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Abstract 

We discuss the installation and operation of a 
new extraction area in the Booster. The primary 
purpose of this system was to provide protons for 
commissioning the Antiproton Debuncher and 
Accumulator. The area also serves during normal 
operations as a high intensity beam dump for 8 CEV 
protons not injected into the Main Ring. It permits 
parasitic Rooster studies and the injection of a 
smaller number of beam bunches into the Main 
Accelerator for Jse in the ‘Collider program. 

Introduction 

A new extraction area and a nev transport line 
between the Booster and Debuncher hav? been 
constructed. The primary purpose of this facility 
was to provide a source of low intensity (<5ElO pp?) 
8 Cev protons independent of the Main Accelerator for 
commissioning the antiproton source machines. 

The new beam line CAP-41 was designed with a 
collimator and beam dmlp which CQUld absorb 8 CEV 
protons at the maximum Booster intensity. It can be 
used as a high intensity dump during Collider 
operations wner sending less than 84 bunches into the 
Main Accelerator and for Booster studies. 

Beam Extraction 

Beam is extracted from the Booster in one 
revalution. Normally all ‘84 beam bunches are 
extracted from the Long 13 straight section. fit 
extraction time, the beam is kicked vel,tically at the 
Long 12 straight section by a set of four 50 ohm fast 
kicker magnets, YKOl through YKO4, to provide the 
required full amplitude kick to move the beam across 
a pulsed septum 93 degrees downstream at Long 13. 
This septum, MPZl, deflects the beam upward at a 4’2 
nrad angle until it clears the main Booster magnets 
where it is deflected downward and enters the 8 CEV 
t,ransoort 1 ine. 
changkrl in concept ;f?Z 

extraction scheme is little 
n that first installed in the 

B?o.sLe- ( 1 1. 

3eam for AP-4 is extracted at the Long 3 straight 
section. F:xtraction from Long 3 is similar to 
extraction from Long 13 and only two additional fast 
kicker magnets are used. These magnets, YiO5 and 
YKO6 , are located 1 z the Long 2 straight section. 
Long 2 is four full betatron periods from Long 12. 
Thus any oair of the Long 12 kickers zan be used in 
combina:inn with the Long 2 kickers to give the 
required full amplitude kick to Put the beam into 
anather pulsed septum magnet, YPO2, at Long 3. MPO2 
Iells the beam up’dard at a 45 nrad angle unt,il it is 
clear of the Booster magnets. It is then put on line 
vertically with the collimator hole in the beam dump. 

In order to transport the beam past the 
collimator and beam dump, it Is necessary to energize 
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a 6 mrad horizontal bending magnet. With that magnet 
off, the beam goes to the beam dump. 

During normal Collider operation only three 
proton bunches are used in the Tevatron. These are 
very intense bunches and each is obtained by 
extracting 5 to 9 normal intensity bunches from the 
8L1 bunches in the Booster and coalescing (2) them 
into one bunch in the Main Accelerator. The 
remaining bunches from that 3ooster cycle are 
extracted to the AP-4 dump. Thus, beam must be 
extracted from Long 13 and Long 3 on the same turn. 
This is done in the follojiing manner. Two kickers at 
Long 12, typically MKOl and YK02, are triggered at 
the same time as MK35 and MK06 relative to the first 
bunch of extracted beam. The other two kickers at 
Long 12, YKO3 and MK04, are delayed relative to the 
others by ‘184 - N” counts. Each delay count is equal 
to one bunch. Table 1 illustrates the possible 
extraction combinations. 

TABLE 1 

N = 0 84 BUNCHES TO MR 
N = 1 TO 83 “N” BUNCHES TO M3 

“80 - N” 3UKCHES T3 AP-II 
N = 84+ 84 BUNCHES TO AP-4 

Operational Experience 

PBar Tune-Up 

Final installation and commissioning of the AP-4 
beam line was completed in January 1986. After 
commissioning, the line was operated nearly 
continuously through the remainder of 1956 for 
commissioning of the Deb,Jncher and Accumulator. 

Ccllider Operation 

This method of injecting short batches into the 
Main Accelerator was first tried in May 1935 and has 
proven very satisfactory. nt?er sctieaes for 
achieving short batc:hes for coalescing were discussed 
ard tried. 411) however, ir.volved injecting a full 
Booster batch of 84 bunches into the Main Accelerator 
and risked the possibility of Tevatron aborts caused 
by the high losses associated with the removal of the 
undesired beam bunches. 

Booster Studies 

Except during actual Collider runs, tie new 
extraction facility has made possible a series Of 
parasitic Rooster studies without interrupting normal 
operations. 

Efficiency, Losses and Stability 

It is not Lcnusual to be able to account for all 
84 beam bunches. Extraction efficiency is not lo?% 
however because of the finite fill time and jitter of 
the kicker magnets. Full batch extraction efficiency 
to either area is typically 96 to 98 percent. 

Tnere is appreciable beam loss on the “PO1 septum 
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on those cycles when benm is extracted to both beam 
lines during the 3;1rne pulse. This 1355 is an 
‘~navoilahle ronse!~ll?nce 0 f thP present, kicker 
confiqlxation. The loss is 7 to 8 percent for high 
inL.ensity beans. lit least one more kicker ,.~ould have 
to be added ts the !,cng 2 set to avoid these losses. 
The tot31 losses are not unacceptable, ho.xever , and 
are less than the losses on the septum during a 
normal fi-xzeli target run. 
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