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High power laser experiment of collisionless magnetized shock: Effect of ambient magnetic

field strength
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A collisionless shock in space plays a role of an energy converter. However, the details of structure of its transition
region, where energy conversion occurs, have been still poorly understood. Shock reformation is known as an energy
conversion process occurring in a collisionless system. A shock front is cyclically formed and destroyed due to the gyro
motions of ions reflected at the shock. While it was predicted theoretically in the 1980s, the reformation has not been
fully proven through in-situ observations so far. In this study, we aim to demonstrate the shock reformation by using
high power laser experiment (Institute of Laser Engineering, Osaka University).

Last year, we successfully applied almost homogeneous ambient magnetic field of 3.8T in the region of interest in a
chamber and produced a magnetized shock. Using self-emission streak measurement and Thomson scattering
measurement, we observed clearly different plasma density structures between magnetized and unmagnetized cases.
On the other hand, a cyclic nature of the shock reformation was not clear probably due to insufficient strength of the
applied ambient magnetic field. In the planned experiment this year, we will try to apply 5.6T ambient magnetic field.
The results will be compared with those of the last year to discuss the variation of shock structure and the signatures of
shock reformation due to the difference of applied magnetic field strength.

IR B I FHEM TR O AL F LA o%kEH ZHo Tw b, B2 XL Z 340 E oW
BOFMITWELZICICEBI LAY, BFEERICFFFOZ AL F LBt L, fEK) 74— X —v =
VBHILNT WD, KDY T4 — A= a v 3, mEERCAMICLE E2 G L ELICK o TUkETE s 4
AV DY v 4 aEENCHE o TREIBARIC RIS 2 EEERE o B - HIEEGERETH 5, 1980 FRICHRICTHI X
7=, FEHTOZFOBENMIC X AEIFIZRAICERIN WV, AL TIE, vV F X7 — A TOBMIAHHE T,
FHIEMCEN L = = (KIRF L —F =R ZeRT) ik b, HmREY) 7+ —2A—v 2 VoL HIET,
TAIIHEE, F ¥ v oS —OMEMEIC 3.8T DIIT kARG 2N L., k7 7 X~ 5 o 4k 525 1
L7z HFEERA Y — 23l X O & YEELEHINC X » T ANBES # FIIN L 723854 & LRd - 72556 TH L 2
KRR LTI XDEEHEE L LA, L2 LADL, WHRESA ST, V7r—A—va vtz e 5
ZBICEES b o7, RE 10 HIZTFEL TV B EERTIE. 5.6T OANERESON% BIs 3, WEERE ORER & i
L. WIGHEOENIC X 2HEBEHEEDE, V7 +— X — a VOREOHFEICOWTHERT S,



	R008-22

