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e KEK Project Implementation Plan (KEK-PIP)
http://www.kek.jp/ja/NewsRoom/Release/20160802141100/

ZDH(Z, ERLICEHLTIX. LT DEL R
3-2. Other research projects carried out using general funds of KEK
The following projects have up to now been conducted mainly using
general funds of KEK. They will be continued on the condition that
greater efforts are made to obtain external funding.

- Simulation studies with the existing supercomputer (only up to

summer of 2017)

- Industrial application of ERL technology

- Participation in CERN LHC/ATLAS

- Research carried out in the Detector Technology Project

- Research in the Japan-US cooperation program

* Projects under the Toshiko Yuasa Laboratory (TYL)

- Small-scale research projects conducted in KEK institutes
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SEEE#EL T compact ERL (cERL)

By e “ERC'development 'bhuilding compact ERLO) B
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. IRILF—EURDZEE

. IRF/HREHEREDHER

EXETERFE D /NT AR
(T3 /XU FERLDERETHARE 1LY)
4 )
Parameters of the Compact ERL

E-L¥>7 Beam energy 35 MeV
(upgradability) 125 MeV (single loop)
245 MeV (double loops)

= inEmacess o
(F2H) 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)
©ReyHori/KEK emittance 1 mm-mrad (77 pC)
500 kv
EREBTH Bunch length 1 - 3 ps (usual)
(rms) ~ 100 fs (with B.C.)
K3 > A
FRIZIBR T HDEAERZTIANTED RF frequency 1.3 GHz
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B A B B
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@ La || TR MR (5.6 MeV) IZHiy
7.7 pCTO0.8mm mrad A TF DFRIZIL LI VAR

FZRTOIRITHDI (19.4 MeV)
| 10 pA I EF—EIYRITATH

) cERLIAAEHE (57 ~6}> B 10 4A

[ ] ::"> CERLIA B IE#R (12H~3A). ?‘jﬁ 10 pA

E—LNXFEOEKFHROIGF
NS 7.7 pCT5.8 mm mrad (& [E1ER)
LCS-XHRERERER (1B ~3A). K100 pA
LCSAE — LS
100 pA LCS-XHR D £ Al

EISVAUAFHE(SA~6A). mA100 pA
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<7 1mA 1 mA AR IDESRER. /N F K 100 fs L FADEHE
BEIsva RE—LERGRE. EFHRE = 450 kV
KAV FRERBA~3A). BA60pC [
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INUTFEFT 40 pC DA FABR [ Bl &R R 3 THinx
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1&/ \>F & (0.5 pC/bunch)
INTFEK: 3ps

— 0.3 ~ 0.41 mm mrad (JE [B]EB)
— EREtH 52T

EIZI/\/%"- & 1a7 (7.7 pC/bunch)
INFE: 3ps
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CERLTEREFE &8 (AGTER)

2017 FE3 A FTOEE TER L4 5E

Beamenergy 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 pm-rad OK
(Very low bunch charge) (@~10 fC/bunch, T=390 keV)
Normalized Emittance ~0.17 um-rad 0.1 pm-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 pum-rad still
(High bunch charge)
Momentum spread (c,/P)ims < 103 (< 1 pC/bunch) <104 (3 GeV ERL) Should be

(1.5 - 2.5)x103 (@7.7 pC/bunch) OK

H. Kawata, ERL17 workshoi




cERLTEREFR &8 (B [BIER)
[ Paameer | onieved pertomance | Targervave | Remar ]

(High bunch charge)

(@40 pC/bunch)

(@77 pC/bunch)

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 uA 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 ~ 1.0-1.6um-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

adjustment time

Momemtun Spread (6,/P)ms 1.2x10+4 <104 (3 GeV ERL) OK
Jitter of Momemtum (Ap/P)ms 6 x10 <104 (3 GeV ERL) OK
Bunch compression (o)) 0.25ps @ 2pC/bunch 0.1ps Not bad

=B 7l (KEK)

H. Kawata, ERL17 workshop
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o EEEFEHA: 500kV T 1.8 mA%RL (BEFHEEIK) . 390 kv T 0.9 mAL X (cERLEE1:EER) , hY —FEETOIIVAY
A[30.07 mm-mrad @10fC, 390 kv, ERIRIE T TMD500 kv E—LAERZEER,

o FEUMEEE: 10 mA(100 mA) & R ELER
— REREFE—LOME:
o FEIFEH: 8.5MV/m T0.9mA DCWEEL, EFARIE T CTOMREREEDHEIL,
o FEUMIEE: KEFRMERER (10 mA, 100 mA) , IEAERE LIFAIE,
— E—LEEE
o ZEFEEHA: 40 pC/bunchE THOMREIRIIZ N, ETHAMF A FIVRDHIENXIZIZHEL, /N FIEMEDEEE,
o BUMIERE: RKN\VFEHR(40pC) TOIZIVAL R HERDWEL,
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o EIFEA: THEIR0.9IMATHIEELEZTEI, CW 10 mAEERRD BRI o1
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e EUVL Workshop: June 11-15, 2017 in Berkeley, CA.
https://euvlitho.com/

e ERL17:18-23 June 2017, CERN

https://indico.cern.ch/event/470407/page/6158-
registration-closed
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