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3.2) Measurement at 300 MeV/c

3.2.1) Measurement of the open loop system
Calibration: Application of a step on V0

Frev=1197732 Hz

Harmonic= 34

Fmeas=4(0'722888 Hz
Step Spectrum Superetherodyne
+100v +73 KHz +66KHz
-100V. -71 KHz -73 KHz

Response with a step of 100V, servo loop OFF

100V

A VO

KHz
100 7

A Freyn
50 .

SecC

V0=27.744 V. (+100V) Vs=20KV.



Same measurement with a step of 50V

50V

A VO

KHz
100

50
A Frev

—

—

sec

3.2.2) Servo system ON

50V

A VO

T

100

50 |

A Frey

5 10 ™~

secC

V0=27744 (+50V) ; Vs= 20 KV.; KP= 2500; KI= 35; KD=8000; KDV0=511



3.3) Measurement at 200 Mev/c

Frev=795778 Hz
Harmonic 51
Fmeas=40'584678 Hz

3.31) Open loop response with a step of 20V

20V

A VO

KHz ]
40 T

A Frev
20 +

secC

V0=11.841V.(+20) Vs=8 KV.

3.3.2) Response with closed loop

20V

A VO

2.5 5 \/_
L Sec
Kp=2500 ; Ki=35 ; Kd=8000; KDV0=128




3.3) Measurement at 105 MeV/c

Frev=424520
Harmonic 95
Fmeas 40329400

3.3.1) Open loop response with a step de 6 V

6V

A VO

sSec
V0=3425V VS=4 3 cooV

3.3.2) Response with closed loop

A4
6
A VO

A Frev
15 L

sec

Kp=2500(400) ; ki=35(3);kd=8000(1000); kdv0=64(511)

)
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A series of measurements were made to determine the influence of particle
number and electron beam intensity on the transverse equilibrium emittances at 310.1
MeVie. '

(i) Ep, Ey vs. I

The electron beam intensity was varied by modifying the grid potential Vg and
then centering the proton beam energy to the nominal value via the cathode potential
Vo. The transverse equilibrium emittances were measured from the HO profiles. This
measurement was made for a circulating beam intensity of 1.9x10E10 protons.

Ie (A) hFWHM | Eh(pimm | vFWHM | Ev(pimm
(mm) mrad) (mm) mrad)

0.85 1.3 3.6 0.85 3.3 lower limit
0.95 1.37 4.0 0.88 3.6
1.15 1.4 4.1 0.91 3.8

1.35 1.46 4.5 0.99 4.5

1.55 1.48 4.6 1.02 4.8

1.8 1.54 50 1.09 5.5

Equilibrium emittances vs. eleciron curent with
electron coaling far No=19x10e9 protors
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(ii) Ep, Ey vs. Np

The injected proton beam intensity was varied by changing the head-tail clipper
length (dump-swith). After the injected beam had been cooled down to equilibrium, the
transverse emittances were measured from the HO profiles. This measurement was
made for an electron current of 2.42 A.

Np (x10E9) h FWHM Eh (pi mm v FWHM Ev (pi mm
(mm) mrad) (mm) mrad)

8 1.09 2.5 0.64 1.9
11.3 1.26 3.3 0.77 2.7
15.5 1.34 3.8 0.96 42
18.5 1.46 45 1.12 5.8
22.6 1.69 6.0 1.31 7.8
26.3 1.94 7.9 1.41 9.2

Equilibrium emittances vs. particle number with
electron cooling for le=2.42 A

X Eh
104+ —-m-m /
Eh fit(exp) /
/ )
Ev fit(exp) »f
f/’
7
V4
X et
7’
’/-
/'/x
X, </
”‘,
O"x
S
0 1} 1 L | L4 T RJ LIS L] v L] L] LB L T Al Ll aJ L
0 5 10 15 20 25 30
Np(lOerrotons)i
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