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総務セクション
長方形


Operation plan in Oct. — Dec. 2014

Delivered beam power:
300 kW for MLF , 240 kW for T2K
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Beam Power History at MLF

3000

I Average beam power (kW)
& Average availability (%) 532 kW

® Cumulative beam power (MWh)

~560 kW

® Cumulative beam power (MWh) 3rd target
Accident at 2500
Hadron Facility
470 kw
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~10 months
interruption
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Hg-target
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* as of 19" of November 2014



Beam delivery to the T2K experiment

300

Delivered POT to Neutrino Beam line (MR-FX)
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Linac peak current upgrade
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High Power Demonstration in RCS

W/ multi-harmonics (h=2,4,6)
U | A1-MW-eq  feed-forward for beam loading

i RF tri : compensation
2| 6.87x108 : 825 ki-eq

7 6.44 x 10%3 (ThinningP4/32) : 773 kW-eq 773-kW-eq 150 ——
i 5.84 x 103 (Thinning ¥2/32) : 701 kW-eq - Cavity#12 1 Irip
5.33 x 1013 (Thinning 40/32) : 639 kW-eq - |
4.79 x 10*3 (Thinning ]]8/321: 574 kW-eq
4.25 x 10%3 (Thinning 1‘3/32) : 510 kW-eq
3.73 x 103 (Thinning 1}/32) : 447 kW-eq
3.19 x 1013 (Thinning 12/32) : 383 kW-eq -
2.65 x 1013 (Thinning 1§4/32) : 318 kW-eq

2.10 x 10* (Thinning &/32) : 252 kW-eq { |, 252-kW-eq

Interlock 110 A

100

Particles /pulse (x 1013)

n
S

® Measurerhent

Anode current (A)

Injectipn Extraction
il | | ] L

S B el 1 0 300 400 600 800 1000
5 75 10 125 15 175 20 Beam power (kW)
Time (ms)

In the present condition, the
required anode current surpasses
the interlock level when the beam
intensity gets to over 800 kW.

when the beam intensity got to over 800 kW, the
accelerating RFs suddenly tripped;

The anode power supply of the RF system tripped due to
the over current.
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Beam loss monitor signal (arb.)

2507\|\\

200 O """ RUN#56

- @ """ Run#57
150 |-

50

Loss power (W)

E—LAXNDE — LEREXRFEYE

E—LORXREZA—EF @ O A—4

100 |

Injection bump OFF

rrr T T T
\ \ |

Run# 56 (1,=25.5 mA)
107 kW ~ 573 kW-eq !
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g Run# 57 (1 =45.9 mA)

252 kW ~ 773 kW-eq -

100 |-

;07 kW-eq

Be

am intensity (x10'3)

3 4 5 6 7

4.78 x 10*3 (Thinning 32/32) :
: 429 kW-eq
2.68 x 103 (Thinning 18/32) :
1.79 x 10*3 (Thinning 12/32) :
0.89 x 1023 (Thinning 6/32) :

3.58 x 103 (Thinning 24/32)

6.44 x 10%3 (Thinning 24/32) :
5.84 x 10*3 (Thinning 22/32) :
5.33 x 10*3 (Thinning 20/32) :
4.79 x 10*3 (Thinning 18/32) :
: 510 kW-eq
: 447 kW-eq
3.19 x 10®3 (Thinning 12/32) :

) : 318 kW-eq

4.25 x 103 (Thinning 16/32)
3.73 x 10%3 (Thinning 14/32)

2.65 x 10%3 (Thinning 10/32
2.10x 10%3 (Thinning 8/32):

E—LORDIFEAEFAFFAIVTTELTINS,

573 kW-eq

322 kW-eq
214 kW-eq
107 kW-eq

773 kW-eq
701 kW-eq
639 kW-eq
574 kW-eq

383 kW-eq

252 kW-eq
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Particles / pulse (x10%3)

1\ FE —LKBRE MR ER

RCSIZ h=2,
417 x 10'3 ppbZHNEL . 2/

\UFTIMWEH T 5,

> E—LOXAL

EXETE —LBRE  1MWH A
<— 8.33 x 10*3 particles/pulse
( 2-bunch operation)

4.33 x 10*2 particles/pulse

( “1-bunch operation”)

> 2N\VFIRERTENIX, IMWELEDH 5
4.17 x 1013 particles/bunch

(BRETRLIF R/ /N F) e BELZORGEINET
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0 25 5 75 10 125 15 175 2
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x 10" protons

Tuning for NU user operation 245 kW
MR total loss ~650 W
(inj. ~500 W + acc. ~150 W)

1 L 1 Il i —

O O 1 1 L L 0.5 L L 1 L 1 15
time from K1 [sec]
KEYS:

time(s)

oint/2uC)

point (10Y/20000p:

MR Loss of runS8 shot393597 at 20141123 52823

1.6 |-
1.4
1.2

0.8
0.6
0.4

0,2
ol

20000

20 40 B0 80 100 120 140 160 180 200

M L

MR BLM SignalBias=-1605V

15000
10000 £ |1

i
5000 |- flF
1

BLM number

Basics: COD corr., Optics meas. and corr., Injection matching,
Tune flatness at optimal tune, Collimator balance
For Instability: Chromaticity patterned corr., Transverse FB

Resonance corr: Skew Q



Merits of new operation point

Present point New points A New point B
(22.4, 20.75) (~21.4, ~21.4) (~22.4, ~22.4)

Dynamic Aperture Survey for MR
' A_A-*Il : : i‘-‘-_v wy -

21.0

20.5

22.0 22.5
H. Harada

Large tunability for integer/half-integer resonance
— Lower impact for QM ripple (tune fluctuation)
We can expect less growth rate of vertical beam instability, also

The comparison of these 3 points is main issue of the MR study in Run 57 and 58


利用業務
長方形


Working point comparison
of (22.40, 20.75) and (21.4, 21.4)

for MR 330kW eq. beam during injection

Same conditions: input protons,

aperture at MR col 65~70pi (jaw positions are modified for diff. Twiss),
RF voltages of RCS ext. and MR inj., No transverse feedback,
Differences: Chromaticity corr. roughly optimized for each.

| 2014 Oct 31 13:35:54 - Run 58 Shot 474 |

x 10" protons

T 1T

(22.40, 20.75)

= 10" protons

O 1 1 1 1 | 1 1 | 1 |
0 0.05 0.1

time from K1 [sec]

[ 2014 Nov 02 18:44:21 - Run 58 Shot 6010 |

T T 7T

LI

L

1T T T

(21.42, 21.45)

LI

0

0.05 0.1
time from K1 [sec]

REMARK: To change Twiss at Ins areas requires to match injection/

extraction optics and orbit.

- NU beam transport line can be tuned to accept MR beams from both

working points.

FOR High intensity

beam

new point (21,4,

21.4) looks

promising.

To use this point

for user operation,

we need to

optimize

« Bend/Quad
control during
acceleration
Transverse
feedback

- BT/MR
collimator
balance



Operation plan in Jan.-Mar. 2015
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