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Luieer baw dats 1s formatied as & 'I° header record and as many ‘P
shrt=by=shut “photon’ records as are necessary. Each “I-P’ group centains
dola for zume conveniently short time span., On the 2.7 m system, each group

tvnfained dota for coe 15-43 minute run on & given Teflector, Each 45 minute
Tanging ses-10n containsg ab Ieast 1 such run. On the MLES, each *7-P° group
coipntides with a 3 wminute ‘burst’ of ranging activity. In the processing

of the laser dste, there is a compressien of data from a run inko a normalpoint.
The marmalpeint asck has a 'L record # 1 "N’ record:, instead of a '?7* record
atd a numbes of 'P7 records, The format of the “P° and 'N° record are the

dxcept fur ke addition of a field giving the numbeéer of filtered returns
repcords?t that weve averaged to create the normalpoint

Thi Ef=cnlumn COSFAR feormat vsed on the 2 7m system has teen informally
grpavigd fo include information beyond column B2 on the “F' and ‘M’ vecords
Thregw cdntain inforwmation as to data significance, residuai. and point angles
Sines the dastollcbion of the narrow pulse lases at MRS another recerd has
bern added fo the formet to permit incluston of multi-pulse calibration data

wilh the mailing uf 2 and P records. This is the ‘C‘ galibration record.
I. 2 RECORD FORMAT

columns format descriptiaon

1 Al Record Il = “%°
a= 4 1z (bhservatary code (=711 for McDonald}
D14 11a Julian date = 1000
15-22 Ia Clock offset (microseconds)
23~7% 13 Atmospheric temperature {(Celsius}
2a5-27 = Humidity {¥% saturation)
28-2 I=2 Wind spesd (kmihr}
30-21 L2 Sesing (0 1 arc sec)
az= Al Electonic calibration accuiacy code
33-34 2% (spares)
d5-37 I3 Laser energy (0.1 Joule)
3g-42 IS Laszer freguency (10 gigahertz)
4343 I3 PFulse length FWHM (100 picoseconds)
S&-GE I3 Shot-by—-shot resclution (100 picoseconds)
HF--31 12 Fhotomultiplier dark count {(%Hz}
32-34 13 Moon count, 1.e. lunar background {kHz)
55=57 1= Star count (kHz)
I9-42 AD Star identification (alphabetic or numeric
ID Ffor star from which star count was obtained)
L3455 Iz Spectral filter width (0. 01 nm)
&&5-48 13 Spatial Filter width (0 I arc secends)
&F~ 72 I4 Mumber of shots in Tun
Ta-7Th I4 Calendar year
FFI-TH 12 Month
79-80 I2 Day

IT. P RECORD FORMAT

columns Format description

1 Al Fecord 1D = ‘P*
2= I2 Eady identifier {(Mpoon = 011}
; Iz deservation epoch {(Julian date # 1. ELO)
| §= Telescope code (MecDonald 2. 7m = 71110}
Iz Reflector cade (0,2,3, 4}
f=t=1 At Observation type {(=L)
g [ Lpoch time base {use 1= UTC})
di-42 [z Observed time delay (100 psec)
47 ] Uncertainty estimate (100 psec)
42-33 [& Electronic delay (100 psec)
54-53 s Geometric delay (100 psec)
5751 2X {spares}
&lm b IS Frequency offset (parts in 10s#11)
&7 L1 Delay $ime base (=1}
?ﬁ-?r s ftmespheric prossure—~0. 1 mb) -
"4 L&
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AatnEzgherit-prossure~<€C. 1 mb?
Calendar year

Menth
Pay

T format

Vernier number {(for multi-step systems: others are blank)
Guality flag
Observed=predicted

(0=noise,

range

Fredicted arimuth angle

Fredicted altitude

rd Format, ex

cepk

angle

I=returnl

résidueal
{radians}
(radians}

{nsec)

Mumser of photon stops in narmalpoint

L P format for multi-pulse data format

description
Record ID =

Fire calibration = fire calibration average (nsec)

e

that theee talibrations are packed 10 to a Tecord without
2 Tecords may be interspersed with P records within a

=. Thr

TEaEIN

Far

et including

in this record type is

2e—-fold:

the antire magnitude of the fire

feiay on the P record already contains the fire cal averagei

record farmats can allow tighter data packing knowing there will not
wide Fluctuations in the magnitude of the cal differences.
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SGRTL f{orvror of mean of fire calibrations)esss +

32

494.3 nm = 43178

me cla

libration

batter
+/-200
+/ =400
* /=500
+=1.0
+i=1. 5%
+i=2 0

There

rify

Acc

From Here??

a4 Few thingse that have cauvsed confusion in the past.

uracy Codes

than +/-200 pspec

ta
to
to
to
to
ta

+/—R00 psec
+/-H00 poec
+/=1000 psee
#/=1. 5% nsec
+/—-2. 0 nsec
=l 0 ongec

vorse than +/-4. 0 nsec

terror of mean of return calibrations)esd 3

T nm =

Full-width
2H{Earmsl

Lasesr Freguency
G653

Fulse lanpgth

-

o2

sigmad of fire calibrationd

Shot—by-shat resclution
SGRTL {fai

Une=as

{fo

Emimily

mal
mal

est

sigma of fire

timaka

calibration)#&2 +
sigma of return calibration)sel +
EUr (farmal sigma of each vernierieed ]

half-marimom from fire calibration analysis.
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Y resclution

wal sigma of Fire calibration)#=2 +

{ mal =igrma of return calibration)#=2 +
ZUM (fermal sigma of each wvernierl#sl ]

Shot-hy-sh
SORTC !

Uncertainty estimabe
F racord:
Sum of sleckronic calibration accuracy code and shot=by=shot
resolutiaon
M record:
SORTL i(shot-buy-shot resplutioniasl i +
fcaltbration accuracy codelasud +
{formal sigma of normalpoint data Fit)#=2/M ]

where Mot=s Lthe number of photon returns averaged into normalpaint.

Star identification
Any 5 chavacter designation for a star. e.g. VEGA, A LYR., FKa409.

Mumber of shots in Tun

This #Field 1= only meaningful for vuns when less than 10000 shots
have been Flred Ahove this 1imit, legitimate entries could be
PFFTF ar blanks

Statiens/telescope codes

CERGHA CE10
HOLLAS G&410
MNLRE 41410
MeDl 2 7m 71110
MLRS 71114

Reflector codes

O == apollo 1%
1 —— Lwna 17 (Lunakhod 1}
2 —-= Apolio 14
J == Apollo 15
4 —— Luna 21 {Lunskhod 2%

Electronic delay
{fire calibration average)
(retern calibration ‘average)
+ lany other electronically introduced range hiases)

Geometric delay
(Cgreeclion o Teange to the fFirst non—moving point
in the ranging system)

+ fcorrection for finite sire of telescopel

This may contain point-angle-dependent terms

Reducted range
r= observed Tange
= electronic delay
- geometric delay
- observed range # frequency offset # 1. E-11
= refraction correction

UTC epoch (fiting time)
t= ghserved time
+ clock offsets]l E-45/846400.



