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Observations show various kinds of jets in the solar atmosphere: 

•   spicules (type I) - 20-25 km/s (Beckers 1968)

•   macro spicules - 100-150 km/s (Pike and Mason 1998)

•   type II spicules/RBEs/RREs - 50-100 km/s  (De Pontieu et al. 2007, Rouppe 
van der Voort et al. 2009)

•   Hα surges - 50-200 km/s (Canfield et al. 1996)

•   X-ray jets - 200-600 km/s (Shibata et al. 1992, Moore et al. 2013)

•   chromospheric anemone jets - 10-20 km/s (Shibata et al. 2007) 



Transverse motion of spicules
Hinode, SOT, Courtesy to Alan Title



Twisted magnetic flux tubes: magnetic kink instability

Straight twisted tubes:
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Dungey and Loughhead, 1954

Tokamaks:  Kruskal-Shafranov criterion
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Coronal loops: Hood and Priest 1979
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Jets: dynamic kink instability
Hydrodynamic homogeneous jets are always unstable to the kink 
instability due to the centripetal force.

The instability is stabilised by the magnetic field if
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Dense homogeneous jets
Hinode, SOT, Courtesy to Alan TitleBlue:                          
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                                                   Magnetised triangular jets     
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solutions inside the jets in terms of 
hyperbolic functions:
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red

<latexit sha1_base64="uLSPF7jBtLwNTtE605qnTCxfXi4=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSiKIXoejFYwVrC00Im+2mXbrZhN2NUEIu/hUvHhTx6s/w5r9x2+agrQ+Gebw3w+68MOVMacf5tipLyyura9X12sbm1vaOvbv3oJJMEtomCU9kN8SKciZoWzPNaTeVFMchp51wdDPxO49UKpaIez1OqR/jgWARI1gbKbAPvEhikntymAROMeu0uHIDu+40nCnQInFLUocSrcD+8voJyWIqNOFYqZ7rpNrPsdSMcFrUvEzRFJMRHtCeoQLHVPn59IACHRulj6JEmhIaTdXfGzmOlRrHoZmMsR6qeW8i/uf1Mh1d+jkTaaapILOHoowjnaBJGqjPJCWajw3BRDLzV0SG2CSiTWY1E4I7f/IieThtuOcN5+6s3rwu46jCIRzBCbhwAU24hRa0gUABz/AKb9aT9WK9Wx+z0YpV7uzDH1ifP86Alog=</latexit>⇢0
⇢e

= 1



Dense jets
↵ = 1

<latexit sha1_base64="zfzbe3r3PLSqKCvx6RkKwc56g/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisYD+wDWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2gFqJrhkDcONYO1EMYwCwVrB6Hbqt56Y0jyWD2acMD/CgeQhp2is9NhFkQzx2iPFXqnsVtwZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSFNQ/AWX14mzWrFO69U7y/KtZs8jgIcwwmcgQeXUIM7qEMDKEh4hld4c7Tz4rw7H/PWFSefOYI/cD5/ABHSj9w=</latexit>

green VA

V0
= 0.5

<latexit sha1_base64="GXKvLDtRm1qaubOQrjOUaCP8+ow=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyGpim6EqhuXFWwrtCFMppN26OTBzESoIfgrblwo4tb/cOffOG2z0NYD93I4517mzvETzqSy7W+jtLC4tLxSXq2srW9sbpnbOy0Zp4LQJol5LO59LClnEW0qpji9TwTFoc9p2x9ej/32AxWSxdGdGiXUDXE/YgEjWGnJM/e6gcAka3mXuW52fmFbpxXPrNqWPQGaJ05BqlCg4Zlf3V5M0pBGinAsZcexE+VmWChGOM0r3VTSBJMh7tOOphEOqXSzyfU5OtRKDwWx0BUpNFF/b2Q4lHIU+noyxGogZ72x+J/XSVVw7mYsSlJFIzJ9KEg5UjEaR4F6TFCi+EgTTATTtyIywDoOpQMbh+DMfnmetGqWc2zVbk+q9asijjLswwEcgQNnUIcbaEATCDzCM7zCm/FkvBjvxsd0tGQUO7vwB8bnD7balBQ=</latexit>

cyan

blue
VA

V0
= 1

<latexit sha1_base64="I5NZKoReLBE72O2hezhxnAdAF+E=">AAAB+3icbVDLSsNAFL3xWeur1qWbwSK4KkkVdCNU3bisYB/QhjCZTtqhk0mYmYgl5FfcuFDErT/izr9x0mahrQfu5XDOvcyd48ecKW3b39bK6tr6xmZpq7y9s7u3XzmodlSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT25zv/tIpWKReNDTmLohHgkWMIK1kbxKdRBITNKOd52ZZmdXTtmr1Oy6PQNaJk5BalCg5VW+BsOIJCEVmnCsVN+xY+2mWGpGOM3Kg0TRGJMJHtG+oQKHVLnp7PYMnRhliIJImhIazdTfGykOlZqGvpkMsR6rRS8X//P6iQ4u3ZSJONFUkPlDQcKRjlAeBBoySYnmU0MwkczcisgYmzC0iSsPwVn88jLpNOrOWb1xf15r3hRxlOAIjuEUHLiAJtxBC9pA4Ame4RXerMx6sd6tj/noilXsHMIfWJ8/yweTng==</latexit>

<latexit sha1_base64="NXLSDXcw0XUs9ZIwAMv/SHqe+HI=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUmKohuh6sZlBfuANpTJdNIOnUzCzEQpMZ/ixoUibv0Sd/6N0zYLbT1wL4dz7mXuHD/mTGnH+bYKK6tr6xvFzdLW9s7unl3eb6kokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH99M/fYDlYpF4l5PYuqFeChYwAjWRurb5V4gMUlb/avMNCe7rPXtilN1ZkDLxM1JBXI0+vZXbxCRJKRCE46V6rpOrL0US80Ip1mplygaYzLGQ9o1VOCQKi+dnZ6hY6MMUBBJU0Kjmfp7I8WhUpPQN5Mh1iO16E3F/7xuooMLL2UiTjQVZP5QkHCkIzTNAQ2YpETziSGYSGZuRWSETRbapFUyIbiLX14mrVrVPas6d6eV+nUeRxEO4QhOwIVzqMMtNKAJBB7hGV7hzXqyXqx362M+WrDynQP4A+vzB5ITk4s=</latexit>

VA

V0
= 2

red
<latexit sha1_base64="hyZPYn5ckZsQAjTkWe+Qky7aPLc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgKiTFohuh6sZlBfuANoTJdNIOnUzCzEQIof6KGxeKuPVD3Pk3TtsstPXAvRzOuZe5c4KEUakc59sora1vbG6Vtys7u3v7B+bhUUfGqcCkjWMWi16AJGGUk7aiipFeIgiKAka6weR25ncfiZA05g8qS4gXoRGnIcVIack3q4NQIJx3/Oupbs70qm43fLPm2M4c1ipxC1KDAi3f/BoMY5xGhCvMkJR910mUlyOhKGZkWhmkkiQIT9CI9DXlKCLSy+fHT61TrQytMBa6uLLm6u+NHEVSZlGgJyOkxnLZm4n/ef1UhZdeTnmSKsLx4qEwZZaKrVkS1pAKghXLNEFYUH2rhcdIp6F0XhUdgrv85VXSqdtuw3buz2vNmyKOMhzDCZyBCxfQhDtoQRswZPAMr/BmPBkvxrvxsRgtGcVOFf7A+PwBfwiUAg==</latexit>

VA

V0
= 2.5

<latexit sha1_base64="Lzhy/3LnpjXKoBnqB6vRPVDO3Mk=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWMKLoRim5cVrAP6Awlk2ba0EwyJBmhDOPGX3HjQhG3/oU7/8a0nYW2Hrjcwzn3ktwTJpxpg9C3U1paXlldK69XNja3tnfc3b2WlqkitEkkl6oTYk05E7RpmOG0kyiK45DTdji6mfjtB6o0k+LejBMaxHggWMQINlbquQd+pDDJfDWUPZTPOs2vPNRzq6iGpoCLxCtIFRRo9Nwvvy9JGlNhCMdadz2UmCDDyjDCaV7xU00TTEZ4QLuWChxTHWTTC3J4bJU+jKSyJQycqr83MhxrPY5DOxljM9Tz3kT8z+umJroMMiaS1FBBZg9FKYdGwkkcsM8UJYaPLcFEMftXSIbYRmJsaBUbgjd/8iJpnda88xq6O6vWr4s4yuAQHIET4IELUAe3oAGagIBH8AxewZvz5Lw4787HbLTkFDv74A+czx9FcZbC</latexit>⇢0
⇢e

= 10



Type I and II spicules

Type I spicules

length: 5-9 Mm, diameter: 400-1500 km, 

speed: 20-30 km/s 

life time: 5-15 min

Type II spicules (De Pontieu et al. 2007)

length: 3-5 Mm, diameter: < 200 km, 

speed: 50-150 km/s

life time: 10-150 s

Beckers (1972)

temperature: 10-20 MK

electron density: 1010-1011 cm-3

What causes the short life time of type II spicules? 

Rapid heating to transition region temperatures (Pereira et al. 2014)?  
KHI related heating in PIP (Kuridze et al. 2016)?  



Solutions for type I spicules
↵ = 1

<latexit sha1_base64="zfzbe3r3PLSqKCvx6RkKwc56g/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisYD+wDWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2gFqJrhkDcONYO1EMYwCwVrB6Hbqt56Y0jyWD2acMD/CgeQhp2is9NhFkQzx2iPFXqnsVtwZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSFNQ/AWX14mzWrFO69U7y/KtZs8jgIcwwmcgQeXUIM7qEMDKEh4hld4c7Tz4rw7H/PWFSefOYI/cD5/ABHSj9w=</latexit>

⇢0/⇢e = 100
<latexit sha1_base64="P8MwKdzhP9CwDJpbuH1v1lqyC/k=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsgqs6qYJuhKIblxXsBdoQJtNJO3QyE2YmQolZ+CpuXCji1tdw59s4abPQ1h8GPv5zDufMH8SMKg3ht1VaWl5ZXSuvVzY2t7Z37N29thKJxKSFBROyGyBFGOWkpalmpBtLgqKAkU4wvsnrnQciFRX8Xk9i4kVoyGlIMdLG8u2DtC9HwofZ6QxIduVCWPHtKqzBqZxFcAuogkJN3/7qDwROIsI1Zkipngtj7aVIaooZySr9RJEY4TEakp5BjiKivHR6f+YcG2fghEKax7UzdX9PpChSahIFpjNCeqTma7n5X62X6PDSSymPE004ni0KE+Zo4eRhOAMqCdZsYgBhSc2tDh4hibA2keUhuPNfXoR2veae1ep359XGdRFHGRyCI3ACXHABGuAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QOI7pUf</latexit>

V0 = 30 km/s
<latexit sha1_base64="wQq7tucoUNf3yGWAApztcpn3ckQ=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBg9SkFfQiFL14rGA/oA1hs920SzebsLsRaukv8eJBEa/+FG/+GzdtDtr6YODx3gwz84KEM6Ud59taWV1b39gsbBW3d3b3Svb+QUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweg289uPVCoWiwc9TqgX4YFgISNYG8m3Sy3fua45qHeGRtG5Kvp22ak4M6Bl4uakDDkavv3V68ckjajQhGOluq6TaG+CpWaE02mxlyqaYDLCA9o1VOCIKm8yO3yKTozSR2EsTQmNZurviQmOlBpHgemMsB6qRS8T//O6qQ6vvAkTSaqpIPNFYcqRjlGWAuozSYnmY0MwkczcisgQS0y0ySoLwV18eZm0qhW3VqneX5TrN3kcBTiCYzgFFy6hDnfQgCYQSOEZXuHNerJerHfrY966YuUzh/AH1ucPksqRFg==</latexit>

d = 400 km
<latexit sha1_base64="maUztKYxkgneQhl9cg2LKmwi8U0=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBg5TdWtCLUPTisYL9gO5SstlsG5pklyQrlNK/4cWDIl79M978N6btHrT1wcDjvRlm5oUpZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR22dZIrQFkl4oroh1pQzSVuGGU67qaJYhJx2wtHdzO88UaVZIh/NOKWBwAPJYkawsZIf3aC66yL/Ao1Ev1xxq+4caJV4OalAjma//OVHCckElYZwrHXPc1MTTLAyjHA6LfmZpikmIzygPUslFlQHk/nNU3RmlQjFibIlDZqrvycmWGg9FqHtFNgM9bI3E//zepmJr4MJk2lmqCSLRXHGkUnQLAAUMUWJ4WNLMFHM3orIECtMjI2pZEPwll9eJe1a1bus1h7qlcZtHkcRTuAUzsGDK2jAPTShBQRSeIZXeHMy58V5dz4WrQUnnzmGP3A+fwBSrI/r</latexit>

red: VA = 200 km/s
<latexit sha1_base64="kkv292WzSNeQZEOxEhqVyJVgs7M=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg9SkCnoRql48VrAf0Iaw2W7bpbtJ2N0USug/8eJBEa/+E2/+GzdtDtr6YODx3gwz84KYM6Ud59sqrKyurW8UN0tb2zu7e/b+QVNFiSS0QSIeyXaAFeUspA3NNKftWFIsAk5bweg+81tjKhWLwic9iakn8CBkfUawNpJv203/9qbqOKh7hkbiXJV8u+xUnBnQMnFzUoYcdd/+6vYikggaasKxUh3XibWXYqkZ4XRa6iaKxpiM8IB2DA2xoMpLZ5dP0YlReqgfSVOhRjP190SKhVITEZhOgfVQLXqZ+J/XSXT/2ktZGCeahmS+qJ9wpCOUxYB6TFKi+cQQTCQztyIyxBITbcLKQnAXX14mzWrFvahUHy/Ltbs8jiIcwTGcggtXUIMHqEMDCIzhGV7hzUqtF+vd+pi3Fqx85hD+wPr8ARz/kWA=</latexit>

blue: VA = 0
<latexit sha1_base64="vWfFrfnp63qgh6UsJ3w2XugAu4I=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl6EqhePFey20C4lm6ZtbDZZkqxQlv4HLx4U8er/8ea/MdvuQVsfDDzem2FmXhhzpo3rfjuFldW19Y3iZmlre2d3r7x/4GuZKEKbRHKp2iHWlDNBm4YZTtuxojgKOW2F49vMbz1RpZkUD2YS0yDCQ8EGjGBjJd/vXV+5pV654lbdGdAy8XJSgRyNXvmr25ckiagwhGOtO54bmyDFyjDC6bTUTTSNMRnjIe1YKnBEdZDOrp2iE6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96GXif14nMYPLIGUiTgwVZL5okHBkJMpeR32mKDF8YgkmitlbERlhhYmxAWUheIsvLxO/VvXOqrX780r9Jo+jCEdwDKfgwQXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AGCeOJw==</latexit>

type I spicules are almost stable!



Solutions for type II spicules
↵ = 1

<latexit sha1_base64="zfzbe3r3PLSqKCvx6RkKwc56g/g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisYD+wDWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2gFqJrhkDcONYO1EMYwCwVrB6Hbqt56Y0jyWD2acMD/CgeQhp2is9NhFkQzx2iPFXqnsVtwZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/yMyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSFNQ/AWX14mzWrFO69U7y/KtZs8jgIcwwmcgQeXUIM7qEMDKEh4hld4c7Tz4rw7H/PWFSefOYI/cD5/ABHSj9w=</latexit>

⇢0/⇢e = 100
<latexit sha1_base64="P8MwKdzhP9CwDJpbuH1v1lqyC/k=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsgqs6qYJuhKIblxXsBdoQJtNJO3QyE2YmQolZ+CpuXCji1tdw59s4abPQ1h8GPv5zDufMH8SMKg3ht1VaWl5ZXSuvVzY2t7Z37N29thKJxKSFBROyGyBFGOWkpalmpBtLgqKAkU4wvsnrnQciFRX8Xk9i4kVoyGlIMdLG8u2DtC9HwofZ6QxIduVCWPHtKqzBqZxFcAuogkJN3/7qDwROIsI1Zkipngtj7aVIaooZySr9RJEY4TEakp5BjiKivHR6f+YcG2fghEKax7UzdX9PpChSahIFpjNCeqTma7n5X62X6PDSSymPE004ni0KE+Zo4eRhOAMqCdZsYgBhSc2tDh4hibA2keUhuPNfXoR2veae1ep359XGdRFHGRyCI3ACXHABGuAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QOI7pUf</latexit>

V0 = 100 km/s
<latexit sha1_base64="VxS4K3YTWgXm7FSvJj16w6d+vWk=">AAAB+nicbVDLSgMxFM34rPU11aWbYBFcSM1UQTdC0Y3LCvYB7TBk0kwbmmSGJKOUsZ/ixoUibv0Sd/6NaTsLbT1w4XDOvdx7T5hwpg1C387S8srq2npho7i5tb2z65b2mjpOFaENEvNYtUOsKWeSNgwznLYTRbEIOW2Fw5uJ33qgSrNY3ptRQn2B+5JFjGBjpcAtNQMEr6CHEOyewKE41YFbRhU0BVwkXk7KIEc9cL+6vZikgkpDONa646HE+BlWhhFOx8VuqmmCyRD3acdSiQXVfjY9fQyPrNKDUaxsSQOn6u+JDAutRyK0nQKbgZ73JuJ/Xic10aWfMZmkhkoyWxSlHJoYTnKAPaYoMXxkCSaK2VshGWCFibFpFW0I3vzLi6RZrXhnlerdebl2ncdRAAfgEBwDD1yAGrgFddAABDyCZ/AK3pwn58V5dz5mrUtOPrMP/sD5/AF42pGO</latexit>

d = 100 km
<latexit sha1_base64="Cxx8ZnJOQjBmlzu8Vx2mdVSZSKY=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4kJJUQS9C0YvHCvYDmlA2m027dHcTdjdCCf0bXjwo4tU/481/47bNQVsfDDzem2FmXphypo3rfjsrq2vrG5ulrfL2zu7efuXgsK2TTBHaIglPVDfEmnImacsww2k3VRSLkNNOOLqb+p0nqjRL5KMZpzQQeCBZzAg2VvKjG+S5LvLP0Uj0K1W35s6AlolXkCoUaPYrX36UkExQaQjHWvc8NzVBjpVhhNNJ2c80TTEZ4QHtWSqxoDrIZzdP0KlVIhQnypY0aKb+nsix0HosQtspsBnqRW8q/uf1MhNfBzmTaWaoJPNFccaRSdA0ABQxRYnhY0swUczeisgQK0yMjalsQ/AWX14m7XrNu6jVHy6rjdsijhIcwwmcgQdX0IB7aEILCKTwDK/w5mTOi/PufMxbV5xi5gj+wPn8AU4Ij+g=</latexit>

red: VA = 200 km/s
<latexit sha1_base64="kkv292WzSNeQZEOxEhqVyJVgs7M=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg9SkCnoRql48VrAf0Iaw2W7bpbtJ2N0USug/8eJBEa/+E2/+GzdtDtr6YODx3gwz84KYM6Ud59sqrKyurW8UN0tb2zu7e/b+QVNFiSS0QSIeyXaAFeUspA3NNKftWFIsAk5bweg+81tjKhWLwic9iakn8CBkfUawNpJv203/9qbqOKh7hkbiXJV8u+xUnBnQMnFzUoYcdd/+6vYikggaasKxUh3XibWXYqkZ4XRa6iaKxpiM8IB2DA2xoMpLZ5dP0YlReqgfSVOhRjP190SKhVITEZhOgfVQLXqZ+J/XSXT/2ktZGCeahmS+qJ9wpCOUxYB6TFKi+cQQTCQztyIyxBITbcLKQnAXX14mzWrFvahUHy/Ltbs8jiIcwTGcggtXUIMHqEMDCIzhGV7hzUqtF+vd+pi3Fqx85hD+wPr8ARz/kWA=</latexit>

blue: VA = 0
<latexit sha1_base64="vWfFrfnp63qgh6UsJ3w2XugAu4I=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl6EqhePFey20C4lm6ZtbDZZkqxQlv4HLx4U8er/8ea/MdvuQVsfDDzem2FmXhhzpo3rfjuFldW19Y3iZmlre2d3r7x/4GuZKEKbRHKp2iHWlDNBm4YZTtuxojgKOW2F49vMbz1RpZkUD2YS0yDCQ8EGjGBjJd/vXV+5pV654lbdGdAy8XJSgRyNXvmr25ckiagwhGOtO54bmyDFyjDC6bTUTTSNMRnjIe1YKnBEdZDOrp2iE6v00UAqW8Kgmfp7IsWR1pMotJ0RNiO96GXif14nMYPLIGUiTgwVZL5okHBkJMpeR32mKDF8YgkmitlbERlhhYmxAWUheIsvLxO/VvXOqrX780r9Jo+jCEdwDKfgwQXU4Q4a0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AGCeOJw==</latexit>

type II spicules are  unstable!



Numerical simulation for type II spicules
Width: 200 km 

Velocity at the jet centre: 100 km/s

Magnetic field: 10 G

Density ratio: 40 



Numerical simulation for type II spicules 15 s

45 s



Conclusions 

Triangular jets are unstable to antisymmetric kink instability 
depending on Alfven Mach number and the density ratio.


Jets with                    are unstable in super Alfvenic regime.


Denser jets  are unstable also in sub Alfvenic regime.


The dynamic kink instability may destroy jets in short time in super 
Alfvenic flows.


The growth time of kink instability in type I spicule conditions is 6-15 
min, while in type II spicule conditions is 5-60 s.


The kink instability may lead to the observed short life time of type II 
spicules.

<latexit sha1_base64="zv1jxii6aSKXyNTBXlbaEeelv+M=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVzURRTdC0Y3LCvYBbQiT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbp2kW2nrgcg/n3MvcOUHCmdKO822VVlbX1jfKm5Wt7Z3dqr2331ZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOML6d+Z1HKhWLxYOeJNSL8FCwkBGsjeTb1b4cxb5zmjd67fp2zak7OdAycQtSgwJN3/7qD2KSRlRowrFSPddJtJdhqRnhdFrpp4ommIzxkPYMFTiiysvyw6fo2CgDFMbSlNAoV39vZDhSahIFZjLCeqQWvZn4n9dLdXjlZUwkqaaCzB8KU450jGYpoAGTlGg+MQQTycytiIywxESbrComBHfxy8ukfVZ3L+rO/XmtcVPEUYZDOIITcOESGnAHTWgBgRSe4RXerCfrxXq3PuajJavYOYA/sD5/AMF5kn8=</latexit>
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