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Overview:

* Magnet testing

* Finding the golden tune in December 2017
* Dipole setting (preliminary)

e SHMS matrix optimization (preliminary)

* Outlook




Magnet Testing (prior to beam):
* Characterize saturation (non-linearities)

e Hysteresis for cycling procedure Bvs!| (Q1)
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*Details from Mark Jones simulation studies: https://hallcweb.jlab.org/doc-public/ShowDocument?docid=886
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e Results in field17 program: https://github.com/hszumila/field17

* Did not include Q2 non-linearities because they were small (<0.3%) and
the probe error corrections didn’t make sense

e Early January, studied hysteresis measurements (differences in
measurements ramping up and down)
* No hysteresis for dipole, Q2, Q3 (as expected)
* Q1 has small hysteresis below 1440 A (1%)
* HB hysteresis less than <0.1% below 500A




Searching for the Golden Tune

* Two solid night shifts of data during first pass running (see OWL 11 & 19 Dec)
 Central Pat-2.2 GeV, 13.5 deg and 7.5 deg

e 4.4 MeV carbon excited state
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Interpret focal plane quantities from simulation:
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https://logbooks.jlab.org/entry/3506808
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Interpret focal plane quantities from simulation:

e X' vs y’ °* yVvVsy

* yvsy’ * vy vsXx

e yvsx e V' vsy Shown below is just y’ vs y for runs at 13.5 deg:
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Just to give you a sense of the parameters used to interpret...I'll toggle through some tweaks.

Shown below is just y’ vs x for runs at 13.5 deg:
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Shown below is just x” vs x for runs at 13.5 deg:
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Shown below is just y’ vs x” for runs at 13.5 deg:
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5 deg:

tyvs x for runs at 13.
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Shown below is just x” vs y for runs at 13.5 deg:
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» Settled on a tune that scaled Q1, Q2, Q3 by 1.03, 1.04, 1.03 (SHMS run 1647)
e After changing quads, still had apparent offsets in x_fp and x”_fp
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Mark looked at p(eep) coincidence run:

* SHMS electrons at p=-1.816 and 25 deg
* HMS protons at p=0.957 and 53.33 deg

= = *(1-
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Preliminary results show SHMS dipole is set about 2% low

https://hallcweb.jlab.org/wiki/images/1/10/First-look-shms-carbon-elastic.pdf




SHMS dipole 2% low could explain x_fp and x’_fp offsets!
We need matrix optimization of HMS and SHMS....

SHMS First order optics: Compare to Xp and Yp at focal plane
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HMS Matrix Optimization
yTar, pre-optimization
* Took data over a wide range of yTar values,

A 15deg, optl 4 15deg, opt2 4 22deg, optl ~ 30deg, optl & 30deg, opt2
B 0P T O 0PI T AERR 0P T TR 0P o angles from 15-30 degrees and targets at +/-

= 2 5cm and +/-10cm and Ocm
= 15 * Focal plane distribution relatively unchanged
i 1 * Improved yTar and zVertex
% i, 05
§ ol - | # HMS at 15degrees, Foil at 0 cm
=6 4 2 .0 2 i § (post optimized)
y%r, real [cm] E L _ : . —60
H
yTar, post-optimization >~ F 1 —so
W E

A 15deg, optl 4 15deg, opt2 4 22deg, optl ~ 30deg, optl a 30deg, opt2

ERAS

2
2
5
— 1.5 0
©
2
< 1 —2-
g
3
§ 0.5 4
E A+ 0t A&
©
=6 -4 ) 0 2 4 6 -6

Q’?é?,’ real [cm]




3500

3000

2500

2000

1500

1000

500

3500

3000

2500

2000

1500

1000

500

Target at +/-10cm,0cm, HMS atl5deg

Pre-optimization

Y _target

3
[em]

target

Z_vertex

l|||HII|III||IIII|II||||IH|I|II||I |||||||\||IIII|III\|IIII|IJII‘IIII|III

1 1

N
o
(In -
o
(6}

10

z [em]

vertex

Post-optimization

3500

3000

2500

2000

1500

1000

500

I|IIIIIIIII|IIII|IIII|II]I|IIII|III

Y _target

3500

3000

2500

2000

1500

1000

500

TTTTTT[TTIT T[T T TT[TTTT[TTTT[TITTTTTTIT
| | I I I I

1

|

10
ZVQI‘IBX [Cm]




Target at +/-10cm,0cm, HMS at 30deg
Pre-optimization
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(Wide range of deltas)
xySieve for foil 1 run 1808

SHMS Matrix Optimization
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xySieve for foil 1 run 1808 for delta [-7.50,-2.50]

—6 Target foil at 0 cm, SHMS at 15 deg
for various delta
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Summary:

* New HMS optimized matrix

* Fine tune procedure and optimization of SHMS matrix elements
* Lots of backgrounds
* Low statistics
* Delta effects ony_sieve due to HB

* Scale the SHMS central momentum (1.5-2%)
* Reduces the original quad scaling by some factor (could be
1.01,1.02,1.01 for Q1,Q2,Q3)
* Need to look at No Quad running to see how HB is correlated with the
Dipole
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