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R2SUT VXWZY VDY\[^]`_badcfe ghcfijijk lZYma
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Level 2
Trigger

Level 1
Trigger

4 Events
L2 Buffers:

300 Hz Accept Rate
~ 20 Latency
Asynchronous 2-stage Pipeline 

µs = 1/50 kHz

132 ns Clock Cycle)(

L1+L2 Rejection factor: 25,000

Rejection factor:
Accept rate < 75 Hz

> 4

Mass
Storage

L1 Accept

L2 Accept

42 Clock
Cycles Deep

DETECTOR
7.6 MHz Crossing Rate

L1 Storage
Pipeline:

7.6 MHz Synchronous Pipeline
Latency

< 50 kHz Accept Rate
5544 ns = 42 x 132 ns

DAQ Buffers /
Event Builder

Level 3
System
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VECT,SNEXT,SAFETY

Compute SFIELD,SMULS,SLOSS,SDCAY

Compute distance up to next Delta ray production SDRAY

Compute distance up to next hadronic
interaction CALL GUPHAD SHADR

STEP = minimum of all steps

IF(FIELD=0) linear extrapolation
otherwise CALL GUSWIM

otherwise CALL GUSWIM

Check if still in same volume. If not reduce step
and start again CALL GINVOL

Multiple scattering: CALL GMUL/ GMOL
CALL GINVOL

If Hadronic interaction: CALL GUHADR
If Decay: CALL GDECAY

If Delta ray: CALL GDRAY

VECT,STEP,NMEC,LMEC,NGKINE
INWVOL,IGNEXT,ISTOP,DESTEP

Ï`Ð^Ñ5Ò�ÓNÔ�Õ(ÖÇ×!Ø�ÙzÚ\ÛnÜ�Ý�ÞzØfßjÓNà�áKâ7ÐGã�Ñmärà�å�Ó|æ5ã�ç\ÐGã�ÙzèéÜ�ê�Ú\ë§à�çnàoßjÓNà�áKâ7ÐGã�Ñ§ÓNæ�ÒfßjÐ^ã�Ô�Ôuìfà�ímî�ïGÔ

ð�ñ



òkóõô ö�÷ øúùPû�÷ û�ü�ý´þ:ýéÿ��mü ����� �mü��mø��mùgû �
	éþ���
kÿgü��

��������� ��������� �"!#�%$'&
(*),+.-0/21436587:9,;=<#14365>14;4+?7A@*+CBD-0+E9,F,+EFG-0H=<I+�/�JKH4/2LM-2/01436587:9N;OH4JPLO14;Q9,+C-07:3R36)#14/2;4+4SUT"7:;QVN/2+.WXSZY.F,+�<N7:3E-2@
),H\[]-2),+^-0/21436587:9,;�14_A;QHQ/27Z-0),L 7A@*LOHDF,7A`,+�FaScbd9N+E[�-2/01436587:9N;=-�eD<I+4f'g\h8i8hDj8k�l]m�7A@*F,+E`#9N+�Fn-2H=_o14pI+�_
LO14;Q9,+C-07:3qL�HQ9,HQ<IHQ_A+�@�S
(*),+nrtsDutiXvQw
xy14/�7o14p,_A+4fz[{),7:36)
7:@�LO+�149t-=-0H�@|-0HQ/�+}-2),+�~C�:~6�C�������=36)#1y/2;Q+}H4J
1�<#14/|-07:3E_:+yf�7A@=V,@2+EF�-2H�@|-0HQ/�+q-2),+qL�1y;Q9,+E-27:3�36),14/2;Q+}H4JR1�LOHQ9NHQ<�H4_:+�[{),7A_:+�-2),+q+�_:+E3E-2/27:3�36),14/2;Q+q7A@
14@�@2V,L�+�F�-0H�pI+���+E/2H,S�(*),+q7:L�<,_:+ELO+E9t-61y-27:HQ9�F,HD+�@�9,H4-=@�V,<,<IHQ/�-=FXeQHQ9���-0/21436587:9,;�1y9,F�9,H�/2HQVN-27:9,+
)#14@�pI+�+E9�7:L�<,_:+ELO+E98-2+�F�-2H�F,+�14_U[{7A-0)�-2),+q587:9,+EL�1y-27:3E@�H4J�1�<#14/|-07:3E_:+O3�14/�/�eD7:9,;�pIH4-2)�+E_:+E3E-0/�7:3�1y9,F
LO14;Q9,+C-07:3R36)#14/2;4+4S
b�9,+E[�-2/01436587A9,;�/2HQVN-27:9,+yf�vQht�,�Q�8k�7A@�7:L�<,_:+ELO+E9t-0+�F�-2H�FN+�14_�[{7Z-0)�<#14/|-07:3E_:+E@�H4JR-2/01436587:9N;�-�eD<I+

g\h8iDh8j8kXlDm#S¡ ¢-O7:@�3�14_A_:+�F�pte
vQhDiDuDrQ£¤7A9�-2),+G@214L�+}J¥14@�),7:H49¤14@=-0)N+GH4-2),+�/=-0/21436587:9,;�/2HQVN-27:9,+E@�S¦ ¢-2@
@�-2/2V,3C-0V,/�+�7A@*@2),H\[{9n7:9}T"7:;4V,/2+.WDS¨§NS
 �9�HQ/2F,+E/�-0Hn-0/01y9,@2<IHQ/�-�1GLOH49,HQ<IHQ_:+O143�3EHQ/2FN7:9,;�-2HG-0),+�5D7A9,+�LO1y-27:3�@�<,/2+E@2+E98-2+�F�7:9�©X+E3E-27:HQ9�ªDS«ªXf

vQht�#�Q�tk?3�14_A_:@�1�9N+E[�/2H4VN-07A9,+4fyvy¬®­y¯8�Dk?7:9,@|-0+�1yF�H4J®vy¬#­y¯�g\��S>(*),+�/�HQVN-27:9,+�vy¬#­4¯8�Dk�36),+�3658@°HQ9.-0),+�143E-27Ax4+
LO14;Q9,+C-07:3�`,+�_:F}3�H49N`#;QV,/21y-07AHQ9}1y-*-0)N+�3EV,/2/�+�9t-R_AHX3�1y-07AHQ9q149,F}3�1y_:_:@�-2),+./2+E@2<I+�3E-27Ax4+�-0/21436587:9,;=/�HQVN-07A9,+4S
 ¢J�-0),+�LO14;Q9,+C-07A3�`#+E_:F�7:@�3EHQ9,@|-6149t-�149,F�14_AHQ9,;�-2),+��C±�1>BX7:@�f²vQkDutiDuD³G3�14_A3�V,_:1y-0+E@R-0),+�@|-0+E<�+Cx41y_:V#1y-27:9,;
-0)N+�149#1y_Ae8-07A3�14_²@2H4_:VN-27:HQ9qJKHQV,9,FG7:9�©X+E3E-27:HQ9�ªXS«ªDSR(*),+�vQkDutiDuD³}/2H4VN-07A9,+�VN@2+�@.1O@2<I+�3�7:14_P14_:;QH4/27A-2),L´-2H
-0/2149,@|JKHQ/2Lµ-2),+�;47AxQ+E9O@|-0+E<�@27A��+{7:9t-0H.-0)N+�/�+�@2<I+�3C-07ZxQ+�-27:L�+*7:9t-0+E/�xy14_�ScT#HQ/�149O14/2p,7Z-0/214/�e�LO14;Q9N+E-07A3�`#+�_AF
3�H49N`#;QV,/21y-07AHQ9af�vQiD£8ht�DkG<I+�/|JKHQ/2L�@�1�JKHQV,/�-2)X±�H4/2F,+E/R¶{V,9,;Q+�±%·^VN-�-61�7A98-2+�;Q/21y-07AHQ9q-0H�3EHQLO<NVN-0+?-0),+�9,+E[
<IHQ@27Z-07:H49aSc(*),+.@2+C-RHyJP-�[UH�`,/2@�-|±�HQ/�F,+�/*-27:L�+C±�FN+�<I+�9,F,+E9t-{F,7A¸�+�/�+�9t-07:14_a+�¹8V#1>-07:H49,@*-0H=p�+.@�HQ_Ax4+�Faf

º»¼ ½ ¾�¿ »À
º»Á ½ »¼®ÂyÃ

7:@�-2/0149N@�JKHQ/�LO+EF}7A9t-0H�1�/2+�<N/2+�@�+�9t-61>-07:H49Gp#14@�+�F}HQ9q-0),+.<#1y-2)q_:+�9N;4-0)nÄ ½ Å Á®Æ �²Ç Á®ÆÆ Ç Á®ÆÈ -0)N/2HQV,;4)
É
ÉQÊ ½

É Ä
ÉtÊ
É
É Ä ½ÌË�¿

É
É Ä

Í%Î�Ï\ÐCÑEÒ�Ó«Ô²Õ�Ö>ÕC×¥Ø�Ó¨Ù|ÚÜÛcÝ'ÞßÓ«Ù¢Þ^Ù|Õ�×�×�ÓÜÛ2ÔIà4Ñ�Ø�ÞRÛ�ÚÜÛ2Ù�Ø�×�Ó«Ù°Õ�Ò>Ï�á*Õ�âEÒßÛ%Ø�Ó¨ÙcÙ¢Þ>ÕC×�âEÛ
ã W



Update material data
if medium has changed

Compute current stepsize limitation due to
 -ray production?δ

multiple scattering?
Cerenkov production?

geometry?

Transport particle
CALL GPARAB

IFIELD=?
CALL GRKTMP

Check if still in same medium CALL GINVOL  cut STEP⇒ISAME=0 

Calculate mean energy loss  > DEEMAX?
GEKIN

DEMEAN  cut STEP⇒

Apply energy loss fluctuation CALL GFLUCT

Apply multiple scattering
SLENG=STEP(1+CORR)

CALL GMULTS

Apply active processes
IMCHKV=1?

...
 CALL GGCKOV⇒

...

Update interaction probabilities
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