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How is lightning initiated in thunderclouds?
This is difficult to answer - how do you
measure electric fields inside large,
dangerously charged clouds? It was
discovered, more or less by coincidence, that
cosmic rays provide suitable probes to
measure electric fields within thunderclouds.
This surprising finding is published in Physical
Review Letters on April 24th. The =
measurements were performed with the
LOFAR radio telescope located in the
Netherlands.

‘We used to throw away LOFAR e, _ = :
measurements taken during thunderstorms. This shows a particle shower initiated by a cosmic

\ . ray reaches LOFAR through a thundercloud. Image
They were too messy." says astronomer Pim courtesy Radboud University. For a larger version
Schellart. 'Well, we didn't actually throw them o this image please go here.
away of course, we just didn't analyze them.'
Schellart, who completed his PhD in March this year at Radboud University in Nijmegen
and is supervised by Prof. Heino Falcke, is interested in cosmic rays. These high-energy

particles, originating from exploding stars and other astrophysical sources, continuously
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Exploding stars help to understand thunderclouds on Earth

bombard Earth from space.

High in the atmosphere these particles strike atmospheric molecules and create
'showers' of elementary particles. These showers can also be measured from the radio
emission that is generated when their constituent particles are deflected by the magnetic
field of the Earth. The radio emission also gives information about the original particles.
These measurements are routinely conducted with LOFAR at ASTRON in Dwingeloo,
but not during thunderstorms.

Modeling

That changed when the data were examined in a collaborative effort with astrophysicist
Gia Trinh, Prof. Olaf Scholten from the University of Groningen and lightning expert Ute
Ebert from the Centrum Wiskunde and Informatica in Amsterdam.

'We modeled how the electric field in thunderstorms can explain the different
measurements. This worked very well. How the radio emission changes gives us a lot of
information about the electric fields in thunderstorms. We could even determine the
strength of the electric field at a certain height in the cloud.' says Schellart.
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Exploding stars help to understand thunderclouds on Earth

This field can be as strong as 50 kV/m. This translates into a voltage of hundreds of

millions of volts over a distance of multiple kilometers: a thundercloud contains enormous

amounts of energy.

Dangerous charge

Lightning is a highly unpredictable natural phenomenon that inflicts damage to
infrastructure and claims victims around the world. This new method to measure electric
fields in thunderclouds will contribute to a better understanding and ultimately better
predictions of lightning activity. Current measurement methods from planes, balloons or
little rockets are dangerous and too localized.

Most importantly the presence of the measurement equipment influences the
measurements. Cosmic rays probe the thunderclouds from top to bottom. Moving at
almost the speed of light they provide a near instantaneous 'picture’ of the electric fields
in the cloud. Moreover, they are created by nature and are freely available.

"This research is an exemplary form of interdisciplinary collaboration between
astronomers, particle physicists and geophysicists', says Heino Falcke. 'We hope to
develop the model further to ultimately answer the question: how is lightning initiated
within thunderclouds?"
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China's
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water security

Daegu, South Korea (AFP) April
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Way back in 1999, before he became China's
prime minister, Wen Jiabao warned that
water scarcity posed one of the greatest
threats to the "survival of the nation".
Sixteen years later, that threat looms ever
larger, casting a forbidding shadow over
China's energy and food security and
demanding urgent solutions with significant
regional, and even global, consequences.
The mounting pressu ... read more

MOON DAILY

Japan to land first unmanned spacecraft on moon in 2018
Russia Planning Manned Flight Around Moon in 2025
Dating the moon-forming impact event with meteorites
Japan to land probe on the moon in 2018

MaRSs DalLy

UAE opens space center to oversee mission to Mars
Robotic Arm Gets Busy on Rock Outcrop

Mars might have liquid water

NASA's Curiosity Rover Making Tracks and Observations

SPaCce TRaVEL
Ramping Up For Johnson's Chamber A Test


http://www.spacedaily.com/reports/Chinas_struggle_for_water_security_999.html
http://a.tribalfusion.com/h.click/ajmPgr5UM2TUZbFVPY4Pab5PVrmPt7xYt7pVm3u4sZb50bBJVm2o2AQdQAFK3HUo1dQIpdau4AMQ5sj6VsMkWGFhS6QwWdZbRWrBP3r2oUqvsVaQlQqQZdQcbCPFuqSHMcUGQ54r6nnHeOYTqu4dMZdQsrF2AJJoHiOTW7c0bMaYFFk1TIsPU3DTUBS0EUiuPm3bY/http://www.cidi.org/NepalRelief?utm_medium=banner&utm_source=exponential&utm_campaign=adcouncil&utm_content=nepal
http://www.rug.nl/
http://www.terradaily.com/Water_World.html
https://twitter.com/intent/tweet?text=Exploding%20stars%20help%20to%20understand%20thunderclouds%20on%20Earth&tw_p=tweetbutton&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html
https://twitter.com/intent/tweet?text=Exploding%20stars%20help%20to%20understand%20thunderclouds%20on%20Earth&tw_p=tweetbutton&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html
https://twitter.com/intent/tweet?text=Exploding%20stars%20help%20to%20understand%20thunderclouds%20on%20Earth&tw_p=tweetbutton&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html
http://twitter.com/search?q=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html
http://www.terradaily.com/Water_World.html
http://www.spacedaily.com/reports/Chinas_struggle_for_water_security_999.html
http://www.spacedaily.com/reports/Chinas_struggle_for_water_security_999.html
http://www.spacedaily.com/reports/Chinas_struggle_for_water_security_999.html
http://www.spacedaily.com/reports/Chinas_struggle_for_water_security_999.html
http://www.moondaily.com/index.html
http://www.moondaily.com/reports/Japan_to_Land_First_Unmanned_Spacecraft_on_Moon_in_2018_999.html
http://www.moondaily.com/reports/Russia_Planning_Manned_Flight_Around_Moon_in_2025_999.html
http://www.moondaily.com/reports/Dating_the_moon_forming_impact_event_with_meteorites_999.html
http://www.moondaily.com/reports/Japan_to_land_probe_on_the_moon_in_2018_999.html
http://www.marsdaily.com/index.html
http://www.marsdaily.com/reports/UAE_Opens_Space_Center_to_Oversee_Mission_to_Mars_999.html
http://www.marsdaily.com/reports/Robotic_Arm_Gets_Busy_on_Rock_Outcrop_999.html
http://www.marsdaily.com/reports/Mars_might_have_liquid_water_999.html
http://www.marsdaily.com/reports/NASAs_Curiosity_Rover_Making_Tracks_and_Observations_999.html
http://www.spacedaily.com/index.html
http://www.spacedaily.com/reports/Ramping_Up_For_Johnsons_Chamber_A_Test_999.html
http://www.googleadservices.com/pagead/aclk?sa=L&ai=Csv9Oj2OVVfLWDsnGiQa26oqgDpaD1IsI7rXrj5MCx6Se9MwBEAEg2Lb0AWCRhJOF_BegAe_1jtsDyAECqAMByAPBBKoExQFP0AgqcqVY47DIApkKsICEmWM6VMW6b5BJ-uzSyLpphKDOOz4kunqgFF9P56ey0I2Ec8AOgqmmp3uUOQ9QQ90vS5PwcXx21Ootoyb80YNVtdQI3T2ukG0NKnVcwSgw5ugHl22BZcxrk_Sfyj1lSyuyU1QVd9Xedgiruuxx-sAqiLSCX5Z_UGqr_A8e8X2iMEqOunR0r_COqBwBb2G9FPIqKBxTKRAbi-pw6GD5zNmzWsSIwxPcUUEl9U6XjpttRrcsAt4baIgGAaAGAoAHnrabKagHpr4b2AcB&num=1&cid=5GirqxN2eXtYaDPfmCnA2NAz&sig=AOD64_1HYJMzu7IrbqY-hUZ7hN8dxwEXbA&client=ca-pub-4298545354336832&adurl=http://get.tableau.com/asset/5-most-influential-visualizations.html%3Fcid%3D70160000000wCil%26ls%3DAdvertisement%26lsd%3DGoogle%2520Display%2520-%2520Similar%2520Audience%2520-%2520EMEA%2520-%25205%2520Influential%2520Viz%26adgroup%3DSimilar%2520Audiences%2520-%2520Data%2520Visualization%26kw%3D%26adused%3D73827746542%26distribution%3Dcontent%26creative%3Ddirt
https://www.google.com/url?ct=abg&q=https://www.google.com/adsense/support/bin/request.py%3Fcontact%3Dabg_afc%26url%3Dhttp://www.spacedaily.com/reports/Exploding_stars_help_to_understand_thunderclouds_on_Earth_999.html%26gl%3DNL%26hl%3Den%26client%3Dca-pub-4298545354336832&usg=AFQjCNHwqN0cMPNMLm1uROMS7F-2Ps-XYA
https://googleads.g.doubleclick.net/pagead/ads?client=ca-pub-4298545354336832&output=html&h=15&slotname=1980572030&adk=2360854902&w=468&lmt=1435853693420&loeid=36098823&flash=10.1.102&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html&dt=1435853700611545&bpp=1&shv=r20150625&cbv=r20150626&saldr=sa&prev_slotnames=3553573128%2C1980572030%2C8037485446&correlator=4131349176321&frm=20&ga_vid=*&ga_sid=*&ga_hid=*&ga_fc=0&u_tz=120&u_his=24&u_java=0&u_h=1080&u_w=1920&u_ah=1040&u_aw=1920&u_cd=24&u_nplug=1&u_nmime=1&dff=times%20new%20roman&dfs=16&biw=612&bih=3220&eid=575144604%2C317150304%2C4087310&rx=0&eae=0&fc=24&plat=1%3A5%2C8%3A4%2C9%3A4%2C16%3A32&brdim=0%2C0%2C0%2C0%2C1920%2C0%2C0%2C0%2C612%2C3220&vis=0&rsz=d%7C%7C%7C&abl=CS&ppjl=f&pfx=0&fu=1040&bc=0&ifi=4&xpc=P9vd2Nj8bH&p=http%3A//www.spacedaily.com&dtd=9032&rl_rc=true&adsense_enabled=true&ad_type=text&ui=rc:0&oe=UTF8&height=15&width=468&format=fpkc_al_lp&prev_fmts=468x15_0ads_al&kw_type=radlink&hl=en&kw0=NASA+Space&kw1=The+Earth&kw2=Space+Star&kw3=New+Planet&okw=NASA+Space&rt=ChBVlWOTAAkfpwrCjJLFAL5cEgpOQVNBIFNwYWNlGgh_xUlg1Jf_1igBMAJSEwia5qj167zGAhWhlcIKHfAxDxs
https://googleads.g.doubleclick.net/pagead/ads?client=ca-pub-4298545354336832&output=html&h=15&slotname=1980572030&adk=2360854902&w=468&lmt=1435853693420&loeid=36098823&flash=10.1.102&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html&dt=1435853700611545&bpp=1&shv=r20150625&cbv=r20150626&saldr=sa&prev_slotnames=3553573128%2C1980572030%2C8037485446&correlator=4131349176321&frm=20&ga_vid=*&ga_sid=*&ga_hid=*&ga_fc=0&u_tz=120&u_his=24&u_java=0&u_h=1080&u_w=1920&u_ah=1040&u_aw=1920&u_cd=24&u_nplug=1&u_nmime=1&dff=times%20new%20roman&dfs=16&biw=612&bih=3220&eid=575144604%2C317150304%2C4087310&rx=0&eae=0&fc=24&plat=1%3A5%2C8%3A4%2C9%3A4%2C16%3A32&brdim=0%2C0%2C0%2C0%2C1920%2C0%2C0%2C0%2C612%2C3220&vis=0&rsz=d%7C%7C%7C&abl=CS&ppjl=f&pfx=0&fu=1040&bc=0&ifi=4&xpc=P9vd2Nj8bH&p=http%3A//www.spacedaily.com&dtd=9032&rl_rc=true&adsense_enabled=true&ad_type=text&ui=rc:0&oe=UTF8&height=15&width=468&format=fpkc_al_lp&prev_fmts=468x15_0ads_al&kw_type=radlink&hl=en&kw0=NASA+Space&kw1=The+Earth&kw2=Space+Star&kw3=New+Planet&okw=The+Earth&rt=ChBVlWOTAAkfswrCjJLFAL5cEglUaGUgRWFydGgaCCZhgjD_pD04KAEwAlITCJrmqPXrvMYCFaGVwgod8DEPGw
https://googleads.g.doubleclick.net/pagead/ads?client=ca-pub-4298545354336832&output=html&h=15&slotname=1980572030&adk=2360854902&w=468&lmt=1435853693420&loeid=36098823&flash=10.1.102&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html&dt=1435853700611545&bpp=1&shv=r20150625&cbv=r20150626&saldr=sa&prev_slotnames=3553573128%2C1980572030%2C8037485446&correlator=4131349176321&frm=20&ga_vid=*&ga_sid=*&ga_hid=*&ga_fc=0&u_tz=120&u_his=24&u_java=0&u_h=1080&u_w=1920&u_ah=1040&u_aw=1920&u_cd=24&u_nplug=1&u_nmime=1&dff=times%20new%20roman&dfs=16&biw=612&bih=3220&eid=575144604%2C317150304%2C4087310&rx=0&eae=0&fc=24&plat=1%3A5%2C8%3A4%2C9%3A4%2C16%3A32&brdim=0%2C0%2C0%2C0%2C1920%2C0%2C0%2C0%2C612%2C3220&vis=0&rsz=d%7C%7C%7C&abl=CS&ppjl=f&pfx=0&fu=1040&bc=0&ifi=4&xpc=P9vd2Nj8bH&p=http%3A//www.spacedaily.com&dtd=9032&rl_rc=true&adsense_enabled=true&ad_type=text&ui=rc:0&oe=UTF8&height=15&width=468&format=fpkc_al_lp&prev_fmts=468x15_0ads_al&kw_type=radlink&hl=en&kw0=NASA+Space&kw1=The+Earth&kw2=Space+Star&kw3=New+Planet&okw=Space+Star&rt=ChBVlWOTAAkftQrCjJLFAL5cEgpTcGFjZSBTdGFyGgjQVE8SS5k4XCgBMAJSEwia5qj167zGAhWhlcIKHfAxDxs
https://googleads.g.doubleclick.net/pagead/ads?client=ca-pub-4298545354336832&output=html&h=15&slotname=1980572030&adk=2360854902&w=468&lmt=1435853693420&loeid=36098823&flash=10.1.102&url=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html&dt=1435853700611545&bpp=1&shv=r20150625&cbv=r20150626&saldr=sa&prev_slotnames=3553573128%2C1980572030%2C8037485446&correlator=4131349176321&frm=20&ga_vid=*&ga_sid=*&ga_hid=*&ga_fc=0&u_tz=120&u_his=24&u_java=0&u_h=1080&u_w=1920&u_ah=1040&u_aw=1920&u_cd=24&u_nplug=1&u_nmime=1&dff=times%20new%20roman&dfs=16&biw=612&bih=3220&eid=575144604%2C317150304%2C4087310&rx=0&eae=0&fc=24&plat=1%3A5%2C8%3A4%2C9%3A4%2C16%3A32&brdim=0%2C0%2C0%2C0%2C1920%2C0%2C0%2C0%2C612%2C3220&vis=0&rsz=d%7C%7C%7C&abl=CS&ppjl=f&pfx=0&fu=1040&bc=0&ifi=4&xpc=P9vd2Nj8bH&p=http%3A//www.spacedaily.com&dtd=9032&rl_rc=true&adsense_enabled=true&ad_type=text&ui=rc:0&oe=UTF8&height=15&width=468&format=fpkc_al_lp&prev_fmts=468x15_0ads_al&kw_type=radlink&hl=en&kw0=NASA+Space&kw1=The+Earth&kw2=Space+Star&kw3=New+Planet&okw=New+Planet&rt=ChBVlWOTAAkfuArCjJLFAL5cEgpOZXcgUGxhbmV0GgiHlHD1SNgt6ygBMAJSEwia5qj167zGAhWhlcIKHfAxDxs
https://www.facebook.com/campaign/landing.php?campaign_id=137675572948107&partner_id=spacedaily.com&placement=like_plugin&extra_1=http%3A%2F%2Fwww.spacedaily.com%2Freports%2FExploding_stars_help_to_understand_thunderclouds_on_Earth_999.html&extra_2=NL

	spacedaily.com
	Exploding stars help to understand thunderclouds on Earth


	Vkc19vbl9FYXJ0aF85OTkuaHRtbAA=: 
	mc-embedded-subscribe-form: 
	EMAIL: 
	group[13773][1]: 1
	group[13773][256]: 256
	subscribe: 
	group[13773][2]: 2
	group[13773][4]: 4
	group[13773][512]: 512
	group[13773][128]: 128
	group[13773][4096]: 4096
	group[13773][8192]: 8192
	group[13773][16]: 16
	group[13773][64]: 64
	group[13773][8]: 8
	group[13773][1024]: 1024
	group[13773][32]: 32
	group[13773][2048]: 2048
	EMAIL_(1): 
	group[13773][1]_(1): 1
	group[13773][256]_(1): 256
	group[13773][2]_(1): 2
	group[13773][4]_(1): 4
	group[13773][512]_(1): 512
	group[13773][128]_(1): 128
	group[13773][4096]_(1): 4096
	group[13773][32]_(1): 32
	subscribe_(1): 
	group[13773][8192]_(1): 8192
	group[13773][16]_(1): 16
	group[13773][64]_(1): 64
	group[13773][8]_(1): 8
	group[13773][1024]_(1): 1024
	group[13773][2048]_(1): 2048


	Vkc19vbl9FYXJ0aF85OTkuaHRtbAA=: 
	form1: 
	q: 


	ZhY2VzPWZhbHNlJndpZHRoPTQwMAA=: 
	form0: 
	button0: 


	ZhY2VzPWZhbHNlJndpZHRoPTQwMAA=: 
	button0: 



