REVISION 2

SECTION 312 TECHNICAL MEMORANDA - PART II

March 1960 to December 1965

do. Title Author Date Class.

312-1 Optical Range Determination Melbourne 3/21/60 U

312-2 Biasing of Lunar Trajectories Barnes 3/22/60 U
(T™ 312-34 is a sequel to this memo)

312-3 A Set of Orbital Elements with Various Applications - Kizner 3/22/60 U
Part II

312-4 Discussion of Approximations Used in Doppler Tracking Goff 3/23/60 U

312-5 Moon-to-Earth Trajectorieh Clarke 3/23/60 U

312-6 Results of Participation of JPL Central Computing Johnson 3/25/60 U

STIM-3 Facility in the Pioneer V Mission

312-7 Differential Corrections for 1962 Mars Trajectory Clarke 3/25/60 U

312-8 Characteristics of Sergeant Range Guidance Eliason/ 3/28/60 C3¢
Malfunctions McCarty/Lang

312-9 Terminal Guidance Analysis Dinerstein 3/10/60 U

312-10 Basic Astronomical Information Pertaining to the Melbourne L/13/60 U
Problem of Stellar Identification

412-11 A Note on Improvement of Orbit Determinatien with Cain L/14/60 i}
Three Doppler Stations

312-12 A Set of Orbital Elements with Various Applications - Kizner L/19/60 U
Part III

312-13 Linear Differential Coefficients for a Circular Pfeiffer L/22/60 U
Satellite Orbit

312-14 A Set of Orbital Elements with Various Applications - Kizner L/26/60 U
Part IV - Revised

312-15 Development of "Out of Range" S Function Used in Johnson L/28/60 U
Sergeant Firing Tables

312-16  Launch-On-Time Problem Kohlhase 5/L/60 Cx
Addendum Kohlhase 6/18/60  Ci

312-17 Relativistic Doppler Shift Gates 5/10/60 U

312-18 Effects of Guidance Platform Tumble at Launch-I Hamilton 5/16/60 C¥

312-19 A Method of Computing True Altitude and Sub-Probe Dallas 5/17/60 U
Point

312-20 A Method of Evaluating Lunar Retrorocket Performance Palmiter 5/19/60 U




SECTION 312 TM LIST 2
No. Title Author _Date Class.
~312-21  Application of 2-way Doppler Cycle Count to Detect Hamilton 5/26/60 U
Distance to Moon's Gravicenter
312-22 Preliminary Calculations for Determining the Doppler Kizner 7/8/60 U
Accuracy Required for a Lunar Soft Landing
312-23 Comments on the Effects of the Departure of Mars & Melbourne 6/1/60 U
Venus Trajectories from the Ecliptic on Geocentric :
Hyperbolic Velocities
312-24  Effect of Astronomical Unit on a Mars Trajectory Cain 6/2/60 U
312-25 Sergeant Range Guidance Time of Flight Error and Eliason 6/2/60 U
Terminal Phase Characteristics
312-26 A Set of Orbital Elements with Various Applications - Kizner 7/28/60 U
Part V
312-27 A Proposed Method for Specification of Injection Pfeiffer 6/7/60 U
Accuracy
312-28 Station Tracking Equations Using Vector Notation Dallas 6/9/60 U
Errata Dallas 1721 60 U
312-29 Selenographic Coordinates Kalensher 6/13/60 U
Revision Kalensher n.d. U
0o Addendum Kalensher 7/12/60 U
312-30 Sample Computation of Units of Variance for the Pfeiffer 6/16/60 C
Agena Guidance System, Modifications, I, II, III
No copies on file--Copies may be obtained from IDC
by using Re-order No.60-367
312-31 A Note on the Method of Maximum Likelihood Johnson 6/20/60 U
312-32 Report on Visit to JPL by F. Fulton and R. Mills Cain 6/28/60 U
of RCA Service Co., PAFB, Florida
312-33 The Motion of a Satellite Vehicle under Radial Thrust Melbourne 6/30/60 U
312-34 Biasing of Lunar Trajectories Noton 7/6/60 U
(Sequel to TM 312-2)
312-35 Early Orbit Determination (2-Body) using Doppler Cain 7/6/60 U
and Angles
312-36 Required Energy and Orientation of Hyperbolic Sauer 7/71/60 U
Asymptote for 1962 Venus and Mars Trajectories
/_312—37 The Orbit Determination Program as and Optimum Filter Gates 7/20/60 U
,12-38 A Discussion of Propellant Margin for a Multi-Stage  Pfeiffer 8/1/60 U

Boost Vehicle




SECTION 312 TM LIST 3
No. Title Author Date Class.
—312-39 The Astronomical Unit and Space Probe Trajectories Lorell 7/22/63 U
312-40 Lunar Soft Landing Velocity Requirements Eckman 7/28/60 U
312-41 Calculation of Midcourse Velocity Increment and Flandro 7/29/60 U
Spacecraft Maneuver Angles from Tracking Data
Revision Flandro 8/17/60 U
312-42  Tracking and Orbit Determination Program for Johnson 7/30/60 U
Rangers 1 and 2
Addendum Johnson 12/28/60 U
312-43 Errors in the Ranger Telemetry System Price 8/3/60 U
312-44 Biasing of Lunar Trajectories Heftman 8/L/60 U
(Sequel to T 312-2, 312-24)
312-45 Selected Outputs of the Tracking Program Anderson 8/15/60
Addendum Anderson 8/23/60
312-46  Transformations for Converting a Spherical Earth Dallas 8/10/60 U
Plumbline Coordinate System into Ellipsoidal Earth
Plumbline Coordinate System
oo Revision A Dallas/ 6/14/61 U
Kirhofer
Addendum Dallas 8/26/60 U
312-47 Determination of Predicted Impact Point Position in Flandro 8/12/60 U
Target-Body Centered, Cartesian Coordinate System
312-48 Trip Report to RCA Service Co., PAFB Cain 8/18/60 U
312-49 The Three-Dimensional Optimum Thrust Equations Melbourne 9/6/60 U
of Power Limited Flight
312-50 A Refinement of the Dependent System of Differential Anderson 9/7/60 U
Equations in the Tracking Program
312-51 Extraecliptic Low Thrust Trajectories Kalensher 9/7/60 U
312-52 The Effects of ILunar Gravity on Low Thrust Philippou 9/13/60 U
Trajectories
312-53 Calculation of Terminal Maneuver Turn Angles Flandro 9/6/60 U
from Tracking Data
Addendum Flandro 9/29/60 U
£ 112-54,  Trajectory Coordinate Systems and Notation Standards Clarke 9/22/60 U



SECTION 312 TM LIST L
No. Title Author Date Class
312-55 An Analytic Method for Determining First Order Pfeiffer 10/6/60 U
£ Injection Errors
Addendum Gordon 2/6/61 U
312-56  Time Clarke 10/7/60 U
312-57 Comments on Orbit Determination Anderson 10/10/60 U
312-58 Inclusion of the Earth's Third Gravitational Anderson 10/12/60 U
Harmonic in the Tracking Program
312-59 Output Format for JPL's Space Trajectory Program. Clarke 10/14/60 U
Coordinate Systems Description
312-60 Varinaces of Mid-Course Maneuver Parameters Feitis 11/28/60 U
312-61 Calculation of Mid-Course Velocity Corrections Flandro 12/26/60 U
Which Satisfy Omni Antenna Constraints
312-62 Calculation of Observables in the Tracking Program Johnson 10/26/60 U
312-63 Trajectory Optimization and Prediction of Impact Maloy 10/31/60 U
Point for Lunar Return Vehicle
312-64 Determination of Elements of a Two-Body Orbit from Pfeiffer 10/31/60 U
— Orbital Rate Data
312-65 Refraction & Vertical Direction Corrections for Cain 11/2/60 U
RA-1 and RA-2 Tracking Program
312-66 Passage Through a Planetary Atmosphere Kohlhase 11/3/60 U
312-67 Motion of a Satellite Under the Influence of a Lass/ 11/16/60 U
Constant Normal Thrust Solloway
312-68 Contiguous Conic and Trajectory Calculations Kizner 11/17/60 U
312-69 An Approximate Method from Computing rms Mid-Course Pfeiffer/ 12/2/60 U
Maneuver from Injection Conditions Gordon
312-70  Various Graphs, Sketches, and Other Information for  Kohlhase 12/1/60 U
Trajectories in the Vieinity of Venus
(Reissue of IOM of 8/30/60)
312-71  Corrections to Observables and Time Used in the Johnson 12/5/60 U
Trajectory and Orbit Determination Programs due
to Transmission Time
312-72 Non-Linear Behavior of the Time-of-Flight to Closest Maloy 12/9/60 U

Approach on Lunar and Interplanetary Trajectories



SECTION 312 ™ LIST 5

No. Title Author Date Class.
312-73 Frequency Data for Ranger I Trajectory and Orbit Johnson l2/22f60 U
p Determination Programs

Addendum Johnson 1/4/61 U
Combined Errasta 312-73 & 312-Th Johnson 2/3/61 U

312-Th  Station Printouts for the Orbit Determination and Johnson 12/29/60 U
Trajectory Programs

312-75 Station Printouts on Trajectories for Tracking Purposes Johnson 12/30/60 U

312-T6 Interplanetary Trajectories and Payload Capabilities Melbourne 1/5/61 U
Advanced Propulsion Vehicles

312-77 Determination of the Mass of Venus Feitis 1/5/61 U

312-78 Computation of Station View Regions Anderson 1/23/61 U

312-79 Rudimentary Launch Guidance Methods for Deep Space Pfeiffer 36l O
Missions

312-80 Inversion of Symmetric Matrices Lass/ 2/3/61 U

Solloway

312-81 Design Specifications for Pre-Injection Standard Kirhofer 2/7/61 U

Trajectories
,312-82 Results of Mariner A Injection Guidance Analysis Dickinson 2/7/61 Cx

312-83 A Thrust Program for Low Thrust Correction of Cutting 2/10/61 U
Circular Satellite Orbits

312-8L Some Estimation Problems in Orbit Determination Gates 2/15/61 U

312-85 A Method of Data Compression Anderson 2/20/61 U

312-86 The Motion of a Satellite Under the Influence of a Lass/ 2/e1/61 U
Constant Normal Thrust Solloway

312-87 RA 1, 2 Engineering Telemetry Data Handling Dickinson 2/27/61 U

312-88 Some Implications of the "Two-Shot" Planetary Hamilton 3/2/61 Cx*
Program Policy
Addendum Hamilton L/20/61 U

312-89  Antenna Angular Rates at South Africa DSIF Station Johnson 3/3/61 U
Part I

312-90 Range Data in the Venus Trajectory Anderson 3/21/61 U

312-91 Coriolis Effects Due to the Precession and Nutation Clarke 3/27/61 U

of the Equinoxes



SECTION 312 TM LIST

6

No. Title Author Date Class.

312-92 Astrodynamical Constants Dallas 5/1/61 U

312-93  Terminal and Entry Guidance (Part I) Kohlhase L/3/61 U

312-94  Doppler Shift Lass/ 3/22/61 U

Solloway

312-95 Tracking Lunar and Interplanetary Trajectories Johnson/ L/13/61 U
During the Decade 1960-1970 Clarke

312-96 A Statistical Problem Related to the Launching of Lass/ 5/16/61 U
a Missile Solloway

312-97  Corrected Time of Flight Kizner/Gates 5/3/61 U

312-98 A Method of Matrix Inversion Goff 5/2/61 U

312-99 An Iteration Procedure for Matrix Inversion Goff 5/8/61 U

312-100 The Effect of Data Correlations and Biases on Anderson/ 5/8/61 U
Least Squares Estimator Cain

312-101 The Perturbations of a Hyperbolic Orbit by an Sauer 5/12/61 U
Oblate Planet

312-102 Computation of Orbital Elements from Cartesian Cain 5/16/61 U
(Space-Fixed) Coordinates

312-103 A Further Refinement of the Dependent System of Anderson 5/16/61 U
Differential Equations in the Tracking Program

312-104 An Algorithm for Matrix Inversion Goff 5/19/61 U

312-105 Improvement of Mariner Orbit-Prior to Mid-Course Cain 5/22/61 U
Maneuver - Through Addition of Range Measurements #*

312-106 The Inversion of Certain Mapping Matrices Anderson 5/25/61 U

312-107 Computation of Angle Residuals in the Process of Anderson 6/1/61 U
Orbit Determination

312-108 Two-Dimensional Optimum Equations for a Power-Limited Sauer 6/8/61 U
Rocket with a Constant Exhaust Velocity

312-109 Error Analysis for Simple Terminal Guidance Scheme Kohlhase 6/8/61 U

312-110 Geopotential Function for the Powered Flight Program Cain 6/12/61 U

312-111 Atlas/Agena/Ranger Capability for Venus Missions Pfeiffer 6/14/61  C¥x

312-112 Calculation of Eccentricity in Two-Body Orbits Cain 6/15/61 U

Given Two Positions and the Energy
(Never completed or issued)



SECTION 312 T™ LIST

Orbital Elements

Solloway

7
No. Title Author Date Class. |
© 312-113 A Set of Orbital Parameters and Their Differential Gates 6/20/61 U
Corrections
312-114 "Simple" Coordinate Systems Used in Guidance Gordon 6/23/61 U
Accuracy Studies
312-115 A Technique for Powered Flight Orbit Determination Pfeiffer 11/13/61 U
312-116 Mariner A Midcourse Analysis Heftman 6/26/61 U
Addendum Ciet
312-117 Optimum Thrust Programs for Power Limited Propulsion Melbourne/ 7/5/61 U
Systems Sauer
312-118 An Alternative Method for the Determination of Minovich 7/11/61 U
Elliptic and Hyperbolic Trajectories
Errata Minovich 8/29/61 U
312-119 RA-3 Injection Accuracy Gordon 7/10/61  Cwx
312-120 Two-Dimensional Interplanetary Transfer of a Vehicle Philippou 7/17/61 U
Using a Small Constant Acceleration
312-121 Statistical Methods Applied to Problems in Numerical Kizner 8/1/61 U
Analysis
312-122 Collision Lifetimes for Loosely Bound Satellite Milder 7/18/61 U
Orbits
Addendum Milder n.d. U
312-123 Properties of High Thrust Powered Trajectories from  Clarke 7/24/61 U
Circular Parking Orbits of Various Altitude
312-12, De Rien. Quelquechose - On the Statistics of a de Worm 7/26/61 U
Missile Launch (A One-Scene Play) (Solloway)
312-125 Flight Schedule for Optimum Low-Thrust Martian Sauer 8/7/61 U
Rendezvous Trajectories during the Period 1966-1980
312-126 Post Flight Determination of Angular Rates of Schwartz 8/15/61 U
Ranger 1 at Separation
312-127 Some Properties of the Jacobi Integral Kizner 8/22/61 U
Revision--New Applications of the Jacobi Integral Kizner 8/29/61 U
to Lunar and Interplanetary Trajectories
312-128 A Procedure for Approximating the Statistical Pfeiffer 8/18/61 U
Description of Errors Resulting from Multiple
Midcourse Maneuvers
/_‘
J12-129 An Elementary Derivation of the Variation of Lass/ 8/22/61 U



SECTION 312 TM LIST 8

No. Title Author Date Class.
312-130 A Method for Determining Interplanetary Free-Fall Minovich 8/23/61 U
' Reconnaissance Trajectories

312-131 The Effect of Physical Constants on the Inter- Anderson 8/23/61 U
planetary Equations of Motion

312-132 Results of a Matrix Inversion Algorithm Goff 8/28/61 U

312-133 The Determination of Miss Distances for Conic Minovich 8/28/61 U
Trajectories Due to Velocity Errors

312-134 Optimum Ranging Times During the Mariner Mission Feitis 9/13/61 U

312-135 A Technique for Describing the Mid-Course Cor- Pfeiffer 9/6/61 U
rection Capability for Ranger Missions

312-136 Data Editing: Rejection of Blunder Points by Coded Rechert 9/19/61 U
Patterns

312-137 Angle Through Which Velocity Vector Turns for an Gordon 9/25/61 U
Impacting Vehicle

312-138 An Energy Integral of Newtonian Motion for Lass/ 9/22/61 U
Non-Conservative Potential Fields Solloway

312-139 Mars Rendezvous Trajectories, 1970-1971, for Melbourne/ 10/3/61 U
Power Limited Propulsion Systems Sauer

312-140 Interplanetary Trajectory Optimization with Power Sauer/ 10/4/61 U
Limited Propulsion Systems Melbourne

312-141 Characteristics of Lunar and Interplanetary Tra- Gordon 10/6/61 U
Jectories

312-142 A Summary of Ballistic Interplanetary Trajectories Clarke 10/11/61 U
1962-1967

312-143 Selection of a Proportionality Coefficient in Anderson 10/17/61 U
the Method of Steepest Descent

312-14L  Never issued

312-145 Standard RA-3 Orbit Determination Error Analysis Cases Cain 11/6/61 U

312-146 Doppler Accuracy Requirements for Ranger 3-5 Hamilton 11/13/61 U

312-147 A Study of "Limited Mid-Course Maneuvers" Using a Curkendall 11/7/61 U
Thrust Vector that is Restricted to Lie Along a
Fixed Direction

312-148 Statistical Description of Mid-Course Maneuver Size Anderson 11/21/61 U

in the Presence of Tracking Data

312-149 Determination of Density Profile of Mars Atmosphers Bronstein/ 11/27/61 U
from Mariner B Capsule Flight Data (Preliminary Notes) Feitis/Holmes



SECTION 312 TM LIST

No. Title Author Date Cla:

312-150 On an Integral Arising in the Theory of the Mid- Lass/ 12/5/61 U
Course Maneuver Solloway

312-151 Radiation Pressure Perturbations of Interplanetary Melbourne 12/11/61 U
Trajectories

312-152 The Motion of a Satellite in the Restricted Three Lass 12/14/61 U
Body Problem

312-153 Planetary Approach Guidance Orbit Determination Gates 12/14/61 U

312-15)4 The Combination of Statistical Estimates in Orbit Kizner 12/19/61 U
Determination

312-155 An Approximation to the Second Moment of Maneuver Gates 12/26/61 U
Errors

312-156 Estimation of Injection Conditions from Parking Pfeiffer 12/26/61 U
Orbit Tracking Data

312-157 Optimum Interplanetary Rendezvous Trajectories Melbourne/ 1/2/62 U
with Power-Limited Vehicles Sauer

312-158 The Special Motion of a Satellite in the Restricted Lass/ 1/3/62 U
Three Body Problem Philippou

1 312-159 A Criterion for How Many Parameters to Estimate Kizner 1/L/62 U

312-160 Propﬁlaion System Optimization of a Separately Sauer 1/5/62 U
Powered Rocket
(Issued as TR 32-250--Never issued as a TM)

312-161 Precession Rates of a Satellite Due to the J Term Lorell 1/29/62 U
in the Gravity Field
Addendum 1 (Revised) Lorell 2/5/62 U

312-162 Long Term Perturbations of a Moon Satellite by the Anderson 2/8/62 U
Earth and Sun

312-163 Semiemperical Formulas for Low Thrust Spiral Tra- Melbourne 2/2/62 U
Jectory
Never completed or issued

312-16L4 Characteristics of Lunar Satellite Orbits Lorell 2/6/62 U
Re-Order No.62-37

312-165 Precession Rates of an Artificial Satellite Due to Lorell 2/15/62 U
Constant Radial, Circumferential, and Normal
Acceleration

312-166 Mariner-R Midcourse Analysis Curkendall  3/1/62 U



SECTION 312 ™ LIST

No. Title Author Date Class,
g 312-167 The Orbits of Periodic Comets Porter 3/2/62 U
312-168 Equations Needed to Determine Permissible Aiming Bollman 3/1/62 U
Zones at Venus in 1962
312-169 Ranger 4 Orbit Determination - Omission of Mathews/Cain 3/14/62 U
ODAS-1 Different Amounts of South Africa Data
312=-170 Determination of Planetary Atmospheric Density Feitis 3/1&/62 U
Capsule Flight Data - Part I
312-171 Current Doppler Equations Anderson/Thomas 3/14/62 U
Addendum Anderson/Thomas 3/26/62 U
312-172 The Effect of Trajectory Biasing and Midcourse Kohlhase 3/15/62 U
Maneuver Reliability Upon the Probability of
Planetary Capture for the 1964 Mars Flyby Mission
312-173 Matrix Inversion Formulae Solloway 3/16/62 U
312-174 Determination of a Planet Centered Orbit From Schwartz 7/26/62 U
Spacecraft Observables
312-175 Precession Rates of an Artificial Satellite Due Lorell 3/19/62 U
to a Third Body Perturbation
/312-176 Lunar Satellite Orbits: Numerical Results for Lorell 3/12/62 U
Close Orbits
312-177 Guidance Requirement for the Establishment of Lunar Sauer 3/22/62 U
Orbits
Revision Sauer 5/22/62 U
312-178 The Minor Planets Porter 3/28/62 U
312-179 Two Trajectory Computing Programs for Non-Vertical Dallas 3/9/62 U
Impact Trajectories
312-180 On the Visibility of a Spacecraft Using a Flat Melbourne L/2/62 U
Mirror Reflecting Sunlight
312-181 Minimum Variance Estimation of Sequentially Pfeiffer 4/3/62 U
Correlated Parameters
Revision Pfeiffer 9/26/62 U
312-182 Mariner R ODP-TDEP: A Priori Weighting Coefficients Hamilton h/12/62 U
Addendum/Errata Young 12/20/63 U
Addendum/Errata 2 Young T7/17/64 U
- Addendum/Errata 3 Young 6/8/65 U
312-183 On Combining Statistical Estimates - I Solloway 4/12/62 U
312-184 The Optimization of a Constant Attitude Thrust Melbourne/Sauer L4/25/62 U

Program for Power-Limited Vehicles




