Hall D beam line analysis
for the Spring 2015 run.
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Goals:
*Verify that all beam line devices worked properly;
* Analyze radiation data;

*Compare measurements to CASA’s expectations.Validate/
improve beam line transport model (work done with T. Satogata);

*Verify the calibrations of beam line devices;
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Devices relevant to this analysis
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Late Fall 14 radiation report (before discussing Spring |5)
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Late Fall 14 radiation report (before discussing Spring |5)
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Doses for Fall 14 (in mrem)
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Spring |5 radiation monitoring results

eStudied early radiation check data (Apr. 24th).

oSplit the run period (Apr. 27th - May 4th) in 14 |2h periods.

*Studied time dependence of beam line devices and rad. monitors for
each periods.
*Found nothing special in the beam line data that could have triggered
the solenoid quench.

*[ ooked at most important correlations between devices for each
periods

*[ ooked at all correlations between for 4 periods.
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Rad. monitor dependenc
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*See expected linear dependence
with RL for v and n probes.

*See expected log dependence for
IC3.1C2 seems linear (this is seen
with lbeam dep. too). Probably
because exposed to low rates.

*|CO, ICI and IC3 are insensitive
to RL or beam current (unless the
beam is not well tuned).

*During Fall14 run, 102_P2 was

independent of RL, (unless shielded from
the tagger with a steel plate).

Now, we see the expected RL
dependence (no steel plate: removed 01/13/15).
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Early radiation test done on Apr. 24th

Hard to compare with Fall 14 run: different shielding config., 5.5 vs 10.]1 GeV,
different beam tune.

We can compare data normalized to a probe (e.g. 102_pI: downstream ¥-probe):

|02 _p2/102_pl was 10% higher in Falll4 compared to Springl5 (102_p2 is

linear with RL when iron roof shielding is present: end of Fall14 & Spring|5 configs.).

|0l pl/102 pl was 20-50% higher in Falll4 compared to Springl 5.

|02 p3/102_pl was a factor 6 higher in Falll4 compared to Springl5 (data
without polyethylene shielding). Due to beam dump wall polyethylene addition?
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Early radiation test done on Apr. 24th
Rad. monitor dependences with lbeam and radiator thickness
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Effects of shielding
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* | Ocm thick borated polyethylene shield decreases n probe signal by factor ~18.

*Also: Effect of 2.85cm-thick steel shield box on ¥-probe (collimator cave): ~factor 2.
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Data from May |5t, afternoon: lyeam varies, Beam pos. stable = Check dependence with lbeam.

o 1450 ~ 1450 o ¥ —
y

) O

P P

Blue: Expected

1400 1400

III!]IIII
LI N B B BB

1350

o Red: unexpected
ol oy 1350 oo b Ly - A.IT':ii;.:: " ' o \
20

100 200 100

Yapooscrna | Beam current measurements:

Py
g
»

ADOO BPM not calibrated.
ADO0O BCM several times noisier.

™
&)15000

IC2

4000

il

2000

Prof. Intensity

ailififie -

2000 10000

e -

00
ADOO bcm (n.A)

(—
g
\"

1550

W

4000

IC4

1500

i 1

‘lﬂ I| fi N

n probe

N
tn

llllllllll.l

e (e
o=
il || i

..........

1450 2000

l]|||||‘ ...........

||||||||| |||||||||||||| 0 ..... [Illlllll

100 200 1400 1450 1500 1550 100
1 (nA) c4 “Tina)

B TTTRRR Trrrer e P
T st = s

llll]llll]llll

1400

n probe

g prb dnst
S
I

g prb dnst
S
[

JEaEERERaN.

nprb
W

=
50

N
W

s

lllllll

L)
t
S
Q"1"I'I||||||||
et

[g] col. cave

100 200 50 12
[g] col. cave

(-,
g
\’

Thursday, October 8, 2015



Data from May |5, afternoon Blue: Expected Red:unexpected Magenta: | don’t know
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Data from A
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Data from Apr 28™, morning
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Data from Apr 28%, morning:
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Data from API" 29th mornlng Ibeam stable, Beam pos varies = Check dependence with beam pos.
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Calibration problems?
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Calibration
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Conclusions
Radiation data show expected dependence.
It is hard to compare with Falll4 run. Likewise, it will be hard to compare
Spring |5 run with any other future runs.

Most of beam position correlations seem good, except:
*x-y coupling for 5cl | and 5cl Ib.
*Some BPM-y slopes seems to have the wrong sign.

*Slope prediction depends sharply on phase parameter Wo1.

T. Satogata model predicts Wp1~2.6° but actual values vary widely due to sharp

dependence (e.g.in the 5¢cl Ix vs 5¢cl Iby correlation, the slope changing from 1.0 to 1.05 from

Apr. 29th to May 4th makes o1 to change by 43°). Yo7 is also time dependent.
*Unexpected correlations seem to depend on beam tuning.

*To really check the model, one needs dedicated tests with controlled beam
dithering (via correctors). Todd will propose a run plan for such study for the

Fall 15 run.

There are some calibrations problems: A.C. Profiler, possibly BPMs.

No precise lbeam measurement is available in Hall D: BCM is too noisy, BPM is not
calibrated.

Analysis note on all this is nearly ready.
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