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To develop a Low-Cost Access to Space (LCAS) mission concept that 
demonstrates the successful deployment and retrieval of low-density ‘space 
dropsondes’ from a commercial reusable launch vehicle.
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Motivation:

• *©¥¥fx¨ af¦¨ wf¨mzd ¨z ¢f¥kz¥w ¦©aÝz¥an¨Yv mnlmÝYv¨n¨©df ¥f¦fY¥bm n¦ ¨z ©¦f ¦z©xdnxl ¥zbuf¨¦ ã÷÷÷ä
• N¦nxl ¢¥n®Y¨f ¦fb¨z¥ ¦mz¥¨ d©¥Y¨nzx ¦¢Ybf kvnlm¨¦ ã)v©f A¥nlnxË Sn¥lnx 4YvYb¨nbä kz¥ bzvvfb¨nxl ¦bnfxbf 

dY¨Y nx Yddn¨nzx ¨z ¢¥nwY¥± ¨z©¥n¦w wn¦¦nzx n¦ Yx Y¢¢fYvnxl z¢¨nzx

Project Concept:

• !f¥zlfv¦ ã?!L!Ë z¨mf¥ ¦z©¥bf¦ä Y¥f vz¯Ýdfx¦n¨± ¦zvnd ¢zv±wf¥ kzYw¦ ¨mY¨ f°mnan¨ ¦¨¥zxl ¥fvY¨n®f 
wfbmYxnbYv Yxd ¨mf¥wYv ¢¥z¢f¥¨nf¦

• .vfb¨¥zxnb¦ fxbY¢¦©vY¨fd ¯n¨mnx Yf¥zlfv ãÏd¥z¢¦zxdf¦Ðä bz©vd ¦©¥®n®f ¨mf kz¥bf¦ zk vY©xbmÙ¥fÝfx¨¥±Ë 
Yxd af ©¦fd kz¥ ©¢¢f¥ Y¨wz¦¢mf¥nb wfY¦©¥fwfx¨¦
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Propulsion Module Payload must fit JANUS and Dispenser

• H¥z¢©v¦nzx >zd©vf HY±vzYd !bbzwwzdY¨nzx
• =fxl¨mÍ ăÿÎąĈ bw
• Tnd¨m Í ĂĂÎÿā bw
• 5fnlm¨ Í āĄÎăÿ bw

• ;!?NL ã;5N !H= 6x¨fl¥Y¨fd Nxn®f¥¦Yv L©az¥an¨Yv 6x¨fl¥Y¨nzx 
HvY¨kz¥wä 

• =fxl¨mÍ ĀĈÎąćĄ bw
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Aerogel sphere shall 

1. fit the payload 
2. drop to the ground

.x®n¥zxwfx¨Yv *zx¦¨¥Ynx¨¦ ãL¢mf¥f ,fx¦n¨±ä



• .¦¨nwY¨f d¥Yl bzfkknbnfx¨ *
,
 ®nY 

¯nxd ¨©xxfvÎ

• >fY¦©¥f !bbfvf¥Y¨nzx d©f ¨z 
Y¨wz¦¢mf¥nb d¥Yl Y¦ ¯fvv Y¦ 
¢¥zaf ®fvzbn¨± d©¥nxl df¦bfx¨Î

• *Yvb©vY¨f Y¨wz¦¢mf¥nb dfx¦n¨± 
¢¥zknvf Y¦ Y k©xb¨nzx zk Yv¨n¨©dfÎ
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System Objective Measure of Effectiveness (MOE)

Acquire Data for Dropsonde Acceleration and Location Successful retrieval of data from dropsondes

Survive Suborbital Flight and Landing Dropsondes survive drop tests (e.g. buildings) to qualify reentry, while 
deployer with dropsondes should survive imposed random 
vibe/shock/thermal environments given in PM ERD

Successfully integrate with LV/APL Units Deployer fits the volume constraints given by the PM, while also 
successfully interfacing electrically and mechanically with the APL 
JANUS system

Achieve Total Development Cost <$5,000 Total system cost (dropsondes, deployer, testing, etc.) <$5,000
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• !k¨f¥ dn¦b©¦¦nzx ¯n¨m wfx¨z¥¦Ë d¥z¢¦zxdf¦ xffd ¨z af uf¢¨ Y¦ vnlm¨ Y¦ 
¢z¦¦navf

• ! df¦nlx ¥f¤©n¥fwfx¨ ¨z wff¨ n¦ ¨¥±nxl ¨z wY¨bm ¨mf dfx¦n¨± zk Yn¥ Y¨ ¦fY 
vf®fv ãĀÎāāĄ.ÝĂ lÙbwìĂä 

• A¢¨nzx ! n¦ Y wY¨f¥nYv ¢¥zzk zk bzxbf¢¨Ë ¯mnvf z¢¨nzx ) ©¦f¦ Y vnlm¨¯fnlm¨ 
Ïbmn¢¦Y¨Ð df¦nlx
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Parameters Option A: Aerogel capsule reentry 
technology demonstration

Option B: Custom Built Transmitter 
Chipsat/Sensor Array System

Temperature Requirements High Range (Based on Aerogel) Medium Range (Based on Electronics)

Manufacturability Easily manufacturable Moderate difficulty in manufacturing

Cost (Money) Lowest cost Highest Cost

Cost (Time) Lowest time needed Most time needed

Data Validity Materials technology info only Most valid data expected

Recoverability More difficult to recover Easier to recover, transmitter on board

Mass/Weight/Density Lowest expected payload mass Moderate expected payload mass

TRL 6-7 4-5

Risk (To Mission Objectives) Moderate Moderate-Low

Lower Risk

Moderate Risk

Higher  Risk
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Kn¦u ¦©wwY¥±

Ā H¥zaf n¦ vz¦¨ ãknxYv ¢z¦n¨nzx xz¨ uxz¯xä

ā H¥zaf kYnv¦ ¨z df¢vz± Y¨ Y¢zlff

Ă H¥zaf ¢z¯f¥ kYnv©¥f

ă H¥zaf kYnv¦ ¨z bzvvfb¨ dY¨Y

Ą ,Y¨Y Y¥f ©x¥fbz®f¥Yavf ãbz¥¥©¢¨ä

ą Kzbuf¨ kYnv©¥f ãbY¨Y¦¨¥z¢mnbä

Ć ;Yx©¦ ¢z¯f¥ kYnv©¥f

ć Lbmfd©vf ¦vn¢ d©f ¨z fvfb¨¥zxnb¦ ¨f¦¨nxl

Ĉ H¥zaf fvfb¨¥zxnb¦ z®f¥mfY¨¦

Āÿ Kzbuf¨ kYnv¦ ¨z vY©xbm ãxzx bY¨Y¦¨¥z¢mnbä

ĀĀ 6w¢Yb¨ ¯n¨m l¥z©xd df¦¨¥z±¦ fvfb¨¥zxnb¦

Āā 6w¢Yb¨ ¯n¨m l¥z©xd df¦¨¥z±¦ dY¨Y
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Option A
● Limited scientific return.
● Greater risk of losing probe.
● Less risk of electronics failures.
● Less risk of schedule slip.

Lik
elih
ood

5

4 1

3 2

2 3

1 4, 5

1 2 3 4 5

Consequence





• Mz¢Ýdz¯x Yxd az¨¨zwÝ©¢ bz¦¨ YxYv±¦f¦ ¥Yx kz¥ bzw¢Y¥n¦zx zk !A! df¦nlx z¢¨nzx¦ ! 
Yxd )

• Mz¢Ýdz¯x f¦¨nwY¨f vzzufd Y¨ b¥n¨f¥nY ¦©bm Y¦ ¢¥z¨z¨±¢nxl bz¦¨¦Ë z®f¥Yvv wY¨f¥nYv 
xffd¦Ë ¨f¦¨nxl bz¦¨¦Ë Yxd kvnlm¨ mY¥d¯Y¥f ¨z ¢¥z®ndf Y ¢¥fvnwnxY¥± ®Yv©f
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• Mz¨Yv ¢¥ztfb¨ bz¦¨¦ aY¦fd zx bYvb©vY¨fd nxdn®nd©Yv d¥z¢¦zxdf¦Ùdf¢vz±f¥ ¥f¤©n¥fwfx¨¦ 
Yv¦z bzw¢vf¨fd

• )z¨¨zwÝ©¢ f¦¨nwY¨f kz¥ z¢¨nzx ! ¦mz¯fd ¦nlxnknbYx¨v± vz¯f¥ bz¦¨ ¨mYx ¨z¢Ýdz¯xË ¦z 
Yb¨©Yv ®Yv©f wY± af ¦zwf¯mf¥f af¨¯ffx 

• Mz¢Ýdz¯x Yxd az¨¨zwÝ©¢ f¦¨nwY¨f¦ xfY¥v± wY¨bmfd kz¥ !A! z¢¨nzx )
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Questions?
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• 6xn¨nYvv± kz©¥ z¢¨nzx¦ ¢¥z¢z¦fd ¨mY¨ bz©vd wff¨ z©¥ fxlnxff¥nxlÙ¦bnfxbf 
zatfb¨n®f¦

• >Y¦¦ ¥fbzlxn´fd Y¦ Yx nw¢z¥¨Yx¨ kYb¨z¥ nx wn¦¦nzx ¢z¦¦nanvn¨±Ë ¦nxbf 
¦¢mf¥f¦ xffd ¨z ¨¥Y®fv ¯n¨m ¨mf ¯nxd
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• 5z¯ wYx± Yf¥zlfv ¦¢mf¥f¦ nx Y df¢vz±f¥
• 5Y®f w©v¨n¢vf df¢vz±f¥¦Ë Ā Yf¥zlfv ¦¢mf¥f fYbm 
• AK Ā df¢vz±f¥ ¯n¨m w©v¨n¢vf ¦¢mf¥f¦ nx¦ndf

• 5z¯ ¨z df¢vz±
• ;©¦¨ ¥fvfY¦f ¯mfx H> n¦ df¦bfxdnxl → ,¥Yl kz¥bfÉ
• H©¦m z©¨ a± ©¦nxl ¦¢¥nxl¦

• 6k w©v¨n¢vf ¦¢mf¥f¦ nx Ā df¢vz±f¥Ë mz¯ ¨z vzYd ¨mf ¦¢mf¥f¦
• KYnv¦
• L¢¥nxl¦
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• Ln´f
• >Y°nw©w zk āÿ bw dnYwf¨f¥

• 5z¯ wYx±
• >Y°nw©w zk Āÿ

• 5z¯ ¨z nx¨fl¥Y¨f fvfb¨¥zxnb ¦±¦¨fw¦
• =Y±f¥¦
• *±vnxdf¥ ¦¢Ybf

• *zY¨nxl
• ?ffdfd ¨z ¢¥z¨fb¨ k¥zw ¨mf vYxdnxl nw¢Yb¨É
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