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P — & s Experimental Facility

— ’—’—-(TEF) Experimental Facility (MLF)
(Phase II)
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:SX(Slow Extraction)

: area: 65 ha | . 305GeVISynchrotronl(MR)
400 MeV LINAC (25 Hz) 3 GeV RCS (25 Hz) 30 GeV MR
* Macro Beam Pulse Width =0.6ms + Steady Operation  Stesdy Operation ~June 2021
« Steady Operation : 50mA & 0.5ms 0.95MW(0.85MW for MLF) FX0.52MW:2.52sCy. & SX64kW:5.2sCy.
« LINAC & RCS Study : 60mA & 0.6ms + 2028~>1.2MW « July 2021 ~ Jan. 2023 UG Shutdown
for RCS 1.5MW Operation « 2024~FX0.75MW:1.32sCy. & SX80kW:4.24sCy.
* Supe. IS g,,:High RFQ Trans. 94.3% « 2028~FX1.3MW:1.16sCy.(RCS>1.2MW)

(67.9/72) in LINAC 60 mA Ope. 3
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Both of W - & H™ production efficiency (HPE) should be increased for I - >= 120mA. Hz0 injections

HPE can be increased by cesiation with H,0. ,



/':4 Hypothesis of H,O (chemically bound with Mo)
mediated cesiation @IC152023

Uniform Cs half monolayer on Mo
is difficult to be attained over large
PE surface against non-uniform
high energy plasm bombardments

-

@5@
@ 6 8 @ @& (0 @
BHO®H®®

Sub monolayer H,O (chemically bounded with Mo) mediated
cesiation surviving against high T,; & high energy plasma
bombardments cooperate with Cs half monolayer on remaining
surface (with almost same work function as Cs half monolayer)

Ratio of H,0O mediated cesiation to conventional
cesiaton had to be increased for I - >= 120 mA.
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One H,O injection is defined
as opening of H,O valve 2 for
5 min. and ejecting dense H,O
vapor in the pipe with about 1
cc between the double needle
valve and it stored by opening
H,O valve 1 and the double
needle valve for 5 min..
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H,O mediated cesiation procedure : (1) T, was increased to 400 °C and keeping it about 1
hour, (2) Tyr was decreased to 30~50 “C, 53) Every 10 min., H,O injection was introduced 3
or 9 tfimes, (4) Some of H,O on PE was chemically bound with Mo in 16 hours, (5) after T
was increased to 400 °C, Cs valve was opened for 30 min. at the T, of 180 ° g .7 mg). (gs
degree of H,O mediated cesiation was examined by 72.5 keV 135 mA operation feedbacking
Pouny at Top of 180 °C.
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was feedbacked to 145 +1 mA by Py, for

(W Ve, Too of (76,5 keV, 151 kv 2285 5C).  Waveforms of Ve(a), Vy(b), Vausr and Vayyuze(c) and

In stational state, Cs inject. rate = 14 ng/hour  Iy- and Ige (d) of one beam pulse. *Flat I,,- of 145
<42 ng/hour for 69.9 keV 120 mA @ Tpe=245 °C. mA was produced with 0.9% tilting up PZMHz.
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. b Table 1. Parameters of J-PARC RF-driven H™ ion source test-stand
O A in 145 mA / 83 mA operation.
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H, gas flow rate

17 SCCM

CW 30 MHz RF igniter power

43 W

2 MHz RF duty factor ~ Beam duty factor
*Limited by radi. safety permis.:I4-av=DmA

3.4%(1ms X 34 Hz) / 5%(1ms X 50 Hz)
*145 mMA X34 % =493 mA

2 MHz RF power (PzmHz)
*Tilting during pulse for flat beam pulse

45.9~46.3kW / 31.3~30.4kW

RF power efficiency (In- / Pomuz)

145/46.1=3.15mA/kW / 83/30.9=2.69mA/kW

H™ ion density at PE (dpe = 9mm)

2279A/m? / 1305A/m?

Plasma electrode temperature (Tpg)

230°C

Stationary state Cs injection rate
*Mainly attached on low temp. part

14 / - pg/hour
*Mainly not ejected

H™ ion beam enerqgy (Wx-) = (Ve + Va)

76.5(15.1+61.4)keV / 52.5(10.9+41.6)keV

1st sec. vacu. pumps & vacu. pressure

1500 L/s TMP X2 & ~7 X 10 Pa

2nd section vacuum pump

500 L/s TMP

Solenoid magnet current

437A(61180AT) / 350A(49000AT)

Trans. emittances : €95%nrmsx & €95%nrmsy

0.268&0.297mmm-mrad / 0.239&0.272tmm-*mrad
*0.268/0.239=1.12 ~ By(76.5keV)/By(52.5keV)=1.21

Improved I -(52.5keV) of 83mA (from 72mA) is indispensable to keep 60mA at LINAC exit for
about 6 months of one J-PARC operation period before LINAC upgrade to reduce about 12 %
beam loss downstream of RFQ. 10




;2 Conclusions 202375/19
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« With novel cesiation based upon hypothesis of H,O (chemically bound with Mo)
mediated cesiation, J-PARC IS produced I,,-(76.5/52.5keV) of 145/83mA.

* 8 hours operation with (I,-, Wy-, Vg, Tpe, duty factor) = (145mA, 76.5keV, 15.1kV,
230°C, 3.4%) was succeeded with only one sparking probably around 2MHz RF
ma‘rchmg circuit. In stationary state, I,;- was feedbacked to 145 +1 mA by P, ., & Cs
injection rate of 14 pg/hour.

* Flat I ;- of 145mA/83mA pulse was produced by 0.9%/-3% tilting P,, during pulse.

* Superior gg5 »(Tp=Wy-) of 0.268/0.297(145mA,76.5keV) &
0.239/0. 272(83mA 52 5keV) © mm-mrad were attained. 134.1(76. 5keV)/78 0(52.5keV)
mA of beam is inside of PARMTEQ injection beam emittances. Tpg of 230°C rather
higher than world standard does not affec’r 0 €95%nrmsx/y-
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