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Abstract

800 SRF cavities and 100 SRF cryomodules are under

test in the AMTF Hall at DESY, Hamburg. Testing of such a

large volume of components requires a management system

which can store the measurement data. In addition the system

should simplify tasks which are recurrent. In the case of the

system developed at AMTF, communication with external

databases has also been developed. An added complication

is that not all the test procedures are identical for each com-

ponent, and therefore the management system keeps track of

all work done for each of the individual components. In the

case of the vertical acceptance tests for the 800 SRF cavities,

the management system provides an interface for specifying

a decision of the next step each cavity (e.g. send for module

assembly or retreatment). This paper describes the most

important parts of this system.

INTRODUCTION

Limited time, manpower, capacity of test infrastructure

and amount of processed information caused necessity of

having a tool, that would make easier to manage available

resources effectively and provide space for data required

to proceed with tests. The tool should also provide access

to common data space from multiple locations at the same

time, restricted however by user’s permissions. In response

for these requirements IFJ team designed and developed a

system dedicated for managing tests at AMTF (Accelerator

Module Test Facility) [1].

OVERVIEW OF THE SYSTEM

In the managing system test of every object is divided

into steps, that have to be performed in defined order. Ev-

ery following step depends on previous ones – activity con-

nected with the step can be started only if appropriate cri-

teria are met. In case of unexpected events (e.g. cold leak)

test sequence may be changed by authorized person. Test

progress contains information about past and future steps

for selected object and is up-dated according to activities

and decisions. The managing system allows also to view

summary for AMTF - current status of test infrastructure

and all tested objects.

Test of every object provides measurement data, that have

to be saved for further analysis and transferred to the ex-

ternal data base. Results of measurements require appro-

priate representation in the data base, transfer procedures

and user interface. The managing system implements all

these functionalities. Results of measurement are formatted

into XML files and then uploaded to the internal data base

(AMTFMEAS). Data are assigned to appropriate test and

activity (step) to be easily accessed and avoid an ambiguous

situation. In this point results can be viewed and analyzed in

dedicated sections, i.e. preparation, vertical test and module

test. After approval by authorized persons the data are finally

transferred to the external data base (XFELDB).

IT REALIZATION

AMTF managing system is realized as server - side Java

application (Tomcat 7). It is implemented on Linux (Ubuntu)

server encapsulated in Apache 2 server with jdk connection

(see Fig. 1). Java application is connecting with external

Oracle database server. Functionality of the system on the

clients computers is completely independent from operat-

ing system and internet browser used. Clients computers

requires only Internet browser with enabled JavaScript. Ap-

plication have an access control realized in two steps. First is

htaccess on the Apache side. Second is a realized in the ap-

plication. Application have implemented privileges system

with special permissions for special groups of users.

Figure 1: Basics of the IT realization of AMTF Managing

system.

AMTF STATUS

From the planning of the works point of view important

part of the system is a summary created from all components

tested and staying at AMTF. Managing system provides two

such summaries. One is directly accessible from the system

(see Fig. 2). In this summary view user can find cavities

which are during the testing or preparation for the testing

(upper part of the view). In addition summary tables for cav-

ities are available. In those tables user can check how many

cavities are currently stored at AMTF and how many have

been sent to vendors or for assembly of the cryomodules.

Second part of the AMTF status table is so - called "AMTF

monitor" (see Fig. 3). In this tool all important parameters
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Figure 2: Status of the cavities in AMTF including storage

places.

for 5 test benches (2 vertical and 3 horizontal for cryomod-

ules) are displayed. Part of those information (such as vac-

uum and cryogenic status) are gathered from DOOCS [2]

and EPICS [3] control systems. Rest, such as cavities po-

sition and actual status, are taken from AMTF Managing

system. AMTF Monitor is a standalone website and it can

be accessed from DESY intranet. It is constantly displayed

at AMTF providing status data for personnel.

Figure 3: AMTF monitor. Status info with all information

displayed constantly at AMTF.

PREPARATION DATA

After delivery to the AMTF the cavity has to pass the in-

coming inspection and is prepared for high power test. The

very first RF activity is measurement of RF spectrum and

comparison with reference data from manufacturer, in order

to calculate so-called "field flatness". Afterwards in prepara-

tion phase HOM (Higher Order Modes) couplers are tuned -

it requires multiple RF spectrum measurements in different

input-output configurations. In general, measurement of RF

spectrum is performed during all key parts of cavity test,

i.e. incoming / outgoing inspection, HOM couplers tuning,

vertical test, test in module. The managing system makes

it possible to view and compare RF spectra measured for

a cavity during its entire history (see Fig. 4). Additionally

the system checks for new reference spectra (e.g. after weld-

ing into tank or assembly into module) and download them

automatically.

Figure 4: Data from spectra measurements.

VERTICAL TEST DATA

In order to determine single cavity performance it is mea-

sured in vertical test-stand. According to results of vertical

test a key decision is made on follow-up (e.g. assembly into

module, retreatment and so on), therefore deep analysis of

measurement data is required. The system allows to view

relation of quality factor and radiation versus electric field

and compare it with acceptance criteria and results of pre-

vious tests. After selecting curve and point it is possible

to see more detail information (e.g. power traces, quality

factors, vacuum and cryogenic conditions). Data from ver-

tical measurement is shown on Fig. 5. Additionally the

system provides automatic report generation, what signifi-

cantly decrease time needed for document preparation after

test.

Figure 5: Vertical measurement results.

CAVITIES DECISIONS

After vertical test of single cavity a decision about next

steps is taken by responsible person (cavity owner). Follow-

ing decisions are available for cavity owner in the system:

• Send to Saclay
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• Send back to RI

• Send back to EZ

• Handover to FLA

• Retest at AMTF

• Retest at Hall3

• Retreatment at Hall3 and retest at AMTF

• Retreatment at Hall3 and retest at Hall3

• Clean room for leak check and new assembly

• Obacht inspection

• Send to EZ for chimney repair

• Send HiGrade cavity to EZ for tank assembly

• Send HiGrade cavity to RI for tank assembly

• Store and wait for decision

Special window for taking a decision is shown in Fig. 6.

Figure 6: Decision of the next step for cavities.

CRYOMODULE DATA

Before placing a module in the XFEL tunnel all its com-

ponents (i.e. cavities, coupler, tuners, LLRF, vacuum and

cryogenics lines, magnet) have to be tested once again at

AMTF. Test procedure consists of steps that simulate future

module operation with the beam (i.e. calibration, flat-top,

heat-loads), which are crucial to determine module perfor-

mance. It is also important, that all high power measure-

ments require special vacuum and cryogenic conditions, so

the module parameters are checked also from this point of

view. The managing system makes possible to analyse re-

sults of measurements for module and compare results for

cavities in-module with vertical test as well. Below the most

important info panels and sections of the cryomodule part

of the system are described.

Cryomodule Calibration

Cryomodule calibration is an important step during test.

To be able to analyse the data acquired during calibration

special panel have been implemented. This panel let user to

check all of the calibration values including the plots. Avail-

able plots shows power forwarded and reflected, response

from the cavity and fit from this response necessary for fur-

ther calculations. Cryomodule calibration view is shown on

Fig. 7.

Figure 7: Cryomodule calibration.

Flat - Top Measurement

Single cavity measurement in the cryomodule, so - called

"Flat - top" is a complex activity where a lot of data is col-

lected with dedicated application. Those data are uploaded

to the system after the test. However, there is another part

of system which allows operator to enter manually most

important cavities parameters during the test (see Fig. 8).

This step requires interpretation of data by a person directly

testing the cavity.

Figure 8: Flat - top measurement.

Vacuum and Cryogenic Data

As already mentioned, AMTF managing system collects

not only the RF measurements results. The vacuum data de-

scribing conditions during and after the test (including mass

spectrometry of the beam line) is stored as well. Cryomodule

vacuum view is shown on Fig. 9.

During the cryomodule test at AMTF most important

cryogenic parameters are measured as well. The cryogenic
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Figure 9: Vacuum data.

part of the system (see Fig. 10) allows cryogenic operators

to manually insert results of the Heat Loads measurement

and RF operators to insert calculated quality factor of the

cryomodule basing on the Heat Loads at 2K circuit.

Figure 10: Cryogenic data.

CONCLUSION

Experience earned during tests in AMTF leads to conclu-

sion, that cavity and module managing system is necessary

part of the project. The system has proven its high use-

fulness in coordination of work, communication between

teams, transferring measurement data and making appropri-

ate decisions. These reasons are important in case of limited

time and manpower, especially when there is no room for

mistakes. Despite life time of the managing system is lim-

ited by end of tests at AMTF, it will be important source of

experience for the future.

ACKNOWLEDGMENT

We would like to thank IFJ - PAN engineers and DESY

Colleagues for their support, patience and advices during

implementation of the system.

REFERENCES

[1] J. Swierblewski, Large Scale Testing of SRF Cavities and

Modules, Proceedings of LINAC2014, Geneva, Switzer-

land, p.426-430, 2014 http://accelconf.web.cern.ch/

AccelConf//papers/tuioc01.pdf

[2] G. Grygiel, et al. "DOOCS: A Distributed Object-Oriented

Control System on PC’s and Workstations", PCaPAC confer-

ence, 1996.

[3] L.R.Dalesio, et.al., Distributed Software Development in the

EPICS Collaboration, presented at ICALEPCS, Oct. 29 - Nov.

3, 1995.

Proceedings of SRF2015, Whistler, BC, Canada TUPB117

Projects/Facilities - progress

A04-Operational Experience from Existing Facilities

ISBN 978-3-95450-178-6

913 C
op

yr
ig

ht
©

20
15

C
C

-B
Y-

3.
0

an
d

by
th

e
re

sp
ec

tiv
e

au
th

or
s


