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Abstract

A new 3 GeV synchrotron light source facility “NanoTerasu” is being constructed by QST and Photon Science
Innovation Center in Aobayama New Campus of Tohoku University. This facility consists of a low emittance 3 GeV
electron storage ring and a full energy injector linac, and will provide highly coherent and brilliant synchrotron radiation
in the soft and tender X-ray region from the storage ring. In order to ensure safe and reliable operation of the synchrotron
facility for 6000 hours per year, two interlock systems, safety interlock and device interlock have been constructed. The
device interlock system consists of several individual interlock subsystems, such as vacuum interlock, magnet interlock,
and RF interlock. The overall accelerator interlock system operates properly by exchanging the alert and status signals
among the interlock subsystems. In this paper, the scheme of the accelerator interlock system is introduced.
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Figure 1: Schematic block diagram of NanoTerasu accelerator interlock system.

# hosaka.yuji@gst.go.jp

- 735 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 THPO012

2.  NanoTerasu 4 >42—0v9 S AT LIS

NanoTerasu D1 Z#—my 7 (INTLK)> A7 AL, A
HR e D L A X —y 7 (Safety INTLK) &, N
AR A RGO DS R % — v 7 (Device
INTLK)FRIZKEL 57T HID, Figure 112 NanoTerasu I
WERA LB — 1 I AT WO 2R,

AR X — 1y IV TIILL T D 3 DDA X —ny
IV T VAT DETRT %/XTM“WGE%H&@ ExoN
ECIEHER IR O R EL FEB T D,

® RF 4‘/&~Dy7

® FHZE(VAQ) A Z—uvyl

® EMA (MAG)/]’ N e =

7 EORNIS BEfL, £MFICE L CE T8
(GUN)%D&74XM1/(KLY)® = ﬂ:*r £(HV) OFF, %74

v — APBEHE(BEAM ABORT), & A EIRIE L7 D%
EEAEEAT,

NanoTerasu ONEERA X —1y 7 L AT LD RFHE
LTI, 400 mA DORKEGRHRE — L& @E TL 2B
FT L7208 — APEFEH SRR E T AT L(ARIS: Abort
Request Interconnect System)D¥E A U7 R — &)L —
TONGT =T NVBEIZRDILENE, T —T L
BERIZ LA H FBORER/2 ENET HND,

3. REAVHZ—OVY

BRA L H =y 7B T =2 . ho Vil
BE. FERAZILARZ 72 EOIRRBA B | AR RO
PROTD BRI EFE — LB A B EDE L E
179, NanoTerasu 0)7][1@ 1%, 3 GeV AR (Li:
Linac)&, ZFEU 7 (SR: Storage Ring)) B LS4,

Li hopbd SR b mbida 7V —RRETA DL TERY,

B OB RREEE R L7025, 2 SORU B ESRIC R
VrZllicTnr o7 vaYyarin—7(PLC) A
LTI 25 & L as D IRBEZ LT 5, BaA
VRO I AT ADA A —ay T8 EL Table 1 12,
RS~ v 7 X% Fig. 2 1287,

R T =2 THUE LA _E ORISR A L 7= i
X, EE—LAEMEEF CHREM EOBEMB A
N7-FFZIX GUNHV OFF e 2 HLE 2 — 2D AS
ZAZIET 5, Mg RV BE DS BIRBE D RFC, A
IR =YL — VR IE DOFFZIE GUN HV OFF (2
M TEDOIT O KLY o B HEiES > HV OFF L

15 ) ZE A~ D v JE i AN 1A RSB, FEHEE kAR
UHIFBEICIE EF2 O GUN HV OFF, KLY HV OFF (20
2 T T RN TOERA DB ELIFIET D, FIH)
O LR 2 FRFIZIE, Li & SR =70k
SO A 2 TEIET D,

ZOf, SR TIXFEBRFR—NE — LT AL DI %
RO B — LT A T NHDIEFE ILE B0k
IO —L v X —IREEZRGEL, B — L v —
BAEADFF Al /A ;%T%Efié

R R BRI BA L A —ay IR ES 2

c"ch%‘h GUN, Li, SR DU #RE A PLC 3

RETDH, BEAF—ay/BIZiIZne ;’c%lJ
"‘—%LY;%H% PLC 2% [E X4, EtherCAT [4]i8(5 12
PC $— " —( LA R)~T —# %6575, Li, SR 0)%
Bil2LING HX%J:/I’/&—HﬂHjﬁ@t&) Li 77 A Abu
UFXrIUIZ 2 A, SR NEHEKIZ 2 A, Aft T4 5o
PLC ZE T 5, Z1HD PLC | i%h%zm%m LB
ATV AL X —ay 7RO PLC I[ZIERARET D,
ZOBEICIT R B RE IR T 7 AN —F Wz
CC-Link IE Control [5]& 5, Vo 7Bl — L — 7§
fﬁt@ CC-Link IE Control 1%, ##5t725 1 f&prolr<iuTh

HE DT D TR BN DR TH D,

Safety INTLK(SR)

(2 PLCs in SR)

MAG INTLK(SR)

J Safety INTLK(Li)

V‘PLCS in Li)

MAG INTLK(LI)
Figure 2: Schematic diagram of safety INTLK system.
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Figure 3: Schematic diagram of RF INTLK system.
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Figure 4: Schematic diagram of VAC INTLK system.
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Table 3: Operation Chart of VAC INTLK
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Figure 5: Schematic diagram of MAG INTLK system.
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