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OUTLINE 

•  Short summary about the many technical faults which affected DA!NE 
operations: 

Injection septum of the positron ring 
Injection system: Linac gun cathode and D modulator 
Cooling system of the KLOE magnet power supply 
Vertical orbit oscillation 

•   Some details from DA!NE commissioning: 
Ring optics 
Closed orbit correction 
Betatron coupling optimization 
Magnetic layout adjustments 
Collision tuning 

•   Preliminary Luminosity results 

•   Conclusions and few considerations about the future …. 
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#:RBK$AF$KIH$AFSH<=EF$;HTKRL$EJ$KIH$HU$9AFV$

*F$4:FR:9W$-677$KIH$HU$AFSH<=EF$;HTKRL$
VEK$;H9AER;BW$C:L:VHC$CRH$:$XEYQLHKH9$
J:RBK$$
"E$;T:9H$<EAB$Y:;$:Z:AB:GBH$:BKIERVI$:$
T9E<HCR9H$KE$VHK$FHY$<EAB;$I:C$;K:9KHC$EF$
"EZHLGH9$-676$

•  )IH$JER9$[,6$AFSH<=EF$;HTK:$AF;K:BBHC$EF$KIH$.>#"($+:AF$?AFV;$:FC$EF$
KIH$:<<RLRB:KE9$9H\RA9H$\RAKH$;K9EFV$Y:KH9$<EEBAFV$

•  )IH$<EAB;$I:ZH$KE$<ETH$YAKI$:$ZH9W$IAVI$<R99HFK$XR]$#A$^$_6>`LL-$

•  'F$OaHHF$$WH:9;$EJ$ETH9:=EF$KIHW$:BB$9H\RA9HC$;HZH9:B$9HT:A9;$:FC$
L:AFKHF:F<H;$

January 3rd ÷ March 30th positron beam could not be injected in the Main Ring! 
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%HTKRL$<EAB$9HTB:<HLHFK$

•  >$<ETTH9$<EFCR<KE9$YAKI$:<<HTK:GBH$VHELHK9A<$CALHF;AEF$I:;$GHHF$JERFC$:K$
&(?"$D9H<K:FVRB:9$;H<=EF$1N-$LL$]$3N6$LL$YAKI$[N1$LL$CA:LHKH9$AFFH9$IEBHM$

•  >$FHY$<EAB$I:;$GHHF$GRABK$:FC$KI:Fb;$KE$:$;L:BB$CAcH9HF<H$AF$KIH$<EFCR<KE9$
;H<=EF$YAKI$9H;TH<K$KE$KIH$E9AVAF:B$EFH$D1N6$LL$]$1N6$LLM$AK$Y:;$:GBH$KE$
9HCR<H$GW$d$7`[$KIH$TEYH9$FHHCHC$JE9$ETH9:=EF$

#RKR9H$CHZHBETLHFK;$$
•  )IH$JER9$340 AFSH<=EF$;HTK:$YABB$GH$:BB$9HTB:<HC$
:CET=FV$KIH$FHY$<EAB$CH;AVF$:FC$9HCR<AFV$KIH$V:T$D-1$
LL$Qe$--$LLM$AF$E9CH9$KE$VHK$JR9KIH9$Y:BB$TBRV$TEYH9$
9HCR<=EF$Dd$f6g$YAKI$9H;TH<K$KE$KIH$E9AVAF:B$CHZA<H;M$

•  )YE$;T:9H$<EAB;$I:ZH$GHHF$:B;E$<ELLAPHC$

•  )IH$O9;K$FHY$<EAB$A;$:B9H:CW$AF$KIH$!:G$:FC$A;$VEAFV$KE$
GH$AF;K:BBHC$EF$KIH$HBH<K9EF$+:AF$?AFV$
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•  *F$#HG9R:9W$-676$KIH$E9AVAF:B$<:KIECH$of the Linac gun8$CHOFAKHBW$H]I:R;KHC$
:aH9$7f$WH:9;$ETH9:=EF8$$Y:;$9HTB:<HC$YAKI$EFH$EJ$KIH$KYE$available$;T:9H;$EJ$
KIH$;:LH$:VHN$$

•  'F$:GERK$EFH$WH:9$ETH9:=EF$DL:AFBW$CHZEKHC$KE$KIH$h)#$ETH9:=EFM$AK$CHV9:CHC$
;AVFAO<:FKBW$AK;$TH9JE9L:F<H$

•  *F$.H<HLGH9$-676$KIH$B:;K$;T:9H$Y:;$AF;K:BBHC8$AK$B:;KHC$7$YHHb$

•  >$BH;;$TH9JE9LAFV$<:KIECH$D7`[$;L:BBH9$;R9J:<HM$GRK$YAKI$KIH$;:LH$LH<I:FA<:B$
T:9:LHKH9;$Y:;$9H<HAZHC$J9EL$%!>&$:FC$AF;K:BBHC$EF$KIH$!AF:<$VRFN$'K$YE9bHC$AF$
:$ZH9W$CA;<EF=FRER;$Y:W$=BB$+:W$-fKI$$

•  *F$>T9AB$-677$OZH$FHY$<:KIECH;$I:ZH$GHHF$E9CH9HC8$KIHW$YABB$GH$:Z:AB:GBH$AF$-6$
YHHb;$DGHVAFFAFV$%HTKHLGH9M$

DAFNE operations have been stopped due 
to the impossibility to run the injection system 
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.$LECRB:KE9$J:RBK$

•  )IH$<H9:LA<$YAFCEY$GHKYHHF$KIH$bBW;K9EF$EJ$KIH$.$LECRB:KE98$
H;;HF=:B$JE9$KIH$TE;AK9EF$T9ECR<=EF8$$:FC$KIH$%!(.$I:;$GHHF$
9HTB:<HC$CRH$KE$CA;<I:9VH;$9HB:KHC$KE$Z:<RRL$BH:b:VH$
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i!*($L:VFHK$TEYH9$;RTTBW$J:RBK$

•  *F$4:FR:9W$j$#HG9R:9W$-677$;HZH9:B$TEYH9$J:RBK;$:cH<KHC$KIH$
TEYH9$;RTTBW$EJ$KIH$i!*($L:VFHK$

•  )IH$T9EGBHL$I:;$GHHF$O]HC$GW$<BH:FAFV$KIH$Y:KH9$<EEBAFV$
;W;KHL$:FC$LECAJWAFV$KIH$IWC9:RBA<$<A9<RAK$AF$E9CH9$KE$ALT9EZH$
KIH$KIH9L:B$H]<I:FVH$Hk<AHF<W$$$
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• $>$9:FCEL$:LTBAKRCH$76$lm$ZAG9:=EF$I:;$GHHF$EG;H9ZHC$EF$GEKI$GH:L;$YIA<I$
A;$<ELT:=GBH$YAKI$:$ZAG9:=EF$AF$KIH$CHJE<R;AFV$BEYQGHK:$\R:C9RTEBH;N$'F$J:<K$
YIHF$<ELT:9AFV$KIH$E9GAK$Z:9A:=EF$JE9$KIH$KYE$GH:L;0$

!  $AK$I:;$KIH$;:LH$:LTBAKRCH$
!  )IH$GH:L$E;<ABB:=EF;$D9HC$HU$GBRH$HQM$9H<E9CHC$AF$;WLLHK9A<$BE<:=EF;$

Y9K$KIH$'@$:9H$ETTE;AKH$AF$TI:;H$AFCA<:=FV$KI:K$KIH$ZAG9:=EF$;ER9<H$A;$$$$
"`-$AF$TI:;H$:CZ:F<H$J9EL$KIH$'@$

• )IH$ZAG9:=EF$AFCR<H;$:$ZH9=<:B$E9GAK$CA;TB:<HLHFK$EJ$KIH$E9CH9$EJ$7#W$

• #E9KRF:KHBW$KIH$ZAG9:=EF$I:;$KIH$;:LH$TI:;H$JE9$KIH$KYE$GH:L;$:FC$CEH;$FEK$
:cH<K$KIH$BRLAFE;AKW8$GRK$AK$A;$I:9LJRB$KE$KIH$;WF<I9EK9EF$GH:L$BAFH;$R;H9;$

VERTICAL ORBIT OSCILLATION 
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Linear optics measurements ($1, $2, %1, %2, &x, &x, 'x, 'y) have been used for 
•  model optimization 
•  optics matching 

The optics is the one suitable for the Crab-Waist collision scheme 

+:AF$9AFV$ET=<;$
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IP 

IP 

$1
IP  = 0.24 m(

$2
IP = 0.009 m CW SXTs 



Closed Orbit Correction and steering magnet strength minimization to: 
•  Point out errors in the magnetic layout 
•  Reduce non-linear contributions to the beam optics 
•  Optimize beam dispersion 
•  Minimize transverse coupling 
•  Reduce background hitting the experimental detector and ameliorate 

scrapers efficiency 

Sextupoles alignment to avoid contribution to linear optics 

+:AF$9AFV;$KRFAFV$

Dispersion evolution before (red MRp_29_11_2010) and after (green 
MRp_23_5_2011) closed orbit optimization and sextupole alignment  
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?HBWAFV$EF$<BE;HC$E9GAK$;KRCAH;$

Several problems have been fixed: 

C correctors installed in the IR have been rotated to reduce 
their impact on the betatron coupling. These correctors are 
extensively used to optimize the beam overlap at the IP 

Lambertson correctors are going to be replaced with spare 
devices having a higher magnetic field quality 

The end pole clamps aperture of the eight wigglers have 
been adjusted to achieve a substantial reduction of the 
nearby steering magnets strength 

&N$+AB:9CA8$,-FC$%<AHF=O<$&ELLAPHH8$1Q3$4RFH$-677$$
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)IH$FEFQBAFH:9$<ELTEFHFK;$EJ$KIH$
n'/(!767$OHBC$:9H$HZ:BR:KHC$GW$
LH:;R9AFV$KIH$GH:L$KRFH$;IAa$
CHTHFCHF<H$EF$KIH$IE9AmEFK:B$
CA;TB:<HLHFK$GRLT$:K$AK;$TB:<H$:aH9$
;YAK<IAFV$Ec$KIH$;H]KRTEBH;$AF$KI:K$
;H<KE9$

•  )%x and )%y exhibit an evident linear 
behaviour excluding the presence of any 
octupole-like or higher component in the 
magnetic field 

•  A small sextupole-like dependence is 
observed in )%y only, probably originated in 
the nearby dipoles included in the bump 

@RGBA;IHC$AF$-66, 
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Bunch Lengthening in the Electron Ring 

Electron bunches now are shorter due to lower coupling impedance.        
The impedance contribution of the scrapers is relatively small. 

KLOE-2, all scrapers in 

KLOE-2, all scrapers out 
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Bunch Length analysis in the Electron Ring 
Numerical fits for both the microwave regime and the potential well 
regime give the same value of the coupling impedance of  0.3 " to 
be compared with 0.4 " in the previous SIDDHARTA run 
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The coupling impedance of the positron ring is also lower now 
despite the electron cloud electrodes have been installed 



#HHCG:<b$;W;KHL$RTV9:CH$

On November 2010, new units have been installed on the vertical plane 
feedbacks: the iGp12 (12bit Digital Processing Unit in place of the old 8bit unit) 
is the core of the new betatron bunch-by-bunch feedback system. 
These systems have been upgraded from the previous iGp feedback 
developed in collaboration with KEK and SLAC (2002-2005) and based on the 
old longitudinal bunch-by-bunch feedback designed in collaboration (’93-96 by 
SLAC/LNF/LBL  for PEP-II, Dafne, ALS).  
This year, we  have tested the new feedback  behavior together with all the old 
beam diagnostics tools: 
all the tests show that the iGp12 works very well, and does not show any 
compatibility trouble with the previous software version. 



!EFVAKRCAF:B$J9EFKHFC$`$G:<bHFC$:F:BEV$LECRBH$

)IH$EBC$;WF<I9EK9EF$JHHCG:<b$
I:9CY:9H$I:;$GHHF$9HTB:<HC$YAKI$
FHY$A/@$DoGAKM$;W;KHL;N$$

)IH;H$RFAK;$:BBEY$KE$R;H$FHY$J9EFK`
G:<bQHFC$LECRBH;N$

)IHW$9HBW$EF$:$;ALTBAOHC$HBH<K9EFA<$
CH;AVF$

(:<I$RFAK$<:F$GH$9HLEKHBW$
T9EV9:LLHC$KI9ERVI$:F$(@'&%$
AFKH9J:<H$



• )IH$#HHCG:<b$RFAK$A;$R;HC$KE$bA<b$
KIH$GH:L8$GW$:TTBWAFV$:$6N,$L;$
:F=QC:LTAFV$;AVF:B8$$:;$YHBB$:;$KE$
9H<E9C$KIH$GH:L$9H;TEF;H$KE$KIH$
TH9KR9G:=EF$
• )IH$LH:;R9HLHFK$:<<R9:<W$
T9EOK;$J9EL$KIH$IAVI$9H;EBR=EF$EJ$
KIH$;W;KHL$:FC$C:K:$;KE9:VH$
<:T:GABAKW$
• pH9=<:B$CH<EIH9HF<H$
LH:;R9HLHFK;$I:ZH$FHZH9$GHHF$
CEFH$GHJE9H$:K$.>#"($;AF<H$KIH9H$
Y:;$FE$Y:W$KE$bA<b$KIH$GH:L$AF$
KIH$ZH9=<:B$TB:FH$

.H<EIH9HF<H$LH:;R9HLHFK;$

Transverse feedbacks have been used to implement horizontal and 
vertical dechoerence measurements 
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&EBBA;AEF;$KRFAFV$
Coupling correction by 
• fixing two errors in the IR electromagnetic QUAD 
rotation 
• compensator solenoids are set at the nominal values 
• fine tuning by rotating the focusing QUADs in the low-
beta section 
• tuning the skew quads installed in the IR 

Crab waist alignment 

Beam-beam scan  



hHK:K9EF$&ERTBAFV$<E99H<=EF$

* ~ 0.2 ÷ 0.3 % during the last KLOE run 
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#y = 75 µ   at the SLM 
*  ~ 0.14% 

e- 



• Transverse beam dynamics in presence of coupling is 
represented by two normal modes 

• normal modes when projected on the x-y plane are 
represented by an ellipse with a given eccentricity and tilt 

• In this graphs the normal mode tilts computed from the 
ring model are compared with the corresponding values 
obtained from the measured steering magnet response 
matrices  

&N$+AB:9CA8$,-FC$%<AHF=O<$&ELLAPHH8$1Q3$4RFH$-677$$

Betatron coupling analysis  

@;HRCEQIE9AmEFK:B$LECH$ @;HRCEQZH9=<:B$LECH$
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! 

"y = "y
meas #0.88

! 

"y = # yp
2 +# ye

2

! 

"y # 3.0µm

pH9=<:B$GH:LQGH:L$!"#$%&'$()*'+,%$

&N$+AB:9CA8$,-FC$%<AHF=O<$&ELLAPHH8$1Q3$4RFH$-677$$

Vertical orbit oscillation does not affect +y at IP!! 



! 

" y # 3.5µm

-.'$/%*0,1".*234µ#*

pH9=<:B$GH:LQGH:L$!"#$%&'$()*'+,%*
567--89:;9*<"%=$
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SIDDHARTA was a compact detector without solenoidal field !! 
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)IH$FHY$<EBBAL:KE9;$AF;K:BBHC$AF$H:<I$EFH$EJ$KIH$JER9$'?$G9:F<IH;$I:ZH$GHHF$
<EFCA=EFHC$GW$R;AFV$KIH$GH:LN$)IHW$T9EZHC$KE$GH$ZH9W$HcH<=ZH$AF$9HCR<AFV$KIH$
G:<bV9ERFC$;IEYH9$IAqFV$KIH$H]TH9ALHFK:B$:TT:9:KR;$:;$T9HCA<KHC$GW$
FRLH9A<:B$;ALRB:=EF;N$

'F$#HG9R:9W$-677$:F$:CCA=EF:B$BH:C$;<9HHF8$7$<L$KIA<b8$I:;$GHHF$:CCHC$:9ERFC$
KIH$AFFH9$B:WH9$Dr&>!M$EJ$KIH$i!*(Q-$CHKH<KE9N$@9HBALAF:9W$LH:;R9HLHFK;$I:ZH$
;IEYF$:$<EF;ACH9:GBW$9HCR<=EF$AF$KIH$G:<bV9ERFC$IAqFV$i!*(Q-N$
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Background counting rate from the e- beam is 
compatible with KLOE-2 operation and is a 
factor 3 lower than the one from the e+ beam 
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At low currents Ls exceeds by 4 times the best 
value measured during the past KLOE runs  

! 

Lsp =
Lsb

Isb
+ " Isb

#



Last beams circulating and colliding 
in DA!NE !! 
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DA!NE operation summary 

&N$+AB:9CA8$,-FC$%<AHF=O<$&ELLAPHH8$1Q3$4RFH$-677$$

Shut-down 
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+:FW$9HBHZ:FK$J:RBK;$:cH<KHC$.>#"($ETH9:=EF;$

)IH$L:<IAFH$RT=LH$I:;$GHHF$:G;EBRKHBW$TEE9$

&ELT:=GBW$YAKI$KIA;$;AKR:=EF$:BB$KIH$TE;;AGBH$I:;$GHHF$CEFH$KE0$
><&0$?.*@.,#*(&*AB;*,%?*6:*@.,#*1$%.'*
("%.C">*#,$%*<$%/'*D&<*+&11$'$&%'*

@9HBALAF:9W$9H;RBK;$:GERK$BRLAFE;AKW8$:K$BEY$<R99HFK8$:9H$\RAKH$
VEEC8$GRK$IAVI$<R99HFK$9HVALH$LR;K$;=BB$GH$H]TBE9HC$
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nIH9H$J9EL$IH9H$ss$

To secure a fruitful data-taking to the KLOE-2 experiment a clear 
commitment is necessary to consolidate several parts of the DAFNE 
accelerator complex investing in financial resources and manpower to 
grant reliable machine operation  

A detailed example about the injection system: 
3 new klystron 
Ceramic windows 
Electronic components 
test station for cathode measurements and maintenance 

Spare parts must be provided and general maintenance planned 
for:  
Magnet power supplies 
Cooling system 
Cryogenic plant 
RF system 
Vacuum equipments 
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