1THE E835 JET TARGETD. Allspach, G. Boero, G. Garzoglio, A. Hahn,C. Kendziora, M. Macr�, M. Marinelli, D. Miller, E. Robuttito density ) of the the by the beam the Jet )c) to allow control of the gas jet intensity with a dynamic range to ten

H2 Cluster Je

Antrot amzyxNOTE: THE MAXIMUM FLOW of HYDROGEN IS 1 milligram/second

2the by a one to set and ohave to make the the area and the background to the have made to a

H2 cluster jetantiprotonbeamTMPJ11000TMPJ13500TMPJ21000TMPJ31000TMPAA11000TMPAA21000TMPR31000TMPR21000TMPR11000TMPR13500H2 lineJ1J2J3AAR3R2R1LN2 lineFig. 3. (a) of J3:

1602602.34.3 mm (not to

J1J2J3AAcluster jettiproton beamnozzleR3R2R11016102830

�_{jet} �

�_{jet}

A_{jet}v_{cl}

,(1)

�^{jet}A^{jet}

the area, and

vcl

.to the product and current one therefore to

� jet

and

vcl

. symmetry, the

Ajet

set by the temperature at the hydrogen both the and produced a

� jet

.the the and

� jet

the the

� jet

= K * S * Pressurehave the by a through the and have the by a chopper the stream ¥ Measurements of Cluster-jet flow and background gas torr 1 torr 1019@ a chamber can be the pumping S

Q � SP

.(2)the on the target by introducing acalibrated hydrogen leak flow of known throughput) inside each to the any us to that the produced at the gauge for arate (number per the chamber the whether the hydrogen is introduced through the calibrated leak or with

5¥ Measurements of the transverse density distribution of the jet.a method to the the at the which we obtain the jet section method acan the when the hydrogen the they or "evaporate", around the chamber the the

Hydrogen cluster jet

Ion Gauge tube

Calibrated Leak Feedthough

xyzxyzplatez0.85mm

needle

Rjet = 7 mm

6 2.0 104.0 106.0 108.0 101.0 101.2 101.4 101.6 101.8 10

AA pressure [torr]0needle x pos.[mm]Jet ShapeH2 line pressure 8 barat liquid nitrogen12345678nozzle 37�mSkimmers Center 8 ()

2.0 4.0 6.0 8.0 1.0 1.2 1.4 1.6 1.8

AA pressure [torr]needle y pos.[mm]012345678nozzle 37�m

2.0 4.0 6.0 8.0 1.0 1.2 1.4 1.6

AA pressure[Torr]1.8 neddle y posit.[mm]01234567nozzle 37�m8 8 (b) (c)

191.5 deg6.87.36.4denozyneedle 19 by

7 The the centered on the to about 0.5 mm, a

7.0 � 0.5 � � mm

, symmetry and not have mm the

Ajet � 3.85� 0.5 � �10� 5 m2

(3)¥ Cluster speedAnother measurement needed for the the the make we periodically chopped the jet inside Antiproton Accumulator pipe and looked downstream (in the R1 chamber) the propagation of this , thus the two "quarter period" motor rotation 400 .

ion gaugecluster jet850 mmchopperFig. 7. for is the the chopper and the the gauge a trigger from a on the that

� � 360�2 f� �t_{of} �c

,(4)

�

the the and the

2 f tof

the time of , and

c

So, we have a

�

and

f

by

f

, we can extract

tof

8

t_{of} � 1

2

1

360 d � �

df

.(5)

-10001002003004000100200300400500Time of Flight @27K

Phase (30 psia)

Phase (42 psia)

Phase (20 psia)

Phase (10 psia)

Phase (4.8 psia)

PhaseFrequency (Hz)V (42 psia) = 766 m/sV (30 psia) = 777 m/sV (20 psia) = 784 m/sV (10 psia) = 758 m/sV (4.8 psia) = 497 m/sFig. 8. Phase as

v_{cl} .

9 0o = 30K o = 27K o = 25K o = 20K

Speed of Cluster (m/s)Nozzle Pressure (psia)Fig. 9. of of by

10 00

Speed of Clusters (m/s)Nozzle Temperature (K)

Fig. 10. of by we can

v� 2RW � � 1� �T_0

(6)

11 hydrogen and

� � c_P c_V � 5/ 3

¥ Results on Gas-jet Densitythe we are to the average and temperature To are thus we the Po,To to produce the right jet a good the zone near the

0Phase Transition Curve

Pressure, psiaTemperature, K

we are to the path

12Note that the in density is almost a factor of four higher than achieved in E760.The has improved from 40% in E760 to almost 90% with the upgraded that the JTE the that due to the the fraction the number atoms and reach the AA to the number through the E760, the about 3 around 20 Such an but we not know

05 101 101.5 102 102.5 10010

Jet Density (atoms/cc)

JTE without Getter

JTE with Getter

Jet Density (atoms/cc)

JTE Nozzle Pressure (psia)