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GHOST Program Introduction
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Grand Challenge Initiative – CUSP,
M/LT and the proposed CUSP “Solar Max” projects

TRICE 2, Dec 2018
Photo: Kolbjørn Blix



Infrastructure at Andenes, Norway





Balloon release site

Andøya Space Center

ALOMAR observatory

Saura MF-radar

Imaging riometer

Meteor radar

MAARSY MST  radar

7

ALOMAR instrument sites



USA-Norway agreement for 
”Cooperation in the civil uses of outer space”
2006 –> 2016 -> 2026 + annex on sounding rockets

Photo: Kolbjørn Blix 

- an important agreement and 
reference document for all of our 
contracts and partnerships with NASA
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19/04/2023
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G-CHASER student teams
• Capital Tech University
• University of Tokyo
• Pennsylvania State University
• University of Oslo
• Arctic University of Norway – Tromsø
• University of New Hampshire
• University of Puerto Rico
• Virginia Tech
• West Virginia University



G-CHASER launch, Jan 13th 2019
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GCI M/LT



GCI M/LT status

15

GHOST flight opportunity
announcement: March 2023

Launch: Nov. 2024 from ASP

2 of 4 rockets launched, March 22nd 2023
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Program Introduction
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RockSat-X Program Introduction

RockOn RockSat-C RockSat-X RockSat-?
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NSROC MM
TBD

NSROC Engineers & 
Technicians

(NSROC)

US
Student
Teams

Co-Is
Chris Koehler
Kolbjørn Blix

Mission Oversight Monitor
Danny Bowden

(SRPO)

RockSat-X Program Organization 

Safety 
Representatives

TBD

International 
Student
Teams
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MOM Summary

Mission Oversight Monitor 
Flying a radioactive source? NO

Radioactive source for ground calibration? NO
Type of source and handling? N/A

Responsible for handling? N/A
Ground or flight high voltage systems? TBD

Cryogenic systems including GSE TBD
Desire to power during final vehicle preparations? TBD

Foreign nationals' access to facilities?* YES
Unique or hazardous systems, or environmental 
considerations? 

TBD

Excess space available? TBD
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Mission Success Criteria

Minimum Success Criteria
• At least one hot count is conducted for the RockSat-X mission. 

Comprehensive Success Criteria
• Successful launch of the RockSat-X payload, including vehicle 

performance within 2 sigma of predictions
• All experiments successfully exposed to the space environment at 

an altitude within 2 sigma of the predicted nominal.
• Desired attitude achieved within 7 degrees.
• All individual deployment or ejection actuation impulses sent to 

each experiment at the programmed times
• Payload Recovery
• Data collected from a majority of the telemetered channels used 

by the participant-built experiments.
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RockSat-X Program Introduction

Intent to Fly/MIC

CoDR/RDM

PDR/Down 
Select

CDR/DR

STR

Interim Reviews

APR

JUL

SEP

NOV

JAN

FEB-
JUN

AUG WFF I&T

NOV Launch/ASC

GHOST User Guide 2023
Rev - DRAFT Program Flow
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CoDR JUL 5-10, 2023
PDR SEP 11-14, 2023
CDR NOV 13-17, 2023
STR JAN 22-26, 2024
ISTR MAR 25-29, 2024
FMSR MAY 20-24, 2024
VVC JUN 24-28, 2024

WFF Integration and Test -> AUG 12-16, 2024*
ASC Launch -> NOV 11-15, 2024* 

* WFF/ASC confirmation needed

RockSat-X Program Introduction
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User Guide
Requirement

Center of gravity in 1" plane of plate
Weight 30.0+/- 1.0 (15.0 +/- 0.5 for shared) lbs.
Max Height < 10.75“ (5.13” for shared)
Bottom of deck has flush mount hardware
Within Keep-Out Zone
Using < 10 A/D Lines

Using/Understand Parallel Line
Using/Understand Asynchronous Line
Using X GSE Line(s)
Using X Redundant Power Lines (TE-1, TE-2, TE-3)

Using X Non-Redundant Power Lines (TE-R)

Using < 1 Ah (< 0.5 Ah for half payload)

Using <= 28 V 
Using RF (If yes, list frequency and TX Power)
Using deployable?
Whole team consists of US Persons
Using ITAR and/or Export Controlled hardware
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Mechanical Interface
Payload Envelope Payload Plate

10.75 inch tall
30 +/- 1 pounds
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• Experiment height definitions to minimize chance of mechanical interference between payloads (0.25” margin)

Mechanical Interface
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Power Interface
15 pin d-sub Connector 
- Experiment Side: (M)
- Wallops Side: (F)

1. 2 Non-Redundant GSE Lines (GSE 1 and GSE 2)
a) Pins 1 and 9, respectively
b) 28V, 1.85 A (sum of both lines)
c) Activation specified by payloads T-10:00 to T-3:00 

with dwell time
d) Automatically active after T-0:00

2. 3 Non-Redundant Timer Events (TE 1-3)
a) Pins 4, 10, 11 respectively
b) 28V, 3.75 A maximum (minus TE-R)
c) Customer specifies On (T+0:01); dwell time

3. 1 Redundant Timer Event (TE-R)
a) Pins 2 and 3 tied together
b) 28V, 3.75 A maximum (minus TE 1-3)
c) Customer specifies On (T+0:01); dwell time

4. 1.4 Ah /experiment space
5. Polyswitches – limited by harness

Each Standard Experiment Space Gets:

Pin Function
1 GSE 1

2 Timer Event Redundant (TE-
RA)

3 Timer Event Redundant (TE-
RB)

4 Timer Event 1 (TE-1)
5 GND
6 GND
7 GND
8 GND
9 GSE 2
10 Timer Event 2 (TE-2)
11 Timer Event 3 (TE-3)
12 GND
13 GND
14 GND
15 GND
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Power Interface

• Understand there are individual polyswitches
• RS-X GSE limits payload lines to the specs below
• Cumulative current draw is 3.75A for experiment
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Telemetry Interface

Each Payload Space Gets:
1. 10 - 10 bit (16 bit word) A/D Lines

a) Pins 1-10
b) V = 0 – 5V (Continuous)
c) Wallops side high impedance
d) Sample rate = 1875 sps

2. 1 - 16 bit Parallel Line
a) Pins 11-16; 20-29
b) V = 0 (L) 5 (H)
c) Sample rate = 9375 sps

3. 1 - Asynchronous Serial Line
a) TX Pin 32, GND Pin 33
b) Baud Rates (19200)
c) RS-232 protocol
d) 8-N-1

4. Based on a 3 Mbit/sec PCM Stack

37 pin d-sub Connector 
- Experiment Side: (F)
- Wallops Side: (M)

Pin Function
1 Analog 1
2 Analog 2

3 Analog 3
4 Analog 4
5 Analog 5
6 Analog 6
7 Analog 7
8 Analog 8
9 Analog 9

10 Analog 10
11 Parallel Bit 1 (MSB)
12 Parallel Bit 2
13 Parallel Bit 3
14 Parallel Bit 4
15 Parallel Bit 5
16 Parallel Bit 6
17 N/C
18 Ground
19 Ground

Pin Function
20 Parallel Bit 7
21 Parallel Bit 8

22 Parallel Bit 9
23 Parallel Bit 10
24 Parallel Bit 11
25 Parallel Bit 12
26 Parallel Bit 13
27 Parallel Bit 14
28 Parallel Bit 15
29 Parallel Bit 16 (LSB)
30 Parallel Read Strobe
31 N/C
32 RS-232 Data (TP1)
33 RS-232 GND (TP2)
34 N/C
35 N/C
36 Ground 
37 Ground



Wallops Flight Facility 30

RockSat-X GSE

Purpose – RockSat-X GSE streamlines the integration and testing of all RS-X 
payloads upon arrival at Wallops



Wallops Flight Facility

Experiment Plan
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Experiment Plan
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• 5 full spaces in aft requested with option to divide into 10 half spaces
• Volume, weight, power, T/M would be split if half space used 

• 1 full space in the nose cone like on G-Chaser
• 1 module for CubeSat Deployment (like on G-Chaser)



Wallops Flight Facility

Experiment Plan
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• Andøya Space CubeSat Eject Pod (CEP)

• Contains 4 x 1U CubeSats

• Decision on Andøya module (upscaled to 
17 inches) or integrating into regular 
RockSat-X experiment deck

• No electrical connections between 
installed CubeSats and RockSat-X vehicle
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Experiment Summaries
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• Only 4 teams have submitted IFFs so far

Half Experiment Full Experiment 1.5 Experiment Request
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Requests
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Vehicle Requests

• ~300 km apogee

• ~100 kg of experiment weight

• Full access to space environment

• Despin to ~0 hz

• Active ACS throughout flight

• Power and telemetry for 
experiments
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Launch Requests

• Launch time = TBD
• Location = Andøya
• Recovery = Not required
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Hardware Requests

• Up to 11 experiment decks
• One may be different for nose cone experiment

• Connectors for flight decks (power and TM)
• 10 TM (37 pin d-sub female)
• 10 PWR (15 pin d-sub male)
• Stand-offs and mounting hardware 

• Help with CubeSat module
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Next Steps

• Conclude the Intent to Fly process (late April)
• Respond to action items discussed during this MIC
• Drive toward a CoDR and RDM in July 2023
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List of Contacts

Chris Koehler, PI
• (303) 378-4765
• rocksatprogram@gmail.com

Kolbjørn Blix, Vice President Andøya Space Sub-Orbital
• +47 97 15 18 64
• kolbjoern.blix@andoyaspace.no

mailto:rocksatprogram@gmail.com
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Questions?
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Thank You
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