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variations of 5% in the RPM and also 5% variation in the PAM.  The analysis approach for esti-
mating this allocation applies the 5% overburn or underburn dispersion to the RPM and retargets 
the PAM, then applies 5% overburn or underburn to the new PAM, then corrects one orbit later 
with the OCM.  The final column compares the retargeted sum of delta-v against the nominal allo-
cation for RPM and PAM, to enable the analysis to inform the allocation for the OCM line item.  
For the post-swingby maneuvers, Resonance Phasing Maneuver (RPM) and Period Adjust Maneu-
ver (PAM), conservative maneuver errors of ±5% drove the final Science OCM dv allocation of 10 
m/s.  Monte Carlo results in Figure 11b) confirm that 10 m/s is a comfortable allocation for the 
science orbit correction. 

 

Table 5.  Analysis corner cases for Orbit Correction Maneuver (OCM) 

Error Case Nominal 
RPM dv 

(m/s) 

5% RPM 
Error 
(m/s) 

Retargeted 
PAM dv 

(m/s) 

5% PAM 
Error 
(m/s) 

OCM 
dv* 

(m/s) 

Total Post-
swingby dv 

(m/s) 

Vs. 260 m/s 
Nominal      

Allocation 
(m/s) 

Nominal 130.4 0 125.3 0 0 255.7 -4.3 
+5%, +5% 130.4 6.52 119.4 5.97 |-6.58| 268.9 8.9 
+5%, -5% 130.4 6.52 119.4 -5.97 6.11 256.5 -3.5 
-5%, +5% 130.4 -6.52 131.0 6.55 |-6.27| 267.1 7.1 
-5%, -5% 130.4 -6.52 131.0 -6.55 7.52 256.4 -3.6 
* Positive delta-v values for nominal anti-velocity direction. 

 
The Arcus trajectory design assumes accurate knowledge of the spacecraft position at maneuver 

execution; results from heritage missions indicate that position knowledge will place maneuver 
execution within one minute of orbit perigee, which is within even the shortest nominal maneuver 
duration.  Preliminary analysis of cosine and finite burn losses are well under 1.0 m/s in Item 9. 

 
Item 10 subtotals are supported by Monte Carlo results in Figure 11c) and the worst case end-

to-end delta-v (358.7 m/sec) allows contingency against the total 373 m/s budget. 

Launch Analyses 

The launch vehicle has not yet been selected for Arcus, however the mission is currently planned 
to launch from either Wallops Flight Facility (WFF) or Kennedy Space Center (KSC).  Launch 
opportunities occur on most days of the lunar cycle, with launch windows of at least 30 minutes.  
The Arcus launch parameters are summarized in Table 6. 

 

Table 6: Arcus Baseline Launch Parameters 

Launch Date September 7, 2023 

Launch Site WFF or KSC 

Insertion C3 -2.75 km2/s2 

Injection Argument of Perigee 300 degrees (after 48-minute coast) 

Launch Opportunities 24-26 days/month 

Launch Window 30 minutes 
















