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import at
import sys
import numpy as np
from pathlib import Path
if sys.version_info.minor < 9:
from importlib_resources import files, as_file
else:
from importlib.resources import files, as_file
from scipy.stats import norm
from at import checktype, Monitor, Quadrupole

fname = 'hmba.mat'
with as_file(files('machine_data') / fname) as path:
hmba_lattice = at.load_lattice(path)

from at import Observable, ObservablelList, OrbitObservable,
~GlobalOpticsObservable, LocalOpticsObservable

from at import MatrixObservable, TrajectoryObservable, EmittanceObservable,
~LatticeObservable

r_in = np.zeros(6)

r_in[0] = 0.001

r_in[2] = 0.001

obs1=0ObservableList (hmba_lattice)
obsl.append(OrbitObservable(at.Monitor, axis='x"'))
obs2=0bservablelList (hmba_lattice)

obs2.append(LocalOpticsObservable(at.Monitor, 'beta', plane=1, target=7.0,
~bounds=(-np.inf, 0.0)))

check addition:
allobs = obsl + obs2

Full tansfer matrix to BPM02

allobs.append(MatrixObservable ("BPM_02", axis=None))
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Maximum of vertical beta on monitors:

allobs.append(LocalOpticsObservable(at.Monitor, 'beta', plane='v', statfun=np.
~max))

First 4 coordinates of the closed orbit at Quadrupoles

allobs.append(LocalOpticsObservable(at.Quadrupole, 'closed_orbit',,,
~plane=slice(4), target=0.0, weight=1.e-6))

Phase advance between elements 33 and 101:

def phase_advance(ring, elemdata):
mu = elemdata.mu
return (mu[-1] - mu[0])

allobs.append(LocalOpticsObservable([33, 101], phase_advance, use_integer=True,
~summary=True))

allobs.append(GlobalOpticsObservable('tune', plane=0, use_integer=True))
allobs.append(LocalOpticsObservable(at.End, 'mu', use_integer=True))

allobs.append(GlobalOpticsObservable('chromaticity', plane=Ellipsis))
Average of sextupole strengths:
allobs.append(LatticeObservable(at.Sextupole, 'H', statfun=np.mean))

allobs.append(EmittanceObservable('emittances', plane='x"'))

def circumference(ring):
return ring.get_s_pos(len(ring)) [0]
allobs.append(Observable(circumference))

allobs.append(TrajectoryObservable(at.Monitor,axis="px'))

Evaluate all:

allobs.evaluate (hmba_lattice.enable_6d(copy=True), r_in=r_in, initial=True)
Extract a single Observable value:

allobs[5] .value

array([9.38969042e+00, 2.99742405e+00, 1.75857592e-16])

Get the list of all values

allobs.values
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location Initial Actual Low bound High
bound residual
orbit [x]
BPM_01 -3.02189e-09 -3.02189e-09 -
- 0.0
BPM_02 4.50695e-07 4.50695e-07 -
- 0.0
BPM_03 4.08206e-07 4.08206e-07 -
- 0.0
BPM_04 2.379e-08 2.379e-08 -
- 0.0
BPM_05 -1.31784e-08 -1.31784e-08 -
- 0.0
BPM_06 2.47231e-08 2.47231e-08 -
- 0.0
BPM_07 -2.95311e-08 -2.95311e-08 -
- 0.0
BPM_08 -4.05598e-07 -4.05598e-07 -
- 0.0
BPM_09 -4.47398e-07 -4.47398e-07 -
- 0.0
BPM_10 -2.24851e-09 -2.24851e-09 -
- 0.0
betal[v]
BPM_01 5.3028 5.3028 -inf
7.0 0.0
BPM_02 7.17604 7.17604 —-inf
7.0 0.0309906
BPM_03 6.55088 6.55088 -inf
7.0 0.0
BPM_04 2.31449 2.31449 —-inf
7.0 0.0



BPM_05 3
7.0 0.0
BPM_06 3
7.0 0.0
BPM_07 2
7.0 0.0
BPM_08 6
7.0 0.0
BPM_09 7
7.0 0.0310259
BPM_10 5
7.0 0.0
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