
A beam line for schools

Great things can happen when high schools get involved with cutting 

edge science, and that’s exactly what CERN is proposing with its 

new beam line for schools competition, which will form part of the 

laboratory’s 60th anniversary celebrations in 2014. The competition 

will be launched in the autumn term, 2013, at which time detailed 

information will be provided. In the meantime, here’s a taste of things 

to come…

CERN is famous for the discovery of the Higgs boson and the invention of the World Wide 
Web, but there’s much more to the laboratory than that. A large part of CERN’s research and 
KL]LSVWTLU[�PZ�JHYYPLK�V\[�H[�ZV�JHSSLK�Ä_LK�[HYNL[�ILHT�SPULZ��;OLZL�WYVQLJ[Z�YHUNL�MYVT�
investigating the inner workings of protons to probing the mysteries of antimatter. In 2014, 
CERN will be making a fully-equipped beam line available for schools, with beam-time being 
HSSVJH[LK�]PH�JVTWL[P[PVU��Q\Z[�HZ�P[�PZ�HSSVJH[LK�MVY�HSS�*,95�L_WLYPTLU[Z�

;OL�JVTWL[P[PVU�PZ�VWLU�[V�OPNO�ZJOVVS�Z[\KLU[Z�VM����HUK�VSKLY��PU�[LHTZ�VM�UPUL��;LHTZ�
may be composed of students from a single school, or a number of schools working 
together. Proposals will be pre-selected by a committee of CERN scientists, with the short list 
ILPUN�ZLU[�VU�[V�[OL�:7:*��[OL�JVTTP[[LL�[OH[�]HSPKH[LZ�HSS�WYVWVZHSZ�MVY�L_WLYPTLU[Z�H[�[OL�
laboratory’s SPS and PS accelerators.

;V�LU[LY��Z[\KLU[�[LHTZ�ZOV\SK�Z[\K`�[OL�H[[HJOLK�PUMVYTH[PVU�HIV\[�[OL�ILHT�SPUL�HUK�
L_WLYPTLU[HS�MHJPSP[PLZ��HUK�^YP[L�H�IYPLM�WYVWVZHS�L_WSHPUPUN�^O`�[OL`�^V\SK�SPRL�[V�JVTL�[V�
*,95��^OH[�[OL`�^V\SK�OVWL�[V�[HRL�H^H`�MYVT�[OLPY�L_WLYPLUJL�HUK�^OH[�PUP[PHS�[OV\NO[Z�
[OL`�TPNO[�OH]L�VU�\ZPUN�[OL�ILHT�MVY�HU�L_WLYPTLU[��;OPZ�ZOV\SK�UV[�L_JLLK������^VYKZ��
Applications will be accepted from autumn 2013, and the winning team or teams will be 
PUMVYTLK�I`�Z\TTLY�������;OL�L_WLYPTLU[Z�ZOV\SK�IL�JVUK\J[LK�PU�[OL�ZLJVUK�OHSM�VM�������
;V�OLSW�[LHTZ�WYLWHYL��H�ZLYPLZ�VM�.VVNSL��OHUNV\[Z�^PSS�IL�VYNHUPaLK�HSSV^PUN�LU[YHU[Z�[V�
ask questions of some of the people the winning team or teams will be working with.

;OL�^PUUPUN�[LHT�VY�[LHTZ�^PSS�IL�PU]P[LK�[V�*,95�MVY�H�WLYPVK�VM�\W�[V�[^V�^LLRZ�[V�JHYY`�
V\[�L_WLYPTLU[Z�VU�[OL�ILHT�SPUL��;OL�[LHT�^PSS�IL�KP]PKLK�PU[V�[OYLL�NYV\WZ�[OH[�^PSS�YV[H[L�
between three locations. Location one is the CERN Control Centre, from which all CERN’s 
HJJLSLYH[VYZ�HYL�VWLYH[LK��;OLYL��Z[\KLU[Z�^PSS�^VYR�^P[O�[OL�THJOPUL�VWLYH[VYZ�[V�KLSP]LY�[OL�
ILHT�[V�[OL�,HZ[�/HSS�L_WLYPTLU[HS�HYLH�^OLYL�[OLPY�ILHT�SPUL�PZ�ZP[\H[LK��3VJH[PVU�[^V�PZ�[OL�
,HZ[�/HSS�JVU[YVS�YVVT��MYVT�^OPJO�Z[\KLU[Z�^PSS�IL�HISL�[V�ÄUL�[\UL�[OL�ILHT�ILPUN�ZLU[�[V�
[OLPY�L_WLYPTLU[��(UK�SVJH[PVU�[OYLL�PZ�[OL�JVU[YVS�YVVT�MVY�[OL�L_WLYPTLU[�P[ZLSM��4LTILYZ�
of the school that do not come to CERN will still be able to take part in the data analysis and 
WHY[PJPWH[L�PU�[OL�L_WLYPTLU[�]PH�[OL�L_JOHUNL�VM�^LI�IHZLK�KH[H�



The CERN Proton Synchrotron (PS) T9 experimental area: 
WHFKQLFDO�VSHFLÀFDWLRQV

Beam energy: 
\W�[V���.L=�J�

Beam composition:  
H�TP_LK�OHKYVU�LSLJ[YVU�
ILHT�^P[O�H�ZPNUPÄJHU[�
electron component at 
TVTLU[H�SV^LY�[OHU���.L=�

Spectrometer magnet:   CERN’s 
*,95»Z�457���SHYNL��WVSHYP[`�JOHUNLHISL��
OVYPaVU[HS�KPWVSL�THNUL[�^P[O�H�TH_PT\T�
ÄLSK�VM��� ��;�V]LY�H�SLUN[O�VM���JT��;OL�NHW�
height is 30cm and the useful aperture width 
is 1m.
Installed measurement equipment: 
two threshold Cherenkov counters, a delay 
wire chamber and a scintillator.

Additional optional measurement 
equipment includes: two further 
scintillators, two further delay wire 
JOHTILYZ��H�ZP_�WSHUL�7P_LS�[LSLZJVWL�
MVY�WVZP[PVU�TLHZ\YLTLU[��Ä]L�SLHK�NSHZZ�
calorimeter blocks for energy measurement, 
a four-layer straw detector for position 
measurement. 

Dimensions of the 
experimental area: 
5m x 10m. 

Schematic diagram of the T9 experimental area
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T9 beam characteristics

;OL�; �ILHT�PZ�H�ZLJVUKHY`�ILHT�SPUL�WYVK\JLK�MYVT�H����.L=�J�WYPTHY`�WYV[VU�ILHT�
ZSV^S`�L_[YHJ[LK�MYVT�[OL�7YV[VU�:`UJOYV[YVU��;OL�; �ILHT�JHU�IL�VWLYH[LK�PU�[OL�LULYN`�
YHUNL�IL[^LLU�����HUK����.L=�J�HUK�OHZ�H�TVTLU[\T�YLZVS\[PVU�VM�Q\Z[�V]LY�������;OL�
TH_PT\T�TVTLU[\T�IHUK�PZ���������;OL�; �SPUL�JHU�[YHUZWVY[�LP[OLY�WVZP[P]L�VY�ULNH[P]L�
WHY[PJSLZ��;OL�ILHT�PZ�H�TP_LK�ILHT��+LWLUKPUN�VU�[OL�ILHT�TVTLU[\T�HUK�ZPNU�JOVZLU�
[OLYL�HYL�WPVUZ���HU[P��WYV[VUZ��L��VY�L��HUK�H[�[OL�WLYJLU[�SL]LS�HSZV�RHVUZ�HUK�T\VUZ��0U�
[OL�ULNH[P]L�ILHT�TVKL�[OL�MYHJ[PVU�VM�LSLJ[YVUZ�JHU�IL�HZ�OPNO�HZ�����H[�����.L=�J�I\[�
KYVWZ�[V�e���H[���.L=�J��MVY�[OL�LSLJ[YVU�LUYPJOLK�[HYNL[��>P[O�[OL�OHKYVU�[HYNL[�[OL�LSLJ[YVU�
MYHJ[PVU�PZ�T\JO�SV^LY��;OL�HIZVS\[L�YH[L�VM�L� is the same as for e- at the same momentum, 
but relative to hadrons the fraction of e� in a positive beam is lower than e- in a negative 
ILHT��;OL�ILHT�PZ�KLSP]LYLK�\UPMVYTS`�V]LY�H�I\YZ[�VM�����ZLJVUKZ��+LWLUKPUN�VU�ZJOLK\SPUN�
Z\JO�H�I\YZ[�PZ�WYV]PKLK�[`WPJHSS`�VUJL�VY�[^PJL�WLY�e���ZLJVUKZ��;OL�TH_PT\T�WHY[PJSL�YH[L�
per burst of 10��PZ�HJOPL]LK�MVY�H�����.L=�J�WVZP[P]L�ILHT���-VY�ULNH[P]L�ILHTZ�[OL�YH[LZ�HYL�
[`WPJHSS`�����[PTLZ�SV^LY�HUK�[OL�YH[LZ�KYVW�ZPNUPÄJHU[S`�H[�SV^LY�LULYN �̀

More details can be found at:  
http://sba.web.cern.ch/sba/BeamsAndAreas/East/East.htm .

T9 parameters

Parameter T9

4H_PT\T�4VTLU[\T�B.L=�JD 15

7YVK\J[PVU�HUNSL�BTYHKD 0

+PZ[HUJL�[HYNL[��YLMLYLUJL�MVJ\Z�BTD ����

)LHT�OLPNO[�HIV]L�ÅVVY�BTD 2.5

(UN\SHY�HJJLW[HUJL�/VYPaVU[HS�BTYD
                                   =LY[PJHS�BTYD

����
����

(JJLW[HUJL�ZVSPK�HUNSL�B�Z[LYHKD ��

;OLVYL[PJHS�TVTLU[\T�YLZVS\[PVU�B�D 0.24

4H_PT\T�TVTLU[\T�IHUK�B�D ±10

4HNUPÄJH[PVU�H[�YLM��MVJ\Z��?��@� 1.0, 1.2

Protons on North target per spill 15 1011

4H_PT\T�Å\_��KLWLUKPUN�VU�W��8����� 10�



Synoptic of East Area beams in 2014

CERN PS East Hall layout



Some photographs of the experimental facilities

The end of the T9
 beam line

The MNP17 magnet

Collimator controls 
in the East Hall 
control room

A pixel telescope


