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- What is  Pla s ma
- Ions

- Pla s ma  in the  Atmos phe re
- The  Sola r Wind
- The  Ionos phe re  

- Effe c ts  
- Aurora
- Sa te llite s  in LEO / F2
- Carring ton Eve nt

- Ne e d  a  Mis s ion

P la s ma  a nd  t he  At mo s p he re
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J ame s  
Sc hombe rt, 
Unive rs ity of 
Ore gon

Fig  1: Sta te s  of 
Ma tte r

“laye rs  of Earth' s  
ionos phe re ”, 
Enc yc lopæ dia
Britannic a

Fig  2 : Laye rs  of the  
Ionos phe re

Fig  3 : DAPPEr Te xt Logo

Tim o t h y To m a s ze w s k i Unive r s it y  o f De la w a re  2 3  Ap r il 2 0 2 5



- Funde d  Through NASA Grant*
- 3U Cube Sa t
- Approve d  Through NASA CSLI in 20 24

- ISS De ployme nt
- Ne arly Circ ula r Orb it 4 20 KM

- Mis s ion Obje c tive s :
- Stude nts
- Mapping  F2 Laye r
- Comparing  Langmuir s e tups

- A De laware  Firs t

Mis s io n  Ove rvie w
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*NASA Grant 80 NSSC23K0 60 8

Fig  5: Stowe d  Configura tion

Fig  4 : De ploye d  Configura tion

Fig  6 : 
De ploye d  
Is ome tric  
Configura tion
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- Pa ir of Langmuir Probe s
- Main Sc ie ntific  Ins trume nt

- Probe s :
- Probe  Ge ome try
- Sing le  and  Multip le  Probe s

- Ele c tron De ns ity and  Te mpe ra ture  Swe e ps
- Stude nt Built
- Boom De ployme nt Me c hanis m

La ng muir  P ro b e
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Bhatta ra i, Shankar, and  Le kha  Na th Mis hra . "The ore tic a l 
s tudy of s phe ric a l Langmuir p robe  in Maxwe llian 
p las ma ." International Journal of Physics 5.3  (20 17): 73-
81.

Fig  7: Langmuir Probe  Ope ra tion
Fig  8 : De ployme nt 
Me chanis m CAD
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- Stude nt Built
- Arduino Porte nta H7 Lite
- Te s te d  on a  flight mis s ion 
- Mas te r’s  The s is  Proje c t
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Fig  10 : 
DAPPEr
Flight 
Compute r

F lig h t  Co mp ut e r

Fig 9 : 
DAPPEr
Flight 
Compute r 
PCB File  in 
Altium
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- Stude nt Built
- Re gula te s  Langmuir 

Probe  Swe e ps
- Inde pe nde nt and  

Double - Probe  
Ope ra tion
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Fig  12 : 
DAPPEr
Sc ie nce  
Boa rd

S c ie nc e  Bo a rd

Fig 11: 
DAPPEr
Sc ie nce  
Boa rd
PCB File  in 
Altium
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- Stude nt Built, Run, and  Programme d
- Hos te d  a t Mount Cuba  As tronomic a l 

Obs e rva tory, Gre e nville  DE
- Ope ra tiona l a t 915MHz

- Supporting  Mis s ions
- Unde rgoing  4 30 MHz Upgrade
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Gro und  S t a t io n

Fig 14 : 
De laware  
Cube Sa t 
Ground  
Sta tion

Fig  13 : 
Ground  
Sta tion 
GUI
Sche dule d  
Pas s
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Ot he r  Co mp o ne n t s

Fig 15: Tensor Tech MTQ* Fig  16 : EnduroSa t Sola r Panne ls  
(3U/1.5U)*

Fig  17: Clyde Space Sta rbuck Nano and  
OPTIUMS Ba tte ry

Fig  18 : EnduroSa t UHF Ante nna  
III*

Fig  19 : ArduCam Me ga  5MP with 
M12 Le ns *

Fig  20 : Na rrowBay UHF Radio

ADCS S o la r  P a nne ls Ba t t e ry  /  EP S

Ant e nna s Ca me ra s Ra d io  Bo a rd

*De note s  
image s  take n 
from 
manufac ture r 
we bs ite
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- Sounding  Roc ke t Mis s ions
- Pre vious  UDIP Mis s ions

- Roc kSa t- C
- UDIP- 4  20 24

- Le s s ons  Le a rne d

He r it a g e
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Fig  21: UDIP Time line
J a rod  Dagne y e t a l., (20 23)

Fig  22 : UDIP- 4  Unde rgoing  
Ele c trica l Te s ting  p re  VVC

Fig  23 : The  UDIP-4 /DAPPEr te am a t NASA WFF 
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- UDIP- X
- DAPPEr Planne d  De live ry in La te  20 26

- PDR – Summe r 20 25
- CDR – Fa ll 20 25
- PPRR – Spring  20 26

Go ing  Fo rw a rd
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Fig  25: 
DAPPEr
20 24 -
20 25 
Te am

Fig  24 : 
DAPPEr
Logo

Fig  26 : 
DAPPEr
Ins tagram
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