[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) 0000000000000 DO0DOO0DOO0DoOooooooon
Title(English) Development of a laser ion source for injection of various species into

an Electron beam ion source

oo@a) OO0

Author(English) Megumi Sekine

oo@a) O0:00@0),
oOooooo:0oo0ooa,
OO000:0094750,
O0000:20140 30 260,
ooooo:0o0o0a,
ooo:0o0ooo,0o0o0o0,00000,00o0o0o,00000,00
OO0

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 94750,

Conferred date:2014/3/26,

Degree Type:Course doctor,

Examiner:,,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

()

Doctoral Program

wm X EE

THESIS SUMMARY

g . HREL GHEOMD - L -
Department of Jﬁ%*ﬁi% %g{ Academic Degree Requested Doctor of ( L )
SR - FEEER (L) :
Student’s Name BR & Academic Advisor(main) AR RLEE
FRER i) e

Academic Advisor(sub)

B5  (F13C 2000 “FFLE)

Thesis Summary (approx.2000 Japanese Characters )

AWFEIL, BEBFE—LA A4 (EBIS) O LT IA~ U —A A PRE LT, FEE#EENRS T
Thy, VEISLUTKRKBEE—LE2ERTED, L= —A T UFEOEALREL, TOEALHFEITO &
EBHIT, A AV E—LEREEEZFLEHIET S HELE LT, 2SVRY L) A REGOEANERE - EiELZb
DTHD,

AESEAR T EP ORI, ZOMEIILLTO@Y Th D,

1 [Feaml Tk, AWFIEL T 72K [E Brookhaven National Laboratory O A A L Al &R F% I DU
TikNB L L BT, ZOBEBFE—LA 4 RHIC EBIS D7 I A < U —A AL JUCFIH SN TE odal v —
KA A RS2 DRI OWTERL L, RO DIZL—F—A AV RERERKTHZ L, Fi. BV HSh
TeA A B —AOBERWEIEEZHE T D72DIH L SV A Y L ) A REEGOBAIRRZ 20D, RIFFROE R
HNC A, f XL OHERIZ OV TE L DTV,

28| R Tk, AFETERYE D EBIS KON L—F —o AU IROMEE L B, £7-, B -2y
B ADEFEONTRRTN D,

% 8 % [EBIS Al L —%—A 4 RO B EFEEOR G & BE) Tld, AFROTETH O H LB AT
BREANA L= —A A Ui —atiGde L 725, RHIC EBIS 377 A < U —o AR RD ZRi 15 (BT
B) RE—LT 7S o AEOHRICEH LU TEHEL, TS U TAIETHRELZ, RE3mDY L/ A F
AN T T Ak E G T D, NA&YAG b —W—A A4 L IROFUHL R O AL & 25 OBEREIZ DU Tilk =T
W2,

04 [FPRFEREMIC KD JEREFERR ) TIE, TR Gl 7o JRER AR K D IR & L C. R0 1 Al o
FraRPIZ, YV A RSB ENSRIIC ST 2B ERRER. Y L/ A NG BREERL Y 7L L —F—
R EBRDORERIC OV TR E— AERER VARG KT TR EHA SN LTV D, Fo, —KIC L
— A A ROFIRIINEE & SN TE BB —2DAERIC DN T, ZrHz, MgHz, TiHs OKFEW A4 Oy
RETEMEL LT DR —7y MEH L, ZOFHTFTRENME & FGE L7 ERIZ OV TR TN 5,

%5 & [FIFEIEMIC L5 EBIS ASFFHEER & EMHOBS] Tk, AFRICBOTHRELIT) L—¥—+
A AROEMEN ST HENT-A 4 e —24723, RHIC EBIS ICAS 25 £ TOMIC, dhud Y — A 4 JHR
AT 28~ EpA A —F — D=7 ERAICKRE Sz, R EH 4 m OR= 1L ¥ — b — Ak (LEBT)
BT HMENRG D 2 Ll EAEORGH ST A — 2 ORG L it a B, £ RHIC EBIS Ot
BRICHE STV 2 LEBT 3 27 A L 45 3 BTk~ 72 L—W— o A IR O FUFL SR A L B o 7 AR 5
BRzEMiL. C, Al, Si, Cr, Fe, Cu, Ta, Au ®% 1{fif A NxT 5, EMESLE—LTI v ¥ ZADOHIE




i, YL /A RBBRReFTL L —P—DABOMERE L L DTV D, Fio, JFERFEIEO AR L 0 15
DITERE 7 4 — Ry 7 Ui, ZEEARE L —Y — A & VIRERBOZREGHEONFIZ OV TR TN 5,
ZOH LA FURETIE, BERX LY =5y MR —DEANZ LY KRB E LI &I AERA 4 2 E
TV RZXARRTHY, IRy 77— HAOULELEENZ LG, ZAETHRED Y — R 3 UREMEZ
TWeRER 2 TR I TV,

H6 I [NV RAY LA RS &L D e —AfIOE] Tk, L—F—RH&—7y M EEFBHSE 525
3m YL /A Raf VORI VALY L ) A Raf VEEANL, 77 L—va T AvDA 4 UEE,
TROLAAVIY LRI UIE— A EREORFFEME IS L CEBIICE b2 522 2 L B HREL TV
b, FOMRVBELFTHIUL, ¥ — RE—L D/ VUV AW E LD b FERIC A L &8 CREA & DR 5340 D %)%
{£°. RHIC EBIS ASHRBIZH T 5 B — AR & it 3 2 O R WIR S 5, FEBRICRUE L 7oL A fbiisé >~/
LA RaANNOBRRLEBFUICOWTIEHA L, BEZ A I 7B 1ps 205 16 us £ TOFIFAT, v — 7 B mE
23 156X103 T LA EOFHIHIZ IV TEM EDOINNAZ B, FHZE— L 2% O EREOHEIMTIZ 71 e — 4
ORELRVGDZ L, o, VA ARTA=FZOHBEIGAETH L Z L 2H b LT,

7w TfEm) Tk, O THONCRSTENEEZRIGT 5 L L blo, S%ORBELHBBEIC OV THRN
Tn5,

8% ESCEERIL, F3C 2000 5 & B3 300 554 123720, b LIS 800 5% 1 #HifH L TS 72& Wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).




()

Doctoral Program

wm X EH

THESIS SUMMARY

LI

o HEETAL (5d0) © Tt )
Department of Jﬁ%*}ZI% ?'E;IJI Academic Degree Requested Doctor of ( L )
FIER " FREE (%) : -
Student’s Name iR Academic Advisor(main) Pl LA
B ) J—

Academic Advisor(sub)

S (P 300 GEFREE)
Thesis Summary (approx.300 English Words )

The Electron Beam Ion Source (EBIS) at Brookhaven National Laboratory (BNL) is a new heavy ion source
for the Relativistic Heavy Ion Collider (RHIC) and the NASA Space Radiation Laboratory (NSRL). EBIS
requires an injector which provides an ion beam with an emittance less than 0.06 pi mmmrad. Because it has
low emittance, a Laser Ion Source (LIS) was selected as the injector for EBIS. LIS is suited for long pulse
lengths with high currents and can produce several kinds of ions from solid targets. Some of these ions, C, Al,
Mg, Si, Ti, Cr, Fe, Cu, Ta, and Au to name a few, are required by the NSRL to simulate the influence of cosmic
rays in the universe. Au ion beam is also required for the operation of RHIC. There are two ways to increase
the LIS current: using double pulse lasers or adding a solenoid magnetic field. To keep the current, we used
both of these systems. The Faraday cup and pepper-pot were used to measure the ion beam's current and its
emittance respectively. Both were located at end of the beam line where the simulated EBIS entrance was
located. We succeeded in producing several species of beams with the required emittance and current values.

A laser ion source (LIS), which has very simple structure compared to existing heavy ion sources, can
create high current, heavy ion beams. However, it has proven quite difficult to manipulate the beam
parameters of LIS. To enhance the capability of LIS, we employed a pulsed solenoid in the plasma drift
section and investigated the effect of the solenoid field on singly charged iron beams. The current profile
obtained could be controlled by the field in the solenoid and by the diverging angle of the extracted beam

could be regulated. This approach may also be useful in the reduction of emittance.
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