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1. Introduction:
The article focuses on the design of sailplanes used for planetary exploration of Mars. The article is interesting and well-written. However, there are some remarks which should be addressed.
“It is a critical gap in exploration capabilities mapping a mesoscale view of regions with less than 0.1 m/pixel resolution over hundreds of kilometers.”
If the authors state the critical gap in exploration capabilities, they should discuss whether they fulfill this gap in Section Discussions. Consequently, they should present analyses/results of how the designed system improves exploration capabilities.
“Previously, several airborne missions providing access to these remote sites have been proposed for Mars [1-5]. Most of the previous concepts are based on powered flying vehicles and the inclusion of electric or chemical propulsion would produce significant penalty on the mass, complexity and reliability of the aircraft.”
Why your design of sailplanes is better than other proposed systems for Mars in terms of mass, complexity, and reliability? It is not clear. he part about the sailplane deployment and unfolding in the abstract could be written more concisely.
Contributions. “In our previous work [18], we explored the initial feasibility of sailplane deployment and dynamic soaring in the Martian atmosphere. It was found that the lower gravity and atmospheric pressure does not hinder an aircraft’s ability to perform required energy gaining maneuvers, and that higher flight speed, consequentially higher distances, are necessary due to the low Reynolds number conditions.
Our current work focuses on flying over canyons and craters using static soaring and dynamic soaring methods. The point-mass simulations are employed to study flight trajectories in deep canyons. The simulations were conducted using the Mars Regional Atmospheric Modeling System (MRAMS) [19] that provides new, realistic conditions for dynamic soaring on Mars. Several deployment strategies are explored including quick deployment during EDL and using a carrier hot-air balloon or blimp.”
It is better to mention this article's work contributions. What work is extended from the previously published papers [18] and [23]?
Response
The Introduction was revised to address these comments of the reviewer.
The Mars Sailplane has the capability of mapping a mesoscale view of regions with less than 0.1 m/pixel resolution ranging in tens to hundreds of kilometers and addresses current platform limitations. The aircraft can dive to tens of meters altitude to obtain even higher resolution images of a particular feature or area. The sailplane concept unlike previous proposal for Mars would be a secondary-payload and thus low-cost ranging within a $100 million as opposed to a dedicated missions such as Discovery or flagship mission that would be $300 million or more. A defining advantage of this sailplane concept over previous proposals is its simplicity. The system does not require an engine that imposes significant penalty on mass, complexity and reliability to take flight. In addition, an engine to power flight on Mars will require overcoming significant development hurdles, particularly for the engine to utilize the thin, dusty Martian CO2 atmosphere to provide sustained and reliable thrust.

2. Experimental results. For me, the article looks more like a report on the project than a research article. A comparison with other previous work is missing. In the introduction, the references to previous research are insufficient. The research status and existing problems of Mars exploration missions are briefly described through only a few missions. And no background description on the design of sailplane deployment is provided.

[bookmark: _Hlk102221984]Response
[bookmark: _Hlk102222271]We added five references presenting outstanding scientific issues for Mars exploration in the introduction to better connect our mission concept with needed scientific capabilities. References to peer reviewed papers [6-10] present existing concepts for Mars aerial platforms, and references [8-12] provide additional information for some of the more mature concepts. To the best of the authors’ knowledge, it is the first time a glider using dynamic soaring is proposed for Mars so no reference specific to that concept is available.
 
3. Suggestion
In my opinion, the authors should summarise the overall research in the Discussions with their research goal and how they achieved it.
Response
These suggestions are addressed in the revised conclusions
“Conclusions
The present work has expanded the range of possible methods to sustain flight for the exploration of Mars using sailplanes that harvest energy available in atmospheric flows considering problems associated with low atmospheric density and low Reynolds numbers. Such platforms would be compact enough to be deployed as secondary payloads, and enable breakthrough mapping of large areas, including rugged terrains previously not accessible to rovers and landers.  Equations of motion of the sailplane were derived, and optimal flight trajectories were found by formulating an optimization problem with lift coefficient and roll angle as control parameters. We studied three types of maneuvers than can be used sequentially to keep the sailplane aloft: 1) static soaring in thermals or obstacle-induced updrafts, 2) dynamic soaring which exploits vertical gradients in horizontal winds, 3) dive-in and pull-out maneuvers along canyon ridges. Key results from the study are summarized as follows:
Static soaring. With the selected aerodynamic design, a sailplane with a baseline weight of 5kg has a ~6.3 m/s sink velocity, implying updrafts in the order of 6.3 m/s are necessary for static soaring.  Modeling results from both our own simulation and from the literature suggest such daytime vertical velocities are local available on Mars near prominent orography.
Dynamic soaring. The energy efficiencies for different segments of the dynamic soaring cycle were analyzed. Turning maneuvers gained significantly more energy compared to in-plane dive and climb maneuvers. Numerical simulations revealed that the total energy graph is concave up and concave down for climbing and diving turns, respectively and the increase in energy over one soaring cycle correlates well with the wind gradient.  Predictions from a mesoscale Mars climate model were used to provide reference Martian winds, and it was demonstrated that nighttime wind gradients provided conditions suitable to dynamic soaring for a case study at Jezero crater.
Numerical results for complete dynamic soaring cycles were obtained for the travelling flight pattern, in which the sailplane holds the flight direction at approximately  to the wind direction. Firstly, the optimal solution drives the sailplane to use its energy for turning windward and climbing. The sailplane reaches the maximum altitude at the airspeed close to stall and turns downwind. The potential energy of the sailplane then converts into the kinetic energy, recovering airspeed. The total sailplane energy at the end point of the soaring cycle increases by 7-11%, while the aircraft travelled 2,200-2,400 m forward. 
Canyon soaring. The sailplane dive-pullout trajectories were analyzed flying various trajectories along a portion of the Valles Marineris. Numerical results demonstrated that Mars sailplanes can do close-to-wall flying passes over locations inaccessible by conventional landers and rovers, thus providing a unique, close-up oblique viewing of the canyons and their stratigraphy.
[bookmark: _Hlk63510213]Proposed design. Two designs for fast deployment of sailplanes were proposed: a roll-up inflatable wing design and an “accordion” fold design of the inflatable wing. A thin airfoil was selected providing high lift-to-drag ratio and moderate pitching moment coefficient. A sweptback flying wing is proposed for the sailplane which generates additional lift due to its blended-wing-body design. 
 Finally, various methods of the sailplane deployment in Mars’s atmosphere were presented, including quick deployment during EDL and deployment using hot-air balloons and powered blimps.  The later can significantly de-risk deployment challenges and transport the sailplanes long distances on extended missions to targeted regions, while exploiting maneuverability of the sailplane(s) for access into steep canyons, cliffs, and craters walls.  It is the combination of sailplane and blimp/balloon that brings significant exploratory advantage rather that either alone.

4. Conclusions. The conclusion should be improved.

Response
Revisions in the conclusions are presented in response to the question 3









