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Abstract

At Osaka University RCNP cyclotron facility, researches aimed at high-intensity and high quality of the proton beam
have been carried out. In the current beam acceleration, there is one problem that the beam generated by the ion source is
not injected to the AVF cyclotron downstream efficiently. This is due to the mismatch of acceptance of the AVF and the
emittance of the ion source beam. Therefore, in order to realize the beam injection more efficient, it is necessary to
measure and evaluate emittance and phase space distributions of the beam rapidly. In our facility, emittance measurements
using a slit and a rotating profile monitor have been performed. Thus, the measurement time shortened from 30 minutes
to 75 seconds. Thus, it becomes possible to adjust the parameters of the beam transport system and the ion source while
the measure emittance, however, in order to improve the control of the beam further, we’re aiming the development of
real-time emittance measurement system using pepper-pot method. Since we moved a slit in the conventional emittance
measurement system mechanically, it took a measurement time of 1 minute because it becomes rate-determining. On the
other hand, since there is no mechanical drive in repeated measurements by using a MCP and pepper-pot mask drilled
uniformly in pepper-pot method, significant shortening of measurement time is expected than the measurement time using
a slit current.
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Figure 2: Location of the real-time Pepper-pot emittance
measurement device. FC is Faraday cup, TQ is Triplet
Quadrupoles.

4. BITFERVENTER
4.1 fEMTFIE

CCD # A Z T Windows Bitmap 2T 1600 X 1200
BN A XDOT =2 EWSET5H, TP 31
N1 DIZONTOENTIEZ RS, X 31T LIZERIC,
NRyN—Ry b~ A7 EOREKY)E ., dEhosg &
DXIEBINTNB 2D, Ny /=Ry h~v AT &
W DPHEE L Ry 8 —Ry b~ 27 DIROFLNL
B WD B L DFENDS X, yEEHTES,
U R—=Ry b= A7 DR 1ONEAEHH X, EE
HE Y ONCESE®R & A G O/AE S <, EES
M OAESE y ORI E L TONDHE o (X, Y, X,
VPR HID,

PASJ2014-SAP079

‘{ About one hole
| maskif | l screen@l‘ x’ =arctan((X-x)/d)
beamlet
2 ~ AESHE  =arctan((p-i) A x/d)
x| P
ol 0 ' s P : mask@ THDR—ILD
| B S L)
i : screenEI CDE I
l N Ax: 1EVRILDES
X d=50mm ¢

Figure 3: The analysis technique for one hole.
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Figure 4: Particle distribution of 22 je® beam in the phase
space of (x,x’) and (y, ¥°).
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Figure 5: Variation of the particle distribution in phase
space, depending on the MCP bias voltage.
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