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From Last meeting (Glasgow virtual)

The energy of 300 MeV has been accepted as the BC1 entrance energy
both at Low and High repetition rate, provided by 10 C-band sections at
E,..=15MV/m .

This study focuses on the replacement of the last 6 C-band sections
with 8 X-band upstream BC1, even in this case at lower accelerating
field i.e. E,.. = 30 MV /m to guarantee the operation at 1kHz rep rate

NB the same consideration holds for the K-band sections, i.e. the
applied field is considered at high repetition rate (feasible?)
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10 C-band layout for Photoinjector
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BBl - Full C—band XL§ Injector Compact

» One injector for all the operational modes (HRR and LRR)
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2.5 C-band gun with 160 MV/m cathode peak field => longer drift for diagnostics

Copper cathode and TiSa Laser

Same gradients 15 MV/m in the 2 m long C-band structures, max gain 30 MeV/structure
Same diagnostics positions (@ gun exit 7 MeV and in the drift parallel to the LH @ 120 MeV)
Same beamn parameters at the linac exit

Matching with LH to be determined
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+ Optimal BC1 input energy (=> and position) to be determined
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Without Velocity Bunching

With Laser Heater less than 2 m long

K-band Linearizer just before the BC1, X-band RFD downstream BC1
Same beam parameters at the BC1 exit




A More in detail: Compa ct”
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Replacing the 6 C-band
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wesnre | Jsual check on calculated Compact

and applied wakes: X-band
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Usual check on calculated

and applied wakes: K-band
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e \Nith 8 X-band (EIt~30MV )+ 2 k-band: ~ Compact

Low energy Ph- 8th X-band exit
Inj. exit
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BC1 exit: Rs=-20.6 mm, T566 = 31 mm
Low energy Ph-
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Further check with 6 X-band sections
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6 X-band exit

e /<E>=1.8 % <E>=0.28 GeV T,=0.37 mm

— 0.025
2 \} N2 0.020
Qn 015
4] 4] .
A —
f L —~s.o10
-3 V _2 -
= . —.00s
-+ y 4 0.000
S R IR I B R 0 0 RN _D_ﬂj'ﬂ 0-5 m——————— e
n /103 z {mm) z {mm)
2 K-band exit (12 MV integrated on each), Phi=-92.5°
Oe /<E>=1.8 % <E>=0.257 GeV 9,=0.37 mm
4 o~ D25
2 pe 520 2.020
z ~— 515 ~
= =L 015
1 510
l'} & 205 \f'DD‘ID
- v %1 oo
:i "'L-:I" 456 —_C 05
_a =] 48R .030
S0 DR D0 BB BT BT RERD 1.0 - 0.5 0.0 0OE — 0500 Q5
n/104 z {mm) z {mm)
BC1 exit
Te/<E>=1.8 % <E>=0.257 GeV 7:;=0.026 mm
4 - 4 .
a B 3
g A <
[ w 3] A
- N X
3 o 3 .
_4 =1 _.
C.CC 1 C0Z 902 0 04 =04 -0 OO COZ 94 a0 =04 =30z P OCI OC4 C.DB

n/104 z {mm) z {mm)



Funded by the
European Union

CompactC:I

Effective
Accelerating
Length

Current

Bunch length rms
BC1 exit

Slice Hor Norm
Emittance

Energy before BC1

6 C-band 15
MV/m
(1 kHz)
Ler (m) 11.4
1(A) 300
o, (um) 26
Enx (UM) <0.1

E(MeV) 275

X-Band 30

MV/m
(1 kHz)

7.4

300

19

~ 0.1

323




Eldrr]:s:azydt]\?on COM PAR| SON . Not suitable for 300

_~ MeV at High rep

rate

6 C-band - BC1 exit: 8 X-band - BC1 exit: @ - BC1 exit:
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6 C-band - BC1 exit: 6X-band - BC1 exit:
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Conclusions

The replacement of 6 C-band sections with 8 X-band ones does not

show obstacles from first simulations, even though the R4 is higher right
now but this can be optimized in the next

lterations with the adopted K-band structure have to be performed (see
A. Latina talk on August 2020), check on the hrr operation as well

Benchmark with also SC effect up to the BC1 exit to be done
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