Python Based Software To Measure Wavelength At Hﬁﬁ?ﬂ'ﬁﬂﬁ‘!ﬁ%
Optically Pumped Polarized lon Source

Abstract: Often diagnostic tools are packaged with proprietary software and it is Problem Statement:
challenging to integrate with native environment. The HighFinesse Angstrom
Wavemeter used at OPPIS experiment for laser wavelength measurement is
controlled using commercial software not supported by RHIC style controls. This
paper will describe the integration of such a complex system and use of python for
cross platformdata acquisition

The measurement results, settings and all controllable parameters are
accessible for user’s program via calls of wimData.dll routine. The RHIC
control infrastructure is Linux based and does not support interfacing with
windows style dynamic linked libraries (DLL). It is required to write a special
program that interfaces the two development environments seamlessly to

System In Use: - N
make use of existing control applications such as loggers.

* The RHIC OPPIS had been upgraded for Run-2013 to higher intensity and
polarization.

* The FABS source produces a high intensity and brightness primary proton f
beam. Part of this beam is converted to electron-spin polarized H-atoms by -10] x|
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electron pick-up in an optically pumped Rb vapor cell.
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Proprietary software provided along with wavelength
meter for measurement and control.
. %6 WLM.py - C:\Users\pkankiya\Downloads\HgSetup-master\HgSetup-mastert WLM.py o |
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Use of a Foreign Function Interface (FFl) language to make calls to the t B
DLL and publish data to RHIC’s controls framework. Many alternatives
are available such as Perl, Ruby, python, or cross platform compilers. Screen 1 shows Code written in python to import
ctypes oo wimData.dll. It exports wavelength meter as a python
WLMconstants ® .
i ime Ob eCt.
Implementation: e : : :
ILiError (Exception) Screen 2. shows use of object created with ctypes to
_ , e read wavelength of beam on demand.
e Using Python’s Ctypes module. T
WavelengthMeter:
__init  (self):

gelf.dll=windll.wlmData

e Ctypes Supports all complex features needed to wrap DLL calls written in
C/C++ including ability to simulate C structures, unions, bit-fields and event FaEL L Tnstartiane (ChnattheckisEy ©60

IOO pS # start wlm if not rumning, using a timeout of 10 zeconds and extended return information
) res = gelf.dll.ControlWIMEX (cCtrlWLMHide+cCtrlWIMStartSilent+cCtrlWlMWait, 0, 0, 10000, 1)
print hex(res)
res>=f1ErrUnknownError:

* Ctypes can also gracefully handles callback functions (a non trivial task for FFl) print 'Unknown Exror - A——
res-=flErrUnknownError [ ,‘,,,
IES}:fIFEITEH'FEHNI?EHDI: - Lg testWLMLpy - ChUsers\pkankiya\DownloadshHgSetup-rmaster\Hg Setup-rmasterite stWLML py (2.7.9) o | & ||
. . . . print 'Temperature Error - unable to = : _ :
* Development environment is a standard python IDE such as IDLE which is very res-=f1TenperatureEzror ite ot o @ pioysmmiirm sl p
. . . res»=f1ErrUnknownSN: tF‘grthcun 2.7.9 [default, Dec 10 2014, 12:24:55) [MSC v.1500 32 bhit (Intel)] on win3Z _J
I|ghtwe|ght Contra ry tO Cross platform COmpI|er as CYGWIN. print 'Unknown Serial Number' Type "copyright®, "credits™ or "license()"™ for more information.
reg-=f1ErrUnknownSN Lhi memsssssmmmssmssmmsmssssms=m====  BESTIRT s===mm=mm===s==ssmms====mms===ss
res>=f1ErriWrongsN: e
Possible improvements et S
res>=fl1ErrUnknownDeviceError: Ox1
print 'Unknown Device Error! High Finesse Wavelength Meter started successfully
. . . res-=f1ErrUnknownDeviceError o t L
* The header file provided by the manufacturer had to be rewritten as a python ress=f1ErzUSBEzror: -
. . print 'USB Error! Traceback (most recent call last):
module for error codes and macros parsing. An interface layer can be S — File "epyshell§1>”. lime 1, in <modules
Implemented to dlreCtly use the C COde I;i'fflEifri;E;firir I'-Iamegizgi: name 'getll' is not defined
res-=flErrDriverError x> E.getlL -
res>=flErrDeviceliotFound: <hound method WavelengthMeter.getWL of < main .WavelengthMeter instance at 0x02Z9B4990>>
1 1 1 1 1 print 'Device Not Found' .
. Re!c)lace current DLL with 64 bit version proylded with the source code for e Py Edgeewnl)
possible better performance and compatibility with Ctypes. reosllerverStarted: %%
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