He—— A KR/ auTo o o
7 16.2 1
wLe FAST SCAN %
52 ® (CONT, EXTD STD) /
Z
3 16.5 B
M3R _2/ NG NS [ 3
srect e — % GAS o M\-‘Hé GAS I/
55A |® — . ® Det L farat Wosi Effc];kl/
y l’; 13 8] M\ 6}]8 T 58 6
specr 0 o 9 0
rm54: 238 A 256
min) © 10 15 10 15 20
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S-18
JOP 4B - Filaments BB11: specTra BB33: quier FAINT OBIECTS. " BB36: spectra
Step]| 5B TARGET AT/ AT w3ty i et e b e e N S ]
(]) 33Aje RO!] 82A Xuv dispersion clear of filament. SU: 3 suanBAn HA1 PTG su:PBARI A 5 orrser pre B a1 pre A 55 OFFSET PTG or HAI PTG B _HA PTG
e Point 55 OFFSET so that 55 MAR covers features of interest in filament. 16/19 ) FR/MIN T,
Ble Point Hal at a dark Ho Tinear element SU: 2 nA L
e Rol1 82B slit for uniform emission. 6/27 || x-rav 22 s I o G GpmoFZ ct N;;‘ A 2 SZ
: TELE I AT { PATROL PATROL |77
(2) [36Ale Step 55 mirror to line 25, Su: 3 56 : ://;fm A O) L ' Z il Ll ) /
e Ro11 82A XUV dispersion clear of filament. 14/17 L7/ 27777 VLD T 2 ) 777 7
* Point 55 OFFSET at a Ho dark feature in the filament. SPECT '/ [ e AR5 %"Eg ,,5"5";/;5"5 E/;;ME i // e :I‘//ms %
o After 55 MAR, step 55 mirror to SLIT CTR. 82A EXP 0| 82A LAFLE ExP_ EXP:EQ EXP | B / EXP] //
Ble- Point Hul at a dark Ha linear element. Su: 2 ' AR 777 ) PRASZAL &7 DAL
r Ro11 82B slit for uniform emission. 6/25 e E/Z/ ,// Z w P /// m /// m
% AUTO
(3) | 36Ale Point Hul at a uniform Ho quiet area adjacent to the filament. SU: 3 828 7% /”"j//; 828 ]
or |e Rol1 82A XuvV d1spers1on clear of filament (and 82B slit for quiet 14/17 || wic % // //// wiLC V "/
11 uniform emission, if possible). or 52 /74’ 77 /// / 52 /
Su: 3 2
2 QIV/- 77 “n
AL ] (55 0 // s Lo T e, Tt i /
(4) |11 |ePoint Hal at a dark Ho linear element. _ SU: 3 S5A [© v | 55A G"“: % ®Luzswsuc" Grat 00004 5:”“"
«+.Ro11 82B s1it for uniform emission. 8/11 7 18 QEP \§
1B
2 256
r

|JOP 4B 15 = BACKGROUND |
7. — S ok - park
ﬁ‘\ _'.:E-,: " -

e

4B/4A
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"J0P 5 -

LIMB PROFILE STUDIES

S5A - Variation of XUV Spectrum Along Constant Latitude Lines

5B - Variation of XUV Spectrum at the North and South Poles
5C - Limb Scans

Target areas: Quiet areas, enhanced regions (region at 1imb where XUV
emission in the chromosphere are sl1ght]y above normal), and depressed
region (region at 11mb where XUV emission is less than normal, coronal
hole). JARIORTS

A

27 b
I ! . sa ‘.',.‘u: .

“Crew will se]ect one of the fo]]ow1ng features:

Active regions, quiet regions, depressed coronal and chromospheric regions,

gaps in XUV images at the limb, XUV bright spot at the 1imb, equator, 45

degree north and south, and sector boundary at west Timb.

In the performance of constant latitude studies, steps (2) and (3), uniformity
of the area covered by the 82B slit is more important than the exact position.
If necessary, repoint by moving the 82B slit U/D along the slit axis, by no more
than + 100 arc sec from the point specified by the update pad.

AT/ZAT

Bsiit pointing

Lat1tude se]ect1on
flexibility

aflex1b111ty for uniform

BB 2: corona BB&: spPeCTRA
TIME 3
(M 8 17 12 7 2
in) rova by v das g le gyl
2w et B MA1 PTG
2 FR/MIN
/! \1.5‘; ! 34 SR
PATROL 2 ‘E\gl 1 W PA'TqROL
4 ‘l® ;
7, . 7777, Y
z If Xuv )
PATROL d1spers1on ” )
/ clear !
72 //////////

Step| BB TARGET
(1) | 2{e Point 52 sun center. SuU: 3
® Rol1 +5400 arc min. 6/9 |
e Verify latitude suggested (See PAD) meets target criteria: quiet, enhanced, and
depressed (XUV MON, Ha). If not select another Tatitude within +/- 200 arc sec.
oIf a new latitude is selected record new coordinate (U/D ) and see Limb Scan
Pointing table for new coordinates for steps (2) and (3).

' 6A * Step 55 mirror to 1ine 25. SU:3 e DB13: LIB stuor w0 % » 2 2 s 10 5 0
*Point Hol to position on Central Meridian (PAD coordinates - L/R 0000). 14/17 T T NN NN RSN BN FT N RS N FNE TS FN RN SN
*Perform 6B simultaneously with 6A. sustartl war ere
*Ro11 (line of sight) 82A XUV dispersion clear of pointing position.
eAfter 55 MAR, step 55 mirror to SLIT CTR unless step 3 follows immediately. D O,

\6E]6 16116 ¢
(3) | 6A]*Step 55 mirror to 1ine 25. SU: 3 {5  PATROL 1 eatro [| LK \(§  ramoL
*Point Hol to position on latitude line (PAD coordinates - U/D-0000, L/R -130(+20),-45 | 14/17 i . " e ) Aéé
(+6), and -20 (+4) arc sec from 1limb). 7 — T e
eperform 6B simuTtaneously if 82A XUV dispersion is clear. s’,‘,‘ézr W W W
B*Rol1 (1ine of sight) 82A XUV dispersion clear of pointing position. SU: 1 82A EXP L — X
sAfter 55 MAR, step 55 mirror to SLIT CTR unless step 3 is repeated immediately. 2/20
cc LT T Xuv -
(4) i13 ePoint Hal at the Ha inner Timb (PAD coordinates - U/D 0000, L/R = 1Re). su: 4 52; AUTO STEP (A0 Sk0 SV - For0}—
or |eVerify 82B slit tangent to white light 1imb. 48/52 8
23 | eSelect LIMB SCAN, MPC to LIMB OFFSET = 0000 +5, then select LIMB PTG. - wLC
eRecord 82B FRAMES REMAINING before AUTO S STEP initiation. 52 ///
eStart 828 AUTO STEP. : %
SCAN M 3R n3R MAR
'eGo to AUTO SEQ - HOLD before ESS and record FRAMES REMAINING. SPECT Det Det Det
55A ® -Grat_ Grat ___ Grat _____
FRAMES DELTA T D25
eAfter SUNSIDE PREP, repoint s]1t tangent to white 1ight 1imb, select LIMB aéé¥ 0 ;¢/ 0
SCAN a?d using MPC point to LIMB OFFSET position determined from FRAMES 54 26 5
DELTA (See 82B LIMB SCAN DIAGRAM). TIME \
“ eSelect LIMB PTG and AUTO SEQ - NORMAL . Minj © 0 Booon 8w P\ Second orbit only A"’_s

515



S-20

(5)

29

e Point bg)OFFSET vertical reticle tangent to the Ho inner 1imb (PAD coordinates
u/D 008

e Step 55 mirror to line 25, 'step

* Record 55 OFFSET mirror position ( ).

® Position 55 mirror on limb using 0-order talkback and MPC (bp to grey change).

® Select mirror positions as indicated on 55 1imb scan diagram.

e After completion of BB29, step 55 mirror to SLIT CTR unless BB24 will be
performed again in the next daylight pass.

SU: 5
48/53

LIMB SCAN POINTING COORDINATES

LATITUDE
u/D,

LIMB POSITION,

IROLL LAT

-130+20"

-45%6"

-20x4" LB

(@ROLL=0000)

(+)

)

() )

0000

0050

0100

0150

0200

0250

0300

0350

0400

0450

0500

0550

0600

0650

0700

0750

0800

POLAR SCAN

515

11

st

55 LIMB SCAN DIAGRAM

orbit __’_‘_an orbit ——y

-2

steps

step

-1

OFF

+1 +2
SET ktep [steps

+4
steps

-10"

_5|I

LIMB

'+5ll +'|0II

ROLL SIGN:

+20"

TIME
un-np

‘ SUBPART] w1 ers

BB23: ACTIVE LIMB STUDY
55 50 45 40 35 30 25 20 15 10 5 0

16

PATROL PATROL
L L

e RIS e N NN RN NN AN AN F NN
TIME

EXP

EXP IE:
IE:

AUTO STEP

[AUTO SEQ sw - HOLD p—

/////////////////////////////////////

MAR
Det
Grat

6}18 6

: 3
0
S
5

6 : ; 256

10 15 20 25 30 3 40 a5 50 55

Frames used: 0-7
New LIMB OFFSET3-12"

7/9/73

24-31 | 32-39 | 40-47 | 48-55 | 56-63 | 64-71

+0ﬁ +2u +4u +6" +8ﬁ +]2u

{Lime (minutes):| 4,2 .

4.2 | 17,91 17,91 17,91 17,91 28,6

BB29: LIMB STUDIES
TIME 55 50 45 40 35 30 25 20 15 10 5 0

(Min)

IS TS NN BN NN SN AN SN SN AN N BN

BB
SUBPARYT J§ 55 OFFSET PTG

HAI

1 FR/MIN

) G Gl

{ ACT 1

Q__s B0 7

HacT 1

PATROL '- EXP | Exp

PATROL PATROL

TIME

//////////////////////////////////////////

M AR G3S AR

Det All

G3S

Det ALl Det _1_ SEL Det _1_ 5
Grat 0000 | lsE'- Grat Ref MECH : Grat Ref MECH EL
S LN 25 N 2 25

5: Grat 0102
1 Ref MECH

6148 6;;

M
3
0
S

wnwoax
nowzx

] 10 15 20 25 10 35 40 45 50 55
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JOP 6 - SYNOPTIC OBSERVATIONS
TIME BB1: svng;nc oaszr:\;mons -]séuu CENTERE70 ) BB 2: coronA BB28: FAINT CORONAL STRUCTURES
Step|BB TARGET AT/ZAT TR T TS SRR FET R NE | i (him) ) b i :
- SUBPART] A B
) | 1Aj® Point 52 to sun center. SuU: 3 ‘
] RO]] to 0000 or ]0800 arc m.in. 7/10 HA1 1 FR/MIN HAl 1 FR/MIN
e After 55 MAR step 55 mirror to line 25. RAY B CiY 77 3 . 6/ \U7Z
Ble Pointing same as A. Su: 1 e | e PATROL E % PATROL. |- 7 PATROLQE; - PATROL é
e Roll to +5400 arc min. 19/30 56 " PATROL L34 é MU s bl se t g
o After 55 MAR, step 55 mirror to SLIT CTR % W77 7T 77777 AR %
If BBl is interrupted, repeat it on the subsequent orbit (if possible). speCT / o “/ e % g e :% " e /
2) ) :P e . . 82A // a7 EXP EXP 1 ’8'52 EXP_ IE
oin o sun center. SU: 3 VARV, W
or |®Roll to +5400 arc min (or 82A XUV dispersion clear of active region, see PAD). 6/9 Xuv TJIME'#ME: Xuv e TIME :?
28 |e Observe WLC MON prior to or after completion of BB. or ;;'; IE'XP ::"'E'ch . 828 D EE
il s - a
;g; wic FAST SCAM
JOP 7 - ATMOSPHERE EXTINCTION 52 |5 ; 52 | (o Bmsm)
. . .4 3 v
Step|BB TARGET AT/ZAT | | SO F nan s = scan P 3R &/
PECT § pet k¢ SPECT DET 4
. 55A Grat_“E =— 55A GRAT 7
e The 55 portion of BB15 may be used as a “"filler" at the beginning or end of Tl BB\ 2o 9 " 1
any orbit, if it does not infringe on scheduled solar observations. preold P >/ Y '/D 4 3
e Point Hul at a bright plage, sun center or at last pointing position. 54 s s 7 ’
e STOP (MLS), at DET ALL, GRAT 0000 or at Tast DET and GRAT selection. e 2 2 ’ &
. win) © 0 10 1! i O
(1) 115]e 55 only operates. SU: 4 A (Mie)
e Point Hal at a bright plage. 2/6
e Start and stop times maybe given on PAD.
.) 15| Sunset Setup . ¢ BB15: AToSPHERE EXTINCTION
e Point to bright plage or if 52 operates, to sun center. SU: 4 (Min] |
o Ro11 toPADcoord'inate(ifprovided). 2/6 =5 sa s b s by e v el r o e bv e v v b g gt b v e lavn e by enatyoradsg g
o START 54, 56 and then START 82B at time given on PAD. SUBPARTR w1 pre
e STOP BB15 at secs. Time Remaining. - HA1 1 FR/MIN
(3) {15] Sunrise Setup X-RAY Setup ACT 1, § '
o Open 82B Doors prior to sunrise. Su: 4 T;:: X-REA B HV bR Su'S (3)-0N ISTART/STOP s - STOPF—=
o START BB15 at time given on PAD. 2/6
o STOP 82B, 56 and 54 at time given on PAD. Xuv
: SPECT
82A //
IIIIIII L2220 /
xov P Sete 497 Ar ’
SUT Wi ; lf |7 9 seconds START/STOP sw - 7
s Po— A qar %ﬂd%ﬁ?
7 2
wiLC /p{f/o/n{/o{]/y/{f///‘-—{ START at 1 min. __sec.] CONT
52 //}n centered (Sunset case only) {START/STOP sw - sToP]
SCAN STOP (MLS)
s;;(;r > Gm— [sTART/STOP sw - sToP——
‘ JOO strem
X-RAY LLeLciiy 3(2?.-4)
S;E:T 'P”OT(E)NAgLE SW - i E [sTART/STOP_sw - stop}—|
TIME
(Min)

6,7/9,10,11
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S-22 .
JOP 9 - SOLAR WIND TIME 352: C0R30NA TIME 18533: QU]:ET_Sg:I;‘TSGSQEQIfSRES]OLUTION . ?RE_IFE)A:RE - WIGH TIME RESOLUT
(Min) praa by a e leaaal {Min sar bt L1l in 1
Step| BB TARGET AT/ZAT : ' o IL‘ S el
SUBPART] HA1 PTG SUBPARTH 55 OFFSET PTG
(1) | 2| e Point 52 to sun center. SU: 3 HA1 [ FR/MIN HA1 JJa FRMIN
or| eRol1 to + 5400 arc min. 6/9 eI 22222222 3 " O AT,
28| o Observe WLC MON after completion of BB2 or 28. or 4 Ly x-rav [/ PATROL = X-RAY E:%_//’?/_¢/Z
P 7 7 7
sU: 3 T p | e L me |y V77 ////
]7/20 //////S////A 56 @ //J 56 - /%/////

Y TIME - :'IV v P ’ Y% v W4
(2) | 3|e Select 82B 1imb scan. Su: 3 spECT - "/ // sPECT i i"% 5)'(’:“. 55"5_"/1//// //
or|e Point Hul so that 82B 1imb offset is 2-8 arc sec above the 1imb at position 16/19 82A — % 82A ",,,‘ ! 82A ¥ T~ 7
B, e b Sel)) [sp wfs
S . : ur [ At : L
. Omit 52, 17/20 | | 828 //% 828 /// / 828 % / H
= 7
wLC / wic
% 52 // /// /
//

JOP 10 - LUNAR LIBRATION CLOUDS wic st

\

7
7 ,
V 7

Step| BB TARGET AT/ZAT S

A
SCAN { MaR(MLS)

SPECT

\\\

(1) | 2]je Point 52 to sun center. Su: 3 | et — 1
e See PAD for roll. 6/9 SSA | orat— !% 7
e Observe WLC MON after completion of BB2. g;‘;ﬂc\}! W3 3///
540) alea x
T“"‘!‘E, ) 10
JOP 11 - CHROMOSPHERIC OSCILLATIONS AND HEATING: Quiet or Active Region
Step|BB TARGET | AT/ZAT BB12: DIFFERENTIAL VELOCITIES BR18. CHROMOSPHERE OSCILLATIONS BB28:" FAINT CORONAL STRUCTURES
TIME 10 5 (l) L7 2 v 12 7 2 JI‘M!, 7 12 7
(1) | 2] Point 52 to sun center. Su: 3 ('::') e I'*°|"l‘ls°l°i‘°l°:"l“‘l"" it l]Eilth;r.BZAlorl' :sz:; wi':'llr't:nl no; ;otlhl E— M
e Rol1 to 0000 or 10800 arc min. 6/9 SUBPART | ua1 PT6_ Precision exposure timii ’ SC or 55 CFFSET PTG |SUBPART |  sc or wa1 pTe
! HAI 4 FR/MIN 2 FR/MIN HAl 1 FR/MIN
(2) |10|® Point 55 OFFSET so 55 MAR is centered on a Ho quiet region which has a diameter SU: 3 m v B G
of at least 5 arc min, preferably close to sun center; or at the center of an 6/9 X-RAY ACT 2 g X-RAY PATROL 4
active region (See PAD). ';: EXp_L Z '“56‘ L 7
e Roll to 0000 or 10800 arc min. ; - v, "/5
Tive ¢ | M S g 4 v TN 7 TIME 1A
(3) |18]e Pointing and rol11 same as (1) or (2). SU: 2 SpECT 7//‘35‘1-/ }E Ve et sec; spEct L — IE
eOmit 52 if not pOintEd at sun center. 27/29 82A1 777 Ilﬁ ﬂ TRk ///7;/////}/7///5 82A - :K
e Step 55 mirror to 1ine 25. 4.2 7 — 17
e After 55 MLS, step 55 mirror to SLIT CTR. Xy AUTO w W 17
828 828 — 14
(4) | 2| o Point 52 to sun center. Su: 3 36 16.2 7 6.2
l E Tl
e Rol1 to + 5400 arc min. 6/9 g;c (FAST SCAN, CONT) / ‘;;c (C(::TST iy sT™)
- 71 * o
(5) |10]| e Pointing same as (3). SU: 2 v D 6.5
e Rol1 82A XUV dispersion clear of active region. : 6/8 SCAN et * 5709 :Ié e ,D.g_
// Grat 55A GRAT—
(6) |12]| e Point Hal at sun center. Su: 3 394 ‘ =3 M/ N2 W o 1(3
e Canister roll = 0000- 9/12 x-raY I ; 0 ;
o Between successive exposures, alternate the roll between CSTR ROLL = +5400 5';"2 s ® H H
and CSTR ROLL = -5400 (+ 10). ! = -
(T’ld'ld:) 10 15 0 10 15 20 25

9,10,11/6,7
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JOP 8/16 CORONAL AND DISK TRANSIENTS

‘Allb HYDROGEN ALPHA (He) CREW DETECTED TRANSIENT EVENTS

oIf surge, spray, eruptive prominence or disappearing filament is observed > .7RO perform
steps __ and 3 (See SAP).

oIf a surge, disappearing filament, or winking filament is observed < .7R® perform step (4)
for the duration of the transient or at least 3 times.

Step
(1)

(2)

(3)

(4)

BB
10

16

17

10

TARGET

ePoint 82B slit at the Hu moving material or its last position each time.

eRo11 82B slit for uniform emission along the slit (and 82A XUV dispersion clear of

transient event if possible) and perform BB10.
ePerform BB10 4 times if there is sufficient time remaining in the orbit.
ePerform 82A on the first BB10 only.

ePoint 52 to sun center.
*Rol11 to position feature of interest at approximately 3 o'clock (1-5 o'clock)

and. 82A XUV dispersion clear of transient event (if possible) and perform BB16.

ePoint 52 to sun center.
eRo11 to position feature of interest at approximately 3 o'clock (1-5 o'clock)

and 82A XUV dispersion clear of transient event (if possible) and perform BB17.

eFor the remainder of the orbit and during the following orbit perform BB 17
repetitively.

ePoint Hol at transient phenomena where structural changes or movement is
observed.

*Ro11 82B slit for uniform emission and for maximum coverage by 55 MAR.

e 55 MAR, DET ALL, GRAT 0000 or if transient is changing or moving very rapidly
(noticeable change and movement in 1 min) 55 MLS mode may be selected.

AT/ZAT

SU: 3
6/9

Su: 3
18/21
SU: 3

18/21

Su: 3
6/9

8 WHITE LIGHT CORONAGRAPH (WLC) CREW DETECTED TRANSIENT EVENTS

*If Any Motion Is Observed, Perform Step (1), BB16.
eIf No Motion Is Observed, Perform Step (2), BB17.

Ste

BB

TARGET

AT/ZAT

(1)

(2)

16

17

*Point 52 to sun center. ] . .
eRol11 to position feature of interest at approximately 3 o'clock (1-5-0 clock)

*At the conclusion of BB16, view the WLC TV again. If the speed gf the event
is greater than 0.1 R®/minute, (use overlay, waiting 1 min) continue to
perform step BB16. If the speed is less, perform step (2), BB17.

ePoint 52 to sun center. .

eRol11 to position feature of interest at approximately 3 o'clock (1-5 o'clock)
and 82A XUV dispersion clear of transient event (if possible).

eContinue to perform BB17 for the remainder of the orbit and all of the
following orbit.

and 82A XUV dispersion clear of transient event (if possible) and perform BB16.

SU: 3
16/19

SuU: 3
17/20

S=23
TIME ERE_‘FP;RE - HIGH TI TIME 1BBBlln co:oum. TRAI;SIENTS - I;AST
(Min) ! Wi} 1, sty g g tavay de s lrsaa
8B )
SUBPARTH HA PTG
HA1 4 FR/MIN
3 7
xanr [ V/// %//
TELE ACT 1 TELE
56 EXP_L /// 56 3 - /4
XUV Brive . Xuv ::] '5?1 ::y ;:y i '/';\‘,/"E;W/g
SPECT EXP | SPECT :E ¥ 'WE—T:% f; . Exf““‘E
8241 82a | | o u i ] T 7,
§.2%" 2
or 1< ////// ////
suT suT
828 / 828 / <L_ 7 //
’/ -y 6'25!:-:-':'-. g
“;ch vg;: FAST SCAN ',fbﬁ //
St /L
scan [t S(MARX SCAN P s \QV
sPeECT forsi—— / SPECT Det /
55Aky & 55A Grat /4
: " _ 0] 13
-R X-RAY 3
o Eéﬁé = |wP i
54 6 54 16
Rms 0 1 ams o & o 15 20
TIME BB17: CORONAL TRANSIENTS - SLOW
{Min) lsllll.‘lallll?llll:;llllll
8B
SUBPART
HA1 4 FR/MIN
x-rav I 5 ;yPATROLQ‘%
TELE éﬁ; 1 1 H N PATROL
56 =l
xuv F W iy
SPECT H p—c
82A i i
2 Ve J 1 Te
Xuv )
suT
828
36
“;l; EXTD STD
SCAN e/ MAR(MLS) W‘
SPECT : ggt !
- 55A —

Min)

8.16/8
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8C GROUND DETECTED TRANSIENT EVENTS

BB10:
TIME  PRE-FLARE - HIGH TI

min) &

a1l s 111

. 7/9/73

BB16: CORONAL TRANSIENTS - FAST

TIME
{Min):

13 8 3

1y oo b oo g s s s ber sl

BB
1SUBPARTR a1 P15

HAY 4 FR/MIN

[15 QV
X-RAY
TELE ACT 1 //
56 EXPL_

pi i / B2A .; ].» = v
| ::: s :j: % d w7 /351/777/,
i~ &
v;'; ///// v;tzc o FAST SCAN ﬁ %ﬁ///,
o biow 7 el o ‘““7////
S5A " , S_SAféy M B )]3/ '//////%
goe i H i el

w-‘:) . | w:‘f, o 5 Ty 1s 20 2

e Perform steps (1), (2) and/or (3) suggested by MCC for the remainder of the orbit
and during the following orbit.
Step|BB TARGET AT/ZAT
(1) |10} *Point 82B s]it at the Ho moving material or its last position each time. SuU: 3
*Rol1 82B slit for uniform emission along the slit (and 82A XUV dispersion clear of 6/9
transient event if possible) and perform BB10.
*Perform BB10 4 times if there is sufficient time remaining in the orbit.
e Perform 82A on the first BB10 only.
(2) |16 |*Point 52 to sun center. - Su: 3
*Rol1 to position feature of interest at approximately 3 o'clock (1-5 o'clock) 18/21
and 82A XUV dispersion clear of transient event (if possible) and perform BB16.
(3) |17 |*Point 52 to sun center. SU: 3
*Roll to position feature of interest at approximately 3 o'clock (1-5 o'clock) 18/ 21
and 82A XUV dispersion clear of transient event (if possible) and perform BB17,
eFor the remainder of the orbit and during the following orbit perform BB 17
repetitively.
8D CORONAL TRANSIENT WAIT
*If the probability of a coronal transient is high, BB25 will be scheduled on the PAD or
requested realtime. The feature of interest and number of BB repetitions will be specified.
oIf a Ho CREW DETECTED TRANSIENT EVENT 1is observed terminate BB25 and go to Ho CREW DETECTED
TRANSIENT EVENT on back side of this sheet.
eIf a WLC CREW DETECTED TRANSIENT EVENT is observed terminate BB25 and go to WLC CREW DETECTED
TRANSIENT EVENT on back side of this sheet.
Step|BB TARGET AT/ZAT
(1) |25A|*Point 52 to sun center. SU: 3
eRo11 to position feature of interest at approximately 3 o'clock (105 o'clock) 16/19
and 82A XUV dispersion clear of transient event (if possible). :
ePoint 82B slit at Ho feature of interest. Su: 3
oRo11 82B slit for uniform emission along the slit. 6/9

8/8,16

BB17: CORONAL TRANSIENTS - SLOW BB25: CORONAL TRANSIENT - WAIT
TIME g 13 8 3 TIME 23 18 13 8 3
{Min] e Lot by a s e byl Min} ), o 3 by a gl asld 1l
BB
SUBPART SUBPART A B u Pw
HA1 J4 FR/MIN 4 FR/MIN
£ st 16 5f 7, 6 : 4 O 50
x-ray [ ; ;j PAT-R"L\% /////// X-RAY >/ K‘;
TELE [JACT 1 1 N PATROL\] .5 TELE EQIROLL ACT 1 7
. EXP _L HF [/ S / —_— EXp _L U
56 |1 Y728 A € D~
LK 3 1) 2.‘/
xwy | i Héy‘..-“éy i Xuv - IVT/I{{/ ///
SPECT o e——id—] -, {‘ SPECT v—'é W LG
82A : :: "7: EXP |7 82A | EXP 3:20
@/ J 1 wi T X - 7
pls
Xuv xuv / T
st e sur 6| auro
828 //, 828
36 . M1z 512
wLC 7y M
EXTD STD wLE Qo 0
AEBE
Ti ' 1
SCAN MAR(MLS) LS (MAR) I
SPECT Det ___ et __ |
55A Grat || Grat I
2)SLT CTR
77777777 AV 777777 EBL
X .Eq M.3.0.S.4/ /M,3,0.5,4 i1 REELED
- YIIIIIIIVIIN I IIII IV ol of
SPECY 63 13 sH sk
54 |8 Ms1,0,H,64 ;
TIME
‘Mil\l (Min) ] 10 15 20
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JOP 12A - 55 ROCKET CALIBRATION

(See PAD coordinates for center of rocket FOV). (For successive BB26's
point U/D, L/R approximately 1 arc min from center of FOV.)

e 55 GAS MO IMTLK, DET ALL-For each scan turn respective detectors off when grating
indicator reaches number on decal.

e Stop the grating between 5370 and 5390.
and then START.

e Omit 52 if not sun centered.

® For successive BB26s repoint to a position at least 1 arc min away.

e After GAS, step 55 mirror to SLIT CTR if BB26 is not immediately repeated.

Reenable all detectors, wait 10 secs

Step|BB TARGET AT/ZAT
® A three orbit sequence of the following will be performed as near as possible to
the launch of the HCO calibration rocket.
| ® For successive BB-26's repoint at least 1 arc min away, remaining within field of
view of calibration rocket (4.4 arc minz). '
(1) |22 |*Rol11 and point at PAD coordinates. These coordinates center 55 MAR on the region Su: 3
scanned by the calibration rocket. This region should be a quiet XUV and Ha area. 43/46
(2) |10|ePointing and roll same as (1). Su: 2
6/8
(3) |26 e Step 55 mirror to line 25. SU: 3
e Point Hol to a position within the field of view of the calibration rocket 9/12

Y

S-25
BB10: BB22: Hco CALROC
JIME  PRE-FLARE - HIGH TIME RESOLUTION TIME 18 " " ” 8 s 8 3
(Min) Min) T, 0 tataaliaaadara iy en s Vraesabyp s baasales
SUBBPBART 55 OFFSET PTG SUBBPBARTI 55 OFFSET PTG
HAl Jo Fromin HA1 |1 erpmIn _
. > . ; ; : QDAY Z
ﬁ’-ERLAEY ACT 1Q /// 7 g xT-ERLAEY 6 PALRDL 5 ; Ac; h AC; 1 y PAIROL { acra % .
e | 527777 |5 lo g C | L ///
xov bwe v 77 | v P | //// /// // ///// ///
c ' 7/ SPECT AUTO Z . ¢ 7 /
B2a B 1 / 82A Jwvg;i—. ;///////// Tt /// é
| Y &7 7.2 | xv \QW //////l/
Xuv Y
sur | wmo o/ / | sur | //// // ;
828 :/ /// 4 828 4/ //////// ?///

35

7/ S &
wic /, wiLc // //// / G50
52 / / 52 / . //“«// Select:
SCAN [ L sty scan P/ RGP /G H
SPECT forcy——1
55A bo st em )
1 M M ] M 58 M ‘a E’
X-RAY q 1 4| 2
SPECT Eé g Hi
540 64 {eaf] 256 256
w:\nEl 0 10 15 I RS 15 20 25 30
BB22 55 MAR, DET/GRAT SELECT
SEQ 1 | DET ALL DET ALL DET ALL DET 12345 DET 12345
GRAT 0426 GRAT 0620 GRAT 2063 GRAT 2665 GRAT 2999
| SEQ 2 | DET ALL DET ALL DET ALL DET ALL DET 12345
GRAT 0162 GRAT 0200 GRAT 1200 GRAT 1423 GRAT 2897

BB26: SPECTROMETER CALIBRATION

TIME g
(Min) ), , .,

Lo, W

3
Lev e s Joav s lanas

BB
SUBPART §§ 55 OFFSET PTG
HAl 2 FR/MIN

'3
o 5] &
A e /PAEROL %
; il %
: Xuv yir// /TIM'EM%
spict | ~5oAw
iaalll 8775555
8/
il
828
g;‘ sTD ///
] _ 2 ve run ore ?
J NV NP et 2150 oev 7/
SCAN 1o “Haws 1 2500  6f)
SPECT Qw0 1nmuk f: ho ThTLK % 3750 5 %
DN il ierl 7 7

12A/12B
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JOP 12B - 82A & B CALIBRATION
Step| BB ' TARGET AT/ZAT
A sequence of the following BB's will be performed as soon as possible after the
MRL rocket flight. ’
(1) |21A[eRo11 to PAD coordinate (82A XUV dispersion parallel to CALROC dispersion). Su: 4
ePoint 55 OFFSET at a quiet Ho and XUV area near an active region (See PAD for 44/47
approximate coordinates) such that the 55 MAR pattern will encompass both
quiet and active areas (<.7RG).
21B/eRo11 82B s1it for uniform emission and then repoint 55 OFFSET to original position.
(2) |13 |*Point Hul at a position on the Ha inner 1imb (See PAD - U/ND0000, L/R = 1RO) Su: 4
or |*Verify 82B slit tangent to white Tight 1imb. ' 48/52
23 |*Select LIMB SCAM, MPC to LIMB OFFSET = 000+5, then select LIMB PTG.
eRecord 82B FRAMES REMAINING before AUTO STEP initiation.
*Start 82B AUTO STEP sequence. .
*Go to AUTO SEQ - HOLD before ESS and then record FRAMES REMAINING.
FRAMES NELTA
*After SUNSIDE PREP, repoint slit tangent to white 1ight 1imb, select LIMB SCAN
and using MPC point to LIMB OFFSET position determined from FRAMES DELTA.
(See 82B LIMB SCAN DIAGRAM).
eSelect LIMB PTG and AUTO SEQ - NORMAL
(3) | 6A|ePoint Hal at position along radial line (See PAD coordinates - U/D-0000). SuU: 3
ePerform 6B simultaneously if 82A XUV dispersion is clear. 14/17
6B]®*Ro11 82A XUV dispersion clear of position in A.
*Pointing same as A. Su: 1
2/20
(4) *82B AUTO SU: 2
*Point and roll Hol at a quiet region (See PAD coordinates). 4/6
eSlew Hal left and right approximately +30 arc secs during the 82B AUTO mode.
eStart slewing prior to start of 82B AUTO.
BB23: ACTIVE LIMB STUDY

TIME
{Min)

55

T NN RN RN FET N NN T R ST SN NN FEE

50 45 40 35 30 25 20 15 10 5 0

88
|susPARTH w1 pre

1 FR/MIN

55A

12B/12A

BB13: LIMB STUDY

7/9/73

TIME 55 50 45 40 35 30 25 20 15 10 5 0
T T I N I N PR AR R SN AN T AN RN S|
SUBPART]] W Pre
16
. TELE PATROL PATROL \Q- PATROL
56 N PATROL 3 L PATROL . L A
xwv IV TIMe E :y Tine
SBPZC: EXP E EXp E S a—
Xuv
suIT AUTO STEP
828 o
52 Z //
SCAN y M3R - g MAR
SPECT Det . " at Det
55A ® Grat Grat ____
P LU A
s
L34 256 // 2
*ﬁ L T 1117 LI L rvrT LN B DL
wff) 0 5 "0 s 20 25 30 as 40 45 50 55
A Second Orbit Only A—
828 LIMB SCAN DIAGRAM
E'ames used: _ 0-7] 8-15 [ 16-23 |24-31 | 32-39 | 40-47 | 48-55 | 56-63 | 64-71 | 72-80
New LIMB OFFSET J-12" | -4" 2" | +0" +2" +4" +6" +8" +12" | +20"
[fime (minutes):14,214,2 | 4.2 4,2 17,91V 17,91 1/.91 17,91 28,61 28.6
" BB6: SPECTRA BB21:ML CALROC
TIME
(Mi") ‘7||llllzllll-{lll ?lllll '(";E"E)Tu|1|3|9|l||-3141||lj9|ll|2|4| l]lglllllfllll?llll:llll
SUBBPBART A HAL P B 4AY PTG |SUBPARTRA 55 OFFSET PTG B 55 OFFSET pTc
HAY |2 FR/mIN Hat 1 FRMIN
2y 3 16 5}
X-RAY Lcrl 4 : '///7// x-zav [eatroL | . -
LN PATROL / / TELE N  PATROL
‘emllE | E3
Xuv 1. |
SPECT /// PATROL],/ (“EE:;;"!“) Y :://///// spect a2
82A éfZEj;/Az%>, 7z, BW, 7)) 82A
R %2 DA
sur [ wo ///% M 1) o T o
828 % YA /| 82B - .
% Y, L 7
wic //// // wic % é// GRAT,
52 / % / 52 2 SEL
SCAN zs AS Q'E%A R\k: v\ L 1 Q'jll ¥ 3
SPECT | Det _1 i] Det AN MAR I NAR
55A |3 g aarzast It [ Ghar 3257
cear |V T T DEFIIK
SPECT 0 7 0 i 0
[ 34 256 % 256 :
W 10 15 20 15 20 25 30 3s 40
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JOP 12C - FILM CANISTER
Step| BB TARGET AT/ZAT
) | 16 |e Point 52 to sun center. Su: 3
e Roll to +5400 arc min. 16/19
e Omit 82A.
JOP 12D - 82B SLEW CALIBRATION
Step| BB TARGET AT/ZAT
(1) o 82B TIME MODE, EXP /o EXP 42 (See PAD). /60 @ SA su: 2
e Point and ro11 Hol at a quiet region (See PAD coordinates). 4/6
e Slew Hal left and right approximately +30 arc secs during each 82B TIME exposure.
e Start slewing prior to start of each 82R_AHTO TIME exposure.
JOP 12E - LUNAR CALIBRATION
Step| BB TARGET AT/ZAT
(1) | 2|e Point 52 to sun center. Su: 3
orie See PAD for roll. 6/9
28 |e Observe WLC MON after completion of BB2. or
Su: 3
17/20
JOP 12F - 55 Calibration
Step| BB TARGET AT/SAT
26 |e Point 52 at suncenter or Hal at active region (See PAD). Su: 3
e.Rol1l 82A XUV dispersion clear of active regions. 9/12
e Omit 52 if not pointed at suncenter.

S=-27
TIME BB 2: conaonA TIME BB16: CORONAL TRANSIEWTS - FAST BB26: SPECTROMETER CALIBRATION
8 18 TIME
(Min} Jllll'lllllllll(M"',Lllllljlllllllllllllllll 8 i

1.5}
PATROL

S A
IIIFIIIII,

.

SUBPART SC or HAY PTG

(Min) s by ss e sl
BB _
HAl 2FR/MIN

X-RAY
TELE

56

k= =,k e

Xuv
sPECT
82A

TIME

S
k\\ﬁ i,

! EXP

XVUv -
sur

828

FAST SCAN

HLC

wic
52

N\

STD

ot y
MAR (MLS)
Grat

P owz=x

llllIT

'r'L

BB28: FAINT CORONAL STRUCTURES

TIME 17 12

7 2
1o iy ra il

(Min) raaa ly
I 8B i
SUBPART

TIME
(Min) 0

12C,D,E,F

nar | 1 rRn
6/ \spy
X-BAY PATROL //
L
56 7 A
Xuv Y TIME :/
st o ! //
Wi/
v 7
Xuv wE :
suY o —— I
828 !
7 6.2
wie i FAST SCAN
(CONT, EXTD $TD)
- 9, 16 5//A
3 -
SCAN &4 HaR //
SPECT —_—
55A §® — ////
16
X-RAY s

1///

SCAN
SPECT

S5A

DET TURN OFF
GRAT 2150 DET 7
2500 6
3750 5
4
3

&
@451 4
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INTLK |{ NO INTLK

A1l [ Det ALl
‘¢tr [ sLT cm
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NANNNNNN
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S=29

JOP 13 ~ NIGHT SKY OBJECTS
Step (14)]|BB20 PREP (Perform only in ORB PHASE - night) (18)| Perform the following calculations:
1) PWR DN - OPR NEXT PASS SU: 5 56 DOOR sw - OPEN Delta ﬂX=C]1[IGP]-IGA1]+C12[IGP2-IGAZ]
50/55 SINGLE FR L (READY 1t on) Delta @Y=C21CIGP1-1GA1]+C22[1GP2-1GA2)
(2) Record gimbal angles 0G 52 MAIN PWR sw - ON
of star IG Egg_lF ggm-l OPEN. (READY 1t on) (16P1) (MNVR PAD)  (IGP2) (MNVR PAD)
(3) Verify MOMENTUM DUMP AUTO GG sw - INHIBIT 55 DOOR sw - OPEN (READY 1t on) -(IGA1) -(1GA2)
54 M,3,0,5,256
(4) DAS: XUV MON DOOR sw - OPEN =(P1-A1) =(P2-A2)
Key - 52010E (Inhibit)
50004E (Star Track Control)
52010E (Inhibit)
50011E (Star Track 0G Plane Error Update) (15)|When attitude is stable and rates are small.
52030E (Maneuver Time) DAS:
500TTE (MANEUVER PAD, minutes, Key - 52012E (Select System)
must be in octal) 50005E (Initialize Strapdown)
Verify §X,Y,Z = 0 and immediately select
(5) Canister roll - 0000 ATTITUDE COMTROL SYSTEM:
MODE SOLAR INERTIAL sw - SOLAR INERTIAL; tb - SI
ATTITUDE CONTROL SYSTEM: STAR TRACK ACQ sw - AUTO; tb - AUT _ _
MODE ATT HOLD sw - CMG; tb - CMG STAR TRACK SHUTTER tb - OPN or STR Cl2=____ (MNVR PAD) c22=___ (MMVR PAD)
(7) DAS: ( ) (16)| Record IGA1 (star 1) below (C11)x(P1-A1)=___ (C21)x(P1-A1)=_
Key - 52020E (Coarse Mnvr _ _
5+/-XXXE (MANEUVER PAD, ATTITUDE CONTROL SYSTEM: +(C12)x(P2-A2)= +(C22)x(P2-A2)=
5+/-YYYE 1.0 deg. increments, STAR TRACK ACQ sw - MAN; tb - MAN
5+/-2ZZE must be in octal)
MANUAL POINTING CONTROL: .
and/or MPC - Manipulate Gimbals to OGP2, IGP2 (MANEUVER PAD)
Key - 52021E (Fine Mnvr) ATTITUDE CONTROL SYSTEM:
5+/-XXXE (MANEUVER PAD, STAR TRACK ACQ sw - AUTO; tb - AUT O0OGP2
5+/-YYYE 0.1 deg. increments, STAR TRACK SHUTTER tb - OPN or STR IGP2
5+/-2ZZE must be in octal)
(17)] Record IGA2 (star 2) below
During Mnvr perform steps (8) through (14)
' MANUAL POINTING CONTROL:
(8) DAS : MAN PTG ENABLE sw - INHIBIT; tb - bp
Key - 52030E (Maneuver Time)
50000E (Set Maneuver Time to zero) Delta @X= Delta PY=
(XXX.XXX°) (XXX XXX°
(9) Monitor Attitude and Rates )
* If Delta @X or Delta @AY > 0.05, round off to nearest*
(10) ATTITUDE CONTROL SYSTEM: * 0.1° convert to octal, and change cluster att by:*
STAR TRACK ACQ sw - MAN; tb - MAN * *
* DAS: *
(11) MANUAL POINTING CONTROL: * Key - 52021E (Fine Mnvr) 0+ *
MAN PTG ENABLE sw - ENABLE; tb - STR * 5+/-XXXE (0.1 deg. increments, 1- *
MPC - Manipulate Gimbals to OGP1, IGP1 (MANEUVER PAD) * 5+/-YYYE must be in octal) *
* 50000E *
ATTITUDE CONTROL SYSTEM: 0GP1 * Verify that rates are small. *
STAR TRACK SHUTTER sw - CLOSE; tb - bp IGPI * Note IGA2 after completion of maneuver. *

(12)
®,

55 GRATING SELECT
NIGHT INTLK sw - OVERRIDE

MAR DET » GRAT

13/13
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[(19)

Perform BB20 as follows:

START SEQUENCE

(a) 52 START

When OPR 1ight is on, STOP
Take 1 exp every 5 min.

(b) 55 START (OPR 1t on)
54  START

(c) 56 START (OPT 1t on)
After 30 sec, CAMR PWR sw - OFF
(READY/OPR 1t - off)
(d) Note time

(e) Xuv MON: _
Observe display with integration.

BB20: HRIGHT SKY SOURCES

ﬂME

0 5 10 15

20

25 30

35

//////////// ////// m/
/////////////// ////////// //

52

Z////////////

SCAN
SPECT

. 55A

X-RAY

SPECT
54

TIME
Min)

M AR
Det
Grat . |

O X
Vo w X

STOP SEQUENCE

(a) 56 CAMR PWR sw - ON
START then STOP (READY 1t on)
DOOR sw - CLOSE

(b) 52 DOOR sw - CLOSE
MAIN PWR sw - STBY

(c) 55 STOP
DOOR sw - CLOSE
MECH REF, GRAT 0000

(d) XUuv MON Door sw - CLOSE

20

25 30

35

13/13

(20)

(21)

(22)

(23)
(24)

(25)

(26)

(27)

(28)

(29)

(30)

DAS:
Key - 52030E (Maneuver Time)
500TTE (MANEUVER PAD, minutes,
must be in octal)
At GMT : » (MANEUVER PAD)
ATTITUDE ( COMTROL SYSTEM:
MODE ATT HOLD sw - CMG; tb - CMG

DAS:

Key - 52020E (Coarse Mnvr)
5+/-XXXE (MANEUVER PAD,
5+/-YYYE 1.0 deg. increments,
5+/-777E must be in octal)

and/or

Key - 52021E (Fine Mnvr)
5+/-XXXE (MANEUVER PAD,
5+/-YYYE 0.1 deg. increments,
5+/-17ZE must be in octal)

During Mnvr perform steps (22) through (26)
DAS:
Key - 52030E (Maneuver Time)
50000E (Set Maneuver Time to zero)

Monitor Attitude and Rates

ATTITUDE COMTROL SYSTEM:
STAR TRACK ACQ sw - MAN; tb - MAM

MANUAL POINTING CONTROL:
MAM PTG EMABLE sw - ENABLE; tb - STR
MPC = Manipulate Gimbals to 0G, IG
(Initially recorded values or STAR TRACKER PADS)

ATTITUDE. CONTROL SYSTEM:
STAR TRACK SHUTTER sw - CLOSE; tb - bp

End of anr
When attitude is stable
DAS: .

Key - 52012E (Select System)

50005E (Initialize Strapdown)

Verify @X,Y,Z = 0000 and immediately select
ATTITUDE ( CONTROL SYSTEM:

MODE EXP PTG sw - EXP PTG; tb - EXP

DAS:
Key - 52011E (Enable)
50004E° (Star Track Control)
52011E (Enable)
50011E (Star Track 0G Plane Error Update)
52030E (Maneuver Time)
50015E (13 Minutes)

STAR TRACK ACQ sw - AUTO; tb - AUT
STAR TRACK SHUTTER tb - OPM or STR

SUNSIDE PREP or PWR DN for Unattended
MOMENTUM DUMP AUTO GG sw ~ ENABLE

¥
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. JOP 15A - CORONAL HOLES OM THE DISK:

Step| BB TARGET AT/EAT

(1) | 28 |eRo11 and point Hol to PAD coordinates. SY: 5
oIf XUV pointing capability exists: 17/22

eR011 82A XUV dispersion clear of coronal hole (and 82B slit for uniform
emission, if possible).
®*Point 55 OFFSET so that 55 MAR is centered on the coronal hole.

(2) | 33A|*R011 and point Hal to PAD coordinates Sy: 3
e If XUV pointing capability exists. 16/19

o *Ro11 82A XUV dispersion clear of coronal hole.

ePoint 55 QFFSET so that 55 MAR covers an area in the coronal hole not previously
viewed.

(3) | 36A} eStep 55 mirror to line 25. Su: 4
eRo11 and point Hal to PAD coordinates. 14/18
®If XUV pointing capability exists:

*Rol11 82B s1it parallel to hole boundary.
ePoint 55 OFFSET so that 55 MAR is centered on boundary of coronal hole.
eAfter 55 MAR, step 55 mirror to SLIT CTR.

(4) 1 11 [*Ro11 and point Hal to PAD coordinates. SYU: 3
oIf XUV pointing capability exists: 8/11

| °*Point Hal at boundary of coronal hole.
 eRo11 82B s1it parallel to hole boundary.

(5) | 36A] eStep 55 mirror to line 25. Su: 4
*Ro11 and point llal to PAD coordinates. 14/18
®*If XUV pointing capability exists: ]

ePoint 55 OFFSET so that 55 MAR covers an area in the coronal hole not previously
viewed.
eRepoint 82B s1it for uniform Ha emission.
eAfter 55 MAR, step 55 mirror to SLIT CTR.
(6) ] 11 JeR011 and point Hol to PAD coordinates. SU: 3
oIf XUV pointing capability exists: ’ 8/11
ePoint Hal at a position in the.coronal-hola,
*Ro11 828 slit for uniform Ho emission.
(7)| 2 [*Point 52 to sun center. SU: 3
or |eRo11 to PAD coordinate or to position coronal hole at approximately 3 o'clock 9/12
28 | (1-5 clock) and 82A XUV dispersion clear of coronal hole (if possible). SUor3
16/19

. BB2: coronA BB11: specTRA
TIME 3 8 3
Min) 1, b gaa gl

B8

SUBPART HAY PTS

LLLL

2 FR/MIN

TIME
{Min)

i

° A\

AUTO

4

BB28: FAINT CORONAL STRUCTURES

TIME

17 12 7

2

RTINS NN N

(Min)
B8
SUBPART
HA) 1 FR/MIN

SC or S5 OFFSET PTG

X-RAY
TELE

PATROL
: L

\16)

SRS

TIME
w ———
EXP

2

TIME
W

EXP

E335038 $153 3 S5 NNNNNN

FAST SCAN
(CONT, EXTD STD)

—
(-]
N

within the hole.

15A

Steps (1) and (2) form "picture"
of large area around coronal hole,
while steps (3) and (4) primarily
obtain spectra near boundary of
hole, steps (5) and (6) spectra

* QUIET SUN-SPATIAL RESOLUTION
BB33: quier FAINT OBJECTS BB3b: spectra
TIME 23 18 13 8 3 TIME 1 1 6 1
Min) §, 5,0 0100l (Min)ﬂ;.“lsn“.l“u t 1l
) 8B .
SUBPART || A 55 OFFSET PTG 8 WA PTe SUBPAR'I’I A 55 OFFSET PTG B wisTe
HAl 1 FR/MIN HAl 2 FR/MIN
CRAY 6 d B 5 z act 1 HYHS/ Q?
TELE PATROL PATROL f X-RAY § EXP PATROL PATROL [/
L N Z, TELE 1 H ™\ N %
56 56 7
17 M) 3K 7 —,
Xuv TIME:E‘%ME I um EEJTIME : % Xuv W
spEct Iw _ilw _How_ plw SPECT
82A XTI BTy EXP_g| EXP_| 82A EXP |
T3 It | . —
8 .2 p WV 8 4.2
Xuv Xuv
st AUTO SLIT AUTO AUTO
828 F 82B
% V7
52 / 52
1 5.5% 1 5. 5[0/ 5.5 2 8]y \ 5.5TMy [}
SCAN JMAR \"' {AR g MAR 7 SCAN \'éﬁn ; ' '
SPECT It i GAS : iRE cas
Det I Det___ l& SPECT. Det 1 !H{Det ALL S} pet 1 !
55A | Grat___ Grat___ b~ S5A D s : Grat DOGONEY ('
‘M Q; 8] M 6f8 6
7 4 X-RAY o g 0
s 4 SPECT S s
286 54 256 256
20 ('A':"f, | 10 15 20
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7/9/73 ,
JOP 15B - COROMAL HOLE ON THE LIMB BB13: L1 sTuoY
TIME ¢ 50 45 40 35 30 25 20 15 10 5 0
Step|BB TARGET AT/ZAT (Min)lllLJllllll'llllllllllllllllllllllllllllllll||lllllllll
(1) |13 [* Point Hal at coronal hole on the 1imb or see PAD. Su: 4
or [*Rol1 82B slit tangent to white 1ight 1imb. (U/D 0000, R/L = 1R ). 48/52 _ ey
23 |*Record pointing coordinates RL +/- t+/N- %gy ;J
L-/R+ if JOP 15B is to be continued in the next orbit. A A R B el D B
¢ Select LIMB SCAN, MPC to LIMB OFFSET - 0000+5, then select LIMB PTG. s : : S
e Record 82B FRAMES REMAIMING before AUTO STEP initiation. TIME TIME
e Start 82B AUTO STEP Y —— 'S'(,,:
e Go to AUTO SEQ - HOLD before ESS and record FRAMES REMAINING.
’;llll\',r AUTO STEP [AUTO SEQ SW - HOLD |—
FRAMES DELTA 828 |o
e After SUNSIDE PREP, repoint s1it tangent to white Tight 1imb. wic
e Select LIMB SCAN and using MPC point to LIMB OFFSET position determined 52 ///
from FRAMES DELTA (See 82B LIMB SCAMN DIAGRAM). B ES 6.5
e Select LIMB PTG and AUTO SEQ - NORMAL. SCAN M3R e M3R 'I;e: R
55';1' o frat frat—— Grat
] "\ 8/ M \E
w07 o
54 ) % :
w:‘:) 0 10 5 20 25 30 35 40 45 50 55
A Second Orbit Only A—
BB23: ACTIVE LIMB STUDY
TIME 55 50 45 40 35 30 25 20 15 10 5 0
{Min) saa by oy T v ra byoga s To e by ea gy daay sl bes st
HAT PTG
i z NG |
| [Foarol i & itha %
56 { L= | i D eme— )
XUV Y/ Tine :: 4 RME :: 4 TINE
s;;il' 3 — :: EXP :E 3 C—
Pt hE
Xuv '
suT AUTO STEP [AUTO SEQ sw - HOLD }——=

SCAN J M3R \{- y M3R \Q s

Det

15B/15B
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JOP 15B (Cont'd)

(2)

(3)

(4)

36A

11

or
28

e Step 55 mirror to line 25.

*Ro11 and point Hal to PAD coordinates (10 or 20 arc secs above 1imb, See PAD).

e If XUV pointing capability exists:
*Ro11 82B s1it parallel to the 1imb.
ePoint 55 OFFSET so that 55 MAR is centered on a position
10 - 20 arc secs above the Timb and coronal hole.
e After 55 MAR, step 55 mirror to SLIT CTR

® Ro11 suncentered 300 arc minutes to position 82B slit at approximate
e location of 55 OFFSET in step (2).

®* Point 52 to sun center.
eRo11 to PAD coordinate or to position coronal hole at approximately 3 o'clock
(1-5 o'clock) and 82A XUV dispersion clear of coronal hole (if possible).

SU: 5
14/19

SU: 3
8/11

SyY: 3
8/12
or

SU: 3
16/19

15B/15B

TIME
{Min)

BB 2: corona

3
taas beyea gl

N\

1.5
PATROL
S

LLLLLLLL L

]

ENOWRN

BB28:
TIME 17

«
_

FAINT CORONAL STRUCTURES
12 7 2

{Min) vaa o ea daasalat
I BB'
SUBPART

HAI 1 FR/MIN
e \G7
- PATROL é
L
56 é
Xuv y TIME :/
SPECY bEl)\(P !
82A S :!4
XUV 4 TINE :?
sur gp— v
828 — 14
79 6.2
wic FAST SCAM
52 ® (CONT, EXTD STD)
3 M3R 16.50
SCAN ,
SPECT gg}T_ 4
55A |® 5
15/

BB11: spectra

TIME

{Min) 8

3

paa bl alis

BB
SUBPARTR uat »1e

/
“

.5
PATROL [

S
VL
V4

AR

S5A |

A
“ 43:/%%
70000
G
1,
SCAN ys AS Q‘/,// ’///
SPECT | Det1 ___ ¥/

TIME

Min) © 10

BB3B: specma

TIME

(Min) 2|||||16| 1111|1||||6|||1}1
8B

SUBPARTQ A §5 OFFSET PTG B HAl PTG
HAl  f 2 FR/MIN

X-RAY ég; ‘Q 2 9 z
T'E“ _ PATROL 7/

] W, 1 ¥, Y/
e 3
82A Expg/sxp ) %

LYANY. 77 8/ WV
st AUTO /
828 i

% 07
e // /// Z
52

. 4
SCAN 2/ QEKR {‘{l,{ I
SPECT o1 et ann gsf 53 |/
55A @ w2s ' Grat 00DOIIE SLT c?nl

YALAG:ED ;
X-RAY e/ 2 8 L/ 2\
SPECT Y H
54 256 ;

(TA:\A?-E) 0 10 - 15 20
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JOP 15C - EVOLUTION OF A CORONAL HOLE

Step |BB TARGET AT/ZAT
28 | e Point Hol at coronal hole (See PAD). Su: 4
or |* Ro11 82A XUV dispersion clear of coronal hole (and 82B slit for uniform emission, 16/20

3] if possible).
e Point 55 OFFSET so that MAR is centered on a position in the coronal hole.

(2) | 2 |ePoint 52 to sun center. SU: 3
or |*Rol1 to PAD coordinate or to position coronal hole at approximately 3 o'clock 8/12
28| (1-5 o'clock) and 82A XUV dispersion clear of coronal hole (if possible). or

SuU: 3
16/19

JOP 15D - COROMAL HOLE VELOCITIES

Step |BB TARGET AT/ZAT

(1) |10]eRo11 and point Hal to PAD coordinates (maintain PAD roll at 0000 or 10800). SU: 4

e Point 55 OFFSET so that 55 MAR is centered at boundary of coronal hole 6/10
and 82B slit for uniform emission, if possible.

(2) |19 | Step 55 mirror to line 25. Sy: 3

* Point and roll same as (1). 24/27
e After 55 MLS, step 55 mirror to SLIT CTR
(3) {10 | e Same pointing and roll as (1). SU: 3
6/9

S$-35
QUIET SUN - SPATIAL RESOLUTION BB10:
TME 252 CORONA TIME BB3: | TAINT QBJECTS TIME PRE-FLARE - HIGH TIME RESOLUTION
BT i
(M"',Jlllllllllllllll (Min) 111411||||||||ll|1L (Min) st e 1y g ley el

BB
SUBPART] 55 OFFSET PTG

BB
SUBPART[R 55 OFFSET PTG

HA1 |1 FRMIN HA1 4 FrMIn _
peereeeeny, AR 7
% G | x-rav 5/ oATROL 16 X-RAY \//
v PATROL / TELE L TELE ACT 1
el IEE
/// ////// 6 @“/// o

1
xov P I% Xuv Tive |
speCT | ~dw g SPECT
HEXP__J P
82A | Y% 82A
8] &2
Xuv Xuv
sur | aumo sLIT
828 828

| MAR(MLS) SPECT
t#] Det

_t Z S5A bp

) /% //

BB19: VELOCITIES

S n
'sEZ‘ gt .
:‘ﬁ %
@ :::

BB28: FAINT CORONAL STRUCTURES
TIME 17 12 7 2

{min) per lr s beaaalas
BB ]
SUBPART $C or 55 OFFSET PTG

HA 1 FR/MIN

6 16,
X-RAY & g
TELE PATLROL %
36 é
1/ A

Xuv TIME ]

SPECY W |
82A EXP i
4 v
TIME W

Xuv

—
823 - |6
wic FAST SCAN 7
52 (CONT, EXTD STD) 2
® 7
3/ (7
SCAN FD‘I‘E’$ A
SPECT e — 4

15C,D

e
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JOP 17A - STRUCTURE OF XUV AMD X-RAY BRIGHT SPOT

* XUV bright spots range from 3-10 arc secs in diameter and may persist for periods of days.
e These bright spots may or may not correlate with X-ray bright spots or intense bipolar fields
observed on magnetograms.

Step|BB TARGET AT/ZAT
(1) |11 |*Ro11 and point Hol to PAD coordinates if provided. SU: 6
*¢Ro11 82A XUV dispersion clear of bright spot and minimize emission in slit 8/14
from XUV sources other than bright spot, if possible.
o If XUV pointing capability exists:
ePoint at center of bright spot.
eMaximize DET 1 or 3
*Log and voice down pointing coordinates (on photograph) and sketch position of 82B slit.
(2) |11 lePoint Hal to a position 10 arc sec to the left of (1). SU: 3
*Ro11 same as (1). 8/11
(3) |11 [ePoint Hol to a position 5 arc sec to the left of (1) SuU: 3
*Rol11 same as (1). 8/11
(4) |11 |ePoint Hol to a position 5 arc sec to the right of (1). SU: 3
eR011 same as (1). 8/11
(5) |10 |ePoint 55 OFFSET up approximately 85 arc secs from (1) to center 55 MAR on bright spot. | SU: 3
*Ro11 same as (1). 6/9
(6) |36A[e Step 55 mirror to line 25.

*Ro11 same as (1).
e Point 55 OFFSET up exactly 85 secs from pointing in (1).
eMaximize DET 1 or 3

e After 55 MAR, step 55 mirror to SLIT CTR.

JOP I7A

S+
o+

(2) ®

T (3)(4)

?%‘0: BB]]: SPECTRA B'as: SPECTRA
TIME  PRE-FLARE - H TIME 3 TIME 7 16 1 6 1
{Minj {Min] s by vy b (Min) paa br v bavradrgeals
BB BB BB
SUBPARTHI5S OFFSET PTG SUBPARTH 11 PT6 SUBPARTR A 55 OFFSET PTG B HAI PTG
HA1 2 FR/MIN Hal | 2 FRMIN
‘ ' 5116 JF: 3 /4
x-ray ¥\l 2 | xaay | 2 N Z
atroL H D - Ex___H PATROL [/
TELE PATROL | _.§ PATROL TELE PATROL ] N %
[ P |
56 1o W 7277777 56 ZJ SIV il 7
. . s
] |
Xuv TIME % Xuv KT
SPECT Wy SPECT W [l
82A / EXP 17 82A [exr 1
AN A 8/ Q.2 YA
Xuv / //, - XUV
SUT I AuTo 7 //// sur | o AUTO
828 700707 | eas
% % A%
4
WLC g 7 WLC
7, 52
1B
Z G AT VAN
SCAN GAS ] uaR RY gas
ol NI T Y
S5A N 25 orat NI o1 om
8/ M _eE]8 3
X-RAY - - -
SPECT 2 ' 2 9
| 54 256 256 256
(T,k'f:) 10 15 20

i
wa ¥a

[JOP 17A/B
¥

el B

- seyr " 3
" Bright Spot-Maximized Point
RL

u/D L/R

17AI17B

S$=37
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JOP 17B - SHORT AND LONG TERM EVOLUTION OF XUV OR X-RAY BRIGHT SPOT

STEP} BB TARGET AT/ AT
(1) |33Aj*Ro11 and point Hal to PAD coordinates. Su: 5
eRo11 82A XUV dispersion clear of bright spot. 16/21
ePoint 55 OFFSET up 85 arc secs to center 55 MAR on bright spot.
33B|ePoint Hol down 85 arc secs to bright spot. Sy: 2
*Ro11 82B s1it to minimize emission in s1it from XUV sources other than bright spot. 6/29
eMaximize DET 1 or 3.
sRecord pointing coordinates RL+/- U+/n- L-/R+ and sketch
position of Hal reticle relative dark and bushy clumps.
(2) |36AjeStep 55 mirror to line 25. SU: 4
*Ro11 and point Hol to PAD coordinates 14/18
*Ro11 82A XUV dispersion clear of bright spot.
*Point 55 OFFSET up exactly 85 arc secs.
eMaximize DET 1 or 3.
eAfter 55 MAR, step 55 mirror to SLIT CTR.
36B|ePoint Hol down 85 arc secs. SU: 2
eRo11 82B slit to minimize emission in slit from XUV sources other than bright spot. 6/26

eMaximize DET 1 or 3
eLog and voice down pointing coordinates RL+/- U+/D- L-/R+
position of Hal reticle relative to dark and bush clumps.

and sketch

QUIET SUN-SPATIAL RESOLUTION

17B/17A

- FAINT OBJECTS BB36:
TIME 18 13 8 3 TIME
(Min) 231111!4_1LL1111|I (Min) 2I]. ' |61||||1|1|
BB BB
SUBPART A 5. OFFSET PTG B HA1 PTG M
ual J1 FRMIN HAI
% Q N7 2
X-RAY PATROL PATROL 2 X-RAY : é
56 bo % 56 %
1/ H1 1 EN '
xov e "(ms £ /TIME k jTIME { / Xuv
SPECT WV i _“ W W SPECT
82A zxp I EXP_ ] EXP___ | EXP) 82A
JL J: 2
‘ 8] %.2 7
Xuv A Xuv
sur AUTO sut
828 828
7
52 52
1) G.5E
SCAN %AR K-‘I RAT: ,f SCAN
SPECT m v SPECT
55A Grat 55A
8] M \6[
X-RAY 5 4 X-RAY
SPECT J SPECT
54 256 | 54
w,“:, 0 10 15 20 ',},'f:,
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01-07:
DISPLAY

l B FORMAT 1
D2 FORMAT 2
+D (500)

(oo)Caw

(01)ALRT

(02)ATT ERR*

(03)SI OFST*

(04)GMT

(05)X} RG RTS
 XXX1

06)Y
07)z) DEG/S
(1101
(12)2 STATUS
(13) 3} WORDS
(12)a
(15)5
*XXX.1 DEG

D3+3D SINGLE
MEM LOC:
TOAAAT AAAAAA
50AAAf= ADD
5XXXX:

0CT:50100

’ DEC:54+0GG

GG(OCT) =

SCLE FCTR

MON ACQ SS
X/Y PRI
X/Y SEC

ARl

D2 CMPTR XOVER

10-17:
CONFIG ACS

D (500)INH

D (500)-_7f}
00)CMG CONT
(01)TACS CONT
(02)CMG AUT RST
(03)AUT GG DUMP
(04)STR TK CONT
(05)RANDM REACQ
(06)S055/HA DR AUT
(07)FSS DR AUT
(10)CMPTR XOVER

FOR SELF TEST
(11)STR TRK UPDT

f2+D (500)SELCT
(00)ACHERNAR
(01)CANOPUS
(02)a CRUX
(03)SR/SS CMPTR
(04)SR/SS SUN
(05)INIT STRPDN
(06 )DOCKED
(07 JUNDOCKED
(10)SEL FLT OPS

[3+D(500) CMG
REDUN MGMT:
-VREF RM
(10)CMGIA 1;RM INH
(20)CMGIA 2;RM INH
(30)VREF RM ENA
-CONFG CMG'S
(C=1+CMG1;ETC)
(C2)CONT&RM ENA
.(C4)CONT&RM INH
(C6)CONT ENA;
RM INHIBIT

[ 8+D(500)ACQ _SS
REDUN MGMT:
-X AXIS CONFG-
(01)P&S;RM ENA
(02)PRI;RM ENA
(03)SEC;RM ENA

(12)RM INH

-Y AXIS CONFG-
(04)P&S;RM ENA
(05)PRI;RM ENA
(06)SEC;RM ENA
(13)RM INH

- SUN PRES

(07)P&S;RM ENA
(10)PRI;RM INH
(11)SEC;RM INH

[8+D(500)RG
REDUN MGMT:
-CNFG RG AXS-
R=1:X,2:Y,3:Z
(RO)RM INH
(R1)18&2;3BU;RM
(R2)1&2;RM ENA
(R3)1&3;RM ENA
(R4)283;RM ENA
(R5)1;RM ENA
(R6)2;RM ENA
(R7)3;RM ENA

[8+D(500)SEL
APCS MODE
(00)STBY
(01)EXP PTG
(02)s1
(03)zLV
(04)ATT HLD CMG
(05)ATT HLD TACS

fA+9D INIT DLY ZLV
SOBBB—_}GMT:MNVR

ENA

- 50BBB; SI+ZLV

50BBB) LSB=1SEC
S50EEE} GMT : MNVR
S50EEEZLV-SI
50EEE) LSB=1SEC
52XXX) ZLV ATT
5+YYY;BIAS:
52777) LSB=1°

20-27: MNVR,
CMG, FSS, ST 06

3D(5+)CRS MNVR
AT protsg L

1+3D(5+)FN MNVR
(XXX)(YYY)(ZZZ).1

P2+3D(5+)CMG CG&HLD
(XXx(YYN({ZZZ) |

LSB=1% 3H
CMG_NOM CGE

f4+3D(5+)BIAS MOM

(XXX)(YYY)(ZZZ)
LSB=1% 3H

P3+4D FSS WG DR
510RR5§7TTTﬁﬂT'
50RROfLSB=T"
StOUU}U/D DRV
50UU0f LSB=1"

CMPTR_XOVER
~EXECUTE

B2+2D STR TKR
0G BU
SiDDD}DDDDQ_OG
50DDOfLSB=1"

30-37:
UPDATE

16K ATMDC DAS CODES

40-47:
ATMDC

ST WD 1

00100

MXXDD|
CODE: STATUS

A~INRPT FAIL
0:NONE, 2,4
1:18T7,3,5

B-CMG R'SET
0:INH
1:ENA

C+CMG RSLVR
V-REF TEST

0:NORM
1:FAIL TEST

D+>CMG FOUND
IN ERR (RM)
0:NONE
1:CMG 1
2:CMG 2
3:CMG 1&2
4:CMG 3
5:CMG1&3
6:CMG 2&3
7:CMG 1,283

EF-TACS PLSE
WIDTH(OCT)

04:40MS(MIN)
06 : 60MS

10:80MS
50:400MS(MAX)

S-39

ST WD 5

52003350015

 F>SPARE

0
CODE : STATUS

A~#MOM SMPL
0:4 SAMPLES
1:1 CONT SAMPI

B-~SPARE

C+STAR' USED
0:ACHERNAR
1:CANOPUS
2:0 CRUX

D»ST 0G UPDT
0:INH
1:ENA

E>X&Y ACQSS
COMPARE
0:NORM

1:X DISCOMP
2:Y DISCOMP
3:X&Y DISCOMP

B3+D MNVR TIME | B0 TERMINATE 03550011 32001,
500TT :LSB=1MIN - 0 n{ 0
. CMPTR BU ENTR 0 1
Bl+D ORB PL ERR - _CODE:STATUS | CODE:STATUS CODE : STATUS
54+DDD:LSB=0. 1 3 INIT LOAD
m - A+CMG CONT | A+STRPDN CNT _A>TBLSHT MD
+xD MEM LD 0: INH _ 0:SEL PRIME 0:NOT ACTIV
B2:D 66 DMP1/23 SOMMMARA- | 10 ENA 1:SEL BU 1:ACTIVE
S0AAAS MEM LOC
B3+2D TIMER A;B 50MMM}MMMMMM=IST B-TACS CONT | B(C,D)-X(Y,Z)RG'S] B-»DAS INPUT
£0TOC T#] 5 5 50MMMf 16 BIT WD | O: INH USED TO CNT 0:NORMAL (OK)
5+0DDTMRAIBIAZH | -R'PEAT FOR n WDS 1: ENA B(CD)B(CD) 1:FUNC ONLY
C=[0 N2B M| o 0:NILA:3 2:FUNC UNDF
I /eARtTa | e o e | SV OSS | T T2 eDATR OLY
UPDT T 7:T.2; C+M -
%&L"%’{% BB(TWce)IMPLNT | 1prr usep | D7 segy’ 6-NOT ACTRET
0 G820 wew ouwp | 223EC USED 1:NOT ACT-SET
EE;BDBACEBIHEST 50RSSIR=REPS 5= | >:T2S USED § eupg TEST FAIL | 371N Proccor
LSB=TNWT | 5O00EEfSTART BLK | E,siF TEST O:NO FAIL'RS 4:IMPL REQ-RST
B@+2D RG DRIFT E=END BLK PRG XOVER | °F & oo 5:IMPL REQ-SET
50066 [GG ]Jm 0:16K INH °
reaxTacs | B TRBLSHOOT 1:16k ENA | 3 ZBY FAIL D>LD OFLOW
040506071011 4:8K INH &: 78 FAIL ’ &F'MAT SLCT
YAV 17273 5:8K ENA & YaX FAIL 0:F'MT2
5+0DD 7:2,Y,&X FAIL 1:F'MT2&0'FLO
GG = RG FOR F>ST TK CNT 2:F'MT 1
DET UD 0: INH ECONT FAIL 3:F'MT180'FLO
DD = DFT J: ENA 0:ALL AX OK
LSB~.0001°/5S 1:NO X CONT E+AUTO DOOR
2:NO Y CONT CONTROL
BZ+22D NAV DATA 3:NO X&Y CONT 0:FSS, 55- INH
SNNNNy TTDATA WD 4:NO Z CONT 1: FSS-ENA
S0NNOJ IN SE 5:NO X&Z CONT 55- INH
N _NAV ELEMENT 6:NO Y&Z CONT 2:FSS-INH
1 ORB ASC NDE 7:NO X,Y,&Z CONT 55-ENA
2 ASC NDE T 3:FSS,55-ENA
3 ORB INCL
4 R®:RORB
5 AORB W'NITE 0+ UNDOCKED
6 ORB RATE 1:DOCKED
7 MN ANOMALY
o AASC NDE (@) CaW ALERT
}? N0$Ahl§?¥§§ 520033 50000 52003; 50001
AAT MY BECD=CODES PBCD=CODES
A=LAST C&W A=LAST ALRT
D=1ST" C&W D=1ST ALRT
CODE : CONDTN CODE :CONDTN
~ 0:NO C&W e o
*]:TACS STUCK ACS1+: CMG MALE +:
2:HI RATE 0:NO ALRT 7:CMG FAIL
*3:SELF TEST 1:ANY RG 8:CMG V-REF
4:CMG SAT 2:X(Y)ACQ SS  9:CMG AUTO RST
*5:RG(2NDOR3RD)} 3:RG SCL SW (ALRT CMD RS
*6:TACS ONLY 4:NO ST TK ALL LITES)
*7:ACQSS (2ND) 5:T-MNVRCREQ
*DSPLY RESET 6:CMPTR RSTRT

16K/8K
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8K ATMDC DAS CODES (520+ ) 7/9/73
01-07: DISPLAY |10-17: 20-27: MNVR, 30-37: UPDATE |40-47: ST WD 1 ST WD 2 ST WD 3 ST WD 4 ST WD 5
CONFIG ACS CMG, ST 06 ATMDC
p3+0(500) [[d+D (500) INH 213D (5¢)FN MNVR | B&l+D TACS WIDTH BO] TERMINATE 52003350011 003:500712 52003;50013 | [52003;50014 52003;50015
(00)CawW [11}+D (500)ENA (XXX)(YYYY(ZZZ).1° | 5000D LSB=10MS - ON, TILL N XXX No.JoP 0. 1000 ABCION,,
(02)ATT ERR* (00)CMG CONT CMPTR BU_ENTR N\Mddao 0D EF [ I\MT E i
(03)SI OFST* (01)TACS CONT 23] cMG_NOM CGE BA+6D NAV_DATA CODE : STATUS CODE : STATUS CODE : STATUS CODE: STATUS CODE : STATUS
(05)X) RG RTS 02)CMG AUT RST 52NNN IN SE 421 INIT MEM LD '
(os)v}  XXX] (SaI Rt aa pume B3 (s1)1as o R NAV ELERENT —_— pooliG CONT A>SPARE A~SPARE A>SPARE As# MOM SMPL
(07)2) DEG/S XXX)(YYY)(ZZZ) T A0RB M'NITE | B3+xD MEM LD 1:ENA 0:4SAMPL
(mn {2+ (500)SELCT LSB=1%3H 2 AAT M'NITES 50AAA}AAAAAA= ' B(C,D)-X(Y,Z)RG'S | B+DAS INPUT B+CMG RESET 1:1SMPL
(12)2] STATUS (05)INIT STRPDN _ 3 AORB RATE 50AAASMEM LOC B-TACS CONT USED TO_CNT 0:INH
(13)3) WORDS (06)DOCKED 7+2D(5+)STR TKR 4 SOL ELEV FRM 50MMM}MMMMMM=1ST 0: INH B(CD) | B(CD) 0:NORMAL 1:ENA BCDEF-SPARE
(14)4 (07 ) UNDOCKED 06 BU — ORB PL 50MMMf16 BIT WD 1:ENA O:NIL [-4:3 1:FUNC ONLY
(15)5 5£DDDY DDDDD=06G 5 STR TK 0G -REPEAT FOR n WDS 1:1 [5:1,3 2:FUNC UNDF CD->SPARE
*XXX.1 DEG RG/ACQSS SEL 50DDOfLSB=1" 6 EPC X/SOL N § CD»  ACQSS ng > 6:2,3 4:DATA ONLY
4] MEM LD CMPL . BR EF>TAC PLSE
D4+30 SINGLE IS (sax1z) 9 HEN LD apL Y o bsapT R Caen Lo | uomslocn)
MEM LOC: = : TWI ; JF> : 04:40MS (MIN
0 AARA SoNY iRt ES (TWICE)IMPLMNT | 2:SEC USED 2:IN PROG ..
EXXXX: —_— i
0CT:50100 0:NO CH 2:RG2 O:ON 8K SEL D+LD 0'FLOW
DEC:5£0GG 1:RG1  3:RG3 0:0K
GG(0CT)= F>ZLV MODE 1:0'FLOW
SCLE FCTR 4+ (50xYZ)BU 0:INH
RG SEL FOR 2:7LV TACS E~SPARE
MON_ACQ S5 EA AXIS (ABOVE) 6:ZLV CMG
05 X/Y PRI F->ACS GAINS
0§ X/Y SEC fieD(500)SEL 0:UNDOCKED
APCS MODE 1:DOCKED
(00)STBY _
(01)EXP PTG
(02)s1
(04)ATT HLD CMG
@Z+11D INIT DLY ZLV
S0AAA GMT STRT
SI+ZLV*
50BBB g¥TZEN2
. +ZLV
50CCC GMT STRT aw
ZLV+SI* ;50000
50DDD GMT END gégggcooss
ZLV+ST* A=LAST C&W
5£XXX)X,Y,Z AX D=1ST C&W
5£YYYRATE CODE : CONDTN
54777 VSI+ZLV** 0:NO C&W
5£XXX)Z,Y,Z AX *1:TACS STUCK
5+YYYRATE 2:HI RATE
5+777) ZLV+SI** *5:RG(2NDOR3RD)
50R0K R=0 EREP *6:TACS ONLY
=1 RNDZ *DSPLY RESET
K=0 TACS
=1 CMG
*LSB=16 SEC
** SB=,0005 °/S

8K/16K




7/8/73 v

FUNC/DC-0

RG A ATMDC/WCIU STR TRK CMG TM REDUN X-RAYTELEW] _[SCAN SPECTHDl
] OPERATIONS [520) |PWR B0] o ofr - | POWER 1 2 3 [JASA: PRI/SEC [SIG COND HA1 HTR-P/S[O78 / [003| [THR-PRI 7@ [ pur - pre o7t
POWER X Y 7 < NCIN PUR. BRG TTEToeeTon] | 72 ki -ALL ON: [132} flHA1 HTR-OFF 043 |: Jrurv-sec ]
. . TERMINATE  [40 136 [176] {|CMGI . - F- . THRM-OFF 121}] IMN PWR - OFF 33
ALLON - 17210071027 455 1z HTR ON, AUTO IMH EXP [122] / [156] | -TURN OF -
RG1 OFF 026]052]053|] BU ENTR 41 ' ’ 1 51777 ASAP [101] 7 [121] | 1:[066] 6: [165] § DOOR MTR ENA/INH: CAM PWR-ON 042]] VTHRM-ON/OFF [044] / [112
RG2 OFF  [131]067[106|] INMIT LD  [42] PRI OFF 10561 |[WHL PWR ON - 136 iz a 2: [oas| 7: [145| |11 Pr1,2 sec [o3] / 38| lcam pwr-oFF 022]| |DOOR - OPEN 64
APCS BUS | Re3 oFF __ [To7fostliesl| MEMLD 123 porerson oodl Hlesst “savo on otosatorr] | exe (1371, [z | 3: ) e: 108 | sec.2 pri [1z4] 7 135 RN L — 123
162 ON - 172 §WHEEL prog 1kPLAT a5 [CONFIG ST TK™ ||CHGIA PHR OFF, AUTO I [l6zlozzfo3a) | ASAP 035/ (077 4: 67} 9: 1025 e e, ENA/INH /
; 8;; ggg ALL ENA 0051072 (1) ;2 MEM DMP 76| 5201A+50008 wngEngorr 83} };g g.;.g 3v-gXKH;4é /10 R ASM ENA/ INH / SEC DR MTR:**
RG1 INH 1511111 ' 47 1% AB B v . ENA/INH 0
CID L0G BUS | sc2 vy HEZIOSL or do'ngsres | e st 1w (g | lsevio e o e | o haa/ o2 | a8 XUV SPECT S
122 ON [073] | RG3 INH 0111154 [1521} 52004, 5XXXX, INH ST TK [ol4]* | AU 1. Neel a- , . e1: [173] 2: [053
10FF  [033) || FINE GAIN tosatoaatoas] °ciiys ACHERNAR  [2]0]* | EVAC VLV OPN** loTjoss|TTe} | Exe 163}/ (18] { 1: [168 ‘5‘: 392 I PUR-ON Bl -3: [z ea: (106
2 OFF  [006] | CRSE GAIN 112711231121 50100 (SEE CANOPUS 2T * | EVAC VLV CLS plzisizigizly g A 16717 fotsl | 3: 172l 6: (1511 | Ha DR AUTO * THRM-GN o171l *5: [136] e6: [166
S REDUN MGMT CHECKLIST) «=CRUX 2[2]* | CMGIA HTRS ON* -004-004 0044 MUX / 33| 7: [152
TV SYS BU TN : OUT GMBL BU: CMGIA HTR INH 177[602[00 4 PPS B 210 MUX ENA 52011+ 000 THRM-OFF o PSP OFF 172
1 ON 131] B (RA=10 THRU 37) POWER [30 52027+5+DDD BRG 1 TEMP MON 164]124[07 MUX / -ALL ON [027-] INH 52010+ PWR/DRS-ON 147 s
OFF 134 -CNFG RG AXS- PRI CN 143 50DD0 ’ BRG 2 TEMP MON 1441032]153 1 PPS Al OFF [173 SYS CONT PWR/DRS-OFE* 127 eMAR  [057] eGAS [T
2 ON 011 =1+X.2:Y.3¢ SEC ON 163 i BRG TEMP MONS OFF -133213331331 exp [0a2]/[022) | A2 oFr (053] JTV PRI DR MTR: :
R=1:X,2:Y,3:Z , DISPLAY: 52003+] =~ tTEtoTs ENA/INH  [T28]/ *GREF [031] *GSS [067
OFF  [107]§ (noy INA RM’ (Ra) 283 | JAUT xove  [077 > * BRG HTRS INH 015101510154 § 1/15 PPS A3 OFF [022 i TR 05T
T™ SYS BUS ; . 1 P&S OFF  [023 ALERT 50001 ISOL DSAT RSVR (4.8) -1652165- 165 EXP [075]/ (1751 | BO OFF {106 1 9 SEC DR MTR: T 21
108 [15] E;) e EZ% 2 HTRS 3-WD 150011* | CON DSAT RSVR (4.8) 145[1051025] [ RT DATA T0 RDM N [131) / [OT1 ENA/INH - [128] / [027 o TP 3
' -WD 5 50015 * MODE-AUTO 2 -
oFf [z (R3) 183 (R7) 3 " ENA Gog)w+ | S-WD 5 5001 V REF 4.8 [30] DISPLAY gL /993 | -AL on  zm] OFF  [134)/ o7 =10 PRES GAGE-OFF 072
20N [047 PRI INH 77 FSS SRCE_INPUT  52003+D PE DATA TO ~TURN_OFF- XUV SLIT SCAN SPECT DR AUTO *
OFF 1065/} UDRG DRIFT * SEC INH {002 POWER PRI 06411 3 Cal * 50000 xMTR [043] 7 [T03] | 9: HS3{ N: 12| § vID SW_ABDR 1/2: ¥N PWR-ON 065]| ENA 52011+ (p550¢)
TCS BUS 52036+ 2D: MN TMR B0 28 DG S [012[ ALERT* 50001 § cony foet] / [o17] | K: 1331 Y: 007 o 3el/ ez MN PWR-OFF 045|| INH 52010+
1ov  [a7]f 50066 [663010703 TMR: A [055 T M1 S- SYNC [054] / [014 THRH-ON 033|[ <
oFF 7] RGN B [035] L ov o8 Cc(gll\l\IFEll‘JE . S-WD 4 50014 f§ ~(7"ppg & PCM/DDAS__ | SYNC GEN THRM-OFF oos|| X-RAY SPECT
20N [066 040508071011 MLU PWR [0 pas OFF  [132) | con inu [oT0s(590) REDUN MGMT * { 1/15 pps) PRI"ON  [T62) | ~PRI/SEC: (165]/(143 PWR/DRS-ON O13] |y PlR-ON_ D35
kA% 2L PRI OFF [144] | MON MODE: PWR/DRS-OFF -
OFF 1167 YINAYSZ 22z ON/MEM ENA  [045] | 455-Hz cHG CON  (00) 52013+ (500) IMEAS SUP (PIS)] PRL oFF 4 | "Noewes’ /e /DRS-OFF M PUR-OFF T
22 OFF {046 5+0DD; DD=PAD ; CMG AUT RST (02) V-REF ON 064] / [012 PRI DR MTR:
OFF/MEM INH 013 | PRI OFF (056 GG OMP (03)  VREF-1 RM INH (10) =351 | SEC oFF [032 ENA/INH  [005) / [026]| |THRM PUR-SEC 163
HTR OFF 127] | PON/s OFF [I6T| | AUT G& TP (03))  vREF-2 rM 1N (20)] OFF 0131/ 13l §yum TM _CONT SEC DR MTR:** THRM PWR-OFF . [115
as OFF 1132 DISPLAY MEM SEL POFF/S ON 016 c?i{&‘(‘))vv‘%?%g}) RM ENA (30) JASAP 1 ON 5771 | BUS PR ENA/INH  [132) / [066]| JDOOR - OPEN 137
SC 8N ](2)6 22003+ P/S HI: [007 /057 |DR MITR LSB=1% 3H -CONFG CMG'S- buMp TMR_(P/S) | 1 off 125 ON  OFF ==—=— IDOOR - CLOSE 142
SEC CaW P&S L0 o3l | PRIENA D) | on'oer 073 (C=1-CMG1; ETC) N [167)/[058 | , on el 1[5 /(25 WLC [40] PRI DR MTR:**
ALERT MLU CONT [20 PRI INE  [I7T) | Blaswom oogh(5¢) CONSRM ENA  (c2)] OFF [06 /o > oFf  [oesl| 2 [0a7)7(0s5 MM PUR-ON 577l ENa/INe (0781 / @ET)
XY Re SEC ENA 01 (XXX)(YYY)(zzz) ~ CON&RM INH _ (c4)J CNTR BYP: S XMTR 20 MN PHR-OFF 116]| SEC DR MTR:*
CHGR  REC X ) RG RTS s Yz o | stC i oag | XXXV CON ENA;RM INH(C6)f ACT a57] [ ASA 12 UN PHR-STBY 057)| ENA/INH - (O058] / (1411
No. oM OFF oN OFF § v .xxx1 ! 123 / 192 | VDGE DR 52025+ = DACT 111] | oN 045] | INPUT  RCDR [034]036 THRM-ON 36]| FILTER
o 1 [137[142]741]055 DEG/S EXECUT 5.0RR L R/L DRV | TAGS CNF1G MGMT AMA REPROG [004] | OFF 013 RL TIME [T17076 THRM-OFF 176 -1/2/3 (1571 / (021 / 037
s 2 oz 55RR0}L53 7" |DISPLAY: 52003+  520AA+50BBB DSIU OUTPUT  FWD [033]104 DOOR-OPEN 1771 12,3 RSET: 075
o, s TR 0 Bl rcon g | SR o8| e
5 5 ) ' CONT INH: 10+001 PRI DR MTR:** -
e 5 [122]156[101]121| § B(C,D)*X(Y,Z) PWR 0] on OFF 50UU0 f LSB=1" S-UD 1 50011 UPDT P/W: 34+0TT OFF 1541} RCDR 1 2 ENA/INH  [055] / [TaT]| MN EA HTRS: 100
* 6 042]02210751175 GS USED TO CONT PRI (134 [1237 DISPLAY S-WD 4 50014 UPDT F .= 35+NNN* MEAS SUP RCD 7377013 SEC DR MTR:** ENA/ INH / o1
* 7 135]174]9741003] § [B(CD) [B(CD) SEC 1047125 52003+50013 § PRI ON 064 PB 1471134 N ENA/INH [076] 7 [061
s § Gnprelostiony] | RI—E i R MGmI* S-WD 3 S ON G| coFF 1271107] { conv-pRI 062] | XUV MON
. 1:1  15:1, 52014+5000D U CONV-SEC 123/| |DRS-OPEN 04
210 RIS 13 T8 ) [2:2_ [6:2.3 X Y _s s=s pRes |DR CONT EPEA RG(EPC) RASM HTR | DCS CONT *0DE-STD 155] | Ines-cLose [126]
*12 054]014]161/016 3-B 02[05] | P+RM 10p/CLS: PRI ON 062 PRI SEC BOTH OFF oozl| 1 ({%4/1116 ALIN CNTRLR ENA/INH  [132] / (068
*13 1056]04T[T64 1144 03]06] |S+RM ISEC ON 102 ON ON OFF 2 /LLZ6 UP/ON  [GT4)/ [T61]| SEC DR MTR:**
°14 1241032071153 10| P(NO RM) P&S OFF (123 L/R (0650131045 B RITARY LFT/RT  [016] 7 [056] | EA/INR  [005| / [028)
215 |LE3 oAtz 007 TTIS(NO RM) | FSS DR AUTO » u/D PRI [T55 u/p [07310061033 S = SECONDARY STOP 041
. RM - _ - [/
«17 [031]051154]027] | 121131 _INo INH 52010+ 20007 f L/R PRI 1051 PWR OR PR = PONER ALT CODE: BameLIN-DISC MAN 105411 FVA [40]
*18 [173[053 0241106 DISPLAY: o s DSPY = DISPLAY 1 4: SUBTR LAST 3 NUM' FROM 377 LTS ENA 002
52003+ 500) MPC PRI IO CON = CONTROL (EX: 30157, ALT = 30220) INH 177]
cau_[00J* ALRT 01+ Foor i e+ 500) 0P = OPEN 5: SUBTR LAST.4 NUM FROM 7777 *x RCP HTRS ENA [3000
S-HD 1 STBY ZLV* cL= oot (EX: 52011, ALT = 55766) - INH [40007
f\-c"c’zgssa' v 529 % Exp ATT HOLD (CMG) INH = INHIBIT * 16K PROG ONLY
PRI SEc log | 192 G AT KoL (TACS) *% MULTI FUNCTION COMMAND (SEE LIST)
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ATMDC PROGRAM OVERVIEW

ATTITUGE REFERENCE AND CONTROL

Strapdown -

A calculated reference of OA attitude with respect to
Solar Inertial based on selected Rate Gyro outputs.
Selected Acquisition Sun Sensor outputs are also used
during the DAY phase of the orbit, while in SI or EXP
PTG, for control about the X and Y axes. The Star
Tracker outer gimbal output is used to calculate posi-
tion of the Z axis wrt orbit plane when in SI or EXP,
but it is not used for control. The strapdown is in-
itiated by issuing DAS commands 52012E and SQ005E.

Rate Gyro Scale Factor -

The Rate Gyros have two scales (Fine - 0 to 0.1 deg/sec
and coarse - to 1.0 deg/sec). The scale factor is
switchea on all gyros at once. It is set to coarse for
any sensed rate greater than .088 deg/sec and fine when
all sensed rates less than .078 deg/sec. A failure to
inaicate a switch results in the following:

1. Reselects the previous good scale

2, Sets the ACS ALERT (Condition 3)

3. Inhibits future scale switching

4. Limits future maneuvers to .085 deg/sec if fine

is selected.

CMG/TACS Control -
TACS firing is used only for the following:

1. Provide CMG momentum desaturation when the "System
Momentum” requirement exceeds 96% of 3H (3CMGs) or
2H (2 CMGs). The firing time will be an integral
multiple of the MIB firing time and based on the
momentum deficiency.

2. Reduce vehicle rates in the event of a (MG Reset
Routine after the nominal momentum configuration
is established. This rate reduction is provided
by rate error deadbands (No Attitude Deadbands),

X and Z axes 0.02 deg/sec; Y axis 0.01 deg/sec.

TACS Only Control -

1. Selected manually by MODE ATT HOLD-TACS or in-
hibiting CMGs with DAS codes 52010E and 50000E.

2. Selected automatically (ACS MALF C&W, C&W Code
6) by loss of 2 CMGs, an attitude error of >20
deg (60 deg during a CMG reset), or if more than
three consecutive CMG reset routines are required.

3. TACS only control (not maneuvering) deadbands
are: Attitude - X, 3.0 deg; Y & Z, 2.0 deg.
RATE - X, 0.3 deg/sec; Y & Z, 0.2 deg/sec.

4. TACS only control (maneuvering) deadbands are:
Attitude - None. Rate X & Z, 0.03 deg/sec;
Y axis, 0.015 deg/sec.

STAR TRACKER
1T Star Tracker Control is enabled, (52011E & 50004E)
the computer will ‘control the STR TRK while in SI or
EXP PTG mode and attitude. If the STR TRK is in AUTO,
the computer will issue a search command. It will
issue a hold if the search function continues for
25 sec. It will issue a hold if navigation indi-
cates the star will be occulted by the earth and
issue a search when it is unocculted. It will also
jssue a hold if any other APCS mode is selected. No
ATMDC control is provided in any other mode.

If use of the STR TRK outer gimbal angle is enabled
in the computer program, this value will be used as

a reference of the vehicle Z-axis orientation wrt the
orbital plane. This is only applicable in SI or EXP
PTG mode and attitude.

If computer control is not provided, STR TRK search
(ACQ AUTO) and hold (SHUTTER CLOSED) commands must
be issued via C&D switches. Search mode will conti-
nue through the Fine Search (3° X 4°) to Coarse
Search (10° X 30°) and continue the search until a
star is acquired or the hold mode is selected.
Albedo sensors still provide automatic shutter

§ closure (and/or hold) to protect the STR TRK from
Earth and Sun 1ight.

—

CMG_SPECIAL ROUTINES

CMG Reset Routine -
1. This routine places the momentum state at the
nominal for the vehicle's position in orbit.
2. It can be entered manually, when the CMGs are
enabled, with DAS code 52023E (CMG Nominal Cage).
3. Automatic entry is enabled with DAS codes
52011E & 50002E and inhibited with DAS codes 52010E
& 50002E.
4, Automatic entry (ACS Alert Condition 9) re-
sults when all of the following occur:
a. SI or EXP Mode (not maneuvering)
b. Vehicle has been in SI attitude for at
least 200 sec.
c. Auto reset is enabled
d. Caging is not active
e. A CMG gimbal is on a stop
f. Ihe attitude error is greater than 5.7
eg.
5. The sequence of events during CMG reset is:
a. (0 to 60 sec) suspends TACS and drives
CMGs to Zero H
b. (60 to 100 sec) drives CMGs to nominal
H values.
c. (100 to 160 sec) TACS enabled to reduce
rates.
d. (160 to ATT recovery) CMGs enabled to
remove attitude error.
e. Note - If the gimbal remains on a stop
and the attitude error is greater than
20 deg, the Reset is repeated. If more
than 3 consecutive Resets are required,
control reverts to TACS only (C&W Con-
dition 6)

CMG Outer Gimbal Drive Logic (0GDL) -
OGDL is outer gimbal stop avoidance logic that s
active when CMGs are controlling for:
a. The first and last minute of any maneuver
to SI, ZLV, or any ATT HLD maneuver.
b. ZLV attitude from 300 sec after ZLV ac-
quisition until another mode is selected.
It is active for only one CMG at a time. It
detects any time an outer gimbal command would
possibly cause impact with a gimbal stop. If
such a condition is detected the inner gimbatl
is held and the outer gimbal is driven to the
0% meter position. Driving of the gimbal may
momentarily produce attitude and rate pertuba-
tions, but normally the other two CMGs will
absorb this.

DC-O/FUNC

MANEUVERING

SI and ZLV Acquisition -
Commanded whenever SI, EXP PTG, or ZLV mode is
selected. It uses the previously loaded
Maneuver Time (52030E & 500TTE) to establish
the maneuver rate which is limited to 0.3 deg/
sec.

Attitude Offsets -
Fine (0.1 deg increments to + 51.1 deg) and
course maneuvers (1.0 deg increments to 255
deg) can be performed in ZLV or ATT HOLD modes.
Maneuvers requested in the ZLV mode are entered
based on ZLV attitude or the last requested ZLV
offset attitude. All offsets are removed upon
a new mode selection. Haneuvers requested in
the ATT HOLD mode are all relative to the
previously requested attitude, i.e., accumulative.
Each maneuver uses the previously loaded Maneuver
Time (52030E & 500TTE) to establish the maneuver
rate which is limited to 0.3 deg/sec.

SI Offsets -
Fine (0.1 deg increments to 4.0 deg) and coarse
maneuvers (1.0 deg increments to 4.0 deg) can be
performed in SI or EXP PTG modes about the vehicles
X and Y axes only. Each maneuver is based on SI
attitude or the last requested offset SI attitude
maneuvers are not based on maneuver time but in-
troduced as attitude error into the control law.
Hence rates are limited by the CMG rate ledges
(X-0.080, Y-.030, Z-.037 deg/sec).

CMG Desaturation Maneuvers -
In the SI or EXP PTG modes dump maneuvers are
automatically performed. (unless inhibited) during
the night phase of the orbit. Maneuvers are based
on four samples taken at 90°, 135°, 225° & 270°
past dump midnight. If any of those samples is
considered invalid, dump is based on a sample
taken at dump commence.

I B e EEEEEE——

(MG Voltage Reference (VREF) Test - 4.8 KHZ -

REDUNDANCY MANAGEMENT (RM)

Acquisition Sun Sensor Analog Signal -
In the Solar Inertial Attitude on the DAY side of the
orbit, the PRI and SEC Acq S5 outputs for each axis
are compared with one another for both the X and Y
axes. If they differ by 2 deg for five seconds, the
ACS Alert Light (Alert Condition 2) is 1it and correc-
tion to the strapdown calculation for both axes is
inhibited.

If a single ACQ SS is being used in an axis, RM
examines the sun presence tb, if bp, strapdown
correction is inhibited, and if bp for 30 sec
the ACS MALF C&W (C&W Condition 7) is 1it.

Rate Gyros (RG) -

For 3 gyros - The integrals of RG 1 and 2 are compared.
If they differ by a time dependent test constant, Rate
Gyro 1 only is then used in the prime strapdown calcula-
tion, which controls the SWS attitude, and Rate Gyro 2
only is used in a backup strapdown calculation. A sig-
nal is sent to spin up Rate Gyro 3. 90 sec is allowed
for spinup. The ACS ALERT (Condition 1) is Tit.

During the 90 sec spinup period, system momentum is
monitored. If the momentum exchanged becomes excessive
(CMG Control: .75H-X, 1.5H-Y, 1.5H-Z in 150 sec. TACS
Control: 3.0-X, 7.0H-Y, 10.0-Z in 1000 sec.}, control
is switched to the backup strapdown. If the test
fails while on the backup strapdown, CMG and TACS con-
trol is inhibited for the failed AXIS, Mode ATT HOLD
??G is entered, and C&W ACS MALF (C&W Condition 5) is
t.

After 90 sec the integrals of RGs 1&2 are compared
with that of RG3. The nearest RG is selected as
good and two gyro control with it and RG 3 is begun.

For 2 gyros - The tests are the same as those for 3

RGs except after initial detection the 90 sec for spin-
up does not apply. Also sun presence is monitored for
X & Y axes and excessive orbital plane error test for

Z and the C&W ACS MALF (Condition 5) is 1lit rather

than the ACS alert. The momentum exchange test and Sun
presence (X&Y) or excessive orbital plane error (Z) tests
are then continuous unless RM is inhibited. If either
of these tests fails control reverts to the backup
strapdown, and the sun_presence and excessive orbital
plane error test is discontinued. The ACS MALF C&W
(Condition 5) is also issued.

For 1 gyro - The failure detection tests are those used
for isolation in the 2 RG case, i.e. momentum exchange
and Sun presence (X8Y) or excessive orbital plane error
(Z). If either of these tests fails, CMG and TACS con-
trol is inhibited for the failed axis, mode ATT HOLD

g?ﬁ is entered, and C&W ACS MALF (C8W Condition 5) is

NOTE: If rate gyros are reconfigured while operating on
backup strapdown, the program takes the prime strapdawn
as its attitude reference, except if the reconfiguration
selects the single gyro which is driving the backup
strapdown. This can result in large attitude errors and
subsequent excessive use of TACS, If the vehicle is in
solar inertial attitude this can be avoided by command-
ing strapdown initialization (52012E, 50005E) which
initializes both the prime and backup strapdown. Then
the desired gyro configuration can be selected, If the
vehicle is in any other attitude the strapdown disagree-
ment can be avoided by selecting first the single gyro
that is controlling and then selecting the desired gyro
configuration,

VREF RM compares VREF to a test value. If these values

differ by approximately +.8 volts the following switching
is performed in seq untiT a good VREF is found:

a. Switch input 1ines to WCIU .
b. Switch to opposite CMGIA (1 or 2) which is
providing the Vpec, ACS Alert (Condition 8)

c. Remove VREF from all CMG resolvers.
d. Test for good VREF
(1) If good - applies VREF individually to each

CMG resolver and eliminates the one with a
short.
(2) If bad - Shuts off CMG servo power to all
CMGs and switches to TACS OMLY CONTROL,
C&W ACS MALF (Condition 6).
CMG control is interrupted during this sequence.

(MG Rate Command Integral (RCI) Test - .
This test compares the integrals of the commanded gimbal
rates with the measured position change to insure the
gimbals are driving correctly. When a gimbal is indica-
ted on a stop the X, Y, & Z components of the appropriatej
CMG are summed to determine if this sum is within + .15
of 1H. If not, a failure of the (MG is declared. "If
this test is passed a gimbal-on-stop failure test is per-
form. The appropriate gimbal rate command is integrated.
If this integral indicates the gimbal should have moved
off the stop by 15 deg but the gimbal is still on a stop
the CMG 1s assumed failed.

If any of these tests are failed, the servo power for
that CMG is turned off, and it is taken out of the con-
trol loop.

ATMDC/WCIU Mechanical Switchover -

Three 2.1 second timers in the WCIU are continuously
counting. If two of the three time out, power will
be taken off the computer in use and applied to the
other computer if the CMPTR switch is in AUTO. When
they time out a momentary pulse is issued to the C&W
CMPTR MALF (CMPTR X OVER) light. After reaching zero
the timers reset to 2.1 and again count down.

The computer program normally resets the timers every
second thereby preventing switchover. If anything in
the program or in the hardware prevent this update, a
switchover signal will occur.

ATMDC Self Test -

Self test is executed as an integral part of the program
to verify proper operation. The following tests are per-
formed:

a. Sum checks of fixed memory, ripple checks of
variable memory, and instruction execution
checks.

b. A check of the transfer register for proper
information.

c. A test to determine the program is cycling

through the program properly.

A check of the timers against one another.

e. KWCIU Analog Wrap test where the program
sends out various values through the D/A
converters then looks at the same values
transferred back through the A/D conver-
ters to insure the values come back + 0.05
volts of the original value. -

f. TACS wrap test.

a
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ATM Operational Data

. AV _OVERCURRENT (ANY OF 7)
REA WV ]
. BE or AL HV PWR SPLY FAIL
E_COUNT
BE_COUNT RATE >2048
L COUNT
. AL COUNT RATE >2048
OOR U
. ANY DOOR OPEN AT SUNSET
BAT CHG
¥ BAT CHG tb - bp
. SLR PNL VOLTS < BAT VOLTS
AND CHG INCOMPLETE

>
1

ii

f

PWR_SYS

+ BAT TEMP tb - bp
. BAT TEMP >95°F

+ BAT VOLTS tb - bp
. BAT VOLTS <27.5
. AUTO DISC (BAT or CHGR)
. BAT VOLTS VS TEMP HI

+ REG VOLTS tb - bp
. REG VOLTS >31.8 or <20.0
. CBRM PWR SUPPLY OUT OF TOL

ACS*
. RG FAIL
. ACQSS DISCOMPARE
. RG SCALE SW FAIL
. ST FAIL TO ACQUIRE (25 SEC)
. INSUFFICIENT MNVR TIME
. CMPTR RESTART
[CMPTR REJ* ]
INVALID DAS CMD (5XXXX)
CMG_MALF*
. CMG FAIL
. CMG 4.8 KHZ FAIL
. AUTO CMG RESET

BRG TEMP 1,](2),(3)
. WHL BRG TEMP >85% (160°F)

. VEHICLE RATE >.35°/SEC
._TACS STUCK
ACS MALF
. CMG SATURATION* (>96%),
(>98% FOR 2 CMG)
. 2ND or 3RD RG FAIL, ANY AX
. 2ND ACQSS FAIL, ANY AX*
._TACS ONLY CONTROL
[COMPUTER MALF*
. SELF TEST FAIL
(& XOVER IF ENABLED)

(ATM_CNSTR THERM|
. PUMP AP <25 PSID
. COOLANT TEMP <45°F or >55°F
. HTR TEMP >150°F -

*16K PROG ONLY

*16K PROG ONLY

STY- NO ATT CONT
EXP- SI+EPC AUTO
SI - SI ATT CONT
ZLV- ZLV ATT
CMG- ATT HLD CMG
TAC- ATT HLD TAC
—SR/SS
CMP- ATMOSPHERE
SUN- EARTH SHAD
— STAR TRACK—————
AUT- SRCH & TRACK
bp~- GMBLS HOLD
MAN- MPC DR GMBL
OPN- SHTR OPN, NO STR
bp- SHTR CLSD
STR- ACQ & TRACKING
—FSS N
OPN- DOOR OPN, NO SUN
bp- DOOR CLSD
SUN- SUN ACQD
—MOMENTUM DUMP-—
ACT- NOW DUMPING
gr- DUMP ENABLD
bp- DUMP INHBTD
gr- CMG'S RELSD
wh- ABNORMAL
CGE- CMG'S CAGING
—CMG SYSTEM —— ™
gr - WHL & SRVO ENA
bp- WHL AND/OR SRVO INH|
¢—RATE GYRO MON—
gr- SLCTD RG'S :
IN CONTROL
bp- RG'S NOT AVG
SGL- SLCT SGL RG-
IN CONTROL
—SUN ACQ N
PRI- PRI FOR STPDN UPD
gr- BOTH SNSRS
SEC- SEC FOR STPDN UPDT
gr- SUN ACQD
bp- NOT ACQD
— CMPTR——m
PRI- PRI ACTIVE
wh- ABNORMAL
SEC- SEC ACTIVE
—MAN PTG———
EXP-MPC DR. WGE
bp- MPC INH

STR- MPC DR STR TRK

A s, o S W vy e

@® START FINE SRCH
(STR TRK ACQ sw-AUTO)

IF STR TRK CONT ENA
AND NO STR (0:25),
ACS ALERT, SRCH TERM.
IF STR TRK CONT INH
AND NO STR, START
CRSE SRCH.

COARSE PATTERN

START CRSE SRCH
© (7:00) END CRSE SRCH
AND START ANOTHER

+IG
-0G +0G

-1G

ALRT/DC-L

v 5-43
| ALERT ATM C/W TB_SUMMARY STAR TRACKER SEARCH PATTERNS]
* .
SCAN_SPECT CLOSTER AT —MODE ————— FINE PATTERN
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S-44
CMGs: MANEUVERS: REDUNDANCY MGT: REDUNDANCY MGT: REDUNDANCY MGT: STAR TRACKER: EXP SUPPORT:
RATE_GYRO CI: RCI RM MUST BE ENABLED (52013
1. CONTROL: 1. SI OFFSETS: ADDITIVE TO 4 DEG, SET TO BE— SINGLE GYRD ROUTINE REINITIALTZE EVERY 100 SEC QUTER ST GIMBAL
- NAIBIT, ST W, 130 008 10 INATAIT 2. Z¥ OFFSETS: ADDITIVE, R0 LIMIT, SET THREE GYRO ROUTUIE YES YES GIMBAL saz7 EPC: ENABLED IF:
. » = . Z- . : » ] M R SYS H |FAIL | ACS MALF 5 GIMBAL ON H-VECTOR TEST
CMD (52010+50000), ATT ERROR >20 DEG T0 ZERO IF ANY MODE SELECTED TR a7 »| ATT HOLD M6 Rl e R 1. EXP PTG MODE
(60 DEG DURING AUTO RESET), OR THREE 3. MOMENTUM DUMP: RG 1 VS RG2 | no NORMAL X&Y AXIS TEST SET ST WD 2F 2. ORB PHASE = DAY
AUTO RESET ROUTINES, OR TOTAL CMG a. SAMPLES VALID IF: INTEGRAL |————po  — INH QG TACS N 0 3. X&Y ERRORS RS$ <1.3 DEG
FAILURE (1) SE OR EXP MODE + TEST SLIMIT? OPERATIONS PASS IN AXIS SI OR EXP 4. NO SI ACQ MNVR
(2) NO SLACQ IR + YES ; No NOT MANEUVERING
2. OUTER GIMBAL DRIVE LOGIC: CONTROL ENABLED SINCE tS2 + + Ist PASS STILL ON A NOT DUMPING NOTE: FSS DR OPN NOT REQUIRED, BUT OPEN
a. ENABLED IF: NOT CAGED SINCE FIRST DUMP SAMPLE + NORMAL STOP? ST WD 5D=2 BEFORE SEL EXP TO AVOID PROBLEMS
& (NG ONTROL ENABLED, ST WD 1A=1 + NOT RECONFIGURED SINCE tg, START BU STRAPDOWN SPIN UP RG3 OPERATIONS PES TRACKING ves | cowute e
3) MODE SI, EXP, ATT HOLD CMG, Z-LV + (6) NO AUTO RESET OCCURRED SINCE t, PRI CONTROL (RG1) (90 SEC) ALL OF ABOVE?  |——pe] ROLL AND
4) FIRST/LAST MIN OF SI ACQ, Z-LV OR SET ACS ALERT 1 ORB PLANE
ATT HOLD CMG MNVR OR 5 MIN AFTER b. IF NOT, CONTINGENCY SAMPLE AT tpc [F SET ST WD 2E RATE CMD_INTEGRALS NO ERROR v, DOOR LOBIC:
Z-LV ACQ & 5 MIN FROM EACH 0G DR ALL ABOVE + DUMP ENABLED CMG: VREF RM MUST BE ENABLED (52013) SUMMED TILL 15
AT ZLV ATT c. DUMP HALF ANGLE NOM 63 DEG, MAY BE — v ' DEG FROM STOP 1. EXP MODE
b. LOGIC: REDUCED TO 40 DEG PRIOR T tp, - Ra)/RG3 BU MUX O s SS DR OPN
. : .
1 ﬂo;LancxPATED (ATT ERR >.2 d. Hy NOMINALLY 27.5% AT to MONITOR SYS s - CEEEQ"EI}'“;,“ + ——" SUN PRES
COMPARE 1 VS 3 1] VREF vs "SELECT BU GIMBAL vz
(2) 06 DRIVEN TO 20%, IG HELD, OTHER & I AKISp ORRECTION LIMITED 70 5 DEG IS VALUE HIGH? AND 2 VS 3 TOLERANCE 1 “WcIu mux POSITIONS  fet——mm] STILL ON A UPDT BY GG DUMP LOSE ANY: DR CLOSES, DOOR OPEN ALERT
CMGs HOLD ATTITUDE PER ORBIT, DONE EVEN IF DUMP IS IN STOP?
NORMAL GIMBAL CHDDS REENABLED HIBITED AFTER START (IF NO MODE CHANGE) | MO SWITCH RG3 TO PRI VOLTAGE EVERY 10 SEC : MNVR FOR SIX QRBITS
(3) NORM f. NO TACS FIRINGS EXPECTED, MNVRS SCALED +“5 MUX_AND REPEAT PASS| RepEAT SR *vr_s 2. EXP MoDE ———
3. CAGING: PRECEDENCE OVER NORM CONTROL <% ABOVE 3x [ ACQ S$ <1.3 DEG @ 5054, S056
EXCEPT AUTO RESET SWITCH TO BU (™| DETERMINE G0OD RG q ,
. ZERO H CGE: STRAPDOWN (RG2) || | RECONFIGURE TO *FAIL NORMAL oMG FAIL | o | DAY ———— 23?: + ACTIVATES
(1) CAGE ZERO H SWITCH TO CGE REDUNDANCY MGT: [: MONITOR SYS H__{ GOOD RG+RG3 OPERATIONS SET ST WD 4D AFTER SIX ORBITS, ACCEPTS vyp
{2) 0G DRIVEN TO 20%, IG T0 0% AND HELD | NELUINUANLY WViL 1 <GS VALUE HIGH? SET ST WD 4C vz = vz (8) UPDT 52031+1 LOSE ANY: CLOSES S052, S054, S056, SO82A,
{3) RELEASED BY SWITCH OR CMG CONTROL YES ! SHSPEND MG CONTROL Y S0828, XUV MON DRS, AND
ENABLE ACQ SS | 3-30 SEC FOR TEST SWITCH T0 B0 oG DEACTIVATES EPC
b. NOMINAL H CAGE: 1. SUN PRESENCE (SP) ) | SUSPEND BU STRAP- SEL SEC WCIU INPUT WUX MALF 7
(1) 52023 (AUTO RESET IF CMG CONTROL a. SIGNAL USED IN RGRM, ASRM, FSS DOOR SEL ATT HOLD CMG | | “DowN A . NOTE: ACQ SS SP ALSO OPENS (AND CLOSES)
ENA) OR ATT ERROR >20 DEG LOGIC AND DOOR OPEN ALERT SET ST WD 2F RESET ST WD 2A+ REPEAT 10 SEC S054 DR
(2) GIMBALS DRIVEN TO ZERO H THEN NOM H b. IF BOTH ENA + } FAILS OR IF 1 SELECTED INH CMG+TACS IN [ | “5g+oF TEST ABOVE ALERTS:
(3) RELEASED AS IN (a)EXC CMG RSET + 1 FAILS, SP tb bp, FSS DOOR CLOSES AXIS ST WD 2B(CD) RE- PASS FAIL 3. EPC ACTIVE
c. SPECIFIED H: + FSS LOSES SOLAR REFERENCE + DR ALERT ACS MALF 5 FLECT GOOD' RGS  REPEAT BOX |__ gt SEL CMGIA 2 FIVE FAILS FSS WEDGE <22.5—] o ) OPENS S055, Hal,
(1) 52022 + 3 DATA CMDS ¢. CREW MUST SELECT GOOD SENSOR (52014+1) 1 ABOVE CMG MALF 8 NO BEFORE 20 PASSES? YES ACS-1=RG, 2=ACQ SS, 3=RG SC SW, 4-ST, ARC MIN —— | ® Ha2(POSS 60
{2) GIMBALS DRIVEN TO ZERO H THEN ) 5=MNVR T, 6=CMPTR RESTART 52011+50006 —— SEC DELAY)
SPEC H 2. ANALOG SIGNAL RM PERFORMED WHEN: THO GYRO ROUTINE CHG-7=CMG FAIL, B=VREF, 9=AUTO RESET
(3) RELEASED AS IN {a) " a. SI OR EXP MODE RESET ST ATMDC LOSE ANY: PULSE CLOSES DRS
4. AUTO RESET ROUTINE: D" ORB PHASE b DAY RG1(2) Vs RE3 |y [ WD 4C ol |
a. ENTERED WHEN: d. SP tb = SUN OR X8Y<3.25 DEG FROM SI INTEGRAL | N SELF-TEST |PASS NORMAL
g ; :(1) ggEExp MODE, 200 SEC AT SI ATT TEST >LIMIT? OPERATIONS —— (7 sec) —™ OPERATIONS ATTIRATE DEADBANDS
(3) RESET [EMABLED, ST HD 41 DUAL_SENSOR ROUTINE ‘ YES 1] # pass | 1 mBovEe [ yrALL )
24) GIMBAL ON A STOP START BU STRAPDON MONITOR SYS H ‘FAIL SELF-TEST XOVER
. Sgg ATT ERROR 35.7 UEG pr Error - |VES [ ALt mux WITH RG3 —®1 as'FoR 3Res [pass| [ 1o Ret ENABLED? (52011+ '——ms—‘ |—cns-'
: (]) N CGE TB + ACS ALERT 9 SEC ERROR >2 [——»=| INH STRAPDOWN Pg(l;]cgr;TROLS WITH FAIL § : TEST REMOVE VREF FROM 50010)
) SUSPENDS TACS FOR 100 SEC DEG? IN BOTH AXES SET ACS MALF 5 | ALL CMG RSLVRS o YES RESET C&Ws: axts | arr |-rate | R |ReseT] RatE [ONE H
(3) GIMBALS DRIVEN TO ZERO H THEN NOM H o * SWITCH TO BU * + 1 3 TIMERS B D8D | DBD SQTDE SQTDE DBD |EQUIV
4) TACS REDUCES RATES STRAPDOWN .
%5; ZERO H TB GRAY, CMGs REDUCE ATT + MONITOR SYS H | | no [ oPTR sw In |ves |21 SEC) CLUSTER ATT-1=THRUSTER STUCK, 2=HI RATE
ERROR REPEAT TEST ACS ALERT 2 ONLY PASS REPEAT BOX | FAIL | AUTO? —! INH RESET COMPUT LF-3=SELF-TEST (ALSO HDWR FAIL) X 3 | 0.3|0.03]0.02|0.08 | 0.2
(6) RELEASE: ATT ERROR <0.18 DEG OR YES | oYpasS As IF IN PRI STRAP- 1 ABOVE ACS MALF-4=CMG SAT, 5=2ND RG, 6=TACS ONLY
INKIBIT RESET ROUTINE ONLY art TEST FAIL 5X2 [—m{ 1105 oKt DOWN, D0 Z AXIS y FAIL - A 7=2ND ACQ S5 Y | 2 |o.20.015{0.010.03 ] 0.03
+
(7) IF GIMBAL STILL ON A STO NO ACS MALF 5 HARDWARE PROGRAM TIME z 2 }o.2 |o.03 |0.02]0.037] 0.03
ERROR >20 DEG, REPEAT 2X THEN CREW -
(8) GOES TACS OHLY (ACS 6) ACTION IS vzgV¥S vy ACTUAL SEL ATT HOLD CMG FAILURE STOP QuT
REENABLE >20 DEG? SET ST WD 2F APPLY PWR TO REMOVE SERVO PWR
e osoun | | cALL sT wo s FoR Axis NO| INw Mg + TACS MG1, 2, 3 RSLVRS N AES HALE 6 Y PULSE
: DAS 52014+1 TO FIND +YES IN AXIS IN SEQUENCE (TACS ONLY)
TACS: GOOD SS REPEAT BOX 1 ABOVE ATTEMPT TO
m— Y DAS 52005/6T0 OBSERVE CONTINUE PROGRAM
SS ANGLE. IND SELECT BU STRAPDOWN w0
1. CONTROL ENABLE: 52011+50001, ST WD 1B=1 NORMAL < AT SET ST WD 2A=1 DOES PROGRAM CYCLE?
2. CONTROL INHIBIT: 52010450001, ST WD 1B=0 OPERATIONS ook A ﬁgﬁgﬁv""‘“s WAIT FOR CREW ACTION | ]
3. TACS PULSE WIDTH: UPDATE WITH 52034+ ISOLATE FAILED CMG YES CONTINUE TIMING:
£ U par, e g, Lm0, .
5. TACS ONLY CON : MODE SW OR L SINGLE SENSOR ROUTINE
stov | cMPTR | BLINK
OR ATT ERROR >20 DEG I(zso DEG DURING AuTo V e | once 1. THO KINDS:
RESET) OR THREE AUTO RESETS(CONSECUTIVE) SUN NO _ | INHIBIT STRAPDOWN IF IN PRI STRAPDOWN -————— a. ATMDC TIMER IS RESET ONLY AT XOVER
6. DESAT FIRINGS IF: | pRESENT? [ "IN BOTH AXES + SI OR EXP + NO BLINKS b. MISSION TIMER IS USED FOR DISPLAY.
a. CMG AND TACS CONTROL ENABLED + . MNVR + DAY. DO X&Y ON/OFF TM AND EXP FILM. A OR B SELECTABLE
b. ng]qs ci‘\‘éh??' OR ATT HOLD TACS + ‘vzs + s Teer Y0 Y gsoossssooss). EITHER CAN BE UPDATED
c. : { 52033
d. NOT DUMPING (NOMINAL) + SP tb GRAY OR AXIS CMPTR SW IN 2. CLOCK CK: DAY/SP tb SHOULD AGREE & 2 SEC
T a0k NORMAL N |- REFERT TEST Jyps | ACS <3.25 DEG OF s1?  |YES AUTO OR 300777
7. STUCK THRUSTER: 750 1b-SEC IMPULSE RN ONS. o SP FOR MALF = SWITCH TO BU CMPTR/WCIU
(AVERAGE) OPER, = ™7 PARTIAL NAV YES
30 TESTS?
SELF-TEST XOVER INHIBIT

EXPENDED IN AN AXIS PER HALF REV

STR TKR INHIBIT

Q@ surrcn can Be

AMB1GUOUS
30077=AUTO
30143=PR1
30163=SEC

DC-L/ALRT
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" [C&D BUSSES (FUNCTIONAL)
PwR BUS Fresu runcrion Jrwe sus] runcrion

+28VDC

FUNCTION TR TS FER DISTRIBTTOR 02 ——— —— — —— — — — —— — — —— — — _I

ALERT

Ppwreusy

Pwasusg FUNCTION

SCAN SPECT 1 ]
RASTER/ SCAN

RESET
[RASTER/SCAN ind
MODE sel

FUNCTION +28V0C

FUNCTION
_
V _SPECT

HMN PHR
PWR/DO0!
PHRIDWRS tb

HAVE LTH
WAVE LTH tb
EXPOSURE

DAS/CRB PHASE

POWER SYS

EVENT TIME
CNTRS

(2111}

DISTRIB
SHEET 2)

CLEAR

SOLAR RADIO NOISE
BURST MONITOR |
{PANELS 128, 129)

on

——N=N" NO=—0xN
— -

MIR POS

PAIR LIMET b
GRATING REF
0-ORDER tb
ISTART/STOP

RDY/OPR 1ts
GRATING MTR DRY
[THE RMAI

’

LAY
XUV SLIT tb SWMF. sel ¥YAM 2

MANUAL FOT coumon. (Loe PTG

n

I
I
L4

ROY/OPR 1ts el
THERMAI SYS GAIN cont

REF* cont
XUV SLIT D00 p|vsoss  Joreir perion
N 828 R th ] pb/ ind
O TIME pb/fnd
THRESHOLD cont
[ENABLE 1t
START

n
O~a~=n-n~n0

HTR PMR PWR/DOORS
Konitor sel PWR/DOORS tb
lbnnnr ind MODE

WAVE LTH
WAVE LTH tb
AUTO SEQ
FLARE

FLARE tb

FR REMAIN f§nd
START/STOP
ROY/OPR 1ts

r ina TTITUDE CONTROLSYSTEM
uommo o At €

HTEGRA P1 ] (SEE PR JIFSS ¢D | VACS

INTEGRAL cont DISTRIB §EPC RG U/D [44] B Hal HGT INTLK

UMERIC L SHEET_2) JEPC RS L/R €D | vacs G Hal FR REMN ind

1 VIACS YSTATUS  [lHal AUTO

§ VALERT CDR VPURD Hal RDY/OPR 1ts

| VSTATUS 1 Ho2 HEATER
COR
CDR

|

<0
1

n 0 nn|
- =" N =X — % x|
<

BT 16

1l EXP PTG tb
SLR INERT
SLR INERT tb
ATT HOLD
ATT HOLD tb
ISR/SS
SR/SS tb
STAR TRACK
AL

ACQ
ACQ tb
SHUTTER

YSTATUS

ATM BUS DESIG DESIGNAI‘IONS
YPWRD P ———

BUS
TITLE

ACS 1
ACS 2

ACS 3
ALRT LTG
ATM AC 1
ATH AC 2
CBRH
STAT LT6
ca 1

N
-0 N AX|
=}

NUM
3130

BR
NAME
p—

ts
REG 1-18 1ts
ATT-HR ind

n

I T (zA)

MODE sel

LOW FILM INH (3990) (JZBD)
FR REMAIN 1nd
START/STOP
RI"IOPR Tts

HlRRDR POS
ALlGIl

SEQ COMPL tb
MLC ALIGN

{(3110) (3210) {3910)

ATM C8D CONSOLE (PANEL 130)

—-nn

AL_APRT POS

VAPCS 1,2

VACS 3 NREG

YAPCS 1,2)ISELECT

ACS 3

YAPCS 1,2[JCBRM ALL ON
ATR POMER

ENABLE INCR
[CHGR APRT POS tb
CAMR PWR

s 1,3

D 9 CLR.
ENTR ki

GROUND/DAS

CAMR AIRLOCK
CAMR/TELE sel
FILTER tb
EXFOSIJRF.

IV FR REHAlll ind
fa |sTart/sTOR
o n:nu.: RDY/OPR 1ts
Hol Hi
Hal zuun
Ha2 PWR
HoZ ZODM INTEN DATA ind
MOu 1 HON BE INTEN DATA
uore DET ELEC

a n
-0-0
-

1
pur fail 1t
p————

SCAN SPECT FLR ALERT cont

Tone Generator

—N=NN=ANT =N

fa)

n
—-nann2-gn-0

SEC cb/sw

S082 DOORS
SOB2A DOOR 1t
S0828 DOOR 1t
CSTR ROTAT cont

onn
O =R0Q===NNNN
< =

n

X FORMARD ci|vs et sel

VAC H¥/D0OK INTLK
cHe cLOCK 1 EXP/HGT INTLK (3930} (3340) (3950) (396D)
GRATING POS fnd

<

VACS 3
VAPCS 1,2 ;u: 5|l_"-
«R. IND

SCAN SPECT

)
AUTQ DOOR
GRATING AND
RASTER/SCAN INDS

LEGEND

CRIVCD
CcORfveDE 1.2 XRAY TELE XUV SPECT
T.R. IND F.R. IND

indication
(tb, meters,
digftal numerics,
Tights)}

A _audible
—

C&D BUS (NUMERICAL)

VACS/VACS 2 Vs052

ATT CONTROL SYSTEM
MODE SLR INERHAI.

C switch cmd
redundant
switch ond

D DAS backup cnd

P r_function

1gt-1light
sel-selector sw
tb-talkback

ind-meter, digital
displays, TV
monitors etc
cont-control
pb - pushbutton
————

CONSOLE POWER DISTRIBUTION

2-RAY TLLE
—— 1/mu

SO56 (I-PWR)

—
VSO82A 7P

— ———

XUY SPECT TELEMETRY REQD CMDS FOR S056

R 1-PWR (l-nREA) ACT:

PHR/DOORS TRHS 1 INPUT REA Pul

VCBRM STAY VHG

p———

54 CBRM STATUS 1ts [ H-i
STATUS LIGHTS
PRIN

Me
“HaT HEATER “HAIN PHR
Hal NIGHT INTLK DOOR

MODE ATT HOLD
MANUAL PTG CONTROL

ROLL HIGH RATE
ROLL LOW RATE
ROLL GAIN

ENABLE
CONS_PWR DIST-ACS
KONITOR

RATE GYRO UP/DN

RATE GYRD L/R

SR/SS,

STAR rm:x M

STAR T! ACQ

STAR "IMK SHUTTER
DOOR

FSS BIAS MARK
CMPTR

s 1,2,3
RG HINH'OI iz
MONITO!

M
ACS sel
Ml.'nLE Ind

CIII.INTERS l Z l sel
TG-

VAI.EI‘I'

T0 ALERT 105

VATM ACI/AC2

E!
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Teleprinter Fail
Summary Sheet Guidelines

Voice updates for the ATM Schedule Pad will nominally consist
of the following:

GMT or Time Remaining Time
JOP and Step number
Building Block

Target

On an occassional basis changes to experiment mode settings on
the summary sheets will be voiced up.

Voice updates for Solar Activity Pad:

Major active regions, prominences, and filaments
6/R coordinates and flare probabilities

The remainder of the Solar Activity Pad will be updated only for
significant changes.

Setup times have been developed according to the following
guidelines and have subsequently been verified by crew
simulations.

a. Grating selection - average 3 min. (Selection time
begins prior to start of pointing).

b. Fine pointing (and rol11) at a target from an arbitary
pointing and roll requires 2 min. Network cells and
bright spots require an additional 3 or 4 min for
search time.

c. Maximizing or minimizing DET 1 or 3 requires 1 minute.

d. Nearly all JOP's assume that each step may be accom-
plished independently of any other. In those cases
where steps are performed back to back with little
change in pointing, roll and grating position the setup
time can be reduced accordingly (never below 1 min).

The results of future crew simulations or mission experience
will be used to modify the setup times if necessary.

Generally if a BB must be deleted or truncated it should be

the last one scheduled for that pass. The P.I.'s will attempt
to schedule the highest priority Building Blocks at the beginn-
ing of the pass.

If the scheduled operations are interrupted for any reason, the
crew and P.I. will not attempt to reschedule that day those BB's
which were not completed. BB1 is an exception. The crew will
complete BB1 in the next orbit, if possible.

A11 coordinates voiced up will be assumed to be suggested co-
ordinates unless indicated otherwise.

10.

11.

12.

13.

14.

S-47

JOP 1

The BB sequences in 1A and 1B should be performed by the same
crewman to insure that the same network cell boundary is
relocated.

JOP 1 coordinates voice updated for JOPS 1A,1B and 1D will give
the crewman the region within which to find a network cell or
bright spot.

JOPs 2 and 4

Repe?itions of BB's or pointings on a target will be accomplished
aﬁ d;fferent positions unless specified otherwise by the summary
sheets.

JOP_5
The same crewman should perform as many of the BBs composing
a latitude scan as possible.

JOP -8

gOP 8@ will be initiated on any eruptive prominence, disappear-
ing filament, or surge (Ho or XUV) outside .7R that the crew-
man considers to be significant based on previous crew training.

JOP 8B will be initiated by the crewman whenever a white 1light
structure which is moving out through the corona is observed.
Significant changes in the shape of a white light structure
occurring over the period of 1 or 2 orbits will result in crew
initiation of JOP 8B. Other changes noted will be reported to
the ground prior to JOP 8B initiation.

JOP 12
The Scientist Pilot should be scheduled for this JOP when possible.

JOP 13
The Scientist Pilot must be scheduled for this JOP.

JOPS 15 and 17

The BB sequences in 15A and 17A/B should be performed by the
same crewman to insure that the bright spot is relocated and
the coronal hole pointings sample the areas desired. If voice
uplinked coordinates are not indicated as exact, the crewman
will assume the coordinates are suggested and improve the
pointing using the XUV MON photographs and Image Persistence
Scope (IPS).

JOP_16

JOP 16 will be initiated by the crewman based on previous crew

training.
Permanent changes to the JOP Summary Sheets will be voiced up

using the exact wording to be incorporated and indicating all
the FDF material affected.

NASA-Jsc





