TOP 10 REASONS TO OBSERVE TSEs FROM JET AIRCRAFT

EFLIGHT X - Eclipse Flight Planning & Navigation S/W: Making Every Second Count! G. Schneider (The University of Arizona)

DEPLOYMENT/RELOCATION FLEXIBILITY CLOUD OBSCURATION AVOIDANCE
To Find the BEST Spot in the Area of Operations for Observing Clear Skies Virtually Assured
TOTALITY PROLONGATION SKY TRANSPARENCY THE “TOTALITY RUN” END-TO-END EFLIGHT PLANNING
Aircraft Speed Extends the Duration of Totalit Significantly Improved — Lower Particulate Scatterin _ . - .
g Y 8 ymp 8 a N O EELIGHT - TABULATE TOTALITY RUN 6(a) DEFINE CRUISE — from airport to pre-Cll shadow 8 COMPUTE FLIGHT PLAN - additional end-to-end inputs
SKY DARKNESS IMPROVED ASTRONOMICAL “SEEING” . “Local” circumstances for contacts Il viewing leg by great circle or by navigation waypoints. TAKE-OFF > START CRUISE, END CRUISE > LANDING
Much Higher Coronal Contrast, Visibility to Larger Distance “r _naught” Decreases with Increasing Altitude U.T. Intercept: 19:20:00 | TOTALITY DURATION = Sm 23.0s L M : : : : :
g y g _naug g Eule Jooemeser l2ieoiol | and Il are computed for specified () Compute Cruise Waypoints Via Great Circle from/to Airport DDMM.ff DDDMM.Ff
REDUCED ATMOSPHERIC TURBIDITY MORE PANCHROMATIC TRANSMISSIVITY g;g'ggéeg?adma=44;13;2‘/‘; § Sl ARt Ee s PaU o SR . SON TRERLERel Ll VR e Sis.a mid-eclipse UT intercept, air speed, ® Manually Enter Cruise Waypoints (e.g. on Standard Airway) Airport Latitude [1732.40 ON Longitude [14936.68 OE
Vorticity & Sheer Decline in Power Above Tropopause IR and UV “Windows” Open Up or are Extended Wind Speed: S55.0nmsh | LATITUDE: -@17e S6' 14.1'° LATITUDE: -@18= 25' 26.0'' direction, winds aloft and altitude. @s ow
Wind Direction: 270.0= | LONGITUDE: -126+ 46' 59.5'' LONGITUDE: -125= 31' 14.4'' CANCEL OK
UNPARALLELED HORIZON REACH & OBSERVATION VISTA e EE R et et . . :
L . . ) ) o HHMMSS UMbra Long UMbra Lat WidKM Uazs Uals AirCr Long AirCr Lat MideT MideD LOS Track ACaz ACal - ake-off to Cruise PAPAE |38.16 |minutes, [268.0 [nM
Apparent Horizon ~ 400 km distant, depressed 3.5° @ 40,000 ft. There is nothing quite like it... 191300 12829.280H 1737.8745 265.0 30.2 45.0+ 12705.654W 1748.980S -420s -S58.1nm +2.3 112.26 27.2 45.9 | UI correlated position (long./lat.) of DDMM.ff DDDMM.ff
191301 12828.939W 1737.9425 265.0 30.2 45.0« 12705.521W 1749.0335 -419s -57.9nm +2.3 112.26 27.2 45.9 : : e e . : :
191302 12828.598W 1738.0095 265.0 30.2 45.0« 12705.386W 1749.0855 -418s -57.8nm +2.3 112.86 27.2 45.9 umbra shadow axis at height AMSL, CR1 |PAPAE | [1820.00 ON Longitude [14500.00 OE CR6 Cruise to Landing 24.00 [minutes, |150.0 |nM
WHY EFLIGHT? 191303 12828.257W 1738.077S 265.0 30.2 45.0- 12705.252W 1749.138S -417s -57.7nm +2.3 112.26 27.2 45.9 | shadow width (km), solar azimuth & @S ®w
y 191304 12827.916H 1738.1445 265.@0 30.2 45.0% 12705.118W 1749.190S -416s -57.5nm +2.3 112.26 27.2 45.9 _ :
191305 12827.575W 1738.2125 265.0 30.1 45.0« 12704.984W 1749.2425 -415s -57.4nm +2.3 112.26 27.2 45.9 | altitude angle from umbra center O'N O SHADOW VIEWING LEG DURATION (Nearst UTC Minute)
cers : . . . . 191306 12827.235W 1738.2805 265.@0 30.1 45.1s 12704.849W 1749.2945 -414s -57.28nm +2.2 112.26 27.2 45.9 , , _ : /"N Lonaitude : \
Hitting a moving target (the moon's shadow) from a moving platform (a high speed aircraft) is intrinsically not 191307 12826.894W 1738.3485 265.0 30.1 45.1+ 12704.715W 1749.346S -413s -57.1nm +2.2 112.26 =27.2 45.9 | With aircraft long./lat.,time and CR2 |PEBRO | 11300.00 @S 9 14000.00 ®w Ingress (SV1 > SV2) [10 |minutes Egress (SV3 > SV4)[9 |minutes
: 1 . . N : : 191308 12826.553W 1738.4165 265.@0 30.1 45.1s 12704.581W 1749.399S -412s -57.0 2.2 112.26 27.2 45.9 : : :
too complex a problem, though it certainly is non-trivial. To do so, successfully, while optimizing an aircraft flight : s Lo distance (in seconds and km) to mid- ON OF
intercept to strike a desired balance between duration, observability (e.g., line-of-site restrictions due to aircraft | 191948 12613.109W 1809.7425 £65.6 25.1 46.2+ 12610°799W 1810.1885 -12s -1.7nm +@.1 111.98 25.0 46.3 | €clipse intercept, solar Line-of-Site CR3 |PATIA | |1915.00 és Longitude |13500.00 éw ADDITIONAL INTRA-TOTALITY WAYPOINTS
; - : : Tahili 191949 12612.782W 1809.830S 265.6 25.1 46.2« 12610.665W 1810.2405 -11s -1.5nm +0.1 111.98 25.0 46.3 s -
windows), cost, and other constraints, must be approached with both care and rigor. By 1992, the availability 191990 15615 4898 1609 9195 DES & 55 .1 46 e 15610 8301 1610 5515 -10s -1 .dnm +0.1 111 98 5.0 ac. = (LN - e T
" " i i i mizat 191951 12612.127H 1810.007S 265.6 25.1 46.2« 12610.396W 1810.3438 -9 -1.2nm -0.0 111.98 25.0 46.3 i U : U -
and capabl!ltle§ of por’fable (a‘ka .Iaptop ). c_omputers had so rapldly evolved, that ecI!pse ﬂlght optimization and e e . S-n°- Sa'e aovEs 1ESlSWRTRH AR AsRdes  CIF CUEnE s Ll B 4 N .track (w.r.t. .true CR4 [PATUI | [1920.00 |4 ¢ Longitude [13000.00 W
*re*-planning in reaction to in situ conditions became possible. As a result, the first version of EFLIGHT, an 191953 12611.473W 1810.1855 265.6 25.0 46.3+ 12610.126W 1810.4465 -7s -1.@0nm -0.0 111.98 25.0 46.3 | north), solar azimuth and altitude
inte d ecli Aicht ol . g o K ) d for the then fledali _ h 191954 12611.146H 1810.2745S 265.6 25.0 46.3« 12609.991W 1810.498S -6s -0.8nm -0.0 111.98 25.0 46.3 , CANCEL oK
grated eclipse flight planning and navigation S/W package, was engineered for the then fledgling Macintos 191955 12610.8194 1810.3635 265.6 25.0 46.3+ 12609.857W 1810.5495 -5s -0.7nm -0.0 111.97 25.0 46.2 | angle from aircraft. CANCEL oK
: : : 191956 12610.492W 1810.451S 265.6 25.0 46.3« 12609.7228W 1810.601S -4s -0.6 -9.2 111.96 25.0 46.3
PowerBook 100 series laptop computers, and then successfully used to navigate a DC-10 precisely through the 191957 12610.1640 1810.5405 265.6 25.0 46,3+ 12609.587W 1810.6528 -32= -0.4nm -0.0 111.98 25.0 46.3 :
ath of the 30 June 1992 eclipse. Since then, EFLIGHT has evolved into a fully integrated airborne eclipse Lo eERbE UOTRUDERS EhSiE Soat Seens LoRESiRcel INlmeaRS  gEE gRiORE gRdR Dhouac Ecil Shwe FVIS COMPLIANT END-TO-END OPTIMIZED FLIGHT PLAN. And, the answer ...
i o e e e ¢ o o T Y eEeed Srorne b 131999 (eeos.aiou telo.7ies 265, £9.6 46.3: 12603.817u 1107868 is coidne -g10 111.57 2.3 4c.3 [N 600 e
observation planning and navigation tool. Many of its current capabilities are illustrated here. Got an airplane: 192001 12608.856W 1810.8975 265.6 24.9 46.3° 12609.048H 1810.8595 +1s +@0.1nm -0.0 111.97 24.9 46.3 Waypoint Selection Time Granularity 6(b) DEFINE CRUISE — anticipated winds aloft for all
192002 12608.529W 1810.986S 265.6 24.9 46.3° 12608.914KW 1810.911S +2s +0.3nm -0.0 111.98 24.9 46.3 P ~ ~ ~ primary at-altitude flight legs Flight Duration: @6h39m238s PAPAE > PATIA 35.0 s240.0
192003 12608.202H 1811.075S 265.6 24.9 46.3« 12608.779W 1810.9635 +3s +0.4nm -0.0 111.96 24.9 46.3 O1s O5s (O10s O30s @60S U.T. Intercept: 19:20:00 PATIA > SUITS S0.0 /260.0
“ ” 192004 12607.875H 1811.164S 265.6 24.9 46.3s 12608.644W 1511.0145 +4s +0.6nm -0.0 111.97 24.9 46.3 ' ‘ ' ' Flight Altitude: 39000Fft SU1 > SU2 55.0 /270.0
DEFINING THE "UMBRAL INTERCEPT 192005 12607.548H 1811.2548 265.6 24.9 46.3° 12608.509W 1811.066S +5s +0.7nm -0.0 111.98 24.9 46.3 CANCEL OK SR NG S OER EELORE] TR RO S 0 ARir Speed: 447.4nmsh  TR1 > TRZ 33.@ s270.0
192006 12607.221W 1811.3435 265.6 24.9 46.3« 12608.375W 1811.1175 +6s +0.8nm -0.0 111.98 24.9 46.3 Wind Speed: SS.0nmsh SU3 > SU4 55.0 /270.0
eNO EFLIGHT 2010 V012 Output Window 192007 12606.894H 1811.4325 265.6 24.9 46.3% 12608.240W 1811.1695 +7= +1.0nm -0.0 111.97 24.9 46.3 ANTICIPATED WINDS ALOFT nM/h  Deg Wind Direction: 270.0° CR4 > CRS 40.0 /250.0
192008 12606.568H 1811.5225 265.6 24.8 46.3« 12608.105W 1811.221S +8s +1.1lnm -0.0 111.98 24.9 46.3 _ DURATION = Sm 23.0s CRS > 49.0 ,225.0
aians ¥ SRUPEHT FEE UELAE & 192009 12606.241H 1811.6125 265.6 24.8 46.3= 12607.970HW 1811.2725 +9s +1.2nm -0.0 111.98 24.9 46.3 OK PAPAE > PATIA Outbound Cruise 1st Half  |35.0 |(240.0
: : : ; — % ; ; 192010 12605.914W 1811.701S 265.6 24.8 46.3« 12607.835W 1811.324S +10s +1.4nm -0.1 111.98 24.9 46.3 ; _ LONG DM.f LAT DM.f LegNM LegDuratn
RARDCRES: melipes QDEshuacich RHaaning ans KEabmsins shasos fnteRceg ions: 192011 12605.587H 1811.791S 265.5 24.8 46.3+ 12607,701H 1811.3765 +11s +1.5nm -0.1 111.98 24.9 46.3 PATIA > SVITS Outbound Cruise 2nd Half  |50.0 |[260.0
Browse the included file EFLIGHT.html for detailed information. " @191300 SV SISV liiréss Shadow Viewiig 50 15700 oornaEm L oc
g 1191400 ' '
: : 192652 12356.380W 1851.737S 264.5 19.5 47.0« 12513.785W 1832.2165 +412s +57.0 -2.3 112.34 22.7 46.5 -
s gtla Bl b b e B P I e o Bl P 192653 12356.0620 1851.8465 264.5 19.5 47.0s 12513.651W 1832.2695 +413s +57.1nm -2.3 112.34 22.7 46.5 # 191500 TR1>TR2 TOTALITY RUN 55.0 270.0 OOh36Em1 6
e 5 St : 192654 12355.744H 1851.9565 264.5 19.5 47.0« 12513.516W 1832.3215 +414s +57.2nm -2.3 112.34 22.6 46.5 — 191600 SV ISV Efess Shad VIeWIG = T
192655 12355.425H 1852.0655 264.5 19.5 47.0s 12513.382W 1832.3735 +415s +57.4nm -2.3 112.34 22.6 46.6 - r w Viewi : 70. @Oh3Sm4ds
ReR BRLRE LR TRLS RIIESR 12 RRREOR THR BREISHT UEE Qi TS DR ERR 50 192656 12355.107H 1852.175S 264.5 19.5 47.0« 12513.248W 1832.4255 +416s +57.5nm -2.3 112.34 22.6 46.6 — .
To beain. select TOTALITY RUN from the EFLIGHT menu 192657 12354.788W 1852.285S 264.5 19.5 47.0° 12513.114H 1832.478S +417s +57.7nm -2.3 112.34 22.6 46.6 191700 CR4 > CR5 Inbound Cruise Leg 1 40.0 250.0 P0h34ml 6<
SR : 192658 12354.470W 1852.394S 264.5 19.5 47.0« 12512.980W 1832.530S +418s +57.8nm -2.3 112.34 22.6 46.6 71191800 CRS > CR6  Inbound Cruise Leg 2 010 e
: : 3 i o : 192659 12354.152W 1852.504S 264.5 19.4 47.0« 12512.845W 1832.582S +419s +57.9nm -2.3 112.35 22.6 46.6 s nbou rui . ; @0h12m26s
FOP SEREScE SUTORMELION RES SUE QoR-CiRniasanle SauR NodsRler LHRD MinCod. 192700 12353.833W 1852.6145 264.4 19.4 47.0s 12512.712W 1832.6355 +420s +58.1nm -2.3 112.35 22.6 46.6 1191900
m— ; POhD2m43s
EFLIGHT 2010 V012 Info Window — ™ 192000
EFLIGHT is an eclipse circumstance |EFLIGHT 2010 V012 copyright 1992-2010 8 - i lfe'e“ed WAYPOINTS - - . 1192100 CANCEL 0Oh10m4SS
. . : : : # HHMMSS UMbra Long UMbra Lat WidKM Uaz® UVa AirCr Long AirCr Lat MidAT MidAD LOS Bearng ACaz ACa M
calculator with the added twist of |forHigh Flying Eclipse Chasers A 191300 12829.280W 1737.874S 265.0 30.2 45.0° 12705.654W 1748.980S -420s -58.1nm +2.3 112.26 27.2 45.9 L 192200 Q@hoEmiS=
addressing the problem of intercepting by Clenn Schreider B 191500 12748.637W 1746.355S 265.4 28.7 45.4° 12649.544W 1755.244S -300s -41.5om +1.6 112.18 26.6 46.0 192300 OK POh04m30s
the moon's shadow from an aircraft in NICMOS Projectlnstrument Scientist C 192000 12609.183W 1810.808S 265.6 24.9 46.3° 12609.183W 1810.805S +0s +0.0nm -0.0 112.21 24.9 46.3 . 1192400 POOEnID.
; ) Steward Observator D 192500 12432.144W 1839.781S 264.9 21.0 46.8° 12528.822W 1826.371S +300s +41.5am -1.7 112.24 23.3 46.5 @192500
flight. The core algo.rlthms for the 333 North CherryAXenue E 192700 12353.833W 1852.614S 264.4 19.4 47.0° 12512.712W 1832.635S +420s +58.1nm -2.3 112.35 22.6 46.6 M 192600 7(a) ENTER TURN PARAMETERS — entry of aircraft 0OhO2M30s
Compujcatlon _Of ajt-al‘utude local and University of Arizona ™ 192700 performance during constant radius turns P0hR4m30=
centerline ecllp;e C|rcumstan|ces ar(;e the Tucson, Arizona 85721 USA CONSTANT RADIUS (RF) TURNS POhO2Mm1Ss
same as a’c 95 e employe hl n s S s e 5 DISPLAY TOTALITY RUN — Sample Individual Frames from Real-Time (or Asynchronous) Dynamical Graphical Display Bk Araleibecress [150 CANCEL OnESmaT.
UMBRAPHILE®. Since 1992, EFLIGHT Nhas \wep URL: http://nicmosis.as.arizona.edu:8000; U.T. = 19:17:25.0, Next: 00m00.0s, Cll: +02m06.2s, MID: -02m35.0s, ClIl: -07m16.8s Turning Radius (nM) | 10.90 o mmas
been used to optimally plan eclipse |Phone: 520-296-5296 NEXT WAYPOINT | —— OK diiate
flights for TSEs 1992, 2001°, 2003, 2008, B s iiﬁgtﬁ‘égf: iggg%;ggw Fixed Rate (Deg/sec) - 01h28ma3s
" “un" e . So: UT C ing: 192000 Entry+Exit (Seconds 8.0
2009, and 2010 (and several "back-up http://nicmosis.as.arizona.edu:8000/ECLIPSE_WEB/EFLIGHT.html| b s ntry-+Exit (Seconds) BERESHSIE
flights for other TSEs). Next up: TSE 2015. A Nautical miles: -21.4nm POh24mD0s
Sanctioned Use from SofTouch Applications by Licence Only U.T. Intercept:  19: -
| KB: Non-APL Flight Altitndar J90D0EE 7(b) ENTER TURN PARAMETERS — A/C nose deviation angle
3ahttp://nicmosis.as.arizona.edu:8000/ECLIPSE_WEB/UMBRAPHILE.html P Canceled following the tragic crash of Concord/AF 4590 on 25 July 2000. ‘bp:illll:}::j,}l 43::’:2211 during shadow viewing to keep windows in fuselage shadow 221 ggii?;?"“ géﬁ;é: :g;g;;gﬂ :22;322
g e Rl T B : CRT TR2-SU2  CENTER: 12517.07W 1842.70S
®  EFLIGHT2010 012 RT File Edit Opti EFLIGHT T s For INGRESS Shadow Viewing Leg SV1 -> SV2: SUITS Displaced by 2.49nM/270.05d from 12808.66W 1923.
« = £ I plions K Universal Time: 19:17: 21 Displaced by 2.06nM/270.06d from SeW 1754.

127.00359W
17.96002S
265.6)km
26.9°
45.9°
126.50085W
18.046408
-155s
-21.4nm

Umbra Longitude:
Umbra Latitude:
Umbra Width:
Solar Azimuth:

8o

Helcome to EFLIGHT for Mac0S X.
Airkborne eclipse observation planning and real-

HELP 1)

COMPUTE TOTALITY RUN 2 .
TABULATE TOTALITY RUN 3 =gt
SELECT WAYPOINTS 4 A/C Tatitude;
DISPLAY TOTALITY RUN 5

A Nautical miles:

EFLIGHT 2010 VO1.

191519

:SS LONGITUDE LATITUDE
C2 19:15:18 12647.1285H 1756.1828S
C3 19:24:41 12531.373H 1825.381S

dTIME
-282s

dDIST
-329.0nm
+38.9nm

AZIM ALT
26.5 46.0
23.494 46.3

Orient Aircraft NOSE

2.0 | deg. WEST of Solar Azimuth at SV2

HEST of
16.11 deg.
16.285 degy.

Aircraft Azimuth at SuUz
Aircraft

Aircraft

Nose +2.00 deg.
Heading at SU1l:
Heading at SUz2:

Browse the included file EFLIGHT.html for detai

CANCEL OK

EFLIGFHT 2010 contains ephemeris data for the 1

Data may be imported for other eclipses, see dc A Tine-af-zite: +0.8° | KB: Non-APL
¥¥% CLICK IN THIS WInpoW To reveaL THE erLice DEFINE CRUISE 6 gf_jﬂj}‘;gip“d o . : . lated Urnb g P had ( ) I
=y i Schematic Visualization of Time Correlated Umbra Projection and Aircraft Flight Plan: (SV1, SV2)/(SV3,5V4) = Ingress/Egress Shadow Viewing; (TR1,TR2) = Totality Run
To begin, select TOTALITY RUN from the EFLIGHT ENTER TURN PARAMETERS 7 Ground Track: 112.08 IE
COMPUTE FLIGHT PLAN 8 s - 165
For contact information see the non-dismissables gg; I;I;TSH?.ZSE +I4%t8 A227 3P104 - 0T
| a y | pU ) . CO pU a O a ) a OU pU ) COMPUTE Cl 11 LONGITUDE: -126 46 59.5 ”)/dse (/‘y)
functionality is invoked from pull-down items TOTALITY DURATION = 9m 23.0s C//pse}
_ INTERRUPT 12 Cnt hh:mm:ss.f Alt° Az° P° Sv1 — =
(numbered 1 — 13) on the EFLIGHT menu. i 12 g s e e S el M N L SO 175
Q LATITUDE: -018° 25' 26.0''
LONGITUDE: -125° 31' 14.4'"' S TR1
1 COMPUTE TOTALITY RUN - INPUT DIALOG 1017225 S~ —— TR
Specifies the Universal Time (with one second granularity) at which the ‘ _ hhmmss B o ‘ 185
aircraft is to be concentrically located in the moon's shadow. B aSEClaey 132000 U.T. = 19:24:27.0, Next: 00m00.0s, Cll: +09m08.2s, MID: +04m27.0s, Clil: -00m14.8s S !
7 - - - - - - ' » .
O km NEXT WAYPOINT . 4 } ».,‘_\{
_ H alincen i T . ) i Longitude: 12528.822W TR2 [
Non-central mid-eclipse intercept: displacement from centerline (CL).=>{ Intercept CL |0 { ) mi toward Sun i e aae duds & S\3 sz
@ nm UT Crossing: 192500 N N ~ SV3 -
Computation time window * UT of mid-eclipse for Totality Run > Time Window = |7 7 Min. 2 f,:ﬁg?gzl s :i?zm \ B
U.T. Intercept: 19:20:00 Svi —
Aircraft true AIRSPEED in units of distance/hr (unit per CL displacement). True Air Speed = 447.39 |/hr Flight Altitude: 39000ft /¥
Air Speed: 447.4nm/h -
. . . ope . . . Wind Speed: 55.0nm/h P o e
At mlq-ecllpse fly: (a) §peC|ﬁed.hez_:\d|ng, (b) perpendlcula_r Sun LOS to O) Fly Aircraft Heading = [122.36 |Deg. Wind Direction: 270.0° 208
optimize passenger window viewing (best near the points of local ) Dnieareal Plons 19:24: 21 SV1 = 19:00:00 UT sv4
noon/midnight), (c) parallel to shadow motion to maximize duration of @ Fly Perpendicular to Sun Umbra Longitude: 124.71207W V2 E 19:11 :50 "
totality (at path extrema requires flying "across the shadow”). () Fly Parallel to Shadow gzﬁi: g:g;ﬁude 18:22‘53631‘;3 EllLLL
. . . . . . Solar Azimuth: 21.5" TR1=19:13:14 UT
Aircraft altitude above mean sea level (in feet) at mid-eclipse. =—————=> Altitude in feet AMSL = 39000 Solar Altitude: 46.8° TR2 = 19:26:47 UT 215
A/C Longitude: 125.55427W — L
i ; id-ecli - A/C Latitude: 18.410865
Expected Winds Aloft at UT/Location of mid-eclipse. » WIND from (270 [Deg., Speed = |55 Rl s SV3 =19:28:11 UT
A Nautical miles: +36.9nm = 19:38:
Border pad in latitude/longitude for graphical display output window. Autoscale + (1.2 |Deg. A Line-of-site: -1.5° SV4 = 19:38:11 UT
. . . . . . . : . Heading: 114.94° 134W 152W 120W 12EW
Time granularity for CL computation and graphical display (right: CLand | Display Time Resolution: Output Format: Ground Speed:  497.80nm/h
aircraft latitude/longitude tabulation/display output format). =————2> @ 1s ()55 () 10s () 30s () DDD.xxxxx Ground Track: 112.21°
Graphical output inter-frame cadence. / Coordinate display format. =—>{Display Frame Delay = |.05 |s () DDDMMSS.x Cnt hh:mm:ss.f Alt° Az® P°
2ND 19:15:18.8 +45.8 27.3 104.
— (©) DDDMM.xxx LATITUDE: -017° 56' 14.1''
Export time-correlated waypoints to ASCII (text) file. > || Export Waypoint Table LONGITUDE: -126° 46' 59.5'"
Real-Time simulation: synchronize UT with offset to system clock. =———»{ [ | RT SIMULATION ' ‘ TOTALITY DURATION = 9m 23.0s
CANCEL
| J Cnt hh:mm:ss. £ Alt® Az° P°
Size of graphical display window w.r.t. default. »| Graphics Scale = [100 |°/° 3RD 19:24:41.8 +46.7 22.5 292.
OK LATITUDE: -018° 25' 26.0''
LONGITUDE: -125° 31' 14.4''
o ®
_ 19:24:27
1 COMPUTE TOTALITY RUN @ (@) _ ECLIPSE-11JULY2010_.txt
OPTIONAL BESSELIAN ; UMBRAPHILE DATA FILE FOR 11 JUL 2018 TOTAL SOLAR ECLIPSE "
; FOR UMBRAPHILE ¥ {and 2886 B)
ELEMENT FILE IMPORT & ; For an explanation see: http://nicmosis.as.arizona.edu:5666/ '
COMPUTATION UT RANGE : '
AND CADENCE SOURCE = 'USNOAA' 3 Must be 'USNOAA' or 'NASARP' :
DTYPE = 'TRIG' ; Must be 'TRIG' 'DIRECT
HHMMSS..f : Hek b o :
. ]
Start Time |[191259.0 ; POLYNOMIAL COEFFICIENTS AND ELEMENTS FOR FOR COMPUTING BESSELIAN ELEMENTS :
HHMMSS. f Range = -0.842, 5.125 ; Range in TDT for valid coefficients 0
End Time 192701.0 T@ = 17 ; Base time for series expansion '
DELTAT = 8.448 ; Delta-T in seconds (@ if U.T. elements*) '
HHMMSS.f XCOEF = -1.58735374, B8.55717691 a.88885274, -0.80008599 '
Increment 000001 YCOEF = -B.31870295, -8.13592638, -0.88813323, 0.00000236 :
SINDCOEF = 8.37544119, -0.00083592, -0.000000087, 0.00000000
) — COSDCOEF = ©.92684624, 0.000083476, 0.000000085, 0.00000000 :
Altitude 11887.2 |meters : DCOEF = @.PAOPAEOR, 0.0PAROGAR, 0.APEGPREG, O.AEEPARED '
MUCOEF = 773.61337258, 15.000885373, 0.00000192, -0.00000004, -8.88417507 "
) Read D il I1COEF = 8.534686086, -0.00001711, -0.00001236, O0.80000008 ; Umbra
— Read Data File |2COEF = -@.91172874, -0.00A01703, -0.00001228, O.AEOPAEOB ; Penumbra
tanfl = B.8845994 3 Umbral Shadow
(CANCEL) ( OK ) tanfz =  0.0045760 : Penumbral Shadow
sD = 28, 16, 83.8 ; Solar Declination at Mid-Eclipse
MUP = B.2618600842 ; Time derivative of MU in radians/hour
Besselian Element ASCI File Notes: (1) Delta-T = +66.8 seconds is "built-in" to these polynomial

Format (common format for
UMBRAPHILE S/W) =—————————>

s ANCILLARY INF

ORMATION

representations of the Besselian elements. For a different vhlue
of absolute Delta-T set DELTAT = Delta-T minus 66.8.

{2) A correction of (+8.58", - @.25") has been applied to the
latitude and longitude of the moon to compensate for the
displacement of the mean center of figure from the dynamical
center of mass.

; UT of Mid-Eclipse (geocentric conjunction) = 1%h 58m 54.8

BACK ON THE GROUND AFTER TSE PLANNED & EXECUTED WITH EFLIGHT 2008 (2m 52s TOTALITY, 82.6°N )

TSE 2008 HIGH CONTRAST/DARK SKY CORONA FROM 36,000 FT. AMSL

EFLIGHT 2010 SHADOW INTERCEP: MID-TOTALITY & UMBRA APPROACH TSE 2008 Cli: STUNNING VIEW OF THE SKY ABOVE AND SEA-ICE BELOW ENABLED BY EFLIGHT PRECISION NAVIGATION




