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High energy radiation emitted by astrophysical 

sources is attenuated by Earth’s atmosphere.

At higher altitudes, the atmospheric density 

decreases and x-rays can propagate farther. 

Scientists use space or balloon-borne telescopes to 

get above the densest parts of the atmosphere to 

detect x-rays.

Typical scientific balloons of 40 million cubic feet 

(mcf) only reach altitudes of 35-40 km. Recently, 

hard x-ray telescope ALFRED flew on a 60mcf 

balloon that reached 48km.

How is the radiation environment for the 60 mcf 

balloon different from that of the 40 mcf balloon?

The ALFRED shield detector measured higher 

background rates at 48 km than at 38 km.

Data from long duration flights is still needed to 

verify if the 60mcf is a durable platform for longer 

data collection.

The difference in altitude between the 40mcf and 

60mcf allows for significantly increased radiation 

transmission, but higher  background rates must 

be considered.

The authors would like to acknowledge NASA Undergraduate Student Instrument Project (USIP) for funding the ALFRED project 

and flight; ALFRED team members for their project contributions: Jared Fuchs, Elena Pradhan, Erik Korzon, Kyle Renfroe, Matthew 

Haskell, Adam Bower, and Chloe McFadden; our mentors Dr. Wayne Baumgartner, Dr. Francis Wessling, and Dr. Jessica Gaskin 

for their support; MSFC’s Jeff Apple and Kurt Dietz for their support, and the team at the Columbia Scientific Ballooning Facility for 

helping us realize our project goals.

11th Wernher von Braun 

Memorial Symposium

October 23 – 25, 2018

Scientific ballooning at ultra-high altitudes may provide a new format for x-ray astronomy.

Figure 2. Altitude vs count rate on the ALFRED shield

Figure 3. Background spectrum comparison between ALFRED 

flight on 60mcf and Heft flight (Baumgartner 2007) on 40mcf.

Figure 1. Transmission through atmosphere vs energy

Hard x-ray transmission for a 40 mcf flight at 38 km 

(Heft) and 60 mcf flight at 48 km (ALFRED) is 

compared below in Figure 1.

Atmospheric transmission is found via Beer’s Law:

t ( x ) = exp { - μ x }

ALFRED detector spectral 

results are about an order of 

magnitude higher than HEFT 

background.
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