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* 3GeVERLERTEEINDEIGLE—F PERIGEIREN D ?
High-coherence mode  High-flux mode — FEHE—LTEFR 100 mA

- FA’{ET=v22X 0.1 mm mrad

Beam energy 3 GeV s

« FEHE—LFER 100 mA
Average beam current 10 mA 100 mA B iﬂf:ﬁ@%ﬁ’éiﬁkbﬁﬁé
Bunch charge 7.7 pC 77 pC BT RARTBER
— IBITThZEMELKETHINEZE
Repetition rate of 1.3 GHz RN/ VHE
bunch L J
Normalized emittance 0.1 mm mrad 1 mm mrad -~ - .
e 0.1mmmradDIZSVEIRX
Emittance at full beam 17 pm rad 170 pm rad — ZOINESWWHHATI VA REFE
energy BHI5hY—F#E
Energy spread 2Xx10* 2Xx10* — ChEBIELREEE (ZE/M
Bunch length 2 ps 2 ps e i%g;;j]% J—AYRADHE y
« 100 MAICILERBHEE—LEETHRHOH T
IRILF—ERZLEWGE IRIILE—EIRZT HEE
— B|H: GWHIFA(100 mA X 3 GeV =300 MW + ZE — BN H+MWITA(100 mA X 10 MeV =1 MW
I kDEEFE) + R DIERLE)
- ¥TAHHA: 300 MW - EThHHBN: 1MW
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KAl <L T compact ERL (cERL)

S ;fER'L‘deveIopment 'bhuildring compact ERLO) B &)

. BN BB ORUDER T BED T
RS . BEISVAVRE—LDOER-NE
TRILF—EURDESE
IRFFLEEREDHEER

EXETERFED /A5 A%
(T3 /Y PERLDERETRAZR 1 KY)
4 N
Parameters of the Compact ERL
e E—LATT Beam energy 35 MeV
(upgradability) 125 MeV (single loop)
- 245 MeV (double loops)
%gg%)ﬁ{imgﬁ Injection energy 5 MeV
Average current 10 mA
(100 mA in future)
Acc. gradient 15 MV/m
(main linac)
. Normalized 0.1 mm-mrad (7.7 pC)
3 R HoN K emittance 1 mm-mrad (77 pC)
500 kv
EREBTF% Bunch length 1 - 3 ps (usual)
(rms) ~ 100 fs (with B.C.)
> > A
ERIZIERT OEARAERZIANTED RF frequency 1.3 GHz
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EHFaiLd 570 hV—FAYDOEZEZHZR{I L (BaEERHFK)

— BEE%%E: 100 mA (77pC/bunch) T1 mm mradZ )5 EFE —L%,500 kVTHNZE
o JIERZERE
- KERZSVVILELGE CCWIEBELTINEYT A ENNE
= [BIEEMREZERIZER
ASt 8 B{EE ZE R : 2-cell ZEiF (compact ERLTIE3A . 3 GeVHIRETIEZ6E)
[ FINEBIREZER : 9-cellZZiR (compact ERLTIE2E . 3 GeVILIRTIF2248)
—  BE1ZE&E 15 MV/m T100 mAZ INiE
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EF O N. Nishimori, ERL17 workshop
ERE: EERTEMR (0.07mm-mrad @10fC, | GaAsQE
derived from beam dump current and monitor laser power
390 kV) for Mar. 24 to 30 operation in 2016
KRER:
*500 kV T 1.8 mA | {EEE T10mAZ EZE K (100 soH B 1
mAIZ[FH =R ERALE)
ocERLE{REL TIE. 390 kV, 0.9 mAZEE K SEEEE AR A W
«20174E6/29, CERLC 500 kVE — L & BRI = ﬁ"“‘“_mm“"""“ |
o N R
«RBRI: 450 kv EFHEFRCEM(~ 178/H) 10 . & 1
EEEICREEATSELEEL(TROEEE/L | ST S
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0.9 MABELTIE, GaAsTEFHIERDBEER S D E Lt
feidzsl I IR
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BARDIEREM DR D EFEIZRA T T
*KenE1E: 500 kv EIINER T, BREREIZEE
° j(%uilf"t - 500 kV 10 mAEKEﬁO)£1ﬁ€ﬁ&)—CL\é QE looks unchanged during 1mA operation
EF@L: [GaAs+ BEEETOWRRIL + [GoAshY—FIZfthaH B ORI
cRIVFTIVAII)—FEFE: [RERF. QSTIRIAEA)ZHILELT, REZEDH TS
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RETERED/NTAZ (3 /N JRERLDERETHIZR 1 LY)

ASt BB {EENNRSS

IVEL - 2= 2L - 3 2L
AT 7.4 (14.7 *) MV/m
A EE - 5 (10 *) MV

* 50 mA LI FOIXERO#EiE— R,
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o= LVILESAE: 7.1 MV/m ZERK

e KEFRDIMIE: 0.9 mADMHEEZERK
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JEFIZETE(~260 hours)

IR) TLIERIZRE
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RETERBED/NTAZ (T3 /I FERLDERETHIZR I LY)

FEB{RE XSS
YIVEL - ZEiRE 0 )L « 4 25
AL 15-20 MV /m
hd 55-80 MV
[ EZROBIK N
SLVILEEE: 8. ZE R (2ZER =
E#'_)’l' MREIE: 8.57 MV/m ZER (2R FEREERTD 5K 16MVETIZENAATEE,
| 'l‘i ﬁb Eitn%ﬁ 120 —a— Radiation(forward) (No.4 cavity) (mSV/h) I
2015858 ~6 A :10 MV/m + 7 MV/mT3&#x ) z ES = o
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Non-ERL operation (beam loading test) ERL operation
Cavity 2: deceleration Cavity 1: acceleration Cavity 1 and 2: acceleration (1st passage)

(V=8 57 MVicavity) (Vc=8 57 MV/cavity) and deceleration (2nd passage)
. egor It - v g
E=2 9 Mg\ v = ’ .I_‘ _:;‘ 3 R |nn1hn.F_2-gMe\i. 1 E=2 0 MeV 5, I. -_.
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Pref l T Pin Pref: & 5f/37— ﬂt&%ﬂ% gﬁmg% |
0.05 Mo e“'“"‘“’e“— 25
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E—LEBRICE>TAN - REF/NNT—IZELH D, .E w 5
. I*)l/:\’——lﬁllllﬁitﬁﬁ % -0.1 Beam loading/test Enkray recovery test. 10§
THRLE—DPY EYMNTETNZHE osl |
Pin-Pref[AE—LEBRICL 5T —F., .
-0.2 RTENE U0
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Beam repetition rate:162.5 MHz

BRI EE

EMEL.

Average current 0.9 mA (charge: 5.5 pC)

T
1000 - Mar. 25, 2016
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Time
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Radiation level in previous CW operation

ALOKA Radiation Monitor
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EHTER 10 mAICHIIFT=-RBEL

e 2016FMDCWEER: /\UFEM5.5pC, E—L#EYIRL162.5 MHz
— CONTFERIE #BYIRLEL3 GHzZIZL=EED 7mA 2R Y

. ﬁﬁﬁﬁﬁwiéﬁﬁliz\%tb\ ZDAIEFEMSHIELTHL.3 GHz, 10
MAZ+ 0 AR TCEAE—LOREITHIZAIAH D EMEIITET-

Concrete:
1m

Effect of COL 4  Effect of the dark current on the Main cavities
3.8 0.1 003 [023 0.4 022 0.08 003 003 00l g syanakact.al:
-i IPAC'16 (TUPOWO038)

H. Kawata, ERL17

I workshop
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Beam d Injector SC linac 0.168 ! ! ! ) !
MP3 eam t}‘unp | P \T - i . - .
Y ..  vosciwe T\ e #6 | N\TFRETIIVIVRIL
fw—o—q—o—-q——-«—r—«-n‘%m B . S 4 o
@ Falat e L I\l/_INj-j
( B K Deflecting cavity }' - p
MP4 MP5  MPG MP7 , = i
e o e Vot £ 0.1675F @
‘ » N — _ * E o Cﬂ;g)oo
T —EGEER D722, 5 oy
MEEHDTITF I NRELLD, ‘ ’
INoDEHDEMENST=D.

BELEERADE —LMREIIHIR SN TS, 0155 056 057 (‘ 0)'58 059 06
O-: mm
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FBRAK /N> FE 1T (< 50 fC/bunch)
— [FEIFEHY—FTERINDIZVAV R ERFLTRERIZEZER (0.13 ~ 0.19 mm mrad)
— [i(a:nXH-I-LU

15./ \>FE 11 (0.5 pC/bunch)
INFE: 3ps

— 0.3 ~ 0.41 mm mrad (JE[EER)
— EREtH\52{E5S

EFI/\/?" =11 (7.7 pC/bunch)
INFR:3ps
— 0.8 mm mrad(AS1%8). 1.0 ~ 1.6 mm mrad (FE[EIF})
— EREtHD2~31(E

=/\>F 7 (40 pC/bunch)
— N\UFEK:3-4ps
— 0.9 ~2.4mmmrad(A528) . 2.0~10 mm mrad (& B &)
— ERREETDI0EIEE

BIZSVYAVR BN\ FE-KN\VFER
— AR, ETARE—LFAFTIVRTHEEZIZHIETLI2LELNHD
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FEEL-XR%T
Scattered Photon = VTS 22 T LCSE—LSA =

____________________________________________ . %ﬁi/\ : -’--""’ :
\JGl Electron / :

FIEEBEE R
(EZ=R)

Incident Photon

EBRAEFEDRAFTTT4UR

%0 ' ‘ ' ‘ " petax — . _
N Bx~0.037m "==—| N\ FEF:0.5pC, 162.5 MHz CWiBEE
z /\3;~o.11m L — LB 80 pA
N 1A 1A VT O
2 il

01 23mm R

QMLCO4 Screen monitor
BRBEOE—LYAX e —
6.~ 13 pm, &~ 25 um 7 keV XERDERIZHLN (“ERL+L—HEFE" THFRAD)

SR B 2 e X AHA—=2 T (2R

A. Kosuge et al., Proc. IPAC-2015, TUPWAO066
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cERLTEREFR L (A GT2S)

20173 ETOEELTERLI-TE8E

Beam energy T 5.6 MeV (typ.), 5.9 MeV (max.) 5 MeV (typical) OK
DC voltage for DC gun V,, 450 KV in operation (500kV 500 kV OK
achieved)
Acceleration Energy E_. 7 MV/m (typ.) OK
Normalized Emittance ~ 0.07 um-rad 0.1 um-rad OK
(Very low bunch charge) (@~10 fC/bunch, T=390 keV)
Normalized Emittance ~ 0.17 um-rad 0.1 um-rad OK
(Low bunch charge) (@0.02 pC/bunch, T=5.6 MeV)
Normalized Emittance ~ 0.8 um-rad <1 um-rad (at the OK
(Medium bunch charge) (@7.7 pC/bunch, T=5.6 MeV) beginning)
0.1 um-rad Still
(aggressive)
Normalized Emittance 1.5~3 (@40 pC/bunch) 1 um-rad still
(High bunch charge)
Momentum spread (6,/P);ms <103 (< 1 pC/bunch) <10 (3 GeV ERL) Should be
(1.5 -2.5)x103 (@7.7 pC/bunch) OK

H. Kawata, ERL17 workshoi




cERLIEBEE &8 (BB ER)
[ Faameer | Aceved peromance | Targervae | Remark |

Energy of the electron beam E 19.9 MeV 35 MeV Still
Energy of Injector E; 2.9 MeV 5 MeV Still
Average Current |, 6.5 pA(steady state) . 10 pA OK
1mA (steady state) 10 mA Should be OK
Field gradient of main linac 8.2 MV/m 15 MV/m Still
Eacc
Normalized Emittance at RL ~ 0.13 um-rad 0.1 um-rad OK
(Very low bunch charge) (@~0.05pC/bunch)
Normalized Emittance at RL 0.3 um-rad 0.1 um-rad Not bud
(Low bunch charge) (@0.5 pC/bunch)
Normalized Emittance at RL ~ 1.0-1.6pm-rad <1 um-rad Should be OK
(Medium bunch charge) (@7.7 pC/bunch, E=19.9 MeV) (Beginning)
0.1 um-rad Still

(aggressive)
Normalized Emittance at RL 2-10 um-rad (preliminary) 1 um-rad Still we need an
(High bunch charge) (@40 pC/bunch) (@77 pC/bunch) adjustment time
Momemtun Spread (c,/P)ims 1.2x10 4 <104 (3 GeV ERL) OK
Jitter of Momemtum (Ap/p),ms 6x10-° <104 (3 GeV ERL) OK
Bunch compression (o) 0.25ps @ 2pC/bunch 0.1ps Not bad

=5 7l (KEK)

H. Kawata, ERL17 workshop
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ERLﬁ'ﬁﬁﬂ)nfo 19" HCERLD F&REE#X15

SEIEFIAIZM T 1=ERLINEREZFEIR DRE (RE KT/ ?)

- SEE-KEREFE—LDER:
EEFFH: 500 kV T 1.8 mALE R (BFHEEYK) . 390 kv T 0.9 mAL Ak (cERLEIBIEER) . Y —FEAEATHOIIVAY
A[£0.07 mm-mrad @10fC, 390 kV, ERRE T TD500 kv E—LAEKEZER
BEYMEIERE: 10 mA(100 mA) & R ER

— KEREFE—LOME:

EEEEA: 8.5MV/m T0.9mA DCWiEER, ERIRIET COMRERIEEZDHEIL,

HRYMDERE: KEFRIMEER (10 mA, 100 mA) , INEREZ LIFRI &,

- E—LtE
EEEEA: 40 pC/bunchE THMHREMRIIZEN ., EITARFT 4TIV XD HIENIKIRXFEL, N\ FEHDEE,
BHRYMDEEE: RNVFER(G 40 pC) THOIIVA R EEEZDHEL,

- TEMH(REFE-ZEIZ. —H#I2):
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