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A M ¥, ct RF R dse s»etcher is m m tiptum - of RF pulse coë m ea - I t is m ed Ø coevØ shod hiø power RF pulM Ø lmze low

power RF pulse . × Ee Power b É action m d Trmzd er SM ctm ( PE13 ) m CI T E ( COë ¤ca u near Coö der Test Fä ö ty Phase two)

ean provide 280 MW 16ns pulse - I t is dea rable Ø use it  get longØ puk e M study dm puh e lenath dependence d mazuman acMev-

able md ace g adient in one d the 30GHz copper aeeeleram g sï ctmÊ . TTze m GHz RF pulee sk etcheT Wç degiF ed , EEIanufactumd ,

«med , iEZStal l ed and successh l l y ope ated m CItF E .
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1 Int r oduct ion

In 2Þ 2 , CTF E [1] was operated EM Anl y m a hid 1

8 3dient teet stand for the development d 3OGHz aceeler -

at i ng stm ctUÓ8 . A novel 30 ¤cel l stm ctum m th Ø cal l ed

mode launcher coupler and tunp ten id m s reached m av-

erase g M ient of 125MV/ m ÷ × a pealE p -zd ent in the

fl mt cel l of 150 MV h n[2j when powemd wi th 15ns pul ses .

No damage was found d er inspeCHon . ì 1is i s veÉ close

to 150MV / m d the nominal CLIC g M ient , but i s al most

l O times shon er . Because the achi evable p 3d ent is ex-

pected to deemase ÷ × pulse length , thi s gradient has to

be demonstmted for a longer pul se . So i t was decided to

bui ld a 3OGHz pul se stmtCher to l engthen the avai lable

RF pulse fmm 16ns to 32ns .

2 Prind pte

- [ 3 .4]
c o m D m s s o mRF pulse have been studied and

used for many ym m. An RF pulse 8tEØtCher has the same

conflgurations Ä ¤ m RF pulse co´ m sor but works for

the contraI7 PU× 0Ê S.

111e system mtup can be shomz in Fig. 1( a) . Ò2e

typical output pulse is shown in Fig.1( b) .
h i s ve® si mi lar to SI E D- E [SA]
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ences exi st . Fimt , the ref Iecting coeé cient of the reflect -

i ng id s i s choeen so É a the mfIected pul se m d the Erst

round tri p pul8e have the same ampl i tude . Second , the

length of the msonant delay l ine is tuned to keep the BEst

muzzd trip pulse i n phase wi th the IØn ected pul se . Thi zd ,

theEü is no phase n ip i n the input pulse .

Iµ ut Hybrid vDela L-y es {´

{b)

Fig . 1. Pulse sb¬tCher .

( a) M m stmtCher eod g®ation; ( b) Typical output pd se .

One pan of the input RF power i s mnected by the

i ris and is dimeted Ø the load by the hybrid . Ò 1e leh w±

tmnsmi tted to the two delay l ine8 . Af ter the time

t = 2 L / × , the RF pulse maches the i r is again . AÁ n ,

one paEt i s tmnsmi tted and di meted to the load . × Ee leftbu t sever al d iE eE¤.
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goes back into the delay l ine . Ä is is repeated d er the m É the reaected wave . M we add another AJ 4 , the SM

RF power is attenuated totd l y in the delay li nes . H the emi tted wave wi l l be in phase ÷ × the rd eeted m ve .

length of the delay l ine is choem to be L = w. ¤ t m, ../ 2 , Óh i s nzeaas tha we cm tune the delay li ne Ø that the

m cm get a rd eeted pul se fol lowed i mmedi ately by sev- phase d the extended pulse is the same Ä the input

eml Ö ud - lene h pul ses m É tbe decayi ng amp l i tude . We pul se - U i s al so mem that the n m pd se cm be used

cm adj ust the reg eCHon coem cient of the rd Iect i ng i ris to wi th the beam tum ed on . So the phase lensth of the delay

get em al ampli tude i n the ÔØ two bins d tbe whole pulse lm shoul d h tm ed Ø be

we can get a rd h cted pulse fol lowed i mmedi atel y by Ê v- phase of the extended pulse is

eml equal - lensth pul ses wi É the decayi ng ampl i tude . We pulse - Thi s al so means ú " É e

cm adj ust the rea eCHon cod k ient d the rea ect i ng id s to M É the beam tum ed m . So the l

get equal ampl itude in the fl mt two bins of the whole pul se li ne should k tuned to h

eeri es . So we get m RF pulse longer but lower in power L =Ú +
level h om the input RF pulse . To eð Bali - e t lBe ampl itude-

Áf ttze retIeeted pulse and the Emt round td p pu lse , the
E, lati on between the rd eCHon eoa d ent s and the round 3 30 G H Z PEa n a r h y b d d L7J

trip loss A in the delay l im e should be Ä foh m :

111is is a plm ar typ e hybrid .A=Ó-i ¡ ,A=42¤t, (1)
Ø r poÔ É 4 .32mm x 8 . 64mm ,

where L is the lene h d the dd - y l i ne and a m the aSten- . . . .

uation eod nd ent . . . . . 4

To mi nim m the total cost , i t is decided to use the E E E L - - - - - -

ô dmd ½ taÞ lar m vÞ ide WRM ( 4 .32 m x º . . . . .

8 .64m z) " delay li m - To pm de a delay Hme d d a - - VA BE- -

16ns , the lene h d a Singh delay l ine i s l . 97m - U en . . . .
the Í ae A is 0 .825 , m d s Should be 0 .56 . ¤ ¤ ' « }

As in SLED- E , the phase pmblem cm h discussed - - - × U EdA E

usi ng a si ngle delay li ne ÷ × ream ti ng iri s . A s shom in ¬ ¬ ¬ ¯ a - h l

FEg . 2 , a the ia s ¬ E E- - ¤ ¤l!fa- - ¤ ¤

R = set,

J T ¡ ¡ ' F e¤¢ '

, r d
Ô + m s ,

T

e

At tlze Id rd em zce pl ane ,

R' ' E - s ,

t J Ó¿?T

puiseWhen used u a Þ mpre" £, . we ean place a shod ±

h Å frmmm̈£́ÚEnY
t r a v e l i n g l ed × a¡ h e®r a r o u n d ÜÃ i P iÊs 1 8Ø0 d² e Á eØ e o©ç"́ '"t d Pç thEæ e

Fig.2. smde deW lm ì ú ream ve ins.
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wiÉ the mtIected wave . M we add m other ASä , the Srst

L z ø Ò + A .
2 . 4 . ´4 )

hybr id-7.30GHz

ì 1e croes sec t ion of th e

th e sam e as th e stand -
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FrequencyIGHZ

Fie-3 . mana E4¤hyk sd .

( ¤) Elecuic Se»d p-ua ns ( b) Red modeh

( e) s ma u -

ard WRM waveguide . u e heid zt d the hybrid i8

4 .32mm . POEt l aEId pon 4 am isolati on ports . Input

p£wer h om pon 1 is divided equall y between port 2 and
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port 3 . The phase diEerence between POEt 2 and 3 i8 900. to a local man mum. Fig .4( a) shows the initial tmm mis¤

¡ 1e match condition cm k mached by tuning the length Sion d the pulse stmtCher - Fig .4 ( b) shows the transmis-

m d width of the connecting wave guide , the depth and Sion d er tuning . It is wontz to note ú " ¤ the device

and e of the triangular pmtnasion . U e width of the con- wem Ø k used as a Ø mpmssor , the tuning would be

m cting m veguide mØ t allow Ð Ø pmô gate but must done to the M mininmm

keep TE= below the cutd . It is made h m stainless Í el

by wiÓ cutting- An Hm was used extensively h the op¤ 5 H i gh power t ea

timimuon of the hybrid . Ò1e electric fleld pa¢em , the

real model and the S nmtdx mü slzmm in Fig .3 .

4 Pulse stretcher tuning

The pulse st retcher tuni ng was done in several stepe .

Af ter meastEmments of the actual decay ( - 2 . 5 dB ) and

the delay ( 16 .4ns) of the si ngi e l i ne , the redeCHon cod -

fl d ent wæ ø , adapted . Ç m new values weÓ : A 2 = 0 . 563

and s = 0 .535 . 111e hybrid showed a l it t le imbalance

( about 0 .2 dB ) , however , the matching mmai med wi thi n

m acceptable level , less than - 25 dB . Finally , the

lengths of the delay l ines wem adj uMed to pmvi de the

synchm nous RF phases of the renected and del ayed pul s-

es . 111i s was done by tuning the steady state transmi ssi on

FØ-4 . SZl bdoÄ and d er M ing.

( a) Bd om M inez ( b) M er M ing.

Ë ô ï È : 30GEfz ¢ ö å ¹ í ù 10 2́9

1Tze pulse stretcher was install ed in CTF H as shown

i n Fig . 5 . A typ ical shape d a stmtched pulse at Md 1

power is shown in Fig . 6 . It cleady shows that the delay

l i nes weÓ pmped y tuned and the whole system wOEt s

well .

PETS

Fig.5. RBlse st etcher m CIT E .

~

Tim-A s

Fig .6 . Typ ical ouê 1Et d pulse Ü Ø cher -

6 Conclusion

ì Ee pri nciple d RF pulse stEªEtcher has been devel -

oped . AI l the RF Þ mponents am desig 1ed and m nui ac -

ttaxed . Ò 2e whole system has been tmmd . It lm been in-

stall ed and successM l y tested under tud z power in CTFII .
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