
�yxSwQB w u�QoWywSB ����� p�U QO x�oWywSB

��WN�xr� Ow�O
��i�Qowrwy QO uw�wro w lQ�wm ��tUqB �m�t�v�O X�wN

��R��� QU�� O�U
��yxO�O �wQ Q� CCFM pwLD CqO�at uDiQo Q�v QO �� ���W� QF� �UQQ�

�DIS

��yU u��WN� Ot�L
��yxO�O QO T p�v�m QO OQivt A�D lQ�wm O�rwD ��kt K�U �Q�oxR�Ov�

��	
� p�U QO Tev�� �x�rw�
�u����QD �Oyt

��y�R�UxOQWi R� xOtQ� �v��t ��y�SQv� QO uQ�kDQ�� CUmW �xar��t
QO u���B �SQv� l� R�i ��Q� u ��y�v��V�B w u�tU� Q �x� Q�v �xi��� O�a��

�C�QP ��yxOvyOOQwNQ�
��wkD O� Qi O�U

R�UQ�mW �OvD x�W ��DU�Q QO Q�OQ�� C�QP �� RwD Q� �U���vet Q�Hvy�v QF�
�u�ovU ��yuw� OQwNQ� V��tR QO

��JtQJ O� Qi
��i�Qowrwy �xO�� R� xO�iDU� �� �yuwRt uOW �wP �m�t�v�O �UQQ�

�����N �Q�U
Ro�y uwRw� O�rwD ���yv Cr�L �� �FvN u�� QH j� Q� R� sa� Q��eD �xar��t

�LHC QO
��R� Q�D xH�wN �QyR

��uwO� V��tR R� xO�iDU� �� �i��� O�a�� �wHDUH QO
��Ow�O �ra

VwQ R� xO�iDU� �� �wk VvmsyQ� �� �twDv�wm ��yu�O�t �x� Q�v �xar��t
��Q�Owtv �wrQ�m�Cvwt

��rv� R s� Qt
QO �D �W�B�w �xN�W QO OQivt A�D lQ�wm �oOvm �QB ��kt ��U �Q�oxR�Ov�

�yQo��DW w C�QP �xOmWywSB

CwUmW�B u�O�DU� �

uqOQ� O�yQi
�aiQ� u�Or�s�UL

�tra C��y �

�Cv��l �B O�aU
�OQivt A�D lQ�wm O�rwD ��kt K�U Q�oxR�Ov�

�O�Rm �N uULt
�Yv w �v�tR R�UQ�mW�CN�U C�rw�Ut �� l�v�Q�� CT�PPS �xSwQB

�testbeam s�Hv� w CMS V��tR� QO u�

��O���hHv �OtLt ��DHt
�Ro�y wO ���yv Cr�L R� xO�iDU� �� LHC QO xi��� O�a�� ��Q� wHDUH

��iYt p�a�tU�Q�t�
��i�Qowrwy w T�Oty u�O�t �x� Q�v QO �oO�vDsyQO

�QDmO�UB u�QoWywSB �

�u�wN� u�t�
��Wv�Qo CUmW QO VQ�Hvy� R�� xwQo

�O�Sv�vqY� ��DQt
��tUqB QR�r w �tUqB Q�OQ�� C�QP wDQB ��yQo��DW

��t�YDa� uULt O�U
sQH RmQt �SQv� �� �vwQDmr� wO p�v�m QO xi��� O�a�� ��Q� wHDUH �xar��t

�CMS QO Crw uwQDmr��QD 
�

�	 �B��B �xQ�tW 
�



s�kt u�QoWywSB �

�x�oWywSB ��QiaH xO��a
�CMS QO uQ�kDQ�� �wHDUH

��DWy� O�yW x�oWv�O ��v�UL �ra O�U
��D��Uv Q�e �U�Oty ��yuQ�kD QO �QUm C�kDWt
�u�QOvR�t 	Qw�vi w sra x�oWv�O ��yr QwBv�N xRtL

xOvyOOQwNQ � QO A� D lQ�w m Q�H vy� v ��y� oOWCiH ��Q � wHDUH
�TLEP�Higgs

�u�vtU x�oWv�O �u��tQN �kv�ra
��D�P ��ylQ�wm QO �� RwD ���wD xar��t

�OyWt �UwOQi x�oWv�O ��QUxv�� �Q��N ��DQt
�m� QDmr� ��y���kwO �Q�oxR�Ov� QO xOv� ��yQo��DW ���v�wD �UQQ�

��ylQ�wm
�VQiD x�oWv�O �����Q �QyR

��U���vet u�O�t Qw�L QO �wk �oOWCiH �� ��tUqB
�u�yiY� �DavY x�oWv�O �O�RQ�W OtL�

�u�tU� Q �x� Q�v
�u�QyD x�oWv�O ��Q��Y �raT��a

�Oa� xU w wO QO R�Ov�x�QOwN T�Oty u�O�t �x� Q�v
��DWy� O�yW x�oWv�O ��Q�m ��ra OtLt

��i�Qowrwy �xO�� R� xO�iDU� �� �vw	ro lQ�wm ��tUqB ��yC�Y�N h�YwD
��DWy� O�yW x�oWv�O �xvt�N p��dQ�i ��Q

�CND ���v�Ht ��yu�tR��i �i�Qowrwy
�u�QyD x�oWv�O �s�yi �ra

��yxO�O �fb��� �	 R� xO�iDU� � � w �D vwDBr � vQ�k DQ �� GwR �wHDUH
�CMS R�UQ�mW QO xOW�QwOQo

�tD� 	SQv� u�tR�U ��DWQ �atq OtLt
�uwQDmr� ��N Qo��DW

�Q��mQ�t� �DavY x�oWv�O ��Jxe�Qt RwQy�
�O�R uwQDmr� QR�r QO �yl�vwtQ�y O�rwD

��tRQ�wN x�oWv�O ��OL�w �ra
��tUqB xrtH R�� �i�Qowrwyltm x� pO�aD R� GQ�N ��ysDU�U �xar��t

��uwro lQ�wm

s�ktQ�e QoWywSB �

�OR� x�oWv�O �O�Sv�wUwt OtLt
KQ� uDiQo Q� v QO � � xO���k A� D lQ�wm �W� B�w QO uwQO�y�B O� rw D

�CM�VFN

�CrwuwQDmr� �QD 
� sQH RmQt �SQv�
�Qm �W Ot�L O�U

�xOvwQ Gwt �� R�UxWwN �L�Q�
��Q��Y u�UL

�u�wDQB ��yQR�r R� xO�iDU� �� Q�OQ�� C�QP �yO��DW
��v�t�U xO�RQiY pwD�

�uwDBr pt�W ���yv ��yCr�L QO uQ�kDQ�� �wHDUH
��QiY OwtLt

s�UkD
 x� �w� Qt l�v�Q�� �Ward� �OQ�w� O�LD� w �a��D VQ�Hvy� R��
����NQ�e

�OQivt �Qy�� �Q�U
��yxO�O �wQ Q� CCFM pwLD CqO�at uDiQo Q�v QO �� ���W� QF� �UQQ�

�DIS

��U��a O�wv
�Q�Hvy��v p��U QO ��NQ�e C�QF� �xar��t

�xv�DU� �HQi u�t�
��yv �Wv�Qo u�o wO w �yu�O�t �x� Q�v QO �oO�vDsyQO �B wQDv

�VN�Z��i �t�W
x� u�ovU ��ylQ�wm ��y���kwO u�tt ��wv� Q� xOWK�LYD Ow�k �UQQ�

�OQ�Ov�DU� pOt ��Qwl� R�i hWm Qw�vt
�sU�k u�UL

�u�Q�� Qwv �xtWJ VQ��v� �xkrL x� j� QRD sDU�U �L�Q� �R�Uxv�y�
��v�� Qk u�UL

�vQ�kDQ�� ��y�Qw	D QO ��xv�t�B ��yuwDv�DUv�� �DWoR�� 
��wQ �xar��t
��SUN� ��xv�t�B xwQo �� N��

��v�� w�m Vw� Q�O
�u�tU� Q �x� Q�v QO ��We �wQ �yxr�Jy��U pL

���mwm ��Q�ra
QO u x� �w� Qt �Firmware� Q�Ri�CiU w QO�t OQw� CN�U w �L�Q�

�PPS �v�tR R�UQ�mW �xSwQB
�u�� Q�t C�O�U xtHv

�hrDNt ��yQwD�rwOv� QO O�R uwQDmr� QR�r V��D �R�Ux��W
�KY�v �ra

��U�vWu�y�m w �i�Qowrwy
�QwB�Wv Vw��U

�QO�v ��y�W�B�w QO O�OH l� R�i �UQQ�
��Q�U �OtLtQ�� xtwYat

�xOvyO��DW u�W�t QO xm� Q�� �R�Ov�x�Q w l�t�v�O


� ��	� u�DUtR



��OtL� u�Qta
��x�U�Lt w C����mQD� �yOQ� Q�m w O�Oa� �x� Q�v

��Q�NDi� u�t��
�u���B Oa� �SwrwB wD �xUOvy

��Qro�� s�QyW
��Q�H �xUOvy

�Q��mQ�t� �DavY x�oWv�O R� Qwt�t� u��OytQwB OwaUt
����� Q j�vt
�h� QW O�OQ�D
����Hx��H Q�H

�����Q xi��� RwQy�
�x�U�Lt w C����mQD
�QwB�vULt s�QyW

����� Q j�vt
��Q�Yv sF�t

��m�t�v�O ��ysDU�U �xUOvy

�QDmO�UB u�QoWywSB �

�xO�RQeY� uULt
����Hx��H Q�H

��t�YDa� O�t� O�U
��x�U�Lt w C����mQD� �Q�v QDw�Bt�m swra

���i�L pwUQ
����Hx��H Q�H
�V��DU u�t��
��Q�H �xUOvy

�x��U x�W s� Qt
�x�U�Lt w C����mQD

��kO�Y VQ�
����Hx��H Q�H

��QOiY OtLt
�R�r�v

��D�wrY u�iQa
���xQ�B p�Uv�Qi�O CqO�at

��Q���ra Kr�Y
��Q�v QDw�Bt�m swra

�dwQi x��Qt
�R�r�v

u��wHWv�O �

��v�wO�D �QOvmU� p�a�tU�
�u��t�vy� �O�y
��Q�YL �Oy

��DwrN ��QOtLt
��R� Q�DxH�wN �QyR

��O���umQ V� wQO CtYa
��v�U�rm �v��O uULt

��O���u�UL ����Q TwOQi
��QHL 	��vY u�y�W

����Um �Q�tU
�u�� RwOro ��Q

��t�kt s��k xO�ROHt OtLt
��QY�v uULt

��yx�oWv�O Q��U R�� wHWv�O u�QoWywSB �

�h� QW �DavY x�oWv�O ��i�vY� �t�W
�u�tU� Q �x� Q�v w �i�Qowrwy

�h� QW �DavY x�oWv�O ��D��F O�Ry�
�u�tU� Q �x� Q�v w �i�Qowrwy

�u�yiY� �DavY x�oWv�O ��v�Q�vJ u� Q�W
�CMS QO uQ�kDQ�� �wHDUH
�OR� x�oWv�O ��Qm �P u�t�B

�u �Ow��v w O�rwD QO l� Q�D �xO�t Q� sm �L CqO�at
�h� QW �DavY x�oWv�O ��O��a Oy�H

��twDv�wm ��yxr�Jy��U QO �qN �twDv�wm ��yR�NwCi� QF�

C����� Q �xOmWywSB

CwUmV�B u�O�DU� �

�v�H� Qq �� O�wHOtLt

�y�WwQUN ��Qtqe

�v�yWyW TtWQ�t Vw��U

�tra C��y �

��o�� KDir�w�� u�trU
��x�U�Lt w C����mQD� �twDv�wm C��U�Lt

�	 �B��B �xQ�tW 
�



Twisting by automorphisms of extended a�ne Lie su�

peralgebras�

s�kt u�QoWywSB �

���Hx��H Q�H

�h� QW �DavY x�oWv�O ��mvQwB ��QOtLt
�� yQ� D N� U x � x D U ��w �� yh�Q o Q ox �� L� O�O a� uw o � vw o ��w v�

��Q�H
��tRQ�wN x�oWv�O ��QiaH xrL�Q

���xrtHl� sN l� x� xDU��w Blow up ��yQ�H �xar��t
��tRQ�wN x�oWv�O ��Q�ov�yH s� Qt

��a�wt �Swrwtywm w �ypwOt ��N Xkv
��tRQ�wN x�oWv�O ������O �kDOtLt

� v� owOx t � v �� ypwO t R� X�N �O�O a D OH�w �� yx k rL �x a r� � t
�CN� Qm� Q�e

x�U�Lt w C����mQD

��DWy� O�yW x�oWv�O �uULr�w�� �H�L uUL
��� w�vD OOa j� Q� R� �QwO �R�tnvQ

��Uw� u�Or�Q�Yv xH�wN �DavY x�oWv�O ��v�� Qk s�y�Q��
��yh�Qo �i�� ��y�oS� w

����HQ O�yW Q��O C�� QD x�oWv�O ��vt�t ��QO�tL
�Q�OCtqa ��yh�Qo QO QiY �HI�y ��yu�� QH

���� Q j�vt

�Q��mQ�t� �DavY x�oWv�O ��v�wD pOvWwQ u�vR�v
��Qorta ��yQ�H R� ���yQ�DN�U QO �Q�PBh� QaD

�Q��mQ�t� �DavY x�oWv�O ��O�it ��Q�ra
�NIP ��yx� Q�v w �Q�O��B �x� Q�v ��yTqm QO ���y�Ov�xOQ

R�r�v�

�CavY w sra x�oWv�O ��v�H�k� xr�OU�
���Ns�v �w��� CqO�at p�tQDUm � ��y��wH �Q�Ov�Qm

��v�tN s�t� �rrtr�u�� x�oWv�O ��v�R�Q utLQr�O�a
���xrLQtwO ��yVvm �w ��Q� �OH pOt QO Q�Hiv� ��yGwt

�u�QyD x�oWv�O �xvt�O �v�t�rU O�Ht
�OLt w �OL p�tQv �wQNt �ULQ� M�v�� ��y��i QO xQU ��yp�t�v�t

� �yR�U

�O�SvQO�k Q��v�R
����� Q j�vt

��	R�� QU KQ�� �Q�k O�Okt
����� Q j�vt
��t�Ok O�aU

��R�Uxv�y�
�O�Sv�r�tm �ra

�xUOvy
�x� Qk �vWro OtLt

����� Q j�vt
��mr�t 
v� R

�x�U�Lt w C����mQD
��	R�� QU KQ�� �iHv Ot�L

�R�r�v
��OQmyO OL�w x���Q

��yQ�H V��tv �x� Q�v

OWQ� u�QoWywSB �

���Hx��H Q�H

��QyRr� x�oWv�O �QP��v�w�O u�Qt�m
�h�a� u� QmUq ��ypwOt l� Swrwty w ��xkrL ��yC�Y�N

R�r�v�

�TQOt C�� QD x�oWv�O ��v�t� OwaUt O�U
��Qorta ��ypwOt w �yQ�H �y�vDt �� QkD

u�yiY� �x�aW

���Hx��H Q�H

�u�yiY� x�oWv�O ��yr�OU� O�wH
�QOvrUw� pwtQi ��kDWt xNUv

x�U�Lt w C����mQD

�u�yiY� �DavY x�oWv�O ��O�t� ��Qtqe
��RQt �x� Q�v QO �D�k�kLD �xr	Ut OvJ
�u�yiY� x�oWv�O ��yr�O�a ��Q�ra

��yh�Qoh�� ��yxwQo �xkrL OQwt QO �mUvqB�m QiY x�raswUkt TOL
�pw� �OOa R� �v�wD �x�DQt R� ��yxwQo ��y�DN� QOwN w �r�m

Q�H

�u�yiY� x�oWv�O �s�a� O�aU


� ��	� u�DUtR



���Hx��H Q�H

�u�yiY� �DavY x�oWv�O��tW�y Q�t�
�OQwit�t�wwvrDU�m s�v ��Q� QDj�kO �q�� u�Qm

�OQ� Q�m C����� Q

�u�yiY� �DavY x�oWv�O ��Q�D�D �Oyt
p�Uv�Qi�O CqO�at ��Q� �k���v� QY�va R� R��v�� VwQ �R�UxO��B w R�r�v

��ov�mD ��Q�O ��xQ�B
�u�yiY� �DavY x�oWv�O ��i� QW sF�t

R� xO�iDU� �� �U� QD�t ��xrtHOvJ xS� w Q�O�kt �OOa C��U�Lt �Q�O��B
���xQ�L Q�H

�u�yiY� �DavY x�oWv�O �QR�o O�Ht
�u�mD ��ysDU�U ��Q� ��NQ�e ��yxOvvmpQDvm �L�Q�

�u�yiY� x�oWv�O �u��DN�wv �QeY
��OLtQ�e O�kt �R�Uxv�y� p��Ut pL ��Q� �OOa ��yVwQ

�DU� R C����� Q

�u�yiY� x�oWv�O �VQwQB O�RQi

Algebraic linear codes with constraints�

s�ktQ�e u�QoWywSB �

x�U�Lt w C����mQD

�h� QW �DavY x�oWv�O �xO�Ru�t� u�t�
����wD �x�U�Lt �xr	Ut QO u OQ� Q�m w �D�aq�� �oO�J�B

�R� Q�D x�oWv�O �s�Qty� u�Wi�
��yj���D �� �yv �x���Q w h�Qo QO xYNWt �x��L� OOa w �twQ �x��L� OOa

�h�Qo
�R�wy� u�QtJ O�yW x�oWv�O ��Q��RH ��DHt O�U

�s�vtxrY�i �r�m ��yh�Qo
�OwQy�W x�oWv�O ��y�W�ra sF�t

��yv �QUvm V��tv T�U�Q� �yh�Qo �ovQ OOa �UQQ�
�R�Q�W x�oWv�O ��Ow�a ��QOtLt
��yh�Qo �xS� w Q�O�kt u� QDoQR� �xar��t

�u�QyD x�oWv�O ��v�kQe ToQv
�u ��yOQ� Q�m �NQ� w xS� w Q�Okt �xr	Ut l�

��� ��Q�vk s� Qt
��yh�Qo QO �m�t�v�O xQU Q�e �R�tnvQ

��DWy� O�yW x�oWv�O ��Uwt OQ�� O�Sv sQLt
�Q�ODyH ��yh�Qo�xwQo w �yh�Qo�xwQo

xUOvy

�Q��mQ�t� �DavY x�oWv�O �u��r�iD O�aU
��y�vDt�v ��yu�O�t �wQ �ysN ��yGQ� �UOvy X�wN

��DWy� O�yW x�oWv�O ��Q�Ni T��a
��� Q� ��y�Q� R� �Y�N �xDUO ��Q� pO�aD ��yCr�L

��� ��QmW hYvt wQUN
�p�Uv�Qi�O CqO�at w po�U ��xv�t�B ��ysQi

pkDUt

�Q��mQ�t� �DavY x�oWv�O ��v��m Vw� Q�O
��v�v�tQDO �yHw ��ypxO�� ��N �xDWQ �UQQ�

u�yiY� �x�aW

p�tDL� w Q�t�

�u�yiY� x�oWv�O ��OU� O�Ht
w C�aq�� s�y� it �� v �t Q � sDU�U Qta pw� �iO�Y D �R�UpOt

��oOQwNr�U
R�r�v�

�u�yiY� x�oWv�O ��OvQy �v�t� ��Q�ra
�u�Qm�� ��yxawtHt Q� xOvy�m ��yCW�ov

�u�yiY� x�oWv�O �Q�Ni O�Ht
��yQorta ��Q� T�� wrw��TBri�A�W�� C�Y�N

�u�yiY� �DavY x�oWv�O ��v�yiY� QYv pwUQ
�w�q ��yQ�H x� xDU��w ���Hx��H�v n�r ��y��i

x�U�Lt w C����mQD

�u�yiY� �DavY x�oWv�O ��y�W�Qi u�����Q ��Q
��y�vDt ��yu�O�t �wQ �w��� ��ysN VQ�tW

Q�H

�u�yiY� �DavY x�oWv�O ��Ow�y� OwtLt
��t���m �v ��yQ�H R� �t�taD u�wva x� �Q�HvR�lD��B ��yxkrL w �ypwOt

�u�yiY� x�oWv�O ��v�yiY� QYv ��Q�ra
�C� wr �Q�Ut �Q�H ��y�RQ�sy w �yxWwo

�u�yiY� x�oWv�O �xO�RhUw� xL�rt
��a�wt Qw� x� ��x��B l�Uqm xO�U �r ��yQ�H QB wU ��yV��tv

j�vt

�u�yiY� �DavY x�oWv�O �VWwm ��QOtLt
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