AGS STUDIES REPORT NUMBER __ 96
‘ ' Egelman, Gill, LoSecco, Soukas,

~Date 9/12-9/13/77 Time 1700-0530 Experimenters _Sulak, Weng, (Danby), Huffman
Subject 1.5 GeV/c MTX FEB

OBSERVATIONS AND CONCLUSION

Objective: Transport the beam through 8° wihhout;loss, and attempt to get as much as
possible to the target area, ; -

AGS Conditions: Textract = 133 ms, E10 bump = 22 A, El6bump = 15 A, H1O0L mn = 30 A,
E10 SM = 450 A, H10 EJ = 900 A. Cl5 and E15 klckers at 1400 A peak and half-SLnus01dal
pulse of 60 usec.

Modifications: (A) Two new quads, UQ2A and UQ7A, were installed.
(B) Bigger flag at UL65.

(C) Two vertical dipoles F20 and I10 were available for vertical
shifting of the beam at E10 and H1O,

(D) Detailed calibration of a spare 4Q26.5 suggested that
17 gauss/A for UQ3 should be used instead of 18 g/A.
This improved the flttlng to the August 16th emittance
data and gave

t

¢ Y
(cm-mrad) o (cm/mrad) (mrad/cm)
Measurement H13-H 1.13 -2.99 1.50 6.61
(907 contour) H13-V 0.889 1.08 0.662 3.27
Calculation H13-H 0.726 -2.55 3.25 2.31
(9SA contour) H13~V 1.063 0.987 0.37 5.3

(E) The window at U170 was removed

U-Line Conditions:‘ The updated measured emittances were used to find the best
transport through the U-line and the qudds were set accordingly by using new calibration
data from (D) above.

Results: 1) The J-19 target was turned on to scrépe more than 207 of the beam. The
circulating beam intensity before extraction was approximately 4.3 X 1012 ppp and that
at Ul5 current transformer was 3 X 1012 PPP.

2) After proper steering of UD1-3 we got clean transport to the beam plug at
Ul86 at 1942 (see attached sheet no., 1).

3) We opened the U186 beam plug at 2030 and tried to align the beam by flags
Ul65 and U273. After the alignment was done and the flags removed we observed an
almost perfect transport through 8°. Optlmlzatlon through the 8° such that no loss was
recorded by the radiation monitors, was achieved by 2300 (see attached.sheet no. 2).

4) We observed heavy losses around Q9-Ql0 and Qll., Proper setting of the 8°
correction sextupole and UQ5 helped us to eliminate most of these losses. Optimization
was achieved by first steering the beam and.- stuning downstream quads within 10% of
initial setting. The intensity recorded by U772 CT was 2.5 X 1012 ppp (see attached
sheet no. 3).
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5) Pictures at all the flags were taken one by one at 0500 and they were in
good agreement with the calculations.

’ 6) Vertical kicks at F20 and I10 were used to optimize the extraction efficiency.
Only 2% variation was observed. The trigger tlmes of the Cl5 and E15 kickers were varied
to control the spill; and 3 to 5 turn extraction could be obtained.

7)Y The J-19 target was removed to obserVe the effect on extraction and transport.
In general, without the J-19 scraping, we got 107 more at UL5 but could only transport

5% more to the target. This was consistent with the calculation.

8) Some of the highlights of this study:

Ring intensity 4.3 X 1012 PPP,

Ul5.CT 3.0 X 1012 pPPP, extraction eff. 70%
U772 CT 2.5 x 10'2 ppp, transport eff. 85%
Fill factor ~ 80%, spili 10 ~ 15 psec.

Recommendations:

1y The resolution of 8° dipole power supply;should be better by a factor of ten.
2) UQ3 and UQLll p.s. should be stabilized.

3) Remove the existing target, and install a flag ten meters downstream.

4) Replace existing flags at U618, 667 and 772, with larger 4" X 4" ones.

‘ 5) Remeasure the emittance at Ul67; and generate a transport with less than
50% £ill factor (we probably need 3 more quads downstream of 8%).

6) Studies of the extraction system are needed to determine sensitivity,
stability and other effects of the extraction and in-ring equipment.
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