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Goal: Comparison of instruments for comparability of 
measuring data and quality management

DLR flight facility provides a unique opportunity for 
joint measuring flights

Background:

Participating groups are active in dosimetry aboard 
aircraft in Europe



Dassault Falcon 20E / D-CMET

Aircraft



- Tissue equivalent proportional counter (TEPC): HAWK 1 & 2
- Semiconductor detectors: Liulin 4F, 4J, 6C, 6G, 6SM5

Measuring Equipment
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=> Rc:  1.3 GV and 4.0 GV @ FL320 and FL400

Upper and lower airspace

Destination Areas 

Airspace in south Germany and south Norway



- 14 May 2013

- Destination area: 
N: 48.13°- 48.52°
E:   9.88°- 10.73°

Rc: 3.95 GV - 4.10 GV

- FL320:  1123 UTC – 1236 UTC
- FL400:  1250 UTC – 1351 UTC

Destination Area OBF-OBF



Destination Area AAL-AAL

- 15 May 2013

- Destination area: 
N: 60.00°- 60.26°
E:   8.32°- 9.51°

Rc: 1.29 GV - 1.33 GV 

- FL320:  1119 UTC – 1300 UTC
- FL400:  1324 UTC – 1430 UTC
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Space Weather

Solar activity

(W-parameter):

W  66  ( ≤ 0.4)

Kp = 3

for all flights

(Source: http://solarscience.msfc.nasa.gov/images/ssn_predict_l.gif, 5.4.2016)



measuring flights

Space Weather: GOES-13

Rc  4.0 GV Rc  1.3 GV



Source: http://cosmicrays.oulu.fi/

measuring flights

Space Weather: Neutron Monitor Oulu

Rc  4.0 GV Rc  1.3 GV
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TEPC: Ambient dose equivalent rate dH*(10)/dt

OBF 320 OBF 400 AAL 320 AAL 400

HAWKDLR / HAWKIRSN 1.21 1.07 1.07 1.04

Result:

Deviation is less than 10% 

on average. 



Liulin 6G: Absorbed dose rate in silicon dD(Si)/dt

OBF 320 OBF 400 AAL 320 AAL 400

LiulinsDLR / Liulinsaverage 1.00 1.00 1.00 1.00

LiulinsNPI / Liulinsaverage 1.08 1.10 1.07 1.08

LiulinsIRSN / Liulinsaverage 0.92 0.90 0.93 0.88

Result:

Deviation from the mean

dose rate is about 9% on

average. 



OBF 320 OBF 400 AAL 320 AAL 400

HAWKaverage / PANDOCA 0.92 (5) 1.05 (5) 0.89 (6) 1.03 (7)

Liulinsaverage / PANDOCA 0.92 (9) 1.05 (11) 0.93 (13) 1.00 (8)

Dose Rates: Comparison with PANDOCA

Result:

Deviation is less than 10% 

on average. 
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Summary 

Dose rates were measured in European airspace at four positions for about one 
hour at each position.

Space Weather: Stable conditions during the measuring flights (W  66, Kp = 3). 
Short-term solar activity did not affect the results.

HAWK data agree within about 10%.

Deviation of the Liulin data from the mean dose rate is less than 10% on average.

PANDOCA model calculations agree with the measured data within about 10% 
for H*(10) as well as for the absorbed dose in silicon.



Further Information

http://www.swsc-journal.org/articles/swsc/pdf/2016/01/swsc150069.pdf


