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BERLINPro power couplers HZB.. ..

Zentrum Berlin

BERLINPro : power coupler requirement
Gun* (s) (low and high power)

RUYPTRRR. URNN .o o o MRNRIRLS S P : Booster cavity** (high power)
;()’- High current, energy recover machine & Main linac cavity (IOW pOWEI‘)
4 »  SC cavities operating at 1.3 GHz in cw mode L
+. *  No energy recovery in gun and booster cavity ? *Guno: JLab+DESY
\%&- High power couplers in gun and booster cavities ‘g *Booster cavity design: Cornell Uni.
H# - TTE 111 Courtesy: Denis Kostin (DESY)

CTTE 11 (~10 KW):

Modification: air cooling of inner condt
To be used for: Gun0, Gunl and main linacs

w
o] o
e ] CERL (~130 kW):
- T High power coupler
— f : Qext ~ 105 - 108
CERL 5 n 5 < ;;Ié §’ BERLIinPro couplers
fo 35 o . g .
o © g 3 5 ¢ BPicERL+ modified antenna tip
N = oo 5 Qext~10°

To be used for: Gun2 and booster

Courtesy: Eiji Kako (KEK)
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Modifications in TTF |11 HZR.

|
| TTE-111 CW tests at BESSY and FZR
|
Used N, ﬂDW i rsioats::galﬁn\‘:f?r:r;c::jI.::::r conductar
up to 53 |/min Gasinletinto inner | —T E — 1
in Iet conductor -
outlet
Tuning knob needs
to be removed
Holes drilled into the
support rod
1 1
— : : : : A IR detector at
Carnox sensors AlL,O, ceramic, antenna tip
ood thermal
Courtesy: Oliver Kugeler (HZB), CWSRF 2012 :g:onductivitv at
N, tem
60 1 °
E 50 1 -—-'-“—-\ } Termination with a short (worst case) Original TTF-111 Air COOIing of
z .
= Room temp. tests inner CondUCtor
£ 40 A —— Cryogenic tests
g FZR test
=
e } Termination with a load Max. temp increase | 50 K/kW 13.5 K/kW
g 20 A
g_] ) Location of Inner conductor Cold antenna
= weakest spot
0 T T T T 1
0 2 8 10

4 6
RF Power (kW)
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BP couplers: Q. & resonator box

HZB Halm hnl{"{

dB(S(1.1))

1.00E+005
1250 9.50E4+004 Required penetration =41 mm
Curve Info
—& dB(S(1,1))
Setupl : Sweep
8.50E+004 Designed penetration = 39 mim
-25.00
&
7.50E+004
-37.50 —
6.50E+004 —
{1 Optimised door knob
000 5.50E+004 . . : . . .
1292 1294 1296 1298 1.300 1302 1.304 1.306 13 - -1.00 -050 _0.00 0.50 1.00 1.50 2.00
Freq [GHZ] offset[mm]

700 (mm)

-10.00 —_
-20.00 - 811
s ]

30,00 S21

4000 1.3 GHZ
I I i

] 1.307 GHZ
-50.00 T T T T T T T T T T T T T
1.20 1.25 1.30 1.35 1.40 1.45 1.50
Iz Lz2 Freq [GHZ]
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ANSOFT

Y1

5.00
0.00 ]
Curve Info 10.00__ L21=_81'9 mm
-10.00 ] —4 dB(S(L1) -15.00 Varying Lz2
i Setupl : Sweepl 1
— dB(S(2,1 20.00
T Setupl : Sweepl
-20.00 325.00
4 %—30.00—
-30.00 —
] Lz1=81.9 mm 35.00
Lz2=210 mm 1000 ]
-40.00 ]
| 45.00
1.3GHz 1.307 GHz ]
-50.00 ] T T T T T T _50'001.296 1.298 1300 1.302 1.304 1306 1.308
1.297 1.299 1.301 1.303 1.305 1.307 1.309 Freq [GHZ]
Freq [GHZ] -
o Both modes have same field pattern
Lz1=81.9 mm
_ Lz2=210 mm o Should there be only one mode?
] VRN peetrton 0 Is1.307 GHz mode too close?
0 Geometric change in the box moves the modes a
i little but not much
o0 Changing the box length merges the modes at 1.304!
_ o We don’t want to change the doorknob geometry as
it is to minimise reflection at 1.3 GHz
_ 0 Using lossy walls (Cu), doesn’t change any thing

BOame ke g, o0 e e e o Fyll geometry without symmetry planes: No change
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o0 Advantage:
Separation of modes
o Disadvantage:
Possible higher surface field

Vasim Khan

Is it feasible?

,IAdditionaI WG section

HZB Helmholtz

Zentrum Berlin

WR650
0.00 T NN NNl o iEeTeesy T NSNS ST -
10.00 —
-20.00—_
SR
-
$5-30.00 —
3 ]
e} —
—40.00—_
-50.00 —
] <
-60.00 T T — 1 1 I 1T 1 T
1.26 1.27 1.28 1.29 1.30 1.31 1.32 1.33 1.34 1.35
Freq [GHZ —
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Surface E-field

With slot

E Field[¥_per_m
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Could we remove these
slots, to reduce the surface
fields?

In HoBiCaT (@ HZB) we
plan to mount the coupelrs
horizontally!

We would like to thank our colleagues from HZB, collaborators from DESY,
JLab, Cornell Uni and KEK for fruitful discussions and encouragements.

Thank you
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Additional slides HZB Helmholtz
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tandard WR650 WG section on the doorkn HL&?&‘"&L‘:‘.&

-1

With slot Without slot

0 200 400 (mm)
XY Plot 1 1.3_Sweep_Slot_Opt &,
1250 ot — it XY Plot 1 2.3_Simple_Doorknob_NoSlot_Sweep_Opt &,
-10.00
7 Curve Info ] Curve Info
i -4 dB(S(1,1)) ] —& dB(S(1,1)
Setupl : Sweep 15,00 — Setupl : Sweepl
2000 -
-25.00 — ]
= ~25.00 .
= 4 = b
d o
oy g
@ T @ 4
° .30.00
-37.50 — ]
35.00 —
40.00 -]
-45.00 T T T T T T T
-50.00 T T T T T T T 1.290 1.293 1.295 1.298 1.300 1.303 1.305 1.308 1.310
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Freq [GHZ]
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With slot .
Without slot

0 350 700 (mm)

0 250 500 {mm)
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XY Plot 1 2.1_ResonatorBox_Half NoSlot &
0.00 — -
-5.00 —
-10.00 —
15.00 _: Curve Info
e o —4~ dB(S(1,1)
7 Setupl : Sweepl
£:20.00 —
— —
s - |
5-25.00 —
-30.00 — ,
-35.00 —
-40.00 —
_45-00 T I T T I T T T T I T T I T T I T T T
1.20 1.25 1.30 1.35 1.40 1.45 1.50
Freq [GHZ]
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Vasim K_han

x _
is‘ BERLinPro:

* High current, energy recover machine

+‘ o SC cavities operating at 1.3 GHz in cw mode

% No energy recovery in gun and booster cavity

ffk * Needs high power couplers in gun and booster caviti
e 4

TTF (~10 kW): Gun0, Gunl and main linacs
CERL/BP (~130 kW): Gun2 and booster

cERL : Qext ~ 106
BP: cERL + enhanced coupling, Qext ~ 10° 300 K

TTC meting DESY, Hamburg 2014. 25/03/2014
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Courtesy: Eiji Kako (KEK)
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XY Plot 1 1.3 Sweep_Slot_Opt &
-12.50
Curve Info
—& dB(S(L1)
Setupl : Sweep
-25.00
3
—
@
g
-37.50 —
1 Optimised door knob
-5000 N T T 1 T T T T T T T U T T T T T T T T T T T T T T T T 7 T T T
1.292 1.294 1.296 1.298 1.300 1.302 1.304 1.306 1.308

Freq [GHZ]
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New RF part: being d

Present desig
(CERL)

Port 2

| I
0 200 400 (mm)
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Modifications to ttf-iii coupler

Used N, flow
up to 53 I/min .
Gas inlet into inner
inlet conductor
outlet

Tuning knob needs
to be removed

Vasim Khan

Cernox sensors

TTC meting DESY, Hamburg 2014.

UG
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Zentrum Berlin

Possible weak thermal link
Between ceramic and inner conductor

Holes drilled into the
support rod

Al,O, ceramic,
good thermal
conductivity at
IN, temp

25/03/2014 1417

77K

IR detector at
antenna tip



3 stages towards a BERLinPro injector

Stage 1

GunO (HoBiCaT)

Beam Demonstration

High brightness R&D gun

High average current &

Goal (First beam April 2011} with NC cathode brightness with NC cathode
Cathode material Pb (SC) CsK,Sb (NC) CsK,Sb (NC)
Cathode QE 104 @258 nm” 102 @532 nm 102 @532 nm
Drive laser wavelength 258 nm 532 nm 532 nm

Drive laser pulse length and shape

2.5 ps fwhm Gauss

< 20 ps fwhm Gauss

< 20 ps fwhm Gauss

Repetition rate 8 kHz 54 MHz/25 Hz 1.3 GHz
Electric peak field in cavity (on cathode) 20 MV/m" € 20...30 MV/m < 20...30 MV/m
Operation launch field on cathode 5 MV/m’ =10 MV/m =10 MV/m
Electron exit energy 1.8 MeV" Z 1.8 MeV z 1.8 MeV
Bunch charge 6 pC” 77 pC 77 pC
Electron pulse length 2.4 psrms’ < 6 psrms <6 psrms
Average current 50 nA” 4 mA/40 pA 100 mA

Normalized emittance

2 mm mrad’ (proj.)

1 mm mrad (proj.) and 0.5 mm mrad (sliced)

‘Preliminary data / results,

°value represents emission time

T. Kamps et al, Proc. IPAC 2011, PRST-AB (in preparation)

A. Neumann et al., Proc. IPAC 2011, PRST-AB (in preparation)
R. Barday et al., Proc. of PSTP 2011
J. Viélker, et al., Proc of IPAC 2012

S. Schubert, et al., Proc of IPAC 2012

HZB......

Zentrum Berlin
J. Knobloch, TTC Meeting 11-2012
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