
A TEAM OF UNIVERSITY OF BRISTOL PHYSICS STUDENTS HAS SUCCESSFULLY COMPLETED A HIGH 
ALTITUDE BALLOON MISSION, SENDING A PAYLOAD OF SCIENTIFIC INSTRUMENTS AND A CAMERA 
TO ABOVE 20KM. 

The mission, run as part of the Bristol student physics society CHAOS, took almost a year to complete, with 

team members participating alongside their undergraduate and postgraduate studies. The group aimed to 

make preliminary investigations into the presence and composition of upper-tropospheric aerosols (small 

particles suspended in the atmosphere that greatly influence cloud formation), of particular topical 

interest due to their impact on ice nucleation in this region, where cloud formation is poorly understood 

and has a strong impact on climate. As part of the same mission the standard atmosphere model would be 

tested and photographs taken throughout the balloon flight. Careful planning and research was required as 

none of the students had any experience of helium balloon launches.  

As the summer exams came to a close, construction of the payload began. A 

GPS module, radio, digital camera and microprocessor, kindly contributed by 

mbed, were programmed and contained within a polystyrene chilled foods 

box strengthened with copious amounts of duct tape. Temperature, 

humidity and pressure probes were connected, and an aerosol collection 

device (see inlay) attached to the outside.  

In August the team travelled to Cambridgeshire to launch the balloon. The 

final preparations were made and a parachute attached. Using three cubic 

metres of helium, the 1.6kg payload was lifted to an altitude of 20.6km 

before the balloon burst as the planned means of achieving descent. During 

the flight, the location of the balloon was tracked by the chase car as it 

crossed East Anglia, and the payload was safely recovered 93km away.  

Internal view of payload. 



 

 

 

 

 

 

 

Almost nine hundred photographs were recovered, along with data from the sensors and the carbon pads 

bearing aerosols. Temperature and pressure data corresponded well with the standard atmosphere model, 

as shown opposite. The collected aerosols were examined in the laboratory using scanning electron 

microscopy and energy-dispersive X-ray spectroscopy (EDX). It was unfortunately not possible to obtain 

quantitative results in the available time but a successful initial investigation showed that it was possible to 

identify the chemical composition of microscopic particles collected on the carbon pads. 

Future missions by the Bristol team are planned, with aims to investigate the possibility of sustaining a 

balloon at a given altitude whilst experiments are performed.  
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(Left) Temperature data recorded during the flight, with 

the International Standard Atmosphere model shown for 

comparison. (Above) Example of EDX data showing spectra 

for a probable silica particle. 
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