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Generation of Lower-Hybrid Cavitons

Takao TANIKAWA (Research Institute of Science and Technology, Tokai University)
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Abstract
Lower-hybrid cavitons are localized lower-hybrid waves that are trapped inside density depressions
associated with the waves. They have been observed in space plasmas with various detectors on board
sounding rockets and satellites in the upper ionosphere or even in the magnetosphere. It is reported here that
lower-hybrid cavitons were spontaneously generated in a laboratory plasma when a driving radio-frequency
(rf) pulse was injected into a nonuniform magnetized plasma. Cross-field acceleration of plasma ions were

detected at the same time.
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Figure 1. Schematic diagrams of
a lower-hybrid caviton. (a) side
view; (b) top view
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Excitation of a lower-hybrid caviton.
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Temporal dependences of the ion saturation
current of a Langmuir probe are shown with the
excitation rf pulse of At,r= 5 us, Pr= 740 W
(upper frame) and without the excitation pulse
(lower frame).



4.4. ISAS/JAXA @ Large Helicon Plasma Device FIFNDRECTHETE 25 -LBEH

WG IR, fiWZ 7 RT
MEVERENDZ Y v FEHWT
LHPD PN TR R D Jbie & 7l 2 72,
7Yy RELTIE, BAMAmMORE
100 cm, 185 cm D AT > L AFE (2 mm
7)) W7 L—AOIFIFHRIZ 0.06 mm
BOZ T AT A 4Amm MR TI1LA
oo bDEREL, ¥ 7 AT Ui
DR ZENEIR AT Y o ZIT ARy B
WL, BT AT URICT v a i
MiInH X OIT LTe, ZDOMMOERS B
E/A Figure 9. Generation of density depressions

N g due to a localized lower-hybrid wave.

7V RBSRENRRIT AN R WL,

(IR AN 2 SR K T 2 7eiTix 4, /A = (M/m)? (22T 4, A EREABIC IR 72
Fr gk NEASROWEE, M, miZA 4 ROETOEETH D) RHEUHENERINDINDLTH
Do WINZ T 2T AR A DB L SN T DR WDIE, RNy 7 5 R 75 X 2T
DR BE B/NRIIMZ D10 Th D,

NV AT TR (FPETAJE pge = 2 x 1074 Torr) & AW EBRERICOWTHR RS, &
P, ERT T A~ RTA—=H(X, Bo=140G, n~5x 1010cm=3, T. = 3 eV, - T, {KILiIEK
JAWEL fin = 4.5 MHz Th o 7o, BRI (77 X~ « 27 AOHH) IZEW EiRo Bk
A7V y RICEBEEEZEIML, #A K= 7o 7 CHRBIESZNE L, 77 X~ 3k iE
S, EEOTWEE AWVt
AME L, 2kLTn—7+ RIA
TOty Ty TORBKRT, BN
SARECE L CEZERT T &
BEEL, Bt 27 U v K& mIZHE)
ML TWD, BEARRIT NS DUV TR
FIZHR EEARIT e <. T — ZRITICY
oo I mOEEE 7Y v R
RO 2% 4,,~200 cm &ARE L7z, #l

20 T T T T T T T T T

18

16

14

(co/(nLH b
>

BB % Fig. 10 (2R3, M OERIT— 4
FE72 cold plasma DOFESyBEIFR [16] 2

Ch D, THHA L b ORI O %0 2 ¢ 5 8 10 12 14 16 18 20

T T = N— X EICEEDONHEEMEIC X (k////g_)z (MHe/me)

B BWEROTRREC L ORIE

e~ — o b B 1 1 G igure 10. ispersion relation of low
PEIC £ Do SRBRHRE RIS ITARP amplitude lower-hybrid waves excited in
SHBARE T E LW, HED —E the LHPD at ISAS/JAXA using an axially
MEVEDBE 22V, FHRMEC bR long excitation grid.

BB DN, 7Y v NG TR

T T AN ELTND RS T, BET 07 4 VO ML ER TERWERTH A 9,

11



FREOFEERZF R S 5 ARY T, LHPD WIZ A8 A k@& L, N7 7 A~ K2 v &lC
LTERZER L, 7T A~E, BET 0T (L EIEET 5 ELERA 2287 0 E AT — 2 H
O aVERFIE IS ZEERH LT 17, ZOBSEFHT D &, 63T 2 — X O
RO T IR BEENMERBELSHETE D, ~Y a A EROE— REHIC K D LH E~D#
BBIG L GOERIMAT 22 8T, LH ¥ v © b EA T — ROEEEREFER~OF 72 7282358 1
EEZTND,

5. F&H

Wl 7 Z X~z A L 2B D 1 -2 Cd 2 RIBIR R 28 RETHNZ & EE OIRWES (L5 > THi
JRITINCEL . BEG E EATRICREL TWD DN ; Fig. 1| 22M) NICHIEIh-EO “IE
BB BENDY “{RIGRAE X ¥ £ R (LH caviton)” ThbH, AN—AT T AT W TIIALE
BRREZ R L T0DEEEZLN TS, ZOLHF v B Z2FERET T X~ Iz HIEMICE
REED & aRlAh, EEICHME~Y a2 4LE (THD) FHOFEBRTIhEER LTz, £ LT,
LH ¥ ¥ bV F k57T AR OMMERGOBEA B Lz, LU s, LH ¥y E R
OB % ERICFET DITITELEEERT IR RE L TBY A BROBETH D,

IS, 1970 FERDHRI, R A T 7T A<iEEE2ER L, (KERKE (LHW) O35
AT-o72 [18], T OHEETIE, M T T A~RT Uy VERIBIREE/R 2 DD 7T X< W)
BT > THDIZARRE TR TWA DO T, 77 A~ 5T B BN IERIZH 5 Z LI
%, E-T, Kk [k, > 1THLEELHW 2R LB TE 5, ZOHEL, AEHTZ/R5%E
BET A T HICHTm> TRERBIZELLDOTH D,

7T AT PR EREEEFEZ A TG, KRaa T “TRV ARIBIR AR ELIE
L, GRVY T aTEIREBIC S 5 7T XA iziE, BEOBE IV R VIREEDOX v v
T4— (UIFYEY) BT oy RICT T AP BT 52 818 b, 20X ) 7REEICH
L7 T A< VART T A= LREATWD [19], 1@k 7 7 X~ OB EREFRE I RIRIE D “HR
B WECTh o> THIBE OFEEFHES X0V B Db DIl d, O K57, 77 A~ H
TR EA LERHIALZ LR 18R 77 XA~ OBRICH AN RITER LGS B 2 5,

E 12
AWEFEIL. BT 7R BB & FEARIFZE (B) 15340199 M ONEARHFSE (C) 19540524 DAFEBIDE &
(23 S 7z,

SEXH

[1] &g RIS, fak —m, D) FER, 77X~ « ERlG7PaiE 81, 94 (2005).

[2] H. L. Pécseli, B. Lybekk, J. Trulsen, and A. Eriksson, Plasma Phys. Control. Fusion 39, A227 (1997).

[3] P. M. Kintner, J. Vago, S. Chesney, R. L. Arnoldy, K. A. Lynch, C. J. Pollock, and T. E. Moore, Phys. Rev.
Lett. 68, 2448 (1992).

[4] P. W. Schuck, C. E. Seyler, J.-L. Pingon, J. W. Bonnell, and P. M. Kintner, J. Geophys. Res. 103 (A4),
6935 (1998).

[5] V. D. Shapiro, G. L. Soloviev, J. M. Dawson, and R. Bingham, Phys. Plasmas 2, 516 (1995).

[6] D. Uger and V. D. Shapiro, Phys. Lett. A 328, 196 (2004).

12



[7] D. J. Knudsen, ef al., J. Geophys. Res. 109, A04212 (2004).

[8] M. A. Lieberman and A. J. Lichtenberg, Principles of Plasma Discharges and Materials Processing,
Second Edition (Wiley-Interscience, 2005) Ch.13.

[9] )11 Bk, Ml 2 BB, Ak Kpk, HERFRE BEREEARIIERT 31, 4 (2010).

[10] S. L. Musher and B. I. Sturman, JETP Lett. 22, 265 (1975).

[11] V. D. Shapiro, Phys. Rev. Lett. 81, 16 (1998).

[12] D. Uger, Ph.D. dissertation, University of California, San Diego, 2004.

[13] S. Shinohara and T. Tanikawa, Rev. Sci. Instrum. 75, 1941 (2004).

[14] S. Shinohara and T. Tanikawa, Phys. Plasmas 12, 044502 (2005).

[15] T. Tanikawa and S. Shinohara, Thin Solid Films 506-507, 559 (2006).

[16] T. H. Stix, Waves in Plasmas (AIP, New York, 1992), §3-7.

[17] T. Motomura, S. Shinohara, T. Tanikawa, and K. P. Shamrai, Phys. Plasmas 19, 043504 (2012).

[18] K. Yamagiwa, J. Phys. Soc. Jpn. 43, 1034 (1977).

[19] &)1 B, TRHAOFTER B &P TERCR IS &) AHRITE (C) 24540541 (20122014 42

13



TOANL—RLINASICKDHMHKDBEBRZT DRREEERS
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HMILER (BERFRIMHAER)
Synchronization of Digital Camera and Event in Windows and Linux Environment

Naoki Yokoyama (Research Institute of Science and Technology)

F—O—F:TORIL—RLINAS BHET RH 75vva
Keywords: Digital Camera, Free fall of steel ball, Synchronization, Flash

Abstract
Suitable synchronization between camera and free fall event was discussed in previous papaer. Delay
between trigger point and actual shutter timing was about several hundreds milli-seconds. That is fatally large
in critical conditions. In this paper method was introduced to avoid such delay using flash illumination. But
in this case synchronization between flash and event is needed and discussed.

1. (X C&IC

o7z 5 LWT U2V AT (—IRV 7 XA FIZRB 20 Tl I AT ARIKIZ USB A~
27 2 —AEFRDHHDNRE, ETOFHE—DHMIEL, Windows X° MacOS 7> bR L2 A T % A
FL—=UF N R UCRER L, B AT NI ERAE STzl % PC D S i iATe 2 & Z i HLIC
79720 TH D, SHICUSBRHATHIET S Z LN TED I AT LEEHGFMAET H, W AT % PC
ENLHET 2 HMT, ST HBTOT FY S —3a U ERBFET D720 D SDK(Software
Development Kit) 2 FidAfi L TWAEENRH 5, EfL&H]E LTI, Canon o A Z (EOS ~ VY —X)
\Z%F L CiX, EDSDK &9 SDK Ml STV, ZHEHWTPC b H A TI12% L TEEkR
I ZITD Z ENARETH D, £72 USB R TH AT O T v v ZHl#EEITV, Blg L ORI %1%
MAOGEIIT, DX A LT TRMEE 725, AT, M8 LR L L THEROBME TE2HY L
F. EDSDK Zflio CH AT DY Y v XM EITST2858. WA T DV — RN DA A7 % H
PEPC Ol L C oy v Xl 21T - 72855 % Windows & 5 M, Linux THEER L, BRHTED
FEHC BTl il 72 FIE 2 ikt LT, [1]ZF DOFERY v v X —Z BRI E) - T2 H 50 6 | RER
D v Z—EERTOND ETORRENL (LY —XZ A LT 7) 1X200ms FRETHDHZ &b
YAREoY

2. EBRAE

AHFFE TR X R BIGIXE R 25.5mm OFERZ AEABE LI 0%, B L—7roEv oL
TCEHATHOY NP TRE, TOMEEERE 7 > M LIEEOBHBE T TH D, PC M5 OFIHIE
BILATER Fig. 1 & RO THREAEKT 5, Ea (A1) LI AS TS XA A4 — Rk
FHEWEE N L AR OEEEI SO0 LD TH S, BHAICHINT 2 %EEIL Fig. 1 1I2H 5 &
IV 28V FEE THOICHEROWENRETH DD, A—T a7 ZRONE UF ThiuE, E
BEVOI—RInb RIA 755280 TEL, BEOLY —Xary br—AR7 7 vy 2 IO
11X /O 71— K @ DO(Digital Out)/» 54777,
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Fig.1 2BV T, KAMD A
= VAL E O RS A I E
THLOICREL TWD, F
REESOBEDDICTHMH
HLlce WATDY ¥ v F—
Hl#1X. EDSDK (X5t D
EL VY —=XEF ZRLT
Fr—F7F5 " o0HK
MW, BEFIZ ILHO
DIO 7R — R (Interface . PEX-
285122) =Wz, ZDHR—
Ki%. Windows D &7 57,
Linux @ F7 A Ny itfa i
TWAH?DOT, Linux 765 HH
METEIATDY Y v X
—HEEBICIE T Ty a
EBG DR ZIT - 72, Fig. 1 Schematics of solenoid driver

3. ZBER

FEPHERA AHE TS, W4T 1 LA ZA LD%ICT ¥ v X —% EDSDK RT3 =& T
W G EZ 572, TORR%E Fig.2-1~2 1T~ 7, ZOREOT 4 LA XA LiTEr (T4 LAHEL)
Toholo, Fig. 2-1 13T % v Z A — F2 /1600 BOHE, 2215 1/3200 BDOGAETHL, VAT
U b BRI CIEERE T M A TN 7o TN D SIS Y b A RO A LD 2 E R TE
Do BAEKIZY U/ A N & B, HRI~SE T LTS 2 &2 5,

Fig. 2-1 Experimental Result 1 SS=1/1600 Fig.2-2 SS=1/3200

Ty v A= RREL D DENCHBOBEBEBIE 725 TWAHD, IRMIED 7 L ITITITE
HTEDLREICZR>TND, 2 ZCTRERDIX. T 4 LA XA 203 B 7202 WiKnd T2 115mm
BETLTWAEZETHD, ZIULEDSDK DA —_—~y RICLHbDEEZ LN, XA I
EWICT DL TETHIOMKE S 25 Z E13—InalfETH D, OF Y EDSDK EH T+ v
2—%E0 TO%RBGE NI TTDH, TNEFEELEY AS—X N H LY, BEO N TE ) —
~ VR U T ERLTND, BIROTREAE R G| BEREIEREH & HERDALE DB B A T OB R
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AT LTz, B A T DISERRRIIEM R TH D00, OSBRI OIE S > X IH~D L9/
REWVWEEZOLNDN, HIHOFT VX N—RL 7 AT Tdhb, EOSKiss Digital N (%, L U — X%
REYa— ML THHBH 250ms DBENTY v v X —BEIND E WD T ERbholz, I AZIZiE
WHBEAOL Y —AXA LT TRFELEZDEL A= —NEAXRINTNDEDTH DL, DfE
DAGFEE DFERIZ A2 o T2,

WIZZDV Y —=XE A KT T DOEEEIRDRZTIRWETHG LI AT ERIPSEL72D
2. 7Ty v aBARHAT D EREI T2, ZOBAIE., BRI AT EEES, BE LT
TYUY v A —Z 2L TRE, IR LAMSERZ 7T vy aRk¥E21TH, 270, BEEICk-
TIHREERBEEEDELNRNWGALH LD T, ZOLAITEE Y v 7 v v[gER Y v v ¥ —H
ERHAT S, 29 LIESGAIE. DA TORMAZETLILERS D, RO Fig.31277 v ol
WoCREK L7k B ¥ T OB A~ T, A%, 7T v adD A RF U —% 28 ([T
ELIZHOTHY, WEEHERTIROWA T 7 v a X haRid, FBEHEIC L > TR
AT %, Z ORI L7-01%, Panasonic ® DMW-FL500 TH ¥ . A3y 7 FI3FEHER
23 1/500~1/20000 Fb & 72 > TV 5 5, M OSE CTEEEOFIERERIIX 1/250 RS & bl
Z OFFREIDNIRIEEE IZ R THICE < 1X W =012, SonzmEgix 7 L ansd, Ak, %
WBAEHEL TRHA RF o N—% 18 (ZAFRKD 1/4) ICRELT-REA T2 Th 5,
UTFOERIIETIORNETREEI T T2, 77 vy a ORI L= A 713 Canon EOS
5DMarkIll T - 7=,

Guide Number=28 Guide Number=18

Fig. 3 Effects of Guide Number of Flash
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AR EEEWREHNWT, 77 vy aBRHAE A e 2 a—7TRINAILT., ZDOf5R% Fig. 4
R,

Fig.4 Flash lighting duration due to GN(Guide Number) left: GN=13 right: GN=50

Figd 2B\ T, LEMIEH A R 7o "=2 13 DG, A 50 D5ETH D, ZILHITRTROM
FECOMMBIHROLE TH LN, —ITHENEN S WAL, RIFVEHREIIE b3 70 <. FEIEHRER
T NAF— (HHI=TA RFon—) ZEEETWDH I Enba5, ERTIIFIEREFIE
X, CPEDE TN 750us A2 10ms FRJECTdh o> 72, Fig.3 DA D GN=28,18 TN LI TiE, 3k
FEME Ims & 0.75ms F2ECTHH O T, Wi LOWERDO T LV EEEET H, £ 10cm=0.01m % T
DORFZNE, % TR 2 0 L35 & K 45ms 72D T, WIEREE X 0.44[m/s|FRE DX T TH D
Mo, ZOBWEIZT VR Z 2T T FOERRZZENZE I 0.885mm 724 L 0.33mm FREERSEN LT L
F9, o T, TVENEHETEXIBREDT A RFro3—L LT I8 ZLUBEOFER TITERA L,
FT7 Ty v aBHEHWDSEAIT, BRE vy v XTI, Yy v X —FATTREE, v
¥ X =PV TV ARERIOF THEICRAPESETT T v v 2 BHAZITZIEEWO T, B CH
Elpolo V) — XX A LT T ORBEEZ T v, BEIIREEE Yy v X =13 LT EfER &
T, RFFHBIWTERE, ZOMICBIRE T T v v a 2S00 Th DM, BRI 2315
DIRWEEIX, Ny 7 7T 0 ROBHSEMR DD /60 PRREDY ¥ v & —4%28]5Z &
NE, ZORFHBIRZ R D Fig. 5 1273 T, ¥ ¥ v X =RV TW DR Z 7 — FREf & FES,

Fig.5 Timing Diagram of Event and Flash lighting relation
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77 v a BB EANT, 7 — N 1/60 #2720 U 1 B ClREIRGE LI EZBRiE RO —H 2L T o
Fig. 6 |Z/R T,

70ms 100ms 135ms

175ms 200ms 225ms
Fig. 6 Experimental results EOSSDMarkIII with flash delays are in milliseconds

Fig. 6 D —#OFER TENETNDOEBRITT L b e < BEIIZFERT 2 2 LN TE L, EBIER R O
HEDLBHBEIZ, VI —XZA LT TOEEEZ T IRWVETRHRETH -T2,
4. ¥53m

TN —IRL T AT % PCLHIH L, #isko BB N ARy L, HilX, 7 A7 o USB
Ui & DA TEHEHD SDK 6 RTA4 7T 5 h5EE, B ATOL Y — i EHEEXKNIC Y 3 —
N 505, SHIZ7 7y v arzAnTEG LA AZRIY S5 =20 EE AV, gid O%6



X, BRI TR & U COIBmB R BR R KR E BN T L E o7z, %EF 2O HIETIIBR OERE)
EfF2 THe9 2 2 & T, tlkry B m 722 B IERe ] 2 FEBLC & 7o, 7 A T OJSER# & L TiX EOS Kiss
digital N T#J 256ms, SDMarkIll THJ 140ms & W9 F5R & 7r o7z, WIZZDINEENL (L) —X ¥
ALTT) OFBEYRT L2010, 77 v a2BAEZHWLIEREZITo7-, ZO%HEIE, 7 —h
BREFEINICEIG L 7T v v a B Z N T T 572012, 220X A IV T EEET5 2 L 21To7,
ZORER S O I\RIERE O E O B HENEN - 72, SHITH/F AT — YV ORERRK OE 5o & 25
i L, R &V D R COFHIREEZFHMI L, S HIZZEAR b ARZFH L TSRO 5
FE & HUNTENEE 72 PO AT Y FETH D,
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[1] TV HNL—RL 7 H AT\ XHHERD H B T OV 5 EiRE

— BB LI AT ORMYIME —, UL BB EERFELE RARSREEERT. 34, 24-
29, 2015
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Energy Distribution Function and Self-Trapping Observed in an

Electron-Beam Plasma
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Abstract
An experiment has been carried out to investigate one dimensional nonlinear
evolution of electron-beam waves. The beam waves are initially unstable less than the
critical frequency (*mpe), and are stabilized in its strong nonlinear stage. The energy
distribution functions of beam electrons were measured in detail. It is found that the

self-trapping of beam electrons plays an important role.

1. IZC®IZ

7T A= DI BRI IT L T — FOBEL, Zakharov[1] 128577327
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—F, BIE—L- T T ATRIZEBT DH5HMEOD IR NIEARL ERE T E— LI T 5B
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PRSIz, L, E—AEORT Uy X VBT E— AR SN2 1E 810D &
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ERE L L WEERFIETH D,

2. 7 RA<EE
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I CHAES) 105 Torr DA —H —D 7T L3

T ADEFREIZ LV BRI LD, Figure 1. Electron-beam plasma device

Z DX D AR AJET) T REHINE 5 1 sec FREED AR T ' — LI K 5 EHER FIT WA T x|
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2, K20z, BENCHWS, PR e —7 Bmme), a7 X —ER, FEXRT5H, E
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Figure 2. Experimental setup.

Figure 2. Experimental setup.

Table 1. Typical experimental parameters

NRTRA—H fift
EA Par 1.8X 10" Torr
HEER 1, 18 mA
TITAXZHE ny 3.0x10% m*
BFERE T, 1.5eV
TI7AZEEE fimw2® 150 MHz
T4 & A4 0.5 mm
AHE—LEE 1, 0.10mA ~ 035mA
E—ABE y/np 005% ~ 02%
E—ADMETE V, 40V
BIEEEE(E— A81 b OE) 2 12em ~ 32cm
wEof AEE S, 120. 130 MHz

3. ZRAER
8.1 THEICL IR — 2 (T X M) OFH BT 2 O5rHEI%

B —LIIEEE VA= 40V, B — A% b =0.35mA, HEE L=18mA |5 E LT,
WENEZE2RT VoY VORELE L LTI L, THINET — 22K 3 IR T, 20 L&D
E—AWHE v & 7T A ELOBGEE vin O w/ivin = 6.6, E— AL T T X DOEELIT
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m/no=0.18%Tdh 5, E—ALiiL, 1T DIT exp(ldDTE THIERKE L. IRIENTFEICER L
T, BE— A0 FHfEk CIHMEMIZEMT 5, 7 A MEORBEEN 7 7 X< BIEE fr.(=
150MH2)IZIT-5< &, RERNED L, IROEEIZIMNZ Hil. fre B2 5D ERITIEWT D,

’ | ' L
f,-r =1 GDIM H.Z]

e _.r*—xxﬂ_j—"ﬁ‘w \./\__;"f-\u ’/\'\j ;

~ f1 =110[MHz]
|_
= \ .-'“ﬁ‘u
BN /\
e JVV]
o
o [ fy=115[MHz] T
L
[ I
UEJ ____x./\-\}/\b!,' \‘J;f/\\/\
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—_—— N .
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I s | | N |
150 200 250 300

POSITION £ [mm]

Figure 3. Spatial variation of the perturbed potential in beam waves,

as indicated by an interferometer; (vb/vin= 6.6, 1m/10=0.18%).

K 41%, BrE—2L 77 A RO (D8] 2 FEEOEE o 2k LT, B
FEi ke LA KN EI DD, 777 T ey bLELOTHD, T 2T, Mo Ek
kIT A AW ka T, BEHOE 0 1377 A~ ope THIEEL TS, 77 X<)E
WBOEEE T, EF 32T 2,
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Figure 4. Dispersion relation. Closed circles ® and squares B are experimentally

determined values of real k& and imaginary k&, respectively.
FBRT — 2 1%, OXOEYEFE L BZEOFHPAN T T 5,

3.2 ET v — 200 HMEKOEITREICI T 5

X 5a, 5b, 5c 12, 40eV DEFE—L%E T T A<|Z A Lz & ZIT, TOZFRAT—4510M
EATHIZIR > TR 28k A2 7, W, fitllE, 7'v—7&j [ 21 7 AEE VT
5y L72fE dI/dV T, ©— LD pT 2 Ch 5, Bl Z[mm] 13%EF £ — L8580
H A 120mm ONLED S | #& i ER(Collector) ~[A)1F 7= FEEE T & 5, /04O HIE X, 10mm

vr40V
1:70.35mA (ny/ng~0.18%)

-30

Tu—7RE [V]

Figure 5a. Energy distribution function of electron beam.

Test waves are not excited. (beam density n1/n0=0.18%)
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I Tiro Tz, 7u—7BIE[V]E 0~ -50V O TEI L7223, OV fFitld, 77 A~ n2E
BN THHIOIL, WEMENRT T 7 E2RAr—-T U 50T, FreEiELE,

¥ 5a X, T A b E—AERRNEZDOE—LDONMEKTH D, B —LEOEIT (K
Tt Z>25cm RV T) JRA ER B, —J7 120MHz OF7 A ME (X3 M) &bk
LGB, E—A&E ny/no=0.08%s., HEVELBRWEGATEH, MbbIZRT X IIT,
T, pABIER S (KMOKAIT), M beld, ©—A%E%, nv/no=0.18% (2 L7
BHEThD, WORT Y VOREBIZLY, E—L2EFOZRVF—MwNELIEN D,

I mml o ® ~a—7RE V]

Figure 5b. Energy distribution function of electron beam.

Test waves (120MHz) are excited (beam density nb/n o= 0.08%).

HEREZ
Fu—7RE V]

Figure 5c¢. Energy distribution function of electron beam.

Test waves (120MHz) are excited (beam density nb/n o= 0.18%).
k. MEOHE T, ARE T, 3T —FDHMEN LT,
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Takeda and Yamagiwal7] D3 CH»
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JEFE 2 13 EC. Bl (1377 X~
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o BB Z IV L
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B DTIC, RO R 2157,

Figure 6. Square of velocity width as a function

of wave amplitude.
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Figure 7. Self-trapping in an electron-beam system
; Left upper and lower show a nonlinear wave packet
and the mapping of beam density in phase space,
respectively. Right shows the distribution function f»

at koz=50. (From Takeda and Yamagiwa[7])
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N A JE P H(bounce frequency)
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Development and evaluation of calibration and spectral response measurement system for
solar ultraviolet-B irradiance meter

Shu TAKESHITA (Research Institute of Science and Technology, Tokai University)
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Keywords: calibration, spectral response measurement system, solar UV-B irradiance meter

Abstract

Long-time monitoring of the global solar ultraviolet-B irradiance on the earth’s surface is required for
evaluation of global atmospheric change of the earth. A calibration and spectral response measurement
system for solar ultraviolet-B irradiance meter is developed. A calibration system using a spectral
irradiance standard lamp and a spectral response measurement system is located on the same straight single
optical axis. This system is very compact which is 240 cm width and 90 cm depth. To get a high power
monochromatic optical radiation, a 10 cm single monochromator and a 300 W xenon short arc lamp unit are
selected for spectral response measurement system. In many case, for decreasing stray light of
monochromator, several types of band-pass or cut-off filters must be used. However, in this system, a cool
mirror module (ultraviolet reflection, visible and infrared transmission mirror) is built in the 300 W xenon
short arc lamp unit. The spectral irradiance at 310 nm of wavelength which is the maximum wavelength of
a solar ultraviolet-B radiometer developed by us is around 0.045 W/m*nm. This calibration and spectral

response measurement system can be used for evaluation of solar ultraviolet-B radiometer.
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UV-B irradiance measured by the
reference radiometer (W/m?)

Figure 1 Results of calibration of a solar UV-B radiometer
under sunlight.
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Figure 2 Schematic layout of the calibration and spectral response measurement system developed

Figure 3 Photograph of a spectral response measurement of solar UV-B irradiance meter used with
the calibration and spectral response measurement system developed.
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