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Abstract

We are replacing the low-level RF (LLRF) system at the KEK PF-2.5-GeV ring. The new LLRF system is composed of digital
boards based on the MTCA .4 standard. For RF detection, we adopted the direct sampling method with non-IQ technique. Its
sampling clock was set to be 8/13 (307.75 MHz) of the RF frequency, where the denominator (13) is the divisor of the harmonic
number (312) of the storage ring. For the RF control, we adopted the amplitude and phase feedback loops. Production of the
new system has been completed and we are in the high-power testing with the RF system of the KEK PF-2.5-GeV ring. In this

paper, we report on the status of the high power tests.
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Figure 1: The schematic view of the RF system including the
new LLRF system for the KEK PF-2.5-GeV ring.

Table 1: The Principal Parameters of the RF System for the
Photon Factory Storage Ring

Parameter Value
Number of cavities 4
Radio frequency 500.1 MHz
Harmonic number 312
Cavity voltage per cavity 0.425 MV
Beam current 450 mA
Klystron power per cavity 72 kW
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Figure 2: The schematic view of the RF control part.
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Figure 3: The phase shift of the electron bunch measured by
the digital LLRF and the iGP. The fill pattern consisted of 250
bunches and 62 empty RF buckets.
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Figure 4: Photo of the new LLRF system.
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Figure 5: Experimental setup of the klystron control test with
the digital LLRF.
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Figure 6: Unstability of the klystron-output amplitude with
respect to the parameters of P gain and I gain.
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Figure 7: Unstability of the klystron-output phase with respect
to the parameters of P gain and I gain.
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Figure 8: The narrow-span power spectrum of the Klystron
output controlled by the analog LLRF and digital LLRF, re-
spectively.
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Figure 9: The wide-span power spectrum of the Klystron out-
put controlled by the analog LLRF and digital LLRF, respec-
tively.
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Flgure 10: Experimental setup of the RF high-power test with
the digital LLRF.
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Figure 11: The result of the delay measurements in the digital
LLRF system.

44 XTNN—TT7 41— KN\ 7R

2R TOEENNT —HPE — LB R L 25 kW I
HBEIDIZXTNT 4 — RNy 7 THIEIL, Ay
&7;?@v®%@ﬁﬁ£ﬁ@%ﬁﬁbtoﬁ%f

R ANESLERAYY 27y TESHD IR 7 1)L
R—DHy NATEEEEZNE 10kHz & 20 Hz (12
BE LTz, & 72280 AT IR O LGRS 71 > DF%
Effiz FNEFN2 £ 3000 IZET L. ALY 27y T
HIHRDEBIFED T 1 v DAL — T 2t - 77,
Figure 12 IZZ8fA Yy 2 7 v TOIRIED Z M, Fig. 13
WA DZEMZ2RT, W DT T 7 A
TA Y DOBEM, MEAES TV OFEMER L,
IRIEAIAE DL EMEDERHIL Sec. 4.1 LELTH S, W
THONHED BT A U BRE VW ZEEIMET L,
WHIRED 71 v DEREEBEFNEN 2 & 100 FEED
BLZELWIRRIZR 5T, Z OB OZLENIIIRIE
2 40.01 %, FiAHAY £0.04° 7220, HE X T 2 IRIEZL
EME £0.1 %, MHEZENE +£01° 2+20/- TR

o7z,

8000
7000
6000
5000
4000

I gain

(%) Anqeisun

3000
2000
1000

P gain

Figure 12: Unstability of the cavity-pickup amplitude with re-
spect to the parameters of P gain and I gain.
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Figure 13: Unstability of the cavity-pickup phase with respect
to the parameters of P gain and I gain.
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Figure 14: Time dependence of the cavity amplitude stability
controlled by the digital LLRF.
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Figure 15: Time dependence of the cavity phase stability con-
trolled by the digital LLRF.
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