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Introduction for high power test (20123 H FE T0)
NTS5—ERENHELE
—DERZEFH L TcoldB DcouplingZxZ 2z 5,

_—l-
.

MEEEIZcERL
FDHhTS>5—%2
BER(2,35 1),
low leveliBI5E &
B ZcheckE T

[#&T . Injector
DHTZ—T Ak
RT#&R.SE4
A~5RI1ZHT
ONENA/NT—
itBR&arc

[ meas2 xinput_45mm
;| meas2 xinput 46mm

meas xinput_47mm
sim xinput_45mm
sim xinput_46mm

sim xinput_47mm_ - - - - -

sensor®) £
studyz1To7=,

=g
-h75—2. . 3E8HADhigh power test stand

1.26 1.28

1.32

Frequency [GHz]

. DefaultfE TS11&S22C-25~-30dBLL TDO X
N I = X4 .
Low levelifll’E BI=1EoTIND, BEHBELFEE Mot

1.34

-5 [El[EprocessHh A2, 80kW (1/2 duty) LA £ DHEITIK(20kWE KB L) THT

F—Z2mDprocessingz1TD, injector AM 1.3GHz CW 300kW KlystronzF LT

/—-

1720

7=t Y DEE#Mstudy,

- EVa— LA B DOfiberE BULN-ED I BEHRKRIZ7T —IHIEED 12— LA




Setup (coupler stand) for high power test
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Setup (RF&, interlock)
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Setup (monitor)

Oscillo D

-ch1 Pf2(Pin_f)
-ch2 Pb2(Pin_r)
-ch3 Pf3(Pout_f)
-ch4 Pb3(Pout_r)
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-ch1 Pf2(Pin_f)
ch2 e-pick 1

ch3 e-pick 2

-ch4 CCG1(warm)

Data logger®7—%4

Data logger:

-Pf1(CW)

-Pb1(CW)

-Pf2(Pin_f) (CW & pulse)
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-Pf3(Pout_f) (CW & pulse)
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-ch4 F-arc3 -ch4 F-arc6
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Typical 7&fiber arc sensor®signal (15 1)

DFits:

Fiber Arc sensor logic

—-32.51s 29.2mv |
2.40us —-10.4mv
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If threshold can be raised up to 1V or more, trigger rate

become less than once per day.

Is that too high against real arc events?7?
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P #Asetup intelock(2012/4/26)
Interlock

Power®forwardDthresholdB LUV

7 —%- MVth(gain)l&powerZ L IF.
processHEL [T DN TEELTLV-T=,

CCG1 (warm): 1*10"-4Pa
CCG2 (cold) :1*10"-4Pa

%Eﬂﬂﬂ:arc sensor
DLER #’K11¥(FR) #1280 (F%)

e e e e QT #1148 (F) 1 28 ()
DCO7  2Pf  20kW 2Pb  G5kW

B © S > Vi
DC12  3Pf  20kW 3Pb  5kW mfE <60°C (WE900Tsoft i)

arc | T—HEUH—ESa—)L F—IHANES 21—

fiber  module gain  ThEXE{E(Vth) N(pulse#f) Gate width  Overtime

Q) Ver5 8 0.1(0.05V) 3 100us 99us ->9us
@) Ver5 8 0.1(0.05V) 3 100us 99us->9us
® Ver5 8 0.02(0.01V) 3 100us 99us->9us
@ Ver5 8 0.1(0.05V) 3 100us 99us->9us
B Ver6 8 0.1(0.05V) 3 100us 99us->9us
® Ver6 8 0.02(0.01V) 3 100us 99us->9us
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Power test history(Z® 1)

80kW Tduty 1/2Tpulselg1si2EZ=HERT 5=, 10usT100kWZE B 5

e 2012/4/26: 10us 5Hz process start

75kWZE Tno interlock(IL)(0.5h)=>IL work{Zarc signal 5,

Z M1 . process ZEDLEHI527kWE TEIE, (1 hours)
e 2012/4/27: 10us 5Hz (10Hz) 27kW = 40kW=E T(3 hours)
e 2012/4/30: 10us 10Hz (40kW->60kW)  (5h 15min)

10us 20Hz (60kW -> 70kW) (2h 30min)

¢ 2012/5/1: 10us 20Hz (10Hz) (70kW -> 85kW) (3h 25min)
 2012/5/2: 10us 10Hz (5Hz) (85kW -> 100kW) (6h 30min)

10us Mpulsed@ T100kWZE TEIZE,
Total D EFfE [£21h 40min,
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Power test history(Z ) 2)
2012/5/7 :
— 30us 5Hz (->100kW) (2h 10min)
— 100us 5Hz (15Hz) (->102kW) (1h 50min)
— 200us 10Hz (20Hz) (->105kW) (1h 20min)  ->f3=(Eprocess

1To TV,

2012/5/9
— 500us 20Hz (->102kW) (1h 7min)

— 2ms 5Hz (100kW) (1h 11min)

— 10ms 5Hz (95kW) (1h 7min) U8 Gierkz GoiEETE

| pulse operationZ 5% .
— 50ms 2Hz (92kW) (1h 4min) 10ush 5% Tpulse D
— 200ms 1Hz (88kW) (1h 5min) process+operationB¥fE]
— 15 0.5Hz (85kW) (1h 25min) [ Total D BEFRE (X £5
2012/5/11 34hours ,

— CW (43kW) (4hours)
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Power {Pin

Power tests results (2012/4/26)

power ref_ratio (2012/4/26)

power vs vacuum (2012/4/26)
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5 & § & § & & ¢ SHEEE RN
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Typical data of fiber arc and e-pick after interlock (2012/4/26)

Pin_f = 23kW

Cold EZ)

Eominl A fomtabaario oo
b o \\A_uu VVIIIUUVV}

. E-pick 3 (Warm Wind:OW)

F-arc ®. ©B G, TDEIWNIZBEFEFRT He-pick 4BLEB N KELLES,
35AA0. CNIZISCTEELRAR—U D ESIZE K, (warm,Coldfli A &d)

FiberTarc interlock h MM > 7=FFIZ 1usLL T TpowerldiEL 5, Interlock&
£#21=MPS moduled = (DB D3 (%0-24usDdelay D LTiEts,




Power test results (2012/4/27) (10us, 5Hz -> 10Hz)
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Pin_f = 20kW Fiber arc sensor signal level (2012/4/27) Z M 1

CCG1: 1.1*10"-6 Pa

CCG2: 551077 Pa [ % E e & T E AT Cpower levellZ& 3400 T—42EY,
. 00 Ao avsoy Tek 5.k

Hf@:ch1Pin f . .  #fichlPinf
K& ch2 f-arc® | . 5 . - A2a® K ch2 f-arc@
B ch3 f-arc@ | x DQ) : S S Bk :ch3 f-arc®

(@ 100mv @ i so.omv_ @ S0.0mv _I[—i.nﬂp!i H sssssss H @ - so.omv | @ 100mv 2 4.00us 2.50G5/s @ - |[274F 2012
B34 L0k poins @ 50.0mva & s00mv 100k points  84.0mv J[21:38:42

T (IZIF) No signal

Pin—f = 3OkW I -kb IIB 5.43}.!'5 a10mv Te %ﬂ:
CCG1: 3.8*10%-6 Pa | ERAR -

. * A_ : N
CCG2:5.1*1017-7 Pa | TVD@) :
‘ F-arc 1-3

| @ 1oomv 2 4.00us 2.50G5/s @ - (2748 2012
(@ omve @ o @ soomv__ @ soonv [wou JENE | &/ 00.0mV @ 50.0mvQe @ soomv 100k points  84.0mV ]|21:38:42
A
& (2012 7J, 19

EC<(IF(ZX) No signal. g1 H J:@f&%ﬁ rocessMEA TLVNDEKDT=,



e Fiber arc sensor 5|gnal level (2012/4/27) FMD2

* A [m] 5400 182V
CCG2 3 0 O 6 Pa [},\:8 20, o4ﬁ 180my Tek{ﬁt
A14.64p5 AZ00V

#DDQ) J:uu.

f-arc® (coldZ&.

(@ z00mv o @ oo ® Soomv @ in.ulmv ) [:_‘;”'_’_“5. ]lfuf]";;fl b |[—S; ““-"""’ g ;g_omvg = ;ggm& v ][4.00“5 fb%?(cgg?nts &,on{\! ][gi::?:sgmzl
3BkWH =Y h barcDIEENHIEDH S, BSSKWTIELEEBTTULD, TNnICEhE. EELELD,

Pin_f = 40kW
CCG1: 1.4*107-5 Pa
CCG2: 4.0*10%-6 Pa

G TeeT GFsee I ey @b e ke 65 A il @ :z00mv @ 1oomvo 4.00ps 2.50G5/5 @ - |2747 2012
& so. OmVQ & 5s00mv 100k points  84.0mV || 21:46:34

A0KWTIHarciEE A i (= jt%(?&é A0KWCIZ 2B B T105 keep i £ T . arcd TILAS NS,




Power {Pin_f Pout_f) {pulse) (kW)

100

&0

60 |

Power test results (2012/4/30) (10us, 10Hz (- 20Hz))

Power all (2012/4/30)

Fower (Fin_f) (pulze) (kW)
Pawer (Pout_f) (pulse) (ki)
L 20Hz
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200

power vs vacuum (2012/4/30)

150

100

50

2012/4/30 11:00:00

F | ———CCGTCPa) Cwarm) |

| | ——coz(Pa)(cald) 20Hz

Hl\ M ||||||H

] 0.0001
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| ‘I 4 107

.

o

o

=

=

=]
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4107 =

Time

201274730 13:00:00
2012/4/30 15:00:00
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Arc senser®thresholdZ L IF7@A' 5., A LF Dpower rise,

Z M B (%pulse T40kW->70KWET.

B 28 [470kW,20Hz,10us T2#184:6Pa17)

201274730 21:00:00
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Arc sensorDA L O M FF(2012/4/30) (BILDH-1=LDZFHH)

200mv @ zoomv 4.00ps 250M5/s AU V3047 2012
200mv 4.00ps 250M5/s AU [304 2012] @ 4
b4 _,v!{l_ggﬁggps 10k points 201V 12:1§:28 +¥4.036000s 10k points 2.01V 113:55:54
Save | | m

& hCf-arc@hprocessen =& 571=,

-

49.9kW

200mv & 200mv 4.00us 250M5/s Aux % 3047 2012 . .
-+v4.03600us 10k points 2-01VH14:57:04 l & 200mv & 200mv 4.00us 250MS/s Aux % |[3048 2012
‘ +v4.036004s 10k points 2.01V Jl15:12:44
L

f-arc®, @bprocesssniz&>7=, Rzt porPowerZ LIF S Ef-arc®, @, @M EIELT =,
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PO e e e e e e
T T R T e e e
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: PR T
(@ 200mv @ soomv_ .'56 omv__ @ 2.00v ']'[1'00;4' —= T[]ggﬁgs}t ][—. .r' i1'2m'v]
_)é[| 724(”/ W]

I &'HUJD{H:.\H\ REDL “ ;

2.50G5/5 @ - 60. omv
100k points

C BT ST ) so.o'mv'y[‘..m
V&2 [ B ] e EeLE
U5 ENYKYLLENT arc & ArclZ&HETRILAIZR Tlybe-
pick D{EE Dm M H\flatiZiE>TLVS,

MNRAIBDHDEIITEoT=,
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Power test results (2012/5/1) (10us, 20Hz(->10Hz))

g 100
z [
& 80
=
2
60
3
3
0
o
w40
=
e
5 20
=
O
o

0
Time

power all (2012/5/1) (10us,20Hz)

Power (Pin_f) (pulse) (kW)
Power (Pout _f) (pulsey (ki)

Power (Fin_r) (pulse) (kW3 — 10

a

Powsr (Pout_r) (pulse) (kW) O

' i
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s 250
=
3 200
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e
“
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o
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= 100
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Time
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Cold&B D i ht

power vs vacuum {20121’5%)

[ | =———CCG1(Pa) (warm) \/

[ | ——coBz(Pa) (calgh = ~

(

Power (Pin_f) (pulse) (kW)

2012511 190000
20120571 19:30:00
2012571 20:00:00
2012057 20030000
2012451 21:00:00
20125511 21:30:00
20120511 22:00:00
2012051 22:30:00

Arc senser@threshold% E (T4 A5, A LS Dpower rise,
— M B [Epulse T7T0kW->85kWZE T.
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Typical fiber arc signal when IL was occurred (2012/5/9)
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power vs temeperture (upper) (2012/5/11)
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Processing Time for
Couplers of Cornell ERL
Injector Cavities (up to 25

kW SW per two Couplers):

Cornell inejctorlZFALY
BhT5—DZERIZD
H'T’5A0) Il_“~0(:\
=229 DDhT>5—
DEFNFhDprocess
time, (peak powerh®
25kW SWiEDTH A

M 100kW TWIZPL7EK),

< DFEREpulse

processT=IT&E & 5 hS.
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TWAEIICIFR A%
L HLAVIEEIC
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60

50 -

Processing Time, hours
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I
o
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Average : 40hours
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Leak check after power test
in clean room(2012/5/24)

Leak detector

Warm&B[Z[EHe
ZM+%5, ColdEf
[Z[ZHeZx ANT

warmé&Cold D [

#leak detector(Z
He leak detecror : warmBF 9.7*107-11 Pa m”3 /s, OK  S#¢.

cold B 1.010840PEA3)s | ™ 2
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Summary
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